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Abstract

This research seeks to understand the processtuidi®gical development in the UK
and the specific role of a ‘rhetoric of Americanisg’ in that process. The concept of a
‘rhetoric of Americanisation’ will be developed tlughout the thesis through a study
into the computer industry in the UK in the postrweeriod Specifically, the thesis
discusses the threat of America, or how actordh@nrtetwork of innovation within the
British computer industry perceived it as a thraad the effect that this perception had
on actors operating in the networks of constructiorthe British computer industry.
However, the reaction to this threat was not a Brope. Rather this story is marked by
sectional interests and technopolitical machinatiiempting to capture this rhetoric of
‘threat’ and ‘falling behind’. In this thesis themcept of ‘threat’ and ‘falling behind’, or
more simply the ‘rhetoric of Americanisation’, witle explored in detail and the effect
this had on the development of the British compirtdustry. What form did the process
of capture and modification by sectional interesithin government and industry take

and what impact did this have on the British coraputdustry?

In answering these questions, the thesis will isstelop a concept of a British culture of
computing which acts as the surface of emergencedious ideologies of innovation
within the social networks that made up the compimaustry in the UK. In developing
this understanding of a culture of computing, tinedamental distinction between the US
and UK culture of computing will be explored. This turn allows us to develop a
concept of how Americanisation emerged as rhetocmastruct. With the influence of a
‘rhetoric of Americanisation’, the culture of contmg in the UK began to change and
the process through which government and industigracted in the development of
computing technologies also began to change. B dbcond half of the thesis a more
nuanced and complete view of the nature of innowatin computing in the UK in the
sixties will be developed. This will be achievedaiigh an understanding of the
networks of interaction between government and strguand how these networks were
reconfigured through a ‘rhetoric of Americanisatiofss a result of this, the thesis will
arrive at a more complete view of change and deweémt within the British computer
industry and how interaction with government inflaes that change.
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Introduction

In 1967 Servan-Schreiber wrate Défi Américainor The American Challengén that
book he spoke of a war between Europe and the dUrStates. That war was an
economic and technological one. The US had ‘inva&edope through investment in
European industries and by establishing Europeabsidiaries which competed
aggressively with their local counterparts. Thisyarticularly noticeable in knowledge
based industries. Servan-Schreiber noted that rivatlihe of the ‘war’ against the
American economy would be the computer industryiéTvar is industrial, and its major
battle is in the field of computing. The battlevisry much in doubt, but it has not yet
been lost.? In many respects the computer industry, more #ranother, represented a
battleground of ideas, strategy and ideology. T¥as no more so the case than in post-
war Britain. As a result, the choice of to studg British computer industry in this thesis

iS no accident

This thesis seeks to re-evaluate the story of éweldpment of the computer industry in
the UK from the end of the Second World War uphte late 1960s. There are two key
themes which, taken together, distinguish this aotdrom previous ones. In the first
instance one cannot view computer development agraress determined by
technological factors alone. Indeed, it is vitaltoderstand the role of social group in the
development of the industry and the technology.o8ely, central to our understanding
of the developmental process are the ideologicdlrhatorical factors which influenced
these social groups. In this thesis, specific &ttanwill be paid to the concept of a
“rhetoric of Americanisation” and its influence upothe various actors in the
constructive process. In this introduction | wilepent my understanding of these two
factors, detail the interface between these twortttecal concepts and discuss how they

inform the content of the thesis.

! Servan-Schreiber, J0he American ChallengéHarmondsworth: Penguin; 1968)
2 Servan-Schreiber, J0he American ChallengéHarmondsworth: Penguin; 1968) p.111



Histories of the computer industry have focusedhprily on the technical aspects of the
history with little reference to the social grougisd process mediating these technical
changes. For example, Martin Campbell-Kelly’s higtof ICL is hampered by a lack of
discussion on the interaction between society aoctinology that is evident from the
battleground of ideas that the computer industpyesents. To an extent, some histories
have focused on the role of social groups in camingy computer development. Jon
Agar’s history of the development of the computemfs out that in the context of the
UK, social groups can be seen to impact greatlyhenprogress of computerisatidin

his account the computer becomes viewed as a luregeu tool towards the
establishment of a modern society, promoted byeapéert movement’ from within the
Treasury with the singular identity of the ‘Orgatisn and Methods movement’. A
number of other studies make an attempt to devaldpeory of interaction between
social groups in government and industryhile this focus on governmental
departments and computerisation is useful in suggedhat such social groups are
significant in their contribution to computerisation society, what remains less clear is
the specific linkages between social groups, paeity within government and the
developmental process of the British computer itrgugenerally. To an extent John
Hendry in his discussion of the computer indussyitarelated to the NRDC (National
Research and Development Corporation) developstarpiof the impact of interaction
between government and the computer inddstrowever, the focus on the NRDC

precludes discussion of the wider context of gowemt-industry interaction which

3 Campbell-Kelly, M,ICL: A Business and Technical Histo@xford: Clarendon Press; 1989). A number
of other key works in the history of computing rapthis approach. Lavington, Barly British Computers
(Manchester: Manchester University Press; 1980irigion, S,A History of Manchester Computers
(Manchester: NCC Publications; 1975); Cerruzi History of Modern Computin@ambridge, MA: MIT
Press; 1999); Campbell-Kelly, M & Asprey, \@pmputer: A History of the Information Machifiéew
York: Basic Books; 1996); Campbell-Kelly, M “ICL:aming the R&D Beast"iBusiness and Economic
History, vol. 22, no. 1, 1993 pp. 169-180

* Agar, J,The Government Machine: A Revolutionary Historthef Computer(Cambridge MA: MIT;
2003) p9

® Coopey, R “Empire and Technology: Information Trealogy Policy in Postwar Britain and France” in
Coopey, R (ed) Information Technology Policy (Oxfo©xford University Press; 2004) pp.144-168;
Coopey, R “Technology gaps and national champidhe:computers industry and government policy in
post-war Britain” inComputers in Europe: Past, Present & FUtUl@FCST Symposium, 1998; at a more
general level Coopey, R “Industrial policy in théite heat of the scientific revolution” in Coopé),
Fielding, S & Tiratsoo, N (edsTihe Wilson Governments : 1964-1910ndon: Pinter Publishers; 1993)
pp.102-122

® Hendry, J)nnovating for Failure (Cambridge, MA; MIT Press; 1989)



impacted upon the industry in this period. Thisuiegg a history of the British computer
industry that identifies the key groups of actorsl @he features of the process of
construction within the British industry throughotlhe post-war period without

conducting an overly ‘heroic’ study of computihg.

By understanding the process by which the compathrstry in the UK developed as a
process of social construction, one can draw caitntiultitude of influences from social
groups that include government, technical and itrdisactors all of which had an
impact upon its developmehtThe sociology of scientific knowledge, more comiiyon
referred to as SSK, forms the foundation of ourassthnding of social construction. This
delineates a way of viewing decisions and theicoues within the field of science as
based upon the ‘circuits of power’ and interestsndfviduals and groups making those
decisions. This is the approach most notably of Law, Stattouaand Callon ifThe
Sociology of MonsterS However, in their approach, there is scope foetugfeneity of
factors, including the influence of material actorgwith a purely socially constructed
world view! As a result the story of development is a comples. This approach can
be applied to both the scientific and political @sg of the work. The truth of scientific

discussion and policy is based not on any principlefact in nature, but on the

" In the historiography, a number of studies hawenteveloped of specific actors in the industrgsthare
very useful in developing an understanding of trezess of innovation however one must be wary of
providing an overly ‘heroic’ account of computinchese are Hodges, Alan Turing: The Enigma
(London: Burnett Books; 1983); Davis, Mhe Universal Computer: The Road from Leibniz tangu
(New York: WW Norton & Co; 2000); Agar, Juring and the Universal Machin€ambridge: Icon
Books; 2001; Randell, B “On Alan Turing and theddwiof Digital Computers” irMachine Intelligencge
vol. 7; Wilkes, MV,Memories of a computer pione¢Cambridge, MA: MIT Press; 1985); Croarken, M
“The Beginnings of the Manchester Computer Phena@meReople and Influences” in IEEE Annals of the
History of Computing, vol. 15, no. 3, 1993 pp.9-16

8 Berger, PL & Luckman, The Social Construction of Reality: A Treatisetin Sociology of Knowledge
(Harmondsworth: Penguin; 1967) is perhaps theestrixample of reality being defined by social
interaction. Knowledge is defined by this interantiEarly works on social constructionism included
Bloor, DKnowledge & Social Imagerf.ondon: Routledge; 1976) and Knorr-CetinaMidnufacture of
Knowledge: An Essay on the Constructivist and Cdoté Nature of Scieng@xford: Pergamon Press;
1981)

° Clegg, SFrameworks of PowefLondon: Sage; 1989)

1 aw, J “Introduction: monsters, machines and secionical relations” pp.1-23; Star, SL “Power,
technology and the phenomenology of conventionseing allergic to onions” pp.26-56; Latour, B
“Technology is society made durable” pp.103-131ja®a M “Techno-economic networks and
irreversibility” pp. 132-165 in Law, J (edd) Sociology of Monste(&Routledge; London; 1991)

1 Law, J “Technology & Heterogeneous Engineering hse of Portuguese Expansion” in Bijker, WE
and Pinch, TJThe Social Construction of Technological Systenesv Rirections in the Sociology and
History of TechnologyCambridge, MA: MIT Press; 1989)



consequence of controversy and debate, producethdysocial background of the
individual. In this respect in we can develop a rest of concepts to understand and
remove the divide between society and technotdhis sociological concept has found
a keen audience in historical research where a aumwb‘programmes’ of study have

emerged.

The most common programme of historical analysiscwialso presents the strongest
connections to our discussions of competition with US in the late 1940s is tied up
with questions of power and domination. The abibfythe social group to convince
others or harness the powers at their disposatheewee closure of a scientific artefact
defines this approach. Out of this sociologicalemsthnding of science, Thomas Hughes
developed an approach to the history of technotbgytook into account these aspects of
power and domination to develop a history of eléication in the US and Europé.In
this approach a technical artefact is understodaktat the centre of a network of power
in which the system builder or inventor is an eegmnof both the object itself and the
multifarious physical, economic, political or sdcitactors that impact upon the
development of that object. Stability is achieveldew these heterogeneous factors are
balanced, meaning that the various factors no longmpete for dominance within the
system. This strongly resonates with current hissoof computing where there is, as has
been claimed by Kling, a strong impact from sogedups upon the development of
computing in the US. His concept of computerisatimmvements as driving development
in the industry is central to this understandifigEssentially, the consumption of
computers influences the development of the machsgs#f. However, we must delve
into this methodology further to understand how ¢bastructive process operated in the

UK and in the period in question and to explain itifience that government-industry

12| atour, B “Technology in Society Made Durabli Law, J (ed) -A Sociology of Monsters Routledge;
London; 1991 pp 103 — 131; a number of works byuatliscuss this breaking down of the ‘barriers’
between society, technology and culture most ngtablatour, BWe have never been modern
(Cambridge, MA: Harvard Press; 1993)

13 Hughes, TPNetworks of Power: Electrification in Western Sogi#880 — 1930 (ondon; Johns
Hopkins University Press; 1983)

14 Kling, R “Computerization and Social Transformatiin Science, Technology and Human Va)ues
16, no 3, 1991 pp.342-367; Kling, R “The Mobilizatiof Support for Computerization: The Role of
Computerization Movements” iBocial Problemsvol. 35, no. 3, 1988 pp. 226-243



interaction and how that interaction was constmdictn order to do this we must

understand how specific ideological factors impatthe systems approach.

It is this question of stability or closure deveddpby Hughes that | wish to focus on as it
provides a bridging point to another form of theSS{IScience, Technology, Society)
approach to technological histories. Closure istdren given to the point at which a
network achieves some form of stability and is maisictly observed by the SCOT
(Social Construction of Technological Systems) apph to STS of Bijker and Pinch. In
their understanding closure occurs when the praoblefa technological system have
been deemed to be solved by the process of inmoVatiThis can be in both practical
and imagined terms. That is to say closure carcheged by the amelioration of socially
defined problems with technology through the precefsinnovation as well as through
rhetorical closure. Technical problems can be awee by simply convincing your

audience that they have been solved.

However, the SCOT approach is to an extent in anflith the constructivist approach
of Latour, Law et al. In the SCOT approach the imwe isnot a heterogeneous engineer
but is at the forefront of a purely social procesonstruction. While in the Hughes
approach the inventor sits in a heterogeneous mktafofactors that include technical,
political, social and economic, the SCOT approastumes that all factors are social in
form. This superiority of social factors while appeg to the sociologist, seems
inappropriate for the historian wishing to develgundamental understanding of the
development of an industry. As such we must faeecimplexity that is suggested by the

network approacf However, in the question of closure it is usetubtidge the divide

15 Bijker , WEOf bicycles, bakelite, and bulbs : toward a theofgociotechnical change €émbridge,
MA: MIT Press; 1995), Bijker, WE and Pinch, The Social Construction of Technological Systenesv N
Directions in the Sociology and History of Techrggil¢Cambridge, MA; MIT Press; 1989); Pinch, TJ
Bijker, WE. "The Social Construction of Facts andefacts: Or How the Sociology of Science and the
Sociology of Technology Might Benefit Each Oth&dcial Studies of Scienaal, 14, 1984, pp.399-441.
The SCOT programme in essence flows out of then§tppogramme developed by Bloor, D “Wittgenstein
and Mannheim on the Sociology of MathematicsStadies in the History and Philosophy of Sciernog,
4, no. 2, pp.173-191& Bloor, Bnowledge & Social Imagerftondon: Routledge; 1976) and Knorr-
Cetina, KManufacture of Knowledge: An Essay on the Constristtand Contextual Nature of Science
(Oxford: Pergamon Press; 1981)

16 Lyotard, J-FThe Inhuman: Reflections On Tirt@ambridge; Polity Press; 1991)

10



and use elements of SCOT in the context of thewolts of power as described by

Hughes in order to reduce this complexity.

Closure in a SCOT treatment of history occurs i ihetorical sense, when one group
captures the situation and claims that the probilemolved. This is useful in that it
highlights the importance of rhetoric and ideologythe development of technological
innovations. However, we can push this further atade that rhetorical factors are not
only significant in terms of closure at the endha# innovative process (if indeed there is
a final codification of the network), but that & consistently present throughout the
innovation’s life. In this sense closure never @sdn the sense that SCOT claims it does,
but the capacity of the process to create rippiethé network is constant. Callon has
written about ‘network dynamics’ and the phenomemdnpunctualisation, in which
steady states emerge for a time. A technologicstesy can then be considered a ‘black-
box’ i.e. standardised input and outplitiowever, this is not a constant state and as an
example he cites market sector failure. For exartiemicro-computer industry may at
present appear to produce a fairly standard prodvithh standard aims and capacities.
However, there is no guarantee that it will remainsuch a state; markets tend to
collapse. It is useful to view closure as a cortstard fundamental process within a

system which is subject to failure, but that stiives a constructivist process.

An understanding of the work of Pickering allows tasdrive this point hom& In a

similar fashion he attempts to build a picture diatvhe terms ‘performative human
agency’ in which the intentionality of that agensymodelled by existing culture. That is,
culture is the surface of emergence for human agdterformative human agency is his
understanding of the SSK school of thought. In $#mperms, science is the ‘doings’ of
human agents in a world of material agents. Mdtagants are essentially technological

artefacts. Their agency is based upon their tenligoeanergent character. That is a

7 Callon, M — “Society in the Making: The Study oédhnology as a Toll for Sociological Analysis” in
Bijker, WE and Pinch, TThe Social Construction of Technological Systenesv Rirections in the
Sociology and History of Technologgd elaborated upon in Callon, M “Techno-econoreivorks and
irreversibility” in Law, J (ed.)A Sociology of Monste(®Routledge; London; 1991)

18 pickering, AThe Mangle of Practice: Time Agency and Sp@scago: University of Chicago Press;
1995) p2

11



material thing has agency based on the simpletfettthe development of an artefact
itself is a contingent process, and is completelgradictable. The simple existence of
emergent forms of technology influences the actbrhuman agents. Thus material
objects have an agency of their own. Both humannaaigrial agency is intertwined, and
the intentionality of human agency is defined bg #xisting culture. This means that
human and material agency is in a constant statéuning’ that reconfigures human
intentionality. This description of scientific andaterial agency closely parallels the
discussion above on rhetorical closure and netwnkctualisation. The network that
composes an artefact, made up of both materiahanematerial actors is central to our
understanding of that artefd€tin essence, the culture of the agents configures t
intentionality in the same way that rhetoric maehfiintentions. Indeed rhetoric becomes
an extension of culture and can be thought ofasface of emergence in itsélf.

With this understanding of social construction vem enake a useful connection to the
literature on Americanisation and how it fits intas constructive process. Initially the
term Americanisation must be clarified. With thisderstanding the nature of the process
and therefore its application to the current regeavill be understood. Americanisation
as a concept is not new and has been commonly inseelation to West German
economic development in the post-war period. Trawltl accounts have displayed
strong forms of Americanisation as in Berghahn'scatit of German industry since
World War 112 In his account forced de-cartelisation and de-entration took place
alongside de-Nazification initially to modify Germandustry towards the US model.
However, this was not the chief determining factor Americanisation. Rather the
generational change of the late sixties was mamifstant in producing the impetus for
change. The form these ideas took was, accordingerghahn, circumscribed by an
understanding of American methods and practicefalimlved the path of America to an

extent. However, while these new managers and dgadendustry took on board many

9 This theory has become most closely associatddAutor-Network Theory. Hassard, J & Law, J (eds.)
Actor-Network Theory and Beyo@xford: Blackwell; 1999); Callon, M “The Sociolg®f an Actor-
Network: The Case of the Electric Vehicle” in Calldv, Law, J and Rip, A (EdsMapping the Dynamics
of Science and Technoloyondon: Macmillan Press;. 1986) pp 19-34

20 Foucault, MThe Archaeology of Knowledgiew York: Pantheon; 1972)

21 Berghahn, VRThe Americanisation of West German Industsamington Spa; Berg; 1986)

12



elements of American practice they also used their ideas and traditions in conducting
busines$? The result is a hybrid of US values of businessipted with German
traditions and practices. Considering the socispoases and attitudes of various groups
to Americanisation, and the role they play poimtghe significance of Americanisation

as a social process, constructed by those embiioiiésiwake??

However, expanding the concept of Americanisationtite rest of Europe, and in
particular to the UK, these strong claims are soha\wameliorated. Zeitlin & Herrigeit

al and Kipping & Bjarnar attempt to pick apart thisegtion of Americanisation by
focusing on a number of essential elements thatapie be present in empirical studies
of European economic histofy. The concepts of ‘Reworking’, ‘Hybridisation’ and
‘Cross-Fertilisation” make up the basis of this nescabulary of understanding. These
elements will be essential to the development dir@ad theoretical account of the
process of Americanisation. In Herrigel's exampfehe break up of the Vestag steel
giant following the war, American models were nainsplanted to German industry as
in the diffusionsist modef? Rather techniques and structures of the atormasticplural
entity of US business were used endogenously. thdiéwe process of reworking US

business practice produced a more competitive tngttgan the US in this case.

The story from the UK that has emerged in thigditere is one defined by limits to
Americanisation. A number of studies suggest sstasce on the part of British industry

to accept Americanisation as a solution to theiorpproductivity?® One feature that

%2 Nolan, M “Americanisation or Westernisation” Tine American Impact on Western Europe:
Americanisation and Westernisation in Transatlaf@rspective Conferenc€erman Historical Institute,
Washington DC, March 25-27, 1999 http://www.ghiatg/conpotweb/westernpapers/nolan.pdf
(Accessed: 10/10/04)

% Djelic, ML Exporting the American Model: the post-war transfiation of European business
(Oxford:Oxford University Press; 1998) considers tble of labour as a network affecting the
development of Americanisation in Germany, oftertt@grounds of poltical inclination of Unions etc.
24 Zeitlin, J. & Herrigel, G. (edsAmericanisation and Its Limit®UP: Oxford; 2000); Kipping, M &
Bjarnar, O (eds.The Americanisation of European Businélssndon: Routledge 1998)

% Herrigel “ American Order, Market Forces and Deracy” in Zeitlin, J. & Herrigel, GAmericanisation
and Its Limits(OUP: Oxford; 2000) p. 360

26 A number of studies draw this conclusion, for epterBroadberry, S.N. & Crafts, N.F.R. “British
Economic Policy and Industrial Performance in tlaelfePost-War Period.” iBusiness Historyvol. 38,
no. 4, 1996; Broadberry, SRhe Productivity Race: British manufacturing indmational perspective,
1850-199(QCambridge: Cambridge University Press: 1997);t§oa, N. & Tomlinson, J. “Exporting the

13



emerges from these studies is the apparent weightargument in favour of
Americanisation from bodies such as the AACP (Anfjinerican Council on
Productivity) yet the lack of any tangible changeards increased productivity through
American business practiée These examples of reconfiguration within the cquaz
Americanisation in relation to the failure of suahguments in the UK suggest an
alternative approach to the concept of Americameatoutlined below. Through the
study undertaken in this thesis, the paradox betwee negative image of the US as it is
portrayed in Americanisation literature in the UBupled with the lack of evidence of
canonical ‘Americanisation’ in the UK, and the dgreeal of debate and preoccupation
with the US in the period itself can be reconcilbtbre specifically by developing an
alternative understanding of Americanisation one davelop a picture of how, despite
the limits to practical examples of Americanisafi@s a concept it had a profound

impact upon the development of the British compirtdustry.

In understanding this alternative approach, therfate between the social construction
and Americanisation is significant. Although thetgo bodies of literature have
developed independently of one another, theresaisignificant junction between them.
This is a junction based on the application ofshetand culture, central elements in the
constructive process, and the process of Ameriadais Essentially, how is the surface
of emergence of a technological artefact influenbgd ‘rhetoric of Americanisation’.
What seems to emerge from the studies outlined ealfege n. 26) is the process by
which Americanisation acts as an element of thergem¢ culture and is used as a
rhetorical device by those seeking to influenceegoment, or industrial policy. As an
example of this process, Shearer, in studyingeffectency lobby’ of industrialists in the
Weimar Republic, suggests that they used the comdegificiency as a rhetorical device
through which to pursue their interests and coreitiee government of the validity of

their conception of ‘the problem’ with German gawaent, rather than explicitly pursue

“Gospel of Productivity”: United States Technicasistance and British Industry” Business History
Review, vol. 71, no. 1, 1997, pp.41-81; Tomlinsd®, Tiratsoo, N “Americanisation Beyond the Mass
Production Paradigm: The Case of British IndusinyKipping, M & Bjarnar, O (eds.JThe
Americanisation of European Busingtsndon: Routledge 1998)

2" Tomlinson, J. "The Failure of the Anglo-Americanu®cil on Productivity" irBusiness Historyvol. 33,
no. 1, 1991, pp. 82-92

14



a project of efficiency® In the constructivist idiom developed above, thehhological

system is complete when a particular social groapvinces others that it is. This
process is strongly tied to the performative hunagency of Pickering in that the
Americanisation forms a strong element in the caltof actors and directs action in a

temporally emergent fashion.

This understanding of a rhetoric of Americanisatama part of a constructive process
can be tied to an overall system of British tecbgyg| industry and politics. There has
been a tendency in the past to discuss Britismsticeachievement in overtly negative
terms placing undue emphasis on decline and failthies pervasive “techno-declinism”
is particularly marked in the writing of CorrelliaBnett, Martin Weiner and C.P. Snow
who understand science policy in terms of ‘socagability’ in which the culture of the
UK, in a vague understanding of culture, stifles ttanslation of the product of scientific
research into economically significant innovatiéh¥his interpretation of science in the
UK has come under increased criticism as the psoskEresearch and development in the
UK has become better understood. Edgerton criicises overly societal interpretation
of British science policy as being quantitativelly informed, suggesting instead that
through investigation of the efforts of researcld development it becomes apparent that
Britain was not in technological decline up to 187 fact the country retained a highly
‘scientific’ civil service and higher levels of R&Dspending than her European
counterparts throughout the post-World War Il périoOur discussion of the
achievements of the UK computer industry up to th@nt supports this view,
highlighting the parity with the cutting edge inngputer technology that the UK

maintained into the early sixties.

28 Shearer, JR “Talking about Efficiency: Politicdlahe Industrial Rationalization Movement in the
Wiemar Republic” inCentral European Historywol. 28, no. 4, 1995, pp. 483-506

2 Barnett, CThe Audit of War: The lllusion and Reality of Biitas a Great NatiofLondon: Pan
Books,;1996); Wiener, MEnglish Culture and the Decline of the Industripir® (Harmondsworth:
Penguin; 1985); Snow, CFhe two cultures and the Scientific Revoluti@ambridge: Cambridge
University Press; 1959)

30 Edgerton, DScience, Technology and the British industrial lieet 1870 — 1970(Cambridge:
Cambridge University Press; 1996) p 68 see als@idg, DEngland and the Areoplane: An Essay on a
Millitant and Technological NatiofLondon: Macmillan; 1991); Edgerton, D “Liberal &rism and the
British State” inNew Left Reviewjo. 185, 1991, pp 138-169; Edgerton, D “The ‘WIkimat’ Revisited:
The British Government and Technology in the 1960'wentieth Century British Histomol. 7, no 1,
1996, pp 53-82

15



However, while Edgerton’s interpretation of scienoeBritain is useful in moving
beyond his description of ‘techno-declinisthive must find a new place for the effect of
social factors in this picture. As we have seers itseful to reassert the impact of culture
and society on science policy in Britain, not imaditional terms of declinism and
technocracy, but in terms of “technopolitical regshh Hecht defines technopolitics as
the “strategic practice of designing or using tetbgy to constitute, embody or enact
political goals... [where technology is defined] kibato include artefacts as well as
non-physical, systematic means of making or dohiggs.”®* Technopolitical regimes
are networks, grounded in institutions, encompasgreople, engineering practices,
industrial practices, technological artefacts, f@i programmes and institutional
ideologies. The regimes operate within this netwofkinstitutions and compete for
dominance. It is the domination of a period by oagime, flowing from the active
cultural milieu that defines a period’s approach itmovation, highlighting the
significance of social factors that underpin theedion of the politics of science in

Britain. Specifically, technology serves as a prdittool as much as a practical one.

Americanisation can be folded into the conceptezhhopolitical regimes. In essence,
technopolitical regimes are configured by the aelttrom which they emerge. As we
have seen, the concept of Americanisation canriedi to the nature of the culture of
innovation. Throughout the thesis it will be myncern to tie this understanding of
technopolitical regimes, Americanisation and socw@hstruction into the history of the
British computer industry to understand how theustdy developed in the context of

government-industry-society interaction.

As stated above Servan-Schreiber noted that thecipal battleground of the ‘war’
against the American economy would be the compineustry. Investment in this

industry and specifically in R&D in this area wamsidered essential to the future of the

31 Edgerton, DScience, Technology and the British industrial lieg: 1870 — 1970(Cambridge:
Cambridge University Press; 1996)

%2 Hecht, G “Technology, Politics and National Idgnth France” in Allen, MT & Hecht, Gechnologies
of Power(Cambridge, MA: MIT Press;.2001) p 256 see alsoheGThe Radiance of France: Nuclear
Power and National Identity after World War Ti@ambridge, MA: MIT Press; 2000)
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modern economy. However, the computing industrthenUK was significantly smaller
than the US computer industry in this period. Thpaaent need to Americanise can be
seen as a result of the ‘perceived’ problem, orkiacdness, of the UK computer
industry at the time, and the actions of socialugeocan be seen as an attempt at
applying the technology of Americanisation in order solve the problem, as they
interpreted it, within this industry. However, thechnology of Americanisation was
modified and reworked as it was applied to thidopgm. To understand the subtle nature
of Americanisation, one must look upon it as aeseaf rhetorical constructs, images and
perceptions which feed into government, industry ather social groupings, influencing
action in multiple and diverse ways. This will béleparture from the bulk of computing
literature outlined above which is largely confineda purely technical history of the

industry.

The structure of the thesis is in two halves. Tingt part of the thesis will detail the
surface of emergence for the British computer itrguprior to, during and after the
Second World War up to the late fifties. In chaptere a central element in our
understanding of this period of development will defined. This is the concept of a
British ‘culture of computing’ which determined tlierm of the early technopolitical
regime of computing in the UK. It is through thisnceptualisation of this period of
development that the influences on the developroérthe industry can be discerned.
This culture of computing is defined in terms of distinctiveness in relation to the
surface of emergence that existed in the US. Thearapt similarity and closeness
between the UK computing industry and the US ingustasks the extent of difference
between the two cultures. This distinction in crdtliays the foundation for the later
divergence between these countries respectivetimelisind as a result the emergence of
a rhetoric of Americanisation. Central to this usdending was the early
commercialisation of the industry in the US and tkéatively ‘academic’ nature of
computing in the UK. This was manifested in thetidetive technopolitical regime of
this early phase in British computing in which tleems of government interaction with
the industry were developed and deployed. Comigntinis theme, we will assess how

this led to a cleavage of government-funded devetop and purely commercial

17



development. In chapter two, the failure of comnaroffice machine manufacturers to
access the government funded line of developmehbwiexplored in the context of the
emergent technopolitical regime. An important eletria the cleavage of government-
funded projects and commercial developments wasrdetive dislocation of user

interest and the direction of government-fundedettgyment in this period. The question
of the role of the user in this British culture @imputing is explored in chapter three,
and some assessment is made on how this influetteeddevelopment of later

technopolitical regimes of government interactiathvindustry.

The logical conclusion to this early phase of BhHtcomputing and the first section of the
thesis will be through an assessment of a vitaspha the development of the British
computer industry. The interaction between goventraad industry that had developed
out of the early British culture of computing begarbecome strained during the fifties,
reaching its conclusion in the failed Atlas proje€tthe late-1950s, detailed in chapter
four. Essentially this project marks a subtle shifthe nature of the British culture of
computing and by that same token, the emergence néw technopolitical regime
defined by a rhetoric of Americanisation. As thstidictive US culture of computing
developed, the perceived success of the US apptoaohovation became perceived as
superior to the apparently backward, yet technokdlyi competitive, UK culture. As a
result, the image of American superiority begamfluence the nature of the interaction
between government and industry and the forms tefaction which had developed in
the early 1950s became modified by new technopalitioals.

As a result of the Atlas project and the changeitidefined in the nature of government
interaction with the UK computer industry, the seddalf of the thesis will explore how
this new form of interaction was defined by thehtempolitical use of the perceived
image of America to influence the development & tidustry. However, this is not a
story of how the image of America was used to briilng UK industry closer to the

American culture of computing as one might expBether what emerges is a story of
how the rhetoric of Americanisation was used byctwvithin the British culture of

computing to serve their own sectional interestdrotighout the history of the
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rationalisation project the nature of governmenénaction with the computer industry
was defined by the convincing use of this rhetoofic Americanisation to serve
technopolitical ends often far removed from eitheveloping a more ‘American’ British
industry, or indeed from developing a consisterd appropriate model of government
interaction with industry. In chapters five and #inve process of construction of a new
strategy of interaction between government andstrghwill be developed as it relates to
both the formation of ICT in 1963 and ultimately #formation of ICL in 1968.

This failure to define a consistent and appropradproach to computing is most clearly
expressed in the final chapter of the thesis, inclwhhe interplay between various
sectional interests within government militatediagathe development of an integrated
European computer industry. The technopolitical afstne computer industry in the UK
as a weapon against the ‘American Challenge’ wtsohpreoccupied the minds of
European leaders led to a substantially diploneffamrt to use the computer industry as a
bargaining chip to gain entry into the EEC. In assic example of the technopolitical
wrangling in evidence throughout this period, atfarcted discussion ensued between the
Foreign Office, the Ministry of Technology and tinedustry over this technopolitical use
of the industry. Ultimately the Ministry of Techogly won this debate by continuation
of the status quo of ever greater rationalisatibthe domestic industry in the UK. The
result was a failure to achieve either a schemather integration of the European
computer industry or British entry into the EEC tiRa what emerged was a high degree
of path-dependency in which the rationalisationjgobhad so subsumed the terms of
government interaction with industry that it pret#d the development of a European

computer industry.

In this fashion the rhetoric of Americanisation idefl the interaction between
government and the computer industry in the UKdatecade. It is the intention of this
thesis to explore the emergence of this rhetoritha context of the existing British
culture of computing and understand the way in Whicmodified that culture and
reached its conclusion in the rationalised natiam@mpion of ICL in 1968. The thesis

will rely primarily on archival material collectefftom the National Archive for the
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History of Computing at the University of Manchestand the National Archives in
Kew. These records proved the story from both theegyment and the industry allowing
one to explore the interaction between these twopg of actors and assess the way in
which the interaction between ideology, technologgd policy influenced the
development of the industry in the UK, and in nocaBnway, influenced the nature of
innovation within that industry. Indeed, it is theerface between society, technology
and policy that is central to the thesis and seatakto a more nuanced understanding of
the development of the industry than can be pralvide a traditional technical or

business history.
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Chapter 1
The British Culture of Computing: Memory and Patents

Introduction

The extent to which the interplay between goverrnae industrial actors has shaped
the history of the British computer and to whateextthe nature of that interaction led to
the decline of an indigenous British computer induss a fundamental question in
understanding the history of computing in the Ukawver, an understanding of this
interaction has often been confined to discussiorelevant government ‘programmes’
impacting upon the computing industry such as tHeDE (National Research and
Development Corporatior)Such a focus is often at the expense of an uradetisty of
the interaction between government and industryhef sort discussed in Chapter 4,
through alternative Government Institutions suchtles AWRE (Advanced Weapons
Research Establishment) and the AEA (Atomic Enegkgshority). However, it is also
vital to understand the development of computirdtelogy and how that development
itself preconfigured interaction between governmantversities and industry. How then
can we develop an understanding of the nature ekBmonent interaction with the
computer industry in the earliest phase of its tgueent based on development of the

computer itself?

To understand this interaction, it is vital thakatevelops a clear picture of the nature of
the innovative network that brought about the gsnesthe computer in the UK in the
immediate post-war period. As this network devethpéhe possible modes of
government interaction with this network were camsted and codified. Essentially, the
story of the construction of the computer determitiee way in which government and
industry interacted throughout the Fifties. As vmalssee in later chapters, the nature of
this network of innovation and the cultural constig upon it constructed the future
relationship of government and industry in the Bstlt is the difference of this ‘British

culture of computing’ with that which developedtire US that delineates the emergence

! Hendry, J)nnovating for Failure (Cambridge, MA; MIT Press; 1989)

21



of a ‘rhetoric of Americanisation’ which so fundamally determined the course of

government interaction with the computing industryhe Sixties.

There are two key features of this constructivegss which determined both the nature
of the culture of computing in the UK, and therefarature of Government Interaction
with the Industry throughout the Fifties. Firsttiie development of a unique approach to
memory technology highlights the distinctivenesstd UK research experience. This
story will be developed in the first section of ttleapter. Secondly, we will turn to the
nature of patents as they relate to this innovatia@omputing in the UK, and specifically
the role of the University within this story. Theseo features of the development of the
computer in the UK are vital in distinguishing timature of British innovation in
computing and therefore the possible nature of gowent interaction. Memory and
patents tell the story of the distinctiveness oé tK ‘culture of innovation’ in
comparison to the culture in the US and highlighis emergent forms of government
interaction with the industry in the immediate pastr period which will dominate

discussion of the development of the computer itigdsroughout this thesis.

The Role of Memory

A key character in our story was Frederic Callandli&vhs, who at the close of his
career in computer science reflected on this, fenmg chapter of his subject stating
that: “After the event it seems absurd that thenddt ever have been any doubt as to the
viability of the stored program computer. The piahe was obviously sound and all that
was needed was to assemble the appropriate bris,tmeém up, and off you g@&efore

the event the situation was differérftRecognising the temporally emergent character of
innovation is vital if one is to understand theface of emergence of a particular
innovation® The network of actors, both material and non-niatemust be considered,
as must their agency. In considering how the coerpatnerged, it is all too easy to

assume that innovation progressed in linear andigieble ways which were obvious to

2 NAHC/MUC/Series 1.A2 Kilburn, T & Piggott, LS, “Bderic Calland Williams 1911 — 1977, reprint
from Biographical Memoirs of Fellows of the Royal Soci&t (1978) p. 592 [my emphasis]

3 Pickering, A,The Mangle of Practice: Time Agency and Spg&tgcago: University of Chicago Press;
1995) p2
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the actors involved. However, in doing so, one lmoks the true character of the

innovative process. It is within the temporally egent character of innovation that one
can discern the linkage between the direction nbuation and the role of government.

As the network emerges, sectional interests appathr within government and industry

and their action is determined by the existing atafof emergence, or the culture they
inhabit.

i) The emergence of the computer in the UK & the U&nd the choice of memory

How then can we conceptualise the surface of emeegahat characterised the
development of the computer in post-war Britain? useful starting point in
understanding the network of innovation in the Uil édhe concomitant innovation in the
US is over a protracted discussion which took placéhe summer of 1946. The key
actors on both sides of the Atlantic met in Penrayia that summer at the Moore School
of Electrical Engineering. Over a series of sensnand discussion, decisions on the
direction of future research were made and divegproaches to the question of
computing and more importantly memory were madee $burce of this debate over
memory was the distinction between serial and [gratchitectures and the equipment
required to develop these forms of memory. It ithimi this debate that the basis of the
distinction between UK and US computing cultures dge discerned. This debate
incorporated actors from both the discipline ofdilieal Engineering and Mathematics
and highlights the divergence in culture that deteed the forms of interaction open to

the government in the Fifties.

Computing science was essentially the child of ragsearch on both sides of the
Atlantic. The alumni of the radar establishmentdha US and the UK went on to be
significant actors in the development of computimgmory and in defining the
difference between UK and US computing culturedNavember 1945 Frederic Calland
Williams had been invited by Louis N Ridenour toitetivo volumes of the MIT

Radiation Laboratory “Five-foot-shelf” on ElectricBngineering; a bible of sorts for
future electrical research. His selection as editas a direct result of his contribution to

electrical engineering before and during the waillidkhs, a graduate of Manchester
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University, was recruited in 1939 by Patrick Blaitke join the RAF experimental radar
division at Bawdsey, having collaborated on rededefore the war at Manchester. The
two papers they published were on the design afraecfollower for a forerunner of the
stored-program computer, the differential analys8ignificantly for our story, this was
the beginning of a long collaboration between \&fitis and Blackett which strongly
influenced the course of Government interactiorhvitie Computer Industry. As the
RAF division grew into the TRE (TelecommunicatioredRarch Establishment) at
Malvern during the war, Williams became a princifigure in British research into
radar. It was around the TRE and the work in rddat a network of actors emerged in
the post-war period that would influence computangfoundly. The connection between
Ridenour and Williams began during this period. tA¢ height of the war in 1942,
Ridenour, head of the US Radiation Laboratory, &itton Chance to the UK to learn
all he could from the team at the TRE and in retlisseminate to the British the state-of-
the-art in the States. Williams proved to be thesniaformative and long lasting contact
made between these two groups, which undoubtedlytdea great deal of cross-
fertilisation of innovation and ultimately Williarheditorship of the ‘five-foot-shelf®. In
return, Williams became interested in the theorycathode ray tubes (CRT) as a
mechanism for data storage with which the Radiati@ioratory had toyed. The
Radiation Laboratory had ostensibly developed tirecept of CRT storage as a possible
solution to the memory problem posed by electrolmmaial devices. During his
November trip to MIT to discharge his responsitastof editorship, he heard ‘rumours’

of this device, and his interest was immediatetyupil®

The Radiation Laboratory had considered the conaeRT storage during the war as a
result of their collaboration with advanced eleattechanical devices. Ridenour held a

post at the University of Pennsylvania during tree,vand his team held contracts with a

* Williams, FC & Blackett, PMS, “An Automatic Curollower for Use with the Differential Analyzer”
Proceedings of the Cambridge Philosophical So¢iét). 35, 1939, pp 494-505

5 Britton Chance, Electrical Engineer, an oraldngttonducted in 1991 by Andrew Goldstein, IEEE
History Centre, Rutgers University, New Brunswibkl, USA.
www.ieee.org/organizations/history_center/oral_driss/transcript/chance.html

(Modified: 16-Apr-03) (Accessed 17/01/05)

® NAHC/MUC/Series 1.A2 Kilburn, T & Piggott, LS, “Bderic Calland Williams 1911 — 1977, reprint
from Biographical Memoirs of Fellows of the Royal Soci&t (1978) p. 590
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number of other research projects, notably J. RreSpkert and John Mauchly’s ENIAC
(Electronic Numerical Integrator and Computer) teainthe Moore School within the
University. Chance notes that the research effifrtie Radiation Laboratory were made
available to Eckert’'s group: “We did have a coritraith Presper Eckert for him to make
fast timing circuits. In the process, he becameedxn our up-to-date and secret
technology of vacuum tube circuitry, which enabledh to put together a much more
reliable ENIAC than he could otherwise have dofélhe cross fertilisation of research
between the Radiation Laboratory and the ENIAC telmng the war meant that the
basic concept of using CRT as a mechanism for giteage was developed by the

Radiation Laboratory as a form of storage.

The ENIAC formed the basis of the commercial strahdomputing that was to emerge
out of war-time funding of calculating devices ihetUS and its influence on the
development of the computer is profound given thdience that its successor the
EDVAC received. Its development began in 1939 whée Moore School in
Pennsylvania had been contracted by the BallidResearch Laboratory (BRL) in
Aberdeen, Maryland to develop a differential anafy®r computing firing tables for the
US Army. The differential analyser was essentiallgustom built device for performing
differential calculations on a particular physigabblem. It was the second of its kind;
the first had been conceived and partially devaldpeVannevar Bush at MI¥Mauchly
had joined the Moore school in 1941 after showingrderest in vacuum tube counting
devices at a ‘war-training’ summer school. As aultesf this very early work Mauchly
harboured a belief that a high speed computer wasildle though he lacked the
necessary engineering skills to achievé Eckert was a graduate student in electrical
engineering at the Moore School and became inegtestMauchly’s ideas for a vacuum
tube counting device. The relationship with the Algy and the Moore school allowed
Mauchly, with technical assistance from Eckertsitomit a proposal in August 1942 to

the BRL for such a device. His proposal was restfugnored and it was not until 1943

" NAHC/MUC/Series 1.A2 Kilburn, T & Piggott, LS, “Bderic Calland Williams 1911 — 1977, reprint
from Biographical Memoirs of Fellows of the Royal Sociat (1978) p. 590

8 Stern, NJFrom ENIAC to UNIVAQBedford, MI: Digital Press; 1981) p 9-10

° Stern, NJFrom ENIAC to UNIVAGBedford, MI: Digital Press; 1981) p 9
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when HH Goldstein, BRL liaison at the Moore Schaanvinced them to resubmit that
the Army unexpectedly pursued the offer. It is Ijkihat this surge of interest was due to
the loss by the Army of the National Cash Regif#€R) Research Team under Robert
Mumma and Joseph Desch at the end of 1942, whidhbkan working on a similarly
improved version of the differential analyser ftvetBRL Mumma and Desch had
captured the attention of OP-20-G, the US Navy'sm@mnication Security Group,
which had been established in 1935 and had gromanieably since the US entry into
the war in December 1941. OP-20-G performed a aimoibde-breaking role as Bletchley
Park in the UK (discussed below). As a result resegsiwere ploughed into OP-20-G at
the expense of NCR’s Army projects and an alteveatvas required. Eckert and
Mauchley's design for ENIAC was chosen and signéidoo June 1944, with the
machine completed in November 1945. The ENIAC wiasbarse not a computer, being
instead a massive electro-mechanical machinewaifbetween a counting device and a
computer, but lacking the key element that difféetas computer and counting device,

the stored program, and the key to that developihagrih memory.

The temporally emergent character of innovationmhélaat while CRT storage in 1946
was in theory a suitable approach to the questiomemory in electro-mechanical
devices, the act of innovation remained far off amtked required a theoretical leap into
a new form of memory. In their meeting on June 1%ékert's group and Williams
discussed their shared interest in computer dewedop Memory was at the centre of
debate. Eckert and Mauchly dismissed Williams’ ries¢ in this rather ‘rudimentary’
form of storage preferring their own serial apptoHcThe stored-program EDVAC, the
planned successor to the ENIAC, was to functiotheysomewhat more reliable method
of storing data in acoustic pulses within tanksnafrcury. This conformed closely to the
traditional conceptualization of memory in compagtin that it was inherently serial, that
is not random, and accessed in a rigid temporalesezg. This allowed the question of

memory indexing to be performed with relative ed&gsentially this meant that all data

19 Flamm, K,Creating the Computer: Government, Industry & Hitgchnology (Washington DC: The
Brookings Institute; 1988) p 47 maintains that ikia likely series of events, although no diradtience
of the Army interest in the ENIAC can be tracedhe loss of Mumma and Desch’s team at NCR.

1 NAHC/MUC/Series 1 Cla Letter to Sir Robert Watabatt from Williams &' July 1950.
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must be read in a sequence determined by the pattevhich it was initially input. As a
result the issue of indexing storage, that is ifgng where a particular piece of data
lies, is inherently simplified. The major benefif this is that the programming
requirements are substantially reduced and the im@achiould be less susceptible to
error. The disadvantage was that it reduced theaelf of the stored-program concept.
Rather than operating on any one piece of datastorg at any time, the processing unit
would have to wait for the correct piece of dataaccess that data in a rigid sequence,

slowing down the operation.

This form of memory for the EDVAC was advocatedwatiily by John von Neumann.
The EDVAC proposal released in June 1945, or ‘HDsdft’ as it came to be known,
which detailed von Neumann’s eponymous architectstated that: “when there is no
such automatic temporal sequence, it is necessastate in the logical instructions
which govern the problem precisely at which locatio the memory and particular item
of information that is wanted is to be found...it M@ie unbearably wasteful if this
statement had to be made separately for each umiemory.”*? He goes on to state that
while it may be possible to provide some degre¢eaiporal order, in what he terms
“iconoscope memory” through the process of electseam scanning “this may require
some further development in several respects, angldrious reasons the actual use of
the iconoscope memory will not be as radicallyadi#ht from that of delay memory?”
Clearly the operational difficulties associatedhatite Radiation Laboratories theoretical
device were not worth the substantial effort givdrat, by the ENIAC team’s
understanding, the most convenient form of storfagea computer would ultimately
display a serial nature. Eckert, in his lecturéhatMoore School Lectures in the summer
on 1946 stated that the serial nature of the ED\&Cproposed would not be a major
issue, certainly not to the extent that an altevedorm of memory should be used, and

the solution was essentially one of engineeringuasgparallel operation using serial

2\von Neumann, J “First Draft of a Report on the BB originally published by Moore School of
Electrical Engineering, University of Pennsylvanlane 30 1945 reprintéd IEEE Annals of the History
of ComputingVol. 15, No. 4, 1993 p.33

13 von Neumann, J — “First Draft of a Report on tH2VAC"originally published by Moore School of
Electrical Engineering, University of Pennsylvanlane 30 1945 reprinted IREE Annals of the History
of ComputingVol. 15, No. 4, 1993 p.34
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memory** Nevertheless, a good deal of work would still leguired to use mercury

delay lines as memory in any future computing d&vic

It was Von Neumann’s American led line of innovatibhat dominated the Moore School
lectures. Given the wide audience for these lesturany projects in the UK and the US
used delay lines as the working form of storagetitieir various computer projects. MV
Wilkes, a colleague of Williams from the TRE whomwen to develop the EDSAC at
Cambridge along similar lines to the EDVAC, alssitgd Pennsylvania in the summer of
1946. His work on radar during the war had als@gitdim a working knowledge of the
various directions of research. He also felt thatuse of delay lines of mercury, which
had been used in radar for the cancellation of paemt echoes in radar pulses, seemed
like the most practical solution, despite the fihett these tubes had never been used in
such a critical fashion. The tubes had to ‘remenmihdefinitely, unlike their use in radar,
and this required a continuous circulation of psilsethe mercury’ It was through the
Moore school lectures that von Neumann’s work aagatuhe terms of debate within
computing and became the legitimating literatureaf@eneration of computing on both
sides of the Atlantic. In this respect then Willens somewhat unique in operating
outwith this line of innovation and the reasonstfos must be understood.

As we shall see Von Neumann’s particular approah dignificant repercussion for US
innovation and the form of the computer industrgttemerged out of it. Indeed, his
actions in writing the rather unassuming ‘First Dravould be directly responsible for
the break up of the principal American line of iraton coming out of war time
research and will be explored in the next sect®yn.1946 then, there existed a strong
emphasis towards utilisation of serial memory tetbgy, led by the EDVAC approach
to memory, inherently serial and based on delag $torage. How then can we account
for Williams’ interest in CRT against the trend thfese groups? What then was the
significance of this difference and how did it atféhe direction of computing research in

the UK from that in the US? The answer to this tjoadies beyond simple ‘technical’

14 Eckert, JP - Lecture 45: A Parallel Channel Conmguiachine -
http://www.computer50.org/markl/moore.school/rdstll45 (1999) (Accessed: 17/01/06)
5 Wilkes, MV, Memories of a computer pioneer (Caitbe, MA: MIT Press; 1985) p 121
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considerations and is found within an understandihthe intellectual culture inhabited
by the networks of actors leading development. thmeo words, it is found within a

unique culture of computing.

i) The emergence of a culture of computing

The reason for the unusual choice of memory at Mester has its roots beyond
technical discussion and is found in the intellaettlegitimating literature’ of computing.
In the US, the extent to which the Moore schodlueeseries was a serious discussion of
‘the state-of-the-art’ is questionable. The ‘FiiBtaft’ is a rather poor report on a
computer in a number of respects. The EDVAC repeais clearly unfinished and
unreferenced when it was made public. Indeed, itoiswithout reason that it became
known as ‘The First Draft.” A comparison of the EB¥ report to one submitted to the
National Physical Laboratory (NPL) in London in Mhar1946, 9 months after the
EDVAC report, can be made to tease out some impitgues relating to the role of
memory in the development of the British computindustry; this was the ACE report
(Automatic Computing Engine), authored by Alan Tigrt® What this report also gives
us insight into is the nature and scope of the adtwof actors that allowed the
development of the first British computer. At thentre of this network are a range of
actors from both the technical and mathematicakd¢pazind. Much as the connection
between von Neumann and Eckert and Mauchley I¢detdeginning of the US industry,

the UK experienced a similar but nevertheless wnmpnnection.

In the seventies, as war time records became nooessible, histories of UK computing
began to suggest that the mathematician Alan Turadyplayed a more significant role
in the development of computing than had been et Recently his role has been

increasingly championed and contrasted with vonrm&n’s in the US and the relative

18 AMT/C/32 Turing, A, “Proposed electronic calculatdCE)”
http://www.turingarchive.org/viewer/?id=149&titlex{accessed 20/09/07)

" Randell, B “On Alan Turing and the Origin of DigitComputers” ifvlachine Intelligencevol. 7 1985 p
3-20 and Hodges, AAlan Turing: The EnigméLondon: Burnett Books; 1983) are perhaps the most
significant.
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strength of their case as inventors of the storegqam concept® Despite the
sensationalist accounts of Turing that have emesijezke the 19705, a key insight into
the development of computing technology in Britaan be discerned which forms the
basis of understanding the distinctive British werdt of computing and that once again

relies on our understanding of memory.

Alan Turing had developed a theory of computind 936 in his paper “On Computable
Numbers, with an application to the Entscheidungsiem”?® This was a challenge,
translated as ‘decision problem’ that was posedhieyMathematician David Hilbert in
1928 and concerned the ability of a computer pmogi@a discern the truth or falsity of a
statement in formal logic. In 1936 Turing, simukansly with Alonzo Church, gave a
negative answer to this challenge. His proof rebadreducing the halting problem in a
theoretical ‘Turing machine’ to this decision preiol. This was in essence the basis of an
abstract formulation of a programmable computer o it would operate logically.
Though not focused on the basics of practical cdaerpdesign, it provided a conceptual
basis for the mathematical rules of computing. dsvin this pre-war phase of computer
development that Turing and von Neumann crossetispaturing had decided to
complete a doctorate and to that end he appli¢aeténstitute for Advanced Study (IAS)
at Princeton where von Neumann was a Professor.illdted by his own attempt to
solve Hilbert's challenge, von Neumann conspicupdgl not mention Turing’s work on
computable numbers in recommending his applicafmma PhD in 1936-1938 at
Princetor’! Von Neumann focused on other areas of Turing'skvilmmathematics that
were more compelling to him in 1936. It seems ykiat Turing’s influence reignited
von Neumann’s interest in the concept of mechardeaices for computation and the
logical theory behind their construction. Indeedn\Neumann was extremely interested

in Turing’s conception of an automatic computefenhg him a post at Princeton, which

18 Davis, M, The Universal Computer: The Road from Leibniz tanfu(New York: WW Norton & Co;
2000) p 166-170

19 Such as the plagreaking the Code bilugh Whitemore and Robert Harris’ boBkigma with a
character based on Turing

2 Turing, M — “On Computable Numbers, with an apglion to the Entscheidungsproblem” in
Proceedings of the London Mathematical Socigries 2, vol. 42 (1936-37) pp 230 - 265

2 Davis, M, The Universal Computer: The Road from Leibniz tantu(New York: WW Norton & Co;
2000) p 169

30



he refused, preferring to return to England in 1¥38Indeed the celebrated von
Neumann architecture appears to have been boralyairgm von Neumann recovering
Turing’s ground with technical assistance from Etked Mauchley and their practical
experience. A colleague of von Neumann from Loswds, Dr S Frankel claims that von
Neumann was aware of the influence that Turingdradiis ideas on computing and that
his role was not of ‘father’ of computing but simpghe ‘midwife’ through publicity that
the EDVAC report receivetf

Throughout the war Turing developed these theaktonsiderations in the practical
atmosphere of Bletchley Park, the British equivalen OP-20-G. In the thirties and
throughout the War the effects of this early groumdrk in ‘universal machines’
provided a strong foundation to a number of autechatecoding machines. The initial
development was the ‘bombe’ used to decode theninisignaf* This machine was
developed from Polish designs by Turing and Gordéichman during 1939-1940 and
entering service in March 1940. As an exampleéheffiace of development in Bletchley
Park, prior to US entry into the war, an exchangénformation had begun, although
mostly flowing in one direction. A particular exalapof this was the development of
bombes in the US using British designs, which aregtd after the blackout of Bletchley
Park in 1942 following the German move to the Mésian of Enigma for U-Boat traffic
in the Atlantic. Relations became ‘strained’ betwabe UK and the US. The US
demanded that bombes be sent to the US in ordeérthlkes should have their own
cryptanalysis. After studying the UK machine, th8 Proposed a massive assault on
Enigma in the North Atlantic using some 360 comfan improved bombe, representing
a take-over of the North Atlantic cryptanalysis the US? Ultimately this never
happened, with cooperation seen as a more pradltainative, and Bletchley Park

remained the centre of Enigma code breaking, coatutig US efforts. Given this early

22 Randell, B “The Colossus” i History of Computing in the Twentieth Centuvietropolis, N, Howlett,

J and Rota, GC (eds) (New York: Academic PressQ1LpB3

% Randell, B “On Alan Turing and the Origin of DigitComputers” irfMachine Intelligencevol. 7 p 8

% The ‘bombe’ was an electromechanical device whigtlicated the action of several Enigma machines in
one unit allowing a brute force attack to be careet on an enigma encoded message. The name came
from the original machine which was developed y/Rolish Cipher Bureau known as the ‘bomba
kryptologiczna’ or cryptologic bomb.
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association with electro-mechanical machines in th&¢ to what extent did Turing

influence the development of computing in the UK?

Turing’s ideas and experience on later computingld@ments were influential not least
in their influence on figures such as M.H.A NewmBlewman had worked with Turing
while they were both at Cambridge and had beerellosvolved in wartime projects at
Bletchley Park in the early 1940s with Turing. Th#mination of the work of Newman,
who supervised machine development at Bletchlel,Reas the Colossus. Though not a
computer in the later strict sense, it did strudgieards limited programmability and was
a steppingstone to the universal machine envishgetiuring in his 1936 papéf.The
Colossus was developed by the Post Office Rese&&tation at Dollis Hill and Turing’s
role was somewhat limited in the development. Heked closely with Dollis Hill in the
prototype variant of the Colossus, the appropyat@med HEATH ROBINSON, which
was designed for the decipherment of the Lorenketifior German teleprinters, or Fish
signals as they were known in Bletchley PArkThis code was more commonly used for
high level communication in contrast to the fieldittEnigma code. It was Newman’s
group of mathematicians and cryptanalysts at BleycRark combined with the electrical
engineers at Dollis Hill, specifically T.H. Flowersvho took the crucial steps of
combining the accumulated knowledge of BletchleykP@ create the Colossus, an
advanced version of the HEATH ROBINSON machine decipherment of this high
level code. Turing declined to be involved, prafegrto work on his own project, Delilah
to be used for speech enciphernférilowever, the role of Turing seems clear from the
testament of the Bletchley park staff intervieweg Brian Randell. While not
contributing to the technical development of conmjthis role was that of teacher and
philosopher for the concept of automatic computifigs was a role that he would return

to in Manchester with Newman after the \&ar.

% Agar, J,Turing and the Universal Machine(Cambridge: Icon Books; 2001) p111

?"Randell, B “The Colossus” iA History of Computing in the Twentieth Centuvietropolis, N, Howlett,
J and Rota, GC (eds) (New York: Academic PressPLp&9
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Following the War, the Bletchley Park researcheesenabsorbed into the Universities.
Their familiarity with computing as a concept wdsat from the outset, despite severe
security restrictions on what they could bring framms early grounding. Turing
immediately went to the National Physical Laboratat Cambridge in October 1945 to
begin work on the ACE (Automatic Computing Engimdijich was originally intended to
be the principal means by which the government @duhd a national capability in
computing following the submission of the final ogppin March 1946. It is here that we
return to the ACE report and its analysis goes saag to illuminating the distinction

between US and UK computing following the effedtsvar time work.

The report that Turing submitted to the governnmeeféw months after von Neumann’s
EDVAC report, can be easily placed within a distinalture of computing. Indeed, in
later years it became recognised as unique in congpas a novel and far sighted
approach to architecture and programmabifityn contrast to the EDVAC report, the
ACE report was a detailed and systematic accoutiteofequirements to build a machine
secure in its conceptualisation of the stored mogmprinciple and even contained
tentative costing for the project. The single meggnificant difference between the
reports however is in their conception of memoryisTflows directly out of their
differing levels of war time experience with compgtmachines. When memory is used
to serve a central processor, if the memory ariivgsgular and predictable fashion from
the storage as it would in a serial system, ther@a need for an index register or
instruction address register. This is some walkihg the processor, within the program
itself, where the data is stored. While the ACEoréguggested the use of mercury delay
lines as the immediate and practicable form of ngnavailable to the non-engineer
Turing, the report contains an instruction addregsster explicitly stating the location of
the next instruction within the memory. This itsisggested, flows from Turing’s greater
understanding of the stored-program concept and wheas capable of. The program
itself would be contained within the memory as wad the data, the fundamental

building block of a stored-program computer.

%0 |avington, SEarly British Computer§Manchester: Manchester University Press; 1980 pnd Davis,
M, The Universal Computer: The Road from Leibniz tangu(New York: WW Norton & Co; 2000) p188
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Put simply, his work on computable numbers andrt@xtent, the work throughout the
war had been an attempt to move away from the ‘hartg’ of programs, as was
commonly done in machines such as the differerdiglyser. This structure was
replicated on a massive scale, within the ENIAC nghhe physical structure of the
machine had to be altered. Turing conceived of eanina where the logical operation of
the machine was described in the program itselftaadiata for this was stored within a
random access storage devite.The ACE report flows out of a tradition in whithe
concept of random access and the greater undersgaafithe stored-program concept
that it requires was extant. By contrast, the EDV#&@ort displays an inherently serial
and therefore simple notion of the universal corapand the stored-program concept. It
is interesting to note that after working from Qo 1945 at NPL on the design of ACE,
in the same month as the final report was submittadch 1946, von Neumann began to
plan a machine at the IAS using the RCA Selectaonalternative method of using CRT
storage. This machine was not operational until1%& we shall see in the next section
on patents, in this respect the US did not hawenationing random access machine for 4
years after the Manchester’s ‘baby’. This is peshtie most striking case of a British
lead in computing and of the innovation flowing @itBritish Universities in the mid-

forties.

This makes the events of 1946 all the more pecuBhadegree of deference to the
celebrity status of von Neumann is clear within &@E report, and in the presentation
made to NPL. The introduction to the report stétes it is to be read in conjunction with
von Neumann's report. The deference to von Neumann went to the exteat th
Womersley’s (Turing’s superior at NPL) accompanymgmorandum suggested that the
report was based on plans for the EDVAC, thoughumber of ideas were Turing’s

own It seems clear that there was a degree of reloetan the part of NPL to suggest

31 Carpenter, BE & Doran, RW “The other Turing maefiim The Computer JournaW/olume 20, No 3,
1977 p 270

32 AMT/C/32 Turing, A, “Proposed electronic calculafdCE)” 1946
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that this was a conceptualisation of machine agchite that was purely Turing’s own,

flowing out of war work at Bletchley Park. The ACtport, despite its advanced
architecture, was not translated to a successfehima development. The development
of the NPL computers was short lived by the stamslaof the rest of the computer
industry. The ACE itself was not built immediatéhythe form conceived by Turing. The

Pilot ACE was conceived as a prototype version lif machine to overcome the
problems of design and development that beset Bie doject, mostly arising from the

lack of resources given to the hardware developrogrihe Post Office. Turing himself

left in 1948 and the ACE project ultimately deveddpinto the commercial DEUCE

machine at English Electric in the mid-fifties.

It is to the network of actors growing out of Blieliey Park that we must turn to look at
the effects of the war time grounding in universachines, and specifically Newman
who had a far greater influence on computer devetoqt in the UK. After his experience
in developing the Colossus and moving towards & tstored-program computer,
Newman'’s initial concern following his departurerft Bletchley had not been to develop
a computer but rather to investigate “the mathesahtind logical problems of finding
the best use of such machines and investigating #ffect on the development of
mathematics itself.”®* This still required that he build a machine howew@learly
Newman had a strong understanding of the storegrpno concept and the engineering
requirements needed to develop it. It was to thi$ that Newman applied for a Royal
Society grant in February 1946 following his appaient to the Chair of Pure
Mathematics at Manchester University in October5194t the same time two other
Bletchley park mathematicians, D. Rees and |IJ Gaede appointed to the mathematics
department. The grant of £20,000 with a furtheOB8,a year for five years of salaries

was to investigate Newman'’s long term interestamputable numbers.

Patrick Blackett, who came to Manchester Universitiowing his time as Director of

Naval Operational Research during the war wasunsntal in prompting Newman to

3 Newman, MHA—- A Status Report on the Royal Society ComputinghMa Laboratoryprepared for an
internal committee of Manchester University"iGctober 1948 quoted in Lavington,Barly British
ComputerdManchester: Manchester University Press; 1980 p.4
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pursue this grant. As Newman states in an intervied975: “Well the money for the
project was actually applied for by me. [But] [§hivas also really Blackett's idea®.”
He goes on to say that : “Blackett was a pretty grdul force at that time and he, | think,
drove it through.” Indeed, Blackett was on the stigating committee to approve the
research. Unsurprisingly, the grant was approvedJuty of 1946 and Newman
immediately sent Rees to the States to the Mool®@&dectures that Williams and
Wilkes also attended to assess the state-of-the-#re US> Given his lack of interest in
the practical side of computing science, Newmarsictaned that the best course would
be to build a replica of the American machine irdeor that they could pursue
mathematical research. However, given his assoaniatith Turing, he felt that the
benefits of random access storage outweighed thielajanent of a more ‘orthodox’
mercury-delay system. The IAS (Institute of Advash&udy) at Princeton had submitted
a specification for a machine to be built using éiseyet non-operational RCA Selectron
storage device as an alternative to the mercugyiBDVAC. Initially it was Newman’s
intention to build his own version of the IAS mauhiwith Selectrons purchased from

RCA. However, Blackett appeared to have anothegrpra in mind.

Blackett was uniquely placed to liaise betweenvidigous branches of war time research
conducted in the UK. He was instrumental in segurthe move of Williams to
Manchester! This is significant as Blackett was one of the feeople in the country
who would have had knowledge of both operatiorntb@{TRE in Malvern and the Code-
breaking work carried out at Bletchley Park, inohgithe secret Colossus: “[H]e once or
twice turned up there. He and his team inventesl dperational research. He was called
Director of Naval Operational Research in the wat was responsible for a lot of things,
but he was also on that committee, that famous dteenb, that scientific committee
which advised Churchill directly. Lord Cherwell wako on it. It was a stormy kind of
committee. That was his main thin§."Blackett was of course aware of the work
conducted at the TRE and the possibility presemtgdCRT for computing. It was

¥The Colossus and Patrick Blakett” Newman, MHA intew from Randell, R with Reid,R Private
Correspondence 2‘2January 2006

% |avington, SEarly British Computer§Manchester: Manchester University Press; 1980 p.4
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Blackett that ‘found’” Williams and suggested to Nean that, in terms of the
construction of a computing device, he was the oarthe job. This led to Williams
operating under both the banner of the TRE andrthyal Society in the construction of
the ‘baby’.

Blackett performed a key role in the UK that wasitoextent lacking in the US, that is a
connection between technical wartime work in raalad mathematical work conducted
in Bletchley Park. The radar element was cleadwpiBcant, with Wilkes in Cambridge,
and to an extent Eckert in the States all hailirggnf this background. The practical
knowledge of Williams and the accumulated expertisen war work at the TRE was
coupled to the theoretical knowledge of Newman thiedBletchley Park mathematicians
and appears of key significance to the developraeobmputing in the UK on the scale
that it did in the post-war era. Often the concotrreork of Newman and Williams at
Manchester from 1946 is portrayed as something ohappy accident or mere
coincidence. However, it seems that Blackett peréat the role of the classic system
builder, developing a network of researchers in e@mvironment conducive to
collaboration. Williams considered the close relaship between himself and Blackett,
from before the war, as instrumental in the develept of the computer, suspecting that
Blackett “was instrumental in my post-war appointtnas Professor, and may well have
acted behind the scenes to make sure our compuigr got adequate support. " The
close relationship before and during the war ofcBédt, Newman and Williams coupled
with a substantial theoretical framework for conpgtcreated a successful network of
innovators in the UK. The role of Blackett as a ratm and system builder should not be
overlooked, and as the commercialisation of theusty progressed, that role became

more pronounced.

Equally, Bletchley Park was vital to the advancesaeption of computing that was
developed at Manchester. Turing was disenchantéd pvogress at the NPL, and left

Cambridge to take up the position as Deputy Direofahe Royal Society Computing

3 Lovell, B “Patrick Maynard Stuart Blackett, BarBtackett of Chelsea. 18 November 1897 — 13 July
1974” inBiographical Memaories of the Fellows of the Royatisty, VVol. 21 (Nov 1974) p. 48
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Machine Laboratory in Manchester University, al@ide Newman and Williams. The
guestion is then what impact if any the mathematicihad in the design of the computer.
Turing clearly had a conception of random accesggé from the ACE report, and it
seems likely that Newman would share this undedstapn given their collaboration at
Bletchley. Williams described the relationship asther strict separation between theory

and practice:

We knew nothing about computers, but a lot aboutuds. Professor
Newman and [later] Mr. A. M. Turing in the MatheneatDepartment knew
a lot about computers and substantially nothinguabtectronics. They took
us by the hand and explained how numbers could ilivénouses with
addresses and how if they did they could be keptktrof during a
calculation. In addition, Professor Newman had angrfrom the Royal

Society. The collaboration was fruitfiP

There is some dubiety as to the extent of the émibe that Newman had on the computer
design. Brian Napper cautiously suggested, frombu€it’s oral testimony, that the
concept of storage as it was understood by Willismame from Babbage. Kilburn
asserted that Williams never read the current thgnkn computer structures as espoused
by likes of von Neumanff. However, the description of the relationship beme
technician and mathematician given by Williams hethezas one of memory architecture
being proposed by the mathematicians and the teamhactors applying this knowledge:
‘I remember Newman giving us a few lectures in ahhe outlined the organization of a
computer in terms of numbers being identified by #daddress of the house in which they
were placed and in terms of numbers being traresfdrom this address, one at a time, to
an accumulator...the transfers were to be effected stpred program in which a list of
instructions was obeyed sequentiaflf.Newman clearly had an understanding of the

concept of index registers within the memory itseffiich was a requirement for random

“0 NAHC/MUC/Series 1.A2 Kilburn, T & Piggott, LS, “Ederic Calland Williams 1911 — 1977, reprint
from Biographical Memoirs of Fellows of the Royal Socit (1978) p. 594

*1 Napper, B. Newman’s contribution the Mark 1 machines
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access. This squared with Williams’ conception @RIT store. Despite the fact that the
mathematicians were more interested in the finadmaer and programming it (Turing

wrote the first programming manual for the Mark &ahine) rather than the design, it is
vital to see the significance of their contributidn essence, the concept of computer
design was understood by a number of actors whNkanchester through the conceptual
work undertaken by Newman and to an extent Turingnd the war. The technical

actors such as Williams and Kilburn, had accessatm, a longer association with a
tradition of electronics and computer design, idolg theoretical concepts of random

access memory, stretching back to before the war.

This makes Williams’ interest in CRT storage alk timore surprising. RCA was
developing, rather slowly, the Selectron; a devied was yet to overcome the difficulty
of maintaining the ‘permanent’ memory charactezistind did not overcome these
problems until the middle of 1948. Essentially byd+h946 the bulk of research was
aimed at the serial mercury delay line and penfigcti for use in computer application
and not the alternative CRT storage, which was atih semi-theoretical stage and not
immediately available for application to computipgjects. However, Williams had a
rather bloody-minded approach to these academagiements that undoubtedly had an
impact on his choice of research. Williams did seem overly concerned with other
people’s work in the field, and much of his worksMaased on the act of invention as

solutions to practical problems. In a later intewihe stated:

You don’t have to know things to invent; you hawe think about them
yourself. You don’t have to be taught. You don’véao be told. Nobody can
tell you. You've got to do it yourself. And the st you get a chap put into

an atmosphere where he’s expected to do thingselfirtise bettef

Clearly the work at the TRE on radar had providedlidkhs with a deep working

knowledge of the operation of CRTs and the jumpmfrthat to a working storage

“3 NAHC/MUC/Series 1 A4 How to Inventnterview with F.C. Williams, reprinted frommternational
Science and Technolog¥964) p.2
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mechanism was likely to be a small one. At thigetaVilliams left TRE and on his
arrival in Manchester in December 1946 he took aummber of projects that interested
him, including continued work on improving upon thasic concept of cathode-ray
storage. Tom Kilburn, who had worked with Williaros radar, was seconded to work
with him on continued research into CRT storageecg&tising in particular areas was
not, he felt, conducive to the ‘art of inventinfsideed, the concept of formal education in
specific fields was somewhat anathema to the ok&spanventor. He would state that
apprenticeship and the act of getting out into weeld and doing something was far
superior to the formalised and rigid structure thascribes university educatith.
Following this tendency towards ‘hands on’ reseaaghed at specific problems and
bringing in knowledge from a number of differensalplines, he discovered that a tube
could provide the indefinite storage of binary diuat was crucial to the development of
‘the baby’.

The key insight the Williams and his team hit upegs a rather simple and elegant one
relying on a deeper understanding of CRT, rathan tlengineering’ one’s way around
the problem. The key issue with CRT storage hadh ltee problem of memory leaking
away. His discovery of the ‘anticipation’ pulse redatie problem of regeneration of this
data a relatively simple task. Essentially a CRTnowy functions by making use of the
slow decay of electrostatic charge in phosphothénsame way as a slowly decaying spot
may be seen in the centre of a television tube vithisrturned off. Data would be stored
in either a dash-dot arrangement to representreittee 1 in binary, or a focus-defocus
arrangement. A pickup plate covering the frontleé tube would allow the data to be
read from the screen. The problem of leakage ofgeheneant that the store could only
‘remember’ for 0.2 microseconds. Williams discovkthat an anticipation pulse could
be detected which told the system in advance whst the memory had been in prior to
switching off, thus a constant refresh of the ayst®uld be achieved and the tube could
remember indefinitely. By the autumn of 1947, Vditfis’ team had successfully stored

* NAHC/MUC/Series 1 AHow to InventInterview with FC Williams reprinted frofmternational
Science and Technolog¥964)
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2048 digits in this mannér.An example of the rather peculiar nature of inrimvain the
Williams team was that the building of the worlditst stored-program computer, which
ran its first program in June 1948, was initiallyilbpurely for testing the concept of the

memory.

Later that year, Williams and Newman were joinedTaying who clearly saw in the
‘baby’ the makings of the random access, storedtara computer that he had tried to
develop at NPL. Williams and Kilburn were uncertéirthe memory would function

practically in a critical application as Kilburrastd:

| decided to design some gear which would test thus after a few weeks
(actually I was travelling into Yorkshire at theng in that awful winter of

1947 and | did a lot of design on the train) onehaf conclusions | came to
was that the only way to test whether the cath@getube system would
work in a computer was, in fact, to build a comput®o | designed the
smallest computer which was a true computer (thaa istored program
computer) which | could devise, and we ended up wibne-tube, 32-lines,

8-digit machine'®

It therefore suited its moniker ‘baby’ despitestgnificance in the history of computing.
This machine formed the basis of the ManchesterkMamachine, a much larger
computer that marked the beginning of governmembliement in the Manchester
programme. It is within this story that patentsdrae central to the evolution of the UK

computing culture.

iii) Memory and the British culture of computing
In conclusion to this section, memory architectuse clearly significant to our

understanding of the British success in computeeld@ment in the immediate post-war

> Lavington, SEarly British Computer§Manchester: Manchester University Press; 198D) p
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period. By 1950, only four stored-program machioéshe sort envisaged by Turing
were in operation. Two of these machines were @gitBritish, the ‘baby’ in Manchester
and the EDSAC in Cambridge, being designed andt lilBritish universities by
captured networks of actors flowing out of the T&tfl Bletchley. A third machine, the
CSIRAC or CSIR Mkl was developed by another formmermber of the TRE, Trevor
Pearcey, in Australia. The wartime work of Britsbmputer pioneers had placed them at
a significant advantage to their US counterpartge domparison of memory architecture,
and an understanding of the role of memory indexipgints to a high level of
conversance with the theory of computing technoliogyne UK. This in turn informs the
ability of Newman and Turing to access the requteazhnological skills to develop this
technology. Fundamental to the success in capttiiese networks was Patrick Blackett,
who provided the means both in terms of personnélaccess to finance to develop the
machine quickly within this network. His unique ass to war time research allowed him

to act as the classic system buil8fer.

This offers a tantalising conceptualisation of tiedds of computer research developing
concurrently but with differing intellectual fountians. In the US von Neumann was
seen as central to the most significant developspentiuencing directly the EDVAC,
the Univac (see following section) and the IAS niaeb. However, the extent of that
influence in the UK is dubious. Clearly he had afluence in Cambridge, London and
Manchester with each project in some respect iafeto his EDVAC report. However
with regards to the ill-fated ACE project, and gwecessful Manchester project, we can
say that the fundamentals of computer architeaeee arrived at separately in the UK
and no doubt at an earlier date than von Neumawrfo&ising on the role of memory,
one can develop a picture of a unique group ofraaoting through a shared culture in
the UK and innovating in the fundamental buildiigds of computer development. In
the British case, the surface of emergence wasimabaed with an older and deeper
concept of computing taken from a cultural surfdowing from Turing, Newman and

the Bletchley Park group. The work was not dired¢tedards a singular goal, but instead

“"In this regard Blackett could be seen as theipaliinfluence behind innovation in the way thelesiyf
Edison in Hughes, T.P Networks of Power: Electrification in Western Stygid 880-1930- (Baltimore:
John Hopkins University Press; 1983)
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was the result of a network of human and matedtdra working on projects not directly
related to computing technology brought togetheBlackett in the classic form of the
system builder. But was this a distinctly differendture from that of the US, or simply

an earlier development of a similar culture?

To illuminate this, British research in computersveloped out of the connection
between academics in different fields in a uniwtgrenvironment as they moved out of
military control, towards the opportunities thaé tbniversity environment offered. The
universities became ‘factories’ of knowledge, pdiwg an enabling infrastructure for
innovation based on the ability of the universitglanore importantly, the people within
it such as Blackett, to attract the talent necgsfarinnovation®® In the British case we

see a strong connection between the ability ohatitution to capture a network of actors
within a University environment, and the subsequeevelopment of mathematical
machines using the stored-program concept. Follgulie war we see the retention of
these wartime networks of innovation in a Univegrs&tructure around principal actors
such as Blackett, Newman, Turing, Williams and wheThis picture of research
resonated throughout the fifties and can be seeorasibuting to the cultural milieu that

composed the surface of emergence of British coengathnology.

Moving on from this understanding of the Britiskadein computing and the culture that
produced it, we must understand the implicationshid culture on the development of
the industry. The capture of extant innovative meks from military projects, while
greatly accelerating the pace of development inUKe can also be seen as crucial in
determining the form of commercialisation withinethndustry in the UK. In the
following section, it can be seen how, in the USegaimilar networks of military control
did not translate to university control. The netkgof innovation that had successfully
developed electro-mechanical devices such as tHAENvere not retained. Rather the
military networks in the US were replaced with meselicitly commercial networks as

opposed to university based groupings. Centrahisgrocess was the role of patents. In

“8This is a similar conceptualisation of the Univirshat is employed by Florida, R. & Cohen, WM.
Engine or Infrastructure? The University Role inobBomic Developmeiri Branscromb, L.M, Kodama, F.
& Florida, R.Industrializing Knowledge- (Cambridge MA: MIT Press; 1999) p 606
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many respects the evolution of patents in relationomputing were constrained by the
cultures that the innovative networks inhabitederEfore it is within patents that the
distinction between the US and the UK cultures rofovation and the effect on the

resulting development of the computer industryt issaclearest.

The Role of Patents

i) The UK

Just as the mathematical foundations were ceraréthé development of the technical
culture of computing in the UK, so too were theiah concerns that dominated
university patent policies in 1940s Britain. Theghsignificant figure in this regard was
JD Bernal whose philosophical conception of sciedmminated University culture in the
post-war period. Bernal’Social Function of Scienceoublished in 1939, an explicit
appraisal of science and its role in society, esakted these views.|deologically,
Bernal was concerned with establishing science ‘asaal subsystem’ and the methods
by which that subsystem could be managed and piafiriessentially his book was an
attempt to understand the role that science playeldiving social and economic change
within a society, and the implications of the fumgliof basic research within a society.
This was based heavily on Marxist notions of tHe af knowledge in framing modes of
production. Essentially, the way a country devetbpew technologies was intricately
bound up with the nature of that society. The g@ém this model worked towards both
social as well as technical ends. Scientists’ weals inextricably bound to society. As a
member of a ‘Visible College’ of left-wing sciertssemerging in the 1930s, Bernal
influenced the ideological context in which sciemgerated in British universiti€s.In
particular his criticism of the levels of fundinffaded to socially dubious military R&D
projects, at the expense of more socially prodecfiorms of research, was widely
approved of in the scientific community. It is ghinfluence that will concern us in

establishing the nature of commercialisation of patimg in the UK.

“9 Bernal, JD;The Social Function of Scien@leondon; George Routledge; 1939)
0 Swann, B & Aprahamian, BD Bernal: A Life in Science and Politiqgh.ondon; Verso; 1999) p 101
1 Werskey, GThe Visible College london: Allen Lane, 1978)
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As Langworthy Professor of Physics at Manchestee, young Blackett was heavily
influenced by this visible college of left-wing eatists. His influence at Manchester and
therefore on computing precipitated a close linkwieen the commercialisation of
computing and Bernalist traditions of science.hié tork of the scientist was to focus
upon the betterment of humanity as the goal ofare$e the work of a scientist was as
social as it was technical, and by that same tgdditical. Through his membership of
Solly Zuckerman’s “Tots and Quots” club, a grouplidated to discussing the social
function of science Blackett became deeply imbueth whe rhetoric of socially
responsible science which carried over into hiskweithin government? However,
Blackett did not espouse a traditional Bernaligtohic at Manchester. Rather his was a
ideology that was based on science as a subsydtsatiety, yet did not share Bernal's
commitment to nationalisation of R&D. Rather he sidered closer interaction between
government and industry would allow a greater riole science in the betterment of

society

Williams, as we have seen, was heavily influencedlackett, and despite a rigorous
focus on ‘the act of invention’, he was in agreemeith Blackett over the social role of

that innovation. This is perhaps most marked bylisviis’ emerging stance on patents
following the war. The attitude of Williams to thmatenting of his storage tubes was
rather carefree and indeed, little attempt was ntadprotect his innovations. Indeed,
patenting was a non-issue until the government,eoagain, became involved in

computer developments at Manchester. In 1948, theeldpment of the Manchester
University Computer, the successor to ‘the babggdn and was heavily supported by
the Ministry of Supply, the DSIR (Department of &dific and Industrial Research) and
the newly founded NRDC (National Research and Ompraknt Corporation), of which

Blackett was a director. Sir Henry Tizard, the fdenof the TRE had been aware of
Williams successes and following their success whih ‘baby’ he had suggested that
continued development of the computer would behm national interest and funding

52 Kirby, MW “Blackett in the ‘white heat’ of scierfi¢ revolution” in theJournal of the Operational
Research Societyol 50, no 10 p.986, 1999

3 Reid, R, The BritistPost World War Il Technopolitical Regime and thés\fi Government 1964-66
(MPhil Dissertation, University of Glasgow, 2002)
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should be given to maintain the UK lead. Howeviee, main thrust of this development
lay clearly with a collaboration between two warimeaders of operational research, Sir
Ben Lockspeiser, a chief scientist at the MinisifySupply, who stoutly promoted the
development of computing capacity in Britain, angarticular the employment of Prof.
FC Williams, Tom Kilburn and later Ferranti as timelustrial collaborator that would
assist them in developing the innovation beyondpitidotype stage. Such collaboration
was needed if the baby could be developed intcaalegool for government and other

users.

Lockspeiser had become interested in the compdter being contacted by Patrick
Blackett. Sir Ben realised that this line of resbamwould be of great benefit in
conducting large-scale computations for militaryplagation, such as the control and
stability of guided missiles, which at that time smearried out by firing experimental
missiles and transiting telemetry to the ground gaycessing; a rather time consuming
operatiom* After meeting with Eric Grundy, instruments manader Ferranti, and
Williams at the University of Manchester in 1948lenthe invitation of Patrick Blackett,
Lockspeiser took steps to fund the constructiora afomputer to the specification of

Williams and Ferranti®

The funding for this project was pushed througlegithe connections of Blackett in the
government. The contract took more of the form geatleman’s agreement with Sir
Ben bypassing his contracts department complefeiyranti did not learn of this until the
Government Contracts Manager, Ben Hooker, went SoBarton at the Ministry to

collect the formal contract, where he was told thatsuch contract could be given as it
must be put out to tender, only for Hooker to prdhe letter sent by Sir Ben to
Ferranti giving the go ahead to build the computilliams commended his actions

crediting Sir Ben for achieving “two world recorfty this event: (i) Speed of response

> NAHC/MUC/Series.1 A2 Kilburn, T & Piggott, LS, “Ederic Calland Williams 1911 — 1977, reprint
from Biographical Memoirs of Fellows of the Royal Socit (1978) p.593 NAHC denotes the National
Archive for the History of Computing and will beagsfrom hereon.

% NAHC/FER/C30 Swann, BBhe Ferranti Computer Departmertnpublished typescript history, ca.
1975 p3
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by a Civil Servant (i) Brevity of specificatiorr® This expedient approach was somewhat
at odds with his department, yet Lockspeiser napetogised for his cavalier treatment
of his own contracts divisiol. The extent to which Ferranti had considered emettie
computer industry prior to this is unclear. Diétrierinz was sent to the US by Ferranti to
meet the computer industry pioneers Eckert and kayand their UNIVAC computer,
then still under construction at their firm for th& Censug® There he was told that if he
really wanted to learn about computers he shoultigqoe to Manchester and meet FC
Williams, inventor of a CRT storage device or ‘Withs store®® Prinz himself expunged
this rather prevalent myth when he later revedhed he became familiar with Williams’
work in the usual manner, at an Institute of Elmuic Engineers Conference in July
1948. However, Ferranti took no action until theprach by the government. The
project needed a large-scale electronics manufactmboard to scale up the diminutive

‘baby’ and Ferranti, with headquarters in Manchestas the obvious choice.

However, the main problem facing this governmeitiative was a suitable conclusion to
the relaxed patent situation that had emerged indilester. The need for this was further
exacerbated by the request of IBM to use the “@&ffis tube’ in their response to the
spectre of the UNIVAC as a commercial competitothiair traditional business-machine
operation in the US. With no suitable memory dewat¢heir own, and deciding against
the now rather antiquated, and clearly less sufidessercury delay line system that had
been employed by Eckert and Mauchly, IBM had detiteat the fastest route into

computing development would be through the use dfiafis CRT storage system

which they used in the 700 series. One of the riestés to the quality of the work done
at Manchester in this period was that this continteebe IBM’s choice of memory for all

pre-transistor IBM machines.

% NAHC/MUC/Series 1. A2 Kilburn, T & Piggott, LS, tEderic Calland Williams 1911 — 1977”, reprint
from Biographical Memoirs of Fellows of the Royal Socizt (1978 p 594

*” NAHC/FER/C30 Swann, BBhe Ferranti Computer Departmertnpublished typescript history, ca.
1975 p4

*8 NAHC/FER/B1 “Cables from Ferranti to E. Grundy,tOE948”

% NAHC/FER/C30 Swann, BBhe Ferranti Computer Departmertnpublished typescript history, ca.
1975 p.3
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There was a view for a time that the computing netbgy at Manchester would be
offered ‘for the good of mankind’ in the ideolodic®nse of university based research in
the UK at the time, flowing from the writings of Bml®® However, Blackett had
developed an alternative view of Bernal's sociahction of science in which the
innovation would be provided for the good of markibut with a degree of control to
allow reinvestment' Williams was influenced by these ideas of the milescience in
society, with a distinct leaning towards Blackettception. The Vice Chancellor of the
University stated that Williams resented, as he gathe “imputation that the scientists
were not worthy of the fruits of their industr{?’Williams, while acting in the role of a
Bernalist promoter of the common good, still féiatt a scientist should receive just
reward for their work. To that end the solutiontlhe patent situation as he saw it was a
mixing of traditional Bernalist state ownership lwinore commercial interests. He was
content to give all royalties to the university wivould distribute them as they saw fit
and the government would control the patents utideauspices of the NRDC, created in
May 1949 almost expressly for the marketing of Manchester computer patents to
IBM. Thanks were given to Williams by HJ Crawley fgetting the department ‘off to a
very good start®® The university culture that dominated the Britsshface of emergence
necessitated the control of patents by the govemtnmeorder to maximise the social
benefit that could be generated through commeaagvity. In other words, the aim was
to maintain a national capability in computing whiwould benefit both society and
industry. Essentially, the NRDC under Blackett pded the model for government
interaction with the computing industry in pursoitthese goals. Government would play
a mediating role between private companies andeusities ensuring that profits were

made and reinvested into industry, yet there wbel@d societal benefit to the enterprise.

€0 J3.D. Bernal’s most significant work is undoubtetlig classidhe Social Function of Sciendgondon;
George Routledge; 1939) which forms the basis ®ftéory of the place of science in society. Tloisk
was an expression of the ‘visible college’ of agais who had promoted this view of science througho
the 20" Century.

®1 Reid R, The British Post World War Il Technoplitical Regiared the Wilson Government 1968-
(MPhil Dissertation, University of Glasgow 2002)

®2 NAHC/MUC/Series 1.A2 “Frederic Calland Williams 1B— 1977” T. Kilburn & L.S. Piggott, reprint
from Biographical Memoirs of Fellows of the Roy&dciety 24 (1978) p597

% NAHC/MUC/Series 1.A2 “Frederic Calland Williams1B— 1977” T. Kilburn & L.S. Piggott, reprint
from Biographical Memoirs of Fellows of the Royal Socit (1978) p595.
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However, the actions of the NRDC can be viewedsormewhat less positive way. To an
extent this was a missed opportunity for Britisimpoiting to receive a significant source
of funding. The form of agreement with IBM that tNRDC drew up did not make use of
US patent law to the extent that it might have. NRDC applied for a patent for the
Williams tube in the US and subsequently licenshd technology to IBM. A
memorandum from within the NRDC during the negatizg with IBM suggested that
the NRDC could take a more complex but ultimatedpdficial route. The peculiarities of
US patent law would have allowed the NRDC to sughl/ US market through import
alone and retained manufacture of the tubes inUKe with the import into the US
handled through a skeleton company. In this semse the control of the technology
would have remained expressly with the Manchesteum and more significantly
longer-term remuneration for use of the patent wduhve been available to finance
further development. Furthermore, this would halleweed other US companies to
purchase technology from the NRDC in the form ef tilbes and widened the market for

Williams’ tubes. This course of action was nevéeta*

Beyond this specific failure, the NRDC acquisitimirthe Williams research was a missed
opportunity in a broader sense which will be disedsin Chapter 2. In brief, the complex
interaction between industry, government and theeusity was a task beyond the power
of the corporation. They failed to achieve an indign of the university led research
conducted at Manchester and the existing punchetroachine industry that existed in
the UK. As an example, BTM (British Tabulating Mawh Company) and Power-Samas,
the key British producers of punched card officaiipment, were consulted by the
Government on the feasibility of developing comnrenachines along the lines of

IBM, itself at that time a punched card office gmuent manufacturer. Lord Halsbury,
then director of the NRDC, went to New York to beolthe deal with IBM on the use of

Williams tubes and upon returning came to the datithat if the US was going to use
British technology, then Britain better use it f8ddowever, the central difficulty faced

by the corporation was that neither company wapayesl to share the marketing of this

% NAHC/MUC/Series.1 C1d “Memorandum: NRDC Proposécehce to IBM under William’s patents.” —
WEP Johnson to Halsbury - nd. ca June 1949
8 campbell-Kelly, M,ICL: A Business and Technical Histq@xford: Clarendon Press; 1989) p 166
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computer with such a wide range of actors includiggvernment, Ferranti and
Manchester University. As a consequence, the Britifice machine industry received
little from the initially strong network of innoviah at Manchester that developed out of
military control. In the following chapter we witlevelop this story further and consider
how the British punched card machine companiesierathan work in this complex
network of innovation attempted to develop in-hoastitions to the emerging market
for computing technology. In this way they remaingseparate from the Ferranti-
Manchester axis of government investment. The sibtiiese commercial efforts, and to
an extent their failure to translate a successttivark of innovation at a university level
into commercial successes is based on the natutbeofnnovative network and the
ideology of actors such as Blackett, Williams arelWhan. Suffice it to say that, in the
immediate post war period, the patent situation #mel ideology of university-led
research gave an immediate bias against simplesfofrimteraction between government

and industry.

ii) The US

In the US case, patents also play a fundamental irolconfiguring the nature of
government-industry interaction, however it wasistinictly different in form from the
UK experience. The American research group thatfbaded around the ENIAC work
on the stored-program EDVAC, which displayed a Bimhexus of minds that was
evident in Manchester, was quickly dispersed assalt of a significant shift in the tenor
of the principal actors. Eckert and Mauchly werekto leave the Moore school and the
military funding of their project as a result osdgreements over the patenting of their
research. They wished to receive the patent r@galfor their inventions whereas the
Moore School claimed that they were trying to conmuiaise work done within the
university for a wartime project, and as such, pateshould be controlled through the
university and royalties distributed in the inteésesf the university. This problem arose
from a decision by the university two years earligren they had allowed Eckert and
Mauchly to file for any patents they saw fit. Thisagreement over patents undoubtedly
stemmed from the increasingly soured relationst@jpwben Eckert and Mauchly, who

had been in development of the ENIAC/EDVAC from #tart, and von Neumann, who
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had been a late entrant into the programme yedheatenor of the Moore school lectures
suggested, had become the principal partner withmrg suitable acknowledgement to
their contribution. Indeed, the EDVAC report onlgre von Neumann’s name, as did the
computer architecture that emerged from this re@dtttough the extent to which it was
only von Neumann'’s idea has been questioned innabeu of studie§® This has given
rise to a number of conspiracy theories as to vaumann’s real contribution to
computer science, other than being in the rightekt the right time. A story emerges of
von Neumann seizing the opportunity to make thiel fiies own through rather than give
due credit to the original discoverers. In termshef stored-program concept, Eckert had
submitted memos on the subject in February 194rderon Neumann arrived at the
Moore school, outlining a machine that stored s @rogram, without recourse to the
tiresome hardware programming that the ENIAC remifif Herman Goldstein, another
mathematician on the ENIAC programme appears te b&led von Neumann in writing
a first draft and copying it, ostensibly for intatncirculation, thus avoiding any
confidentiality issues with the government anduheversity. However, the real aim, it is
contended, was to distribute these ideas to thenvadmmunity who would assume that
the unreferenced work was entirely von Neumanmdeéd it is perhaps von Neumann’s
obsession with the ‘aristocracy of intellé€tthat led to the wide distribution of the ‘first

 McCartney, SENIAC: The Triumphs and Tragedies of the WorldistComputer (Berkley: New York;
1999) also Davis, M Fhe Universal Computer: The Road from Leibniz tanigu(WW Norton : New
York; 2000) p.187 and Stern, N~rom ENIAC to UNIVAQDigital Press: Bedford, MI; 1981) p 78-81

8 McCartney, S -ENIAC: The Triumphs and Tragedies of the WorldistfComputer — Berkley; New
York; 1999 p119

% | borrow this phrase from Jacob Bronowski, who hreatie this assertion in his seminal televisioreseri
‘The Ascent of Man’ and the accompanying book, hick the example of von Neumann’s peculiar
attitude to science, of which Bronowski had firahtd knowledge, having worked with him, was illustth
by reference to a problem that von Neumann hadedobut which Bronowski was uncertain about the
proof. After studying the problem further and rs&lg that he had been mistaken, Bronowski phoned hi
“When | called his hotel in London, he answeredghene in bed, and | said, ‘Johnny, you're quiggti
And he said to me, ‘You wake me up early in themirg to tell me that I'm right? Please wait untihl
wrong.’ If that sounds very vain, it was not. ltsvareal statement of how he lived his life. Antiybas
something in it which reminds me that he wasteddbkeyears of his life. He never finished the greark
that has been very difficult to carry on sincedgsth. And he did not, really, because he gaveskipg
himself how othepeoplesee things. He became more and more engaged kifargerivate firms, for
industry, for government. They were enterprisesciiirought him to the centre of power, but whiath di
not advance either his knowledge or his intimacthweople—who to this day have not yet got the
message of what he was trying to do about the hunmethematics of life and mind. Johnny von Neumann
was in love with tharistocracy of the intellectAnd that is a belief which can only destroy thelstion
that we know. If we are anything, we must deanocracy of the intellectVe must not perish by the
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draft’. In this respect, its position as the prignbagitimating literature for a wide array of
computing projects which followed is perhaps unf@ne can contrast the actions of von
Neumann in seeking the ‘glory’ for computing witketrather more considered approach
of Blackett and Williams, where credit was givenf ith a view to the social function
of that innovation. As a result, in the US the ef$eof von Neumann’s actions were fairly
immediate and contrasted sharply with the UK exqrere.

In the UK patents had embedded the innovative ndétwwithin a university-government
network. However in the US, the ‘aristocracy ofeifgct’ forced innovation out of this
network. Eckert and Mauchly resigned or®'3flarch 1946 and set up the Electronic
Control Company in 1946, feeling that their workie Moore school was slipping away
from them into more politically astute hands. IncBber 1948 they incorporated as the
Eckert-Mauchly Computer Corporati8h. In the American case, the thrust of
development moved out of the military control o tvar and into the commercial world
as opposed to the UK development that, as a re$uhe distinct computing culture
there, had moved into a university-based reseandgramme. Remington Rand
purchased the Eckert-Mauchly group and the UNIVAQ948 as a commercial interest,
and it is in response to this that IBM, RemingtoanBs competitor, moved into the
computer industry. In a sense this action pushedpater research out of the military-
university structure in the US and into the corperstructure that would latter become
dominant in the industry. The ENIAC team had alwégen significantly more goal
directed that the UK group, which remained as avait of academic connections within
the British university environment where ownersbipknowledge was a significantly
different issue. Ownership of knowledge had a telo-feffect in the US. On the one
hand the IAS, EDVAC and UNIVAC machines were allayed as a result of the break
up of the US team that had been so successfukating the ENIAC, yet this delay was

distance between people and government, betweegatepaind power, by which Babylon and Egypt and
Rome failed. And that distance can only be conflatan only be closed, if knowledge sits in the bem
and heads of people with no ambition to controeathand not up in the isolated seats of powery [M
emphasis] Bronkwski of course reiterates the B&shsbcial function of science, suggesting thatithine
clamour for intellectual fame, social good is umdigred. This of course strongly echoes the view of
Williams and Blackett.

8 Cerruzi, PA History of Modern ComputingCambridge, MA; MIT Press; 1998) p 25
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necessary to restructure the networks of innovatidghe US and shift investment almost
completely into industry and out of the universstyucture that it emerged from. As we
shall see in chapters two and four, this led to @heergence of a distinctly different
culture of computing in the UK in this period frotimat which emerged in the US. In
many respects, patents form the basis for an utashelisg of the difference between the
cultures of innovation in the UK and the US and htvis difference influences

government-industry interaction.

Moving forward from the patent wrangling, in whatrh did the unique British culture of
computing inform subsequent development? Thislvglthe question to which we return
throughout the thesis. In the short term, the pgaséoation had created a network of
innovation between Ferranti and Manchester Unitiesshich began with collaboration
on the Ferranti Mark 1. This was essentially aestalp version of the ‘baby’ improving
on the memory capacity, the magnetic drum storagetlee program instruction set. The
initial prototype was developed by the universigygely as a base for Ferranti to begin a
commercial version of the machine. The intermeds#ge first ran in April 1949 and
was improved upon until the autumn of that yeahalgh data was already being passed
to Ferranti. The Ferranti Mark 1 was largely thmeanachine as the Manchester Mark 1,
with a few changes in respect to reliability. Thiscame the computer of choice for
government departments, many of whom bought timethen computer, such as the
UKAEA (United Kingdom Atomic Energy Authority), ansdome who purchased their
own installation, such as the AWRE (Atomic WeapdRassearch Establishment) at
Aldermaston’? In the longer term, and for the subject of lateagters, the relationship
between the government, Manchester and Ferrantincea to develop throughout the
fifties and subtly shifted as the technopoliticadime changed and influenced the nature
of government-industry interaction. As we shall #e=configuration and reconfiguration
of innovation around the University network in mamgpects determined the course of
technical development within the computer industing the development of the industry

itself.

0 Agar, J,The Government Machine: A Revolutionary HistorthefComputer(Cambridge MA: MIT;
2003) p 270
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Conclusion

In considering the emergence of a unique Britisltucel of computing, distinct from the
US and which describes the difference in develogrbetween UK and US computer
industries, the role of memory and patents arerakrit is through an understanding of
the role of memory and patents that we can undetdtae nature of the British culture of
computing and how the distinct nature of that aeltinfluenced the technopolitical

regime in the fifties and how that in turn configd the changing regime of the sixties.

In terms of memory, through an understanding ofdéeclopment of Williams™ approach
to memory, one can discern a culture of computmniipe UK flowing from pre-war work
in logic and mathematics and war time work at Biltg and the TRE. This was an older
and deeper tradition than that extant in the UBetime and gave rise to a technological
lead in the UK in the immediate post-war perioduddty, through an understanding of
the British patent system one can discern the esarionfiguration of the modes of
interaction between government, universities andustry and which serves as the
foundation upon which the development of the Brit®mputer industry throughout the
fifties and sixties can be understood. The Britishiture of computing and the
development of government science policy preconfidguhe emergent technopolitical
regimes of the 1960s. The unique character ofdhiisire in comparison to the US is of
further significance than simply delineating theffaience between UK and US
innovation. This difference is vital to our undarsing of emergence of a ‘rhetoric of
Americanisation’ in the sixties. The distinctiontlveen the UK and the US culture of
innovation, while as we shall see both fruitful,e¥ged as a perceived barrier to success.
The focus throughout the thesis will be to undeditag the nature of the UK culture of
computing and how this culture precipitated the ellgwment of a rhetoric of

Americanisation which came to dominate the techhpa regime of the sixties.
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Chapter 2
Self-Sufficiency in Independent Commercial Computig in the Early 1950s

Introduction

In the previous chapter, the concept of the devatog of a unique British culture of
computing was emphasised. The focus in future ensptill be on the evolution of this
culture and the changing nature of government actezn with industry. However, it is
necessary to consider briefly the other side o thiory. Largely separated from
government-sponsored development were a numbeoraputer development projects
aimed at a commercial market yet lacking the |lagale, project-based developmental
structure that distinguished the Ferranti/Manched¢eelopments (see Chapter 4). These
developments were fruitful in the short-term inypding the UK office machine industry
with stop-gap measures to fill the small but grayvdemand for computers throughout
the fifties from commercial users. However, thegyeld little part in the overall direction
of computer development in the UK. What is sigmifit about the story however is
exactly this lack of sponsorship that governmentege the office machine industry.
Through a lack of government interaction with tector of the industry, the office
machine manufacturers were unable to establismsistent approach to innovation and
were forced to ‘buy in’ expertise. By the early 086n order to remain competitive, a
disruptive period of rationalisation had to takeqa. This will be dealt with in later
chapters. Here we will focus on exploring theseowrative networks and assessing the

effect of these developments on the computer imgiusthe UK.

A useful phrase for these independent computergi®jwhich effectively summarises
the level of this development is one that | borfoovn Campbell-Kelly;Ad hoccomputer
developmentin order to come to an understanding of what is mhésy ‘ad hoc’
development in this wider context, we must condubtief overview of development in
the UK. This will allow a more detailed understargliof the problems associated with
this development and allow a more nuanced congaiuside drawn other than the simple

and often repeated one, that the UK industry waglsi too small to operate and be

! campbell-Kelly, MICL: A Business and Technical Histdi@xford: Clarendon Press; 1989) p 177
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competitive in the face of massive US investmentdsearch and development into
computing technology throughout the fifties, andtbgt token the sixties. This is not to
say that the striking differences in investment aeer between the UK and the US are
not significant, rather that the story behind th#edences in investment is more
interesting than this rather dry statement. Rathan repeat this position, | would argue
that the principal difficulty faced by UK manufaots was the lack of a consistent or
appropriate innovative process which was brougidualby the cleavage of private
research, funded through the core business ofeotBbulation devices which declined

rapidly in the late fifties, and government-suppdrtesearch conducted elsewhere.

Lyons

The story of commercial companies entering the aderamarket in the UK is distinctive
in its complexity and diversity of actors, both hamimand material. This also contrasts
sharply with the route of innovation that US comanr interests took in developing
computers. In the previous chapter this story washed upon with regards to the
departure of Eckert and Mauchly from the Moore $thn 1946 to set up their own
commercial computing corporation. The scale of #meleavour is surprising. With
initially limited funding from the National Bureaof Standards (NBS) and then with a
Air Force contract, the company was able to devalsfepping stone machine, called the
BINAC, towards the creation of a machine aimed sgjyaat commercial users, the
UNIVAC.? By 1952, the UNIVAC was built and three were detiad to government
agencies and in total 46 were bdilthe customers for the machines were diverse, from
government agencies, insurance companies such @aicPdutual, and engineering
companies such as Du Pd8rthe peripheral innovations associated with the N,
allowing it to handle large quantities of data weital to its role as a business computer.
It was the success of the UNIVAC that was so witalBM’s move into the computer
market in the early fifties, spurred on by thisngscompetitor. IBM initially captured the
defence market that funded the development of thBVIBC with the 701 defence

2 Stern, NFrom ENIAC to UNIVAC(Bedford, MA: Digital Press; 1981) p114

3 Flamm, K Creating the ComputefWashington DC: Brookings Institute; 1988) p51

* Gray, G “UNIVAC 1: The First Mass Produced Congsliin Unisys History NewsletteWol. 5, No. 1,
January 2001 http://www.cc.gatech.edu/gvu/peomeiraarpenter/folklore/vSni.htnfAccessed
13/07/07)
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calculator and used this development to fund cormimledevelopment though not always
with great success (see Chapter *4)Nevertheless, this early connection between the
scientific development that initiated computer depenent and commercial development
was missing in the UK. It was perhaps the laclawfinterface between government-
funded development and commercial computing tha tve most significant difference

between UK and US innovation. While the innovatpaential of a government-industry
interface may seem obvious to the modern readerast not necessarily obvious to the
actors operating in this surface of emergence énUK. This is particularly true when

one considers the unlikely origin of the earlidsage of commercialisation of computing
in the UK, J Lyons & Co, the grocer and tea shapmany.

The origin of purely commercial computing in the W@ Lyons was precipitated by a
long-term interest at the company with ever greatBce efficiency. Taylorist doctrine
dominated their bakery factories with every procegsserned by time-and-motion
studies. In the 1920s George Booth, the companyetsey, hoped to extend this
scientific approach to clerical work, echoing theowgng concern with scientific
management, particularly prevalent in the US. Tat tend Booth employed John
Simmons, a recent Cambridge graduate in Mathematloag with a number of other
management trainees to provide the company withtard foothold in this form of
managemertt.Given free reign to develop possible routes toraup clerical efficiency,
this new team, and particularly Simmons, began ecgwss of rationalisation and
automation of the clerical methods within the compancluded in this initial stage of
development was the use of punched card machiresaaulating devices to improve
bookkeeping and accounts. This pre-war groundinghe use of office machinery
proved extremely useful to Lyons, with the workmirating in the Systems Research
dept. led by Simmons which became a renowned irtoova the use of tabulating
machines in the UK. It is hardly a surprise thah®@ons’ department after the war was

aware of the possible use of computers as a solutio problems of scientific
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management, having developed such highly advanifieg systems as to be considered
the leader in office management in the UK.

John von Neumann’s EDVAC report’s lack of confidelity, significant in the growth
of interest in computing technology, once againvpdbinfluential. Following the war,
Simmons arranged for a visit to US office machinedpcers such as Remington Rand
and IBM. He was convinced by two members of hist&ys Research dept., Oliver
Standingford and Thomas Thompson, to include inuisé the Institute of Advanced
Study (IAS) where John von Neumann’'s sister projextthe ENIAC/EDVAC
programme at the Moore school was under developmEm two were sent to the US in
the spring of 1947. At the Moore school they metrign Goldstein, von Neumann’s
fellow mathematician. Goldstein was intrigued bg ttoncept of a commercial computer
and became very enthusiastic about the commeratssilplities of computing
technology. It became clear to the British pairttfeav in the US had considered the
possibility of using this technology for commercigurposes®. Thompson and
Standingford’s considered opinion was that US kesdes were significantly less
advanced in the development of scientific managéntechniques than Simmons’
department. The two stated that, as far as thelddell, American managers bought
office machinery solely on the basis of what th#1IBr Remington Rand salesman said
it would save in terms of time-cost rather thandwarting in house studies to achieve an
actual assessment of the benefits of commerciapatation and automatiohThis bore
significant resemblance to the problems that Goittsniound in his studies of
computerisation of the work plat®The exchange concluded with Goldstein counting
off the various computing projects underway in 8, finally stating that “of course
there is Professor Douglas Hartree in Cambridgeyldinl™! in reference to Maurice
Wilkes EDSAC project. On returning to England, gotlowing an introduction from

Goldstein for the two Lyons Men, discussion begath wlartree on the possibility of
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assisting the development of the machine. The tdpmm the Princeton and Cambridge
visit, submitted to the Lyons board on thé"28 October 1947 concluded that “unless an
organisation such as ours, namely the potentialsusee prepared to [assist in the
development of the machine] the time at which thegome commercially available

may be unnecessarily postponed for a number obyear

The basis of this user driven innovation dated b&xkStandingford’s interest in
computing as an aid to scientific management befbee war and owed much to
discussions with a fellow Lyons employee Jack EdwaGtandingford had worked on
the possibility of using arrays of calculating dms coupled to some form of memory
store to automate the work of the Stock Departroéhtons in the 19308 This he had
discussed with the Lyons chief electrical enginéarhe himself had little understanding
of engineering. Edwards had agreed on the approftie idea but had no idea himself
on how best to proceed. Both men were draftedtimtoservices during the war and the
idea was not developed further. During his war w@&#twards became aware of the use
of vacuum tubes in the military for storage of mf@tion; how exactly this occurred is
unclear. On his return to Lyons after the war, memediately discussed with
Standingford the possibilities of the use thernsovilve systems in the model system
that Standingford had proposed before the war. Hutly agreed that such systems were
the likely direction of development of office machry in the future and the concept of
stored-program machinery would be invaluable torowmg the traditional forms of

automation open to the scientific manager.

Following the submission to the board, discussiorgtinued with the Cambridge team.
A US provider for this technology would have beepossible for Lyons given the large
overseas expenditure that it would have requireitked/ team in Cambridge appeared to
be the only option as few were aware of the groomedking work being conducted by
Williams in Manchester (see Chapter 1). Wilkes wasgeloping the EDSAC, funded by

2 Thomson TR & Standingford, OM — “Report on VisitWSA, 1947”, Lyons Archive in Hendry, J “The
Teashop Computer Manufacturer: J Lyons, Leo anghdivential limits of high-tech diversification.n|
Business HistoryNo 29, Issue 1, 1987, p.76

13 Ferry, GA Computer Called LEQLondon: 4' Estate; 2005) p31

59



the University, for use in mathematical researchmed principally at solving
mathematical problems, Wilkes was more concerndld geétting it up and running rather
than pursuing the development of a computer forous sake. To that end he had
substantially borrowed from the architecture of EBVAC and thus it used the same
principal components of mercury delay lines forage, rather than the more advanced
form of memory that Williams had developed and thath Neumann was struggling
towards in his IAS machine. He agreed with Stanidirty and Thompson that the
machine could be adapted for automation of routifice work. However significant
differences in what constituted an office machime avhat constituted a scientific
machine were likely to cause problems. The pridaiiference lay in the development
of more significant forms of input-output systems.scientific machines the principal
input was the program to run the operation on tkedf storage device. In an office
machine however, something closer to the punchetrachine would be needed where
large volumes of data could be input quickly andabdy. Furthermore, the difference in
processing need was clear. A scientific machineccanplex programs on small amounts
of data, where as an office machine ran simple narog on large amounts of data.
Despite this difference in architecture which wordduire the development of peripheral
technology, the Lyons team considered that aneffiachine was quite feasible and that
the machine could be built in the UK to the speaitfion of Wilkes if the necessary funds

to continue development of the EDSAC were reledsdédde Maths Lab at Cambridge.

This course of action was championed by Simmons méw saw the computer as the
only possible means by which further efficiency isgs could be made. Chiefly,
Simmons felt that the routine drudgery of certaifice tasks was inefficient. Not only
did it occupy the clerical staff in routine jobstttould be better employed elsewhere but
also tapped into a genuine fear of Simmons and gamant. The changing nature of
society in the post-war world, with improved accésseducation and social mobility
could in the foreseeable future result in a lacklefical staff prepared to do such routine

work. The computer, employed for such tasks, coalércome this difficulty?

4 Hendry, J “The Teashop Computer Manufacturer:dnisy Leo and the potential limits of high-tech
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Following further discussions within the Lyons bbar was agreed on f1November
1947 that a £3,000 donation would be made to thak@idge team, and the services of
an electrical engineer seconded from Lyons wouldriaele available to the group on
condition that, if the machine worked, Lyons woudd able to build a copy of the
machine for its own uses. This not only allowed R&d to complete his machine but
Lyons was able to gain access immediately to araethirust of computing development
in the late 1940s flowing out of the Moore Schowdl &Vilkes experience at the TRE (see
Chapter 1). By 8 May 1949 Simmons’' team was asking permission tgirbe
development of the Lyons machine the same day Widtes’ EDSAC ran its first
program. In the intervening period Simmons’ teard daveloped a keen sense of the
various operations that could be automated by gpaten and had begun to integrate the
basic technology into more complex systems thatldvanable a high degree of
automation in the office environment: a steppingnet to the ultimate goal of an

automatic office. The computer was called LEO (Ly&hectronic Office).

The development of this machine was unique forpieod with a University research
project funded by a private user, without direcvgmment assistance. This unique
situation was due in part to the unusual naturéghefmanagement structure at Lyons.
This has been described in detail by Frank Lanfransaction costs had always been a
significant issue for Lyons. A high volume of lowlue and diverse transactions across a
range of food products and services to both ratadl wholesale customers demanded that
the company strove towards greater efficiency thhoteducing transaction costs. This
had been the route of the systems research officke first place and meant that the
company was uniquely placed to understand the ah@rtgchnological landscape. Of
particular concern to us is the concept of selfisiehcy that this entailed. Taking his cue
from Oliver Williamson'’s transaction cost economitands considers this issue of self-
sufficiency i.e. the provision by the company its#l goods and services to have been
central to Lyons’ success in reducing these co&tzompany could either use the

‘market’ strategy to outsource core activitieshe towest bidder to reduce costs or they
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could use a ‘hierarchy’ strategy to integrate waity all products and services within a
single entity. Lyons had adopted the later strateggl had come to rely on its own
scientific management to provide new technology aedvices to reduce costs. As a
result of this, the company itself was able to tdgra market for computing that had not
been considered by those in the computer fieldt Bgserience and company strategy
suggested that the group most qualified to prowitese services would be Lyons

themselves.

As a result of this concern over self-sufficienby, 1951 Lyons had the first operating
stored-program computer in private hands in theldvddowever, while the task of
replicating the EDSAC had not been intrinsicallffidult, the integration of the machine
into the office automation systems proposed by $ivmons team, principally the
development of an automated payroll system, prowvesignificantly harder nettle to
grasp. As Standingford and Thompson first highkghin their report, the input/output
systems of the computer were insufficient for tagktof office automation. In January
1950 STC (Standard Telephone and Cables), a convpiimgxpertise in communication
systems was contracted to develop a workable 1&syto deal with the volume of data
that office automation demanded at a cost of £16:0They suggested that a magnetic
tape system would deal with problems faced by tigireers. This was a far sighted
move on the part of STC but the outsourcing ofises; anathema to the Lyons strategy,
proved costly.

The reality of the situation was that STC were ingnat the expense of Lyons, a series
of rather unsuccessful experiments into magnegie tystems. Actual development on a
fully functioning system was slow. In one memorable account, while testing the
equipment, the unreliability of the tape system wlaar to the Lyons staff. These issues
centred on the electronic gas trigger tubes thatemgp the trigger circuit for the system.

The tubes used were totally unreliable in practogaration. It was observed that an STC

engineer would remove the faulty tubes from thet @amd put them in his pocket
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replacing the failed tube with another, randomliested out of his pocket form the
previous failuré® Lyons became increasingly unconvinced of a sujtabliable 1/O

system coming from STC.

As a result of the problems with STC the operatdrthe machine was significantly
delayed and the machine was not completed untis@has Eve 1953. By that time the
experimental tape system had been replaced by a trawtitional paper tape 1/0O system
from a traditional punched card system from BTM it{Bh Tabulating Machine
Company). The first operation carried out was thgrpll system, which the computer
took over entirely by February 1954. The purchdsa ONIVAC by General Electric in
1954 is classed as the first nongovernmental usswmiputing technology’ However,
Lyons had been running test operations since 1881had fully integrated a computer
into a significant element of business operatio®963. The reasons for this discrepancy
are clear however if we again consider the natfirdaed development at Lyons. Lyons’
success in developing a commercial computer had bepractical decision to reduce
transaction costs. The company was unwilling tatlslip that they had developed such a
system for fear that another company would ‘cri@it investment in the project. As a
result their success was not made public until deiyr 1954 once it was fully
operational. Furthermore, it was not until 1954/egi the surge in interest in the machine
that it was recognised that there was a significaatket for the computer, although it
had been considered as a method for offsettingstment costs that the LEO machine
would be made available to customers. A numberetdvision ‘appearances’ by the
computer and a round of discussion with managenmeather firms fuelled interest in
the computef’ By November the decision was taken to set up Lemliters Ltd to
market the computer to the numerous parties thdt dxgressed an interest in the
machine. Immediately work began on a LEO Il to nteet demand. A second machine,
commissioned in the earliest days of the projeca &mckup machine to cope with the

expected unreliability of LEO (which turned outlie surplus to requirements given the
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reliability of the system), was now given the rofea test mule for upgrading the current
system to the LEO II.

In establishing the computer division, Thompsoitetsthe United States to check on the
work of their competitors. In a marked contrasthe first Lyons visit, he was impressed
by the scale of effort being put into the developtmef commercial computing,
particularly at IBM and cautioned Lyons that thetiBh lead in commercial computing
was facing a significant threat. He had some gsiticfor the US computers development
however, stating for example that IBM, despite hgvsome impressive computers
appeared to still have little concept of how tonsilate these devices into practical
commercial tools. In a particularly ironic examplEpompson state that IBM’'s Vice
President told him that they believed that paywadrk could not be done economically
on automatic computef8.As a result Thompson was confident that Lyons daise
their knowledge of integrating computers into céfgystems to remain competitive in the

growing computer market.

Lyons received the first order for the LEO off Bebruary 1956 from the cigarette
manufacturer WD & HO Wills Ltd. Issues with thigdi order marked out the major
problems that Lyons faced in this endeavour. Orgagna the main difficulty was the
reliance on the existing office machine manufastiror the peripheral equipment
necessary to operate the LEO II. As a result aopype was not ready until May 1957.
The delay in delivering the first machine was dugnty to the Samastronic printer from
Power-Samas to be included in the installation. pieter was chosen for its ability to
print alphanumeric characters (commonly printersewgurely numeric) and at a high
rate. However, despite its name it contained notelric components and suffered from
not only being extremely complex and rather expen$d manufacture, but also from
being rushed to market by the increasingly impelexd Power-Samas which was
desperate for an updated product portfolio. IndibedSamastronic range extended to a

completely new tabulating machine range, whiche lithe printer were extremely
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complex and expensive. The Samastronic tabulatdmpanipherals essentially mark the
swansong of early electro-mechanical computatiaiesiices and their lack of success
shows the shift in the market that had occurredesthe war. The drum storage, designed
by Andrew Booth and developed by the Ferranti/Mastér team for the Markl, was the
storage mechanism chosen for the LEO II, and replalce elderly paper tape system of
the LEO | with a now working magnetic tape systeaonf Decca. However, the drum
storage system also proved somewhat unreliable whemo the arduous task of office
work. The system was eventually delivered in spif§8 with a total of 11 sold by 1961
ranging in price for £100,000 to £200,080.

The long development time had allowed a number tbErocompetitors to enter the
computer market and by the time the LEO Il waswvéeéd it was clear that it would not
be a commercial success. However, in operatiomthehines ultimately proved to be a
great success. As a result, in late 1957 the decisas taken to develop a third LEO, the
LEO Ill, using the latest transistor technology eTtEO team drew on preliminary work
conducted under Wilkes at Cambridge and by 196 déwelopment of the LEO IIl was
complete and delivered in 1962. It was a parti¢yladvanced machine, using multi-
programming architecture similar to Ferranti depebents and based on a modular
structure that allowed it to be adapted to meet nsed. However, despite this success,
and sales of around 10 per annum, the computesidivivas making a significant loss
and the LEO run of development came to an end @8 1#hen English Electric bought a
share in Leo Computers, taking over completely @641 when it purchased Lyons’
share?® Lyons’ development became lost in a plethora ofgmes as English Electric
merged with a number of computer manufacturersutyitout the early 1960 including
Marconi and Elliot Automation which had developégit own second generation of

machines.
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The demise of Lyons computer division despite {hygagent lead it had in the mid-fifties
over other UK and international competitors in tifiice market can be explained by the
unique nature of its entry into the market and effects of its corporate strategy. As
stated previously, the Lyons management structuitd, its self-sufficient provision of
goods and services and emphasis on scientific neamagf, identified the importance of
computing technology to the reduction of transactomsts. This had benefited the
company in the sense that they had identified thatgotential for the use of computers
in a commercial setting prior to the fledgling cangr industry itself. However, the self-
sufficient nature of the company demanded that dipisortunity be exploited without
reference to an external provider. In essencecdingorate strategy of Lyons suggested
that rather than seeking partnership with a comialeoéfice machine manufacturer, the
most appropriate strategy would be to develop inskosolutions for their own needs.
The later decision to sell these computers to sewidark can be seen as a seen as
problematic. The systems approach to managementhtith been the philosophy at
Lyons and provided the catalyst to develop a comiaecomputer in the first place
carried over to the marketing of the LEO Il and LHO However, this self-sufficient
and technically successful structure did not ti@tesinto the most appropriate model for
providing computers for other customers. The compuhat was developed was
thoroughly imbued with Lyons’ own concept of officeystems and scientific
management. Essentially, the goal of Leo Compwas as much the improvement of
general office procedures through integration wittomputer rather than the business of
selling the machine itself. Despite this commeneatititude that won Leo Computers a
number of very loyal and satisfied customers thhaug their short existence, it was not
able to compete with the office machine providet®owdispensed with such elaborate
marketing. Essentially, the marketing element oé ttompany was not conjoined
successfully with the consultancy philosophy thatrSons’ team engendered. The idea
that Leo was selling an office (true to the namehef machine), rather than a machine,
meant that consultants were placed in the prosgectimpany for a lengthy period, often
at the Leo’s expense, and were often retained &ydbeiving company, draining Leo of

vital human resources. This won Leo a loyal follogyidemonstrated by the Post Office
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who, being so enamoured of the LEO Il and its bdjiges, bought a number from ICL

in 1969 some two years after the machine had baecetied!”

This provision of a ‘computerised office’ provedstly. In the face of competitors who,
as we shall see in Chapter 3, developed machim¢stiuared with the increasing body
of literature in management studies that cautiomedrs against such large scale
integrated systems and recommended smaller scstdlations, Lyons could no longer
survive. The complexity of integrating a completelgw office system into existing
structures and the level of investment that thisiéed was only appropriate for a small
section of the computer market. The literature Bnagement studies, as we shall see in
chapter three, moved towards recommending far ilgegrated systems, promoting a
gradualist and cautious approach to computing. Aesalt of this, the British lead in
commercial computing that Lyons represented is $loimg of an aside in the history of
computing. The strategy employed by Lyons was isistent with the emergent needs of

the bulk of commercial users and consigned the symmputer division to failure.

BTM & Power-Samas

The traditional punched card companies in Britairavslow to understand computer
development and when they did notice, set abou¢ldping machines in a way that is
significant for the lack of a consistent strategy development. In contrast to the leading
role taken by Lyons, they acted in response to gbsnn the market rather than
recognising the potential of computing as Lyons Hade. For both of the principal UK
producers of office machinery, Power-Samas and B, subtle shift in the US
towards computing technology precipitated by thecpase of the UNIVAC development
team by Remington Rand, was lost in the outbreakassive structural changes in their
businesses. Furthermore, the lead taken by LEOnaiapublicised to any great extent, it
being initially an internal project at Lyons untll954 by which time the US had
committed resources to this sector of the markdtes€ events appeared to have
conspired to precipitate a lack of robust strataggthe tabulating companies throughout

the forties and early fifties to the developmentomputing technology in a commercial
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context. This lack of a consistent strategy willrbeurned to in Chapter 5, with regard to
commercial computer development in the early 1966w,ever, our concern here will be
the development, or lack thereof, of a consistenbvative strategy for the development
of computing with the punched card industry in ¢lagly-fifties. This lack of strategy was
in sharp contrast to both Lyons, which developeduraque, though ultimately
unsuccessful approach through interaction over mbeu of years with a University
partner, and the Ferranti/Manchester network tleatlbped through the 1950s which
had a consistent innovative network throughoufitties.

BTM and Powers-Samas both developed out of theeffiachine business that grew out
of the development of the Hollerith machine andsiecessors. Both firms were born
from American parent companies and essentiallytioned as importers of American
office machinery either in terms of the machinesnteelves as in the case of BTM, or
intellectual property in the case of Powers for mwé the pre-World War Il period.
BTM had developed from the Tabulating Machine Comyp& the US which later
became International Business Machines (IBM). BTEravholders of patents and sales
rights to IBM equipment in British territories, inding the Empire from 1908. Powers-
Samas had initially developed as the Accounting &aldulating Machine Company of
Great Britain (or Acc and Tab), a British agent fbe American Powers Accounting
Machines. Powers was eventually acquired in theesipn of Remington Rand, which
became a major force in the office machine industrthe twenties®® Despite Power-
Samas continuing to have ties with its US parewiai$ distinctly more independent from
it than BTM. It retained much of its own productiand was not a licensee of market
rights, but rather owned the Imperial market, hg\bought the rights in 1919.

These deals had caused a great deal of tensioredetine UK and US companies
throughout the twenties as the US companies werkidad from a number of territories
in which they felt their UK counterparts were urunforming. Matters came to a head
in 1949. Immediately following the war IBM contindi¢o question the efficacy of BTM
operation of its markets. This culminated in a dethan 1949 for massive royalty
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payments to IBM for royalties not paid through ‘wgdul’ deduction of income tax prior
to paying royalties on profits and for unpaid raigs on goods received by BTM from
IBM.?" In both cases IBM was on shaky legal ground an¥Bifas never compelled to
pay them. BTM management went to New York in Sepemi949 to modify the deal
and set the terms straight. However it quickly peeapparent that IBM had decided to
sever contact with its British partner. They werepgared to offer reasonable terms to
BTM however. They were free to rent or sell itsguots without payment of royalties
and could continue to use all patents filed uph termination of the agreement. IBM
also agreed to honour all existing orders for maehiand technology transfer that were
placed prior to the disengagement. The situatidwdxen BTM and IBM had been further
exacerbated by the Sherman Antitrust Act which nthéeexistence of market territory
agreements a rather thorny issue for US CompaAges. result of this deal, IBM gained
access to a considerably larger sales territory thay had previously. In return for the
loss of market rights, BTM received access to IBlgédents, allowing them to continue
to market tabulating equipment; however this wathatcost of around £300,000 a year
in royalties. Furthermore, access to all futureeptst was blocked, barring BTM’s access
to the research resources that the larger compauyg offer in providing the financial

and technical resources necessary to develop etécwoffice machine&®

Powers followed BTM in breaking with its US partnerhich was perhaps more of a
calculated manoeuvre on the part of the UK manufactas they had more to gain from
its termination being more or less autonomous fiRemington Rand. Indeed it is the
divorce of BTM and IBM that precipitated the sameve by Powers-Samas. It was clear
to Powers that the agreement for technology transfarket territories and operating as
agents for one another’'s goods was not of particignificance as it had always been
the policy of both Remington and Powers to selirtbern goods where possible to retain
greater profit. Similarly, Remington Rand was in429unwilling to release any

information on their electronic research and wamderessed by the new anti-trust

legislation to move away from agreements that kipd non-competitive practices. It
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was deemed that if their principal rival, BTM, ranfier had an agreement with IBM for
access to R&D then it would be if little benefit Rowers to continue with their US
partner’® Therefore three days after IBM and BTM divorcedwers and Remington
Rand parted company.

Following the termination of the agreement, IBM teaklittle time in developing a new
corporate strategy. On 950ctober 1949 IBM transformed itself into the IBMovid
Trade Corporation and began development of comgué&nhnology in the wake of the
Remington Rand purchase of Eckert & Mauchly. Thistcasted sharply with the lack of
interest shown in computers by IBM immediately aftee war. IBM had a number of
early experiments in electro-mechanical deviceshsag the Harvard Mark 1 and its
successor the SSEC (Selective Sequence Electraiaul@tor) built for the Aberdeen
and Dahlgreen ballistics laboratorf@&sThese were not computers in the sense of
stored-program computer. Nevertheless, the expmribad allowed IBM to develop an
expertise in electronic technology, mostly for goweent use, centred on their
Poughkeepsie laboratory. In 1948 IBM managementlgtigvneed to exploit computers
commercially and with the reduction in demand frgavernment and the growth in the
tabulating market, the laboratory turned its attento developing electronic circuits for
use in the traditional punched card sedtoGordon Roberts, head of IBM's Future
Demands department felt that products such as B 604, which were traditional

punched card equipment with electronic componeet®\the area in which to invet.

However, under the auspices of Ralph L Palmer drafriis Watson Jr. the facility grew
remarkably following an aggressive recruitment driby IBM. This was further

accelerated at the outbreak of the Korean War wWhatson Sr. pledged his company’s
resources to the war effort. The laboratory hadtinard to work on the concept of a
stored-program computer, obtaining access to thechtster patents for CRT storage,

and developing a prototype machine called the THEpé Processing Machine) from
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March 1950 as a direct result of the threat posethé UNIVAC in IBM’s EAM market
(Electronic Accounting Machiness.

The result of this work, and the Watson Jr. comercthat the government would need a
large scale computer for defence applications, was700 series, given the working title
‘defence calculator’. In anticipation of the demar2® 701 defence calculators were
commissioned with 19 in total being built. The cartgy was first installed by March
195334 The promise of a market for machines by the USeguwent compelled IBM to
accelerate their development program. The spedd wihich IBM was able to develop
the 701 computer, two years from “pen to papemstailation” was achievable only in
light of the work done prior to this in establishithe Poughkeepsie laboratory and a well
developed network of innovation.

While there was a strong emphasis on the estabdishof a development strategy for
computing at IBM in the US, consisting of aggressocapture of government funding
(see chapter 4), there was in contrast a distamit bf strategy at BTM and Powers. It
was this lack of strategy that was to be signifidarthe failure to establish a consistent
and fruitful innovative network throughout the . However, while a serious issue in
the long term, it was less significant in the shiertn. The pent up demand for tabulating
machinery following the war was sufficient to offsany significant problems of
technical or competitive nature precipitated by tineak with IBM. Indeed, the period
from 1949 up to the merger of BTM and Powers tanfdCT in 1958 was one of
unprecedented growth in the tabulating industrye @ksets of BTM more than trebled
over the 19508> As a result, BTM was slow in developing any cotesis computer
strategy although they were in the process of dgwed for the first time their own fully
fledged R&D division. Similarly, Powers was acting its new role as a division of

Vickers, which had bought shares in the companyl®45 and took over when

%3 Bashe, CJ Johnson, LR Palmer, JH & Pugh, BM’s Early Computer§Cambridge MA: MIT Press;
1986) p 115

3 IBM Archives: IBM 701 Introduction;_http://www-0hm.com/ibm/history/exhibits/701/701_intro2.html
(Modified: 01/02/2003; Accessed: 22/02/2006 )

% campbell-Kelly, MICL: A Business and Technical Histqi@larendon Press: Oxford; 1989) p 150
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Remington divested its interest, and was relyinghenresources of the parent company

to grow organically in its own market.

Therefore the story of computer development by Bail Powers-Samas prior to the
formation of ICT is one marked by its complexitydaits multifarious beginnings.
Despite the move towards computing technology irthbof the original parent
companies, BTM and Powers-Samas were slow to rés®gmy need to move into
electronic or computing technology. As we saw irafler 1, Lord Halsbury, Chairman
of the NRDC, had been prompted by the interestBd lin the Manchester/Ferranti
patents to encourage further use of the Manchpsatents by UK companies. In 1949 he
began discussions between BTM, Powers-Samas, EearahNRDC to discuss possible
developments and spin-offs from the technology.ikénthe situation in the US where
computing technology was being developed by offigehine manufacturers, the British
technological expertise from the Manchester/Ferraark was met with indifference
from the British office machine industry. To encage development the NRDC was
willing to make available to these companies thehitelogy developed at Manchester
and to that end Halsbury resorted to gentle peisnalle couched his argument in terms
of an American threat, pointing to the work on 88EC by IBM and the potential threat
this could be to the office machine manufactureoee busines¥ As we shall see, this
was the first in a long line of government develepinpolicies for the computer industry
couched in terms of the threat from American coitipat It seems that while Powers-
Samas was rather unwilling to pursue this developn®TM was more susceptible to
the threat from their former partner and was moiléng to discuss the possibility of
collaboration. Discussions between Ferranti and Bddvitinued throughout the 1950s,
and by May of that year a joint manufacturing pebjef Ferranti computers with BTM
peripheral equipment for the commercial market wasal possibility. This would have
given BTM access to an extant, government-fundedaieh project bringing them on a
level with IBM and UNIVAC in the US. However, theskscussions soon faltered.
Patents once again were the root cause of the gmoblhe control of patents at
Manchester and Ferranti through the NRDC and tivergonent meant that there were a

% Hendry, dnnovating for Failure(Cambridge, MA; MIT Press, 1989) p62
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large number of parties that had a say in the obofrthe technology. It seems that this
arrangement was not appealing to BTM in pursuing @ilaboration with Ferranti. For
example, IBM was a licensee of patents from the KRB its computer programme. If
BTM were to ‘get into bed’ with the NRDC, patentsrided from this work would also
go to the NRDC. The possibility was that IBM wotieen gain access to this wotkThe
recent history of dispute over royalties for tedogy transfer between BTM and IBM

meant that this was likely to be of particular cemcto the newly independent company.

Pressure was maintained by the NRDC but to no .a¥hié NRDC began to focus
attention on Elliott’'s and then later Ferranti tevdlop a commercial machine (see
Chapter 5) dispensing with the BTM discussions.rdfgr also left the BTM fold to
discuss the possibility of collaboration with Posjewhich as we shall see in Chapter 5
was a failure. Ferranti felt that they did not hake sales force necessary to exploit the
commercial market and a link with an office machimanufacturer was needed.
However, the collaboration managed sales of only t@mputers and hampered the
commercial exploitation of the Ferranti’'s NRDC badkpackage computer project which
as we shall was aimed partially at a commerciaketavhich Powers sought to accés.
The failure of this collaboration was significamr fPowers as it essentially marked the
end of their attempts to develop an in house deweémt programme for computer
technology. Ultimately the company fell by the wags in terms of computing
development and eventually merged with BTM to fo@i.

Despite the failure to develop a computer stratigy had government backing, BTM
had at least become convinced that some move ortgpueting was required. This was
mostly a realisation arrived at after the succekghe IBM CPC (Card Program
Calculator) in the US which had sold to the tuneés0finstallations, providing the first
move into programmable computing devi¢gésThe story of BTM's computer

development is characterised by a failure to devedo consistent strategy to the

3" Hendry, dnnovating for Failure(Cambridge, MA; MIT Press, 1989) p66

38 NAHC/FER/C30 Swann, BB he Ferranti ComputeDepartment (Unpublished typescript history, ca.
1975) p21

%9 Bird, R “BTM'’s First Steps Into Computing” i@omputer Resurrectioiissue 22, Summer 1999
http://www.cs.man.ac.uk/CCS/res/res22.htm#cessed: 02/02/06
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development of computers, relying on the ad hoeligment of a range of different
machines with no development of an innovative nektwdhis was due principally to the
patent issue, and the emerging collaboration betvwmvers and Ferranti. Rather than
use the Ferranti/Manchester innovative networkughogovernment backing to jump-
start their development, BTM required the wheeb¢oreinvented again and turned in a

similar fashion to Lyons to a self-sufficient apach.

BTM approached Dr Andrew D Booth at Birkbeck Co#edyniversity of London. In a
similar developmental process to Lyons, BTM boughd an innovative network from
the scientific community. However, in this caseerth would not be the issue of
government control of patents that collaboratiomhwWanchester and Ferranti would
bring. Booth had become interested in the use lolitzdion devices for crystallography
applications. His provenance was excellent, haviogked with Neumann on his IAS
machine at Princeton from March to September 1®1a aesult of discussions on the
possible use of computers with Douglas Hartree, wieat on to lead Wilkes’ team.
However, his work in London was severely limited foyancial constraints and as a
result his device was not on the same scale asMaechester and Cambridge
developments. It was in fact by far the smallesthef British experimental machines of

the early fifties.

He used the comparatively cheap and increasinglgrigi thermionic valve system for
memory for his APE(X)C (All-purpose Electronic (XJomputers), the parenthesis
denoting the principal sponsor for that machiner &wample the first APE was the
APE(R)C, developed for the British Rayon Researdso&iation. It was essentially a
small prototype machine consisting of 500 tubeswaasl complete in June 19521t was
used to solve a number of mathematical problemsudinty the determination of
crystalline structure. The key advantage of Boothachines however was the use of a
small magnetic drum memory. It is in drum memorgttBooth can rightfully claim to

have been a pioneer. It had been Booth who hacgassthe concept and basic design

0 Booth, AD “Technical Developments: The DevelopmeidPE(X)C” in Mathematical Tables and
Other Aids to Computatiovol 8, No 46, April 1954 pp 101-102
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of drum storage to Manchester University in 1947ntdude in the design of the Baby,
and subsequently the Mark 1, although it had bessstantially reengineered by that

point.

BTM approached him in a similar fashion suggestima they sponsor him to build a
machine along similar lines i.e. small and cheappffice applications. The small nature
of the machine appealed to BTM. It would be an utadtéeng that would be within the
resources of the company, allowing them to devedofself-sufficient’ strategy to
innovation, free from government control, along ilamlines to Lyons. It would also
have the advantage of being a smaller, ‘semi-séi@ntcomputer which BTM
increasingly felt would fit better into the traditial punched card mark€tThis was in
direct opposition to their old parent company IBMBategy of capturing government
funding and developing large-scale computer to ntowards the forefront of computer
technology. The APE(H)C, with the H standing forlldoth, became the HEC (Hollerith
Electronic Computer) exhibited by BTM in 1953 a¢ Blympia, although it was termed
the HEC 2 by that tim& This machine was never marketed but provided #sishfor
the HEC 2M and the HEC 4 (or BTM 1200 and 1201 eespely) available from 1956.
The 1200 sold in small numbers: around eight wetd m all, but the 1201 became a
very successful machine, selling approximately 38chines’® Many of the physical
components outside the logic centre were cribbenh fthe traditional punched card 542
and 550 calculators and showed the advantage fhist Bad over Lyons in having a
strong tradition of office machine equipment whaguld be built upon and modified to

suit new technology.

The success of the BTM machine was in its posiéisra small and lower cost machine,
not requiring the leaps of faith that larger instins needed. This fitted well with the
emerging consensus from management research orutemnpstallations (see chapter 3).

It was essentially a half-way house between a coen@und a tabulator retaining many of

1 Campbell-Kelly, MICL: A Business and Technical Histoi@larendon Press: Oxford; 1989) p168
“2 Booth, AD “Technical Developments: The DevelopmeidPE(X)C” in Mathematical Tables and
Other Aids to Computatioivol. 8, No. 46, April 1954 pp 103

3 Computer Conservation Society CCS-T1®dr Computer Heritage: CCS Pilot Study
http://www.ourcomputerheritage.org/wf¥pdated: 4 Jan 2006; Accessed™Nov 2006)
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the features of a punched card installation. Ipaiiroutput system was essentially that of
BTM’'s 900 series, a Type 589/0 tabulator. As a Itesiconformed to the traditional

methods of input in large banks where punched gamalgded the input to the computer
which was coupled to printer for output and a T§82/4 Gang Punch for card output.
This was a wholly familiar mechanism to potentiastomers. In essence, BTM strategy
had been to evolve a system using computing teoggothat as closely as possible
matched the procedures already established forhegncard operation. This was of
course in direct contrast to Lyons systems appréacdomputing where the application

of computer technology would demand a completegaaasation of company structure.

As we shall see in the next chapter, the choicevluth strategy to take remained a

significant dilemma for the user throughout th&édg and sixties.

Despite the apparent ease of fit between BTM coerpudnd punched card installations,
the limitations of the drum store and the continugthnce on ‘paper storage’ meant that
complex arrangements had to be devised to maintt@ncohesion of the system. For
example, no sequence number was printed on thehpdncards so they had to be
maintained in the same order for the duration efghocessing otherwise the whole job
needed to be restarted. In one brokerage applicaifothe machine, Ernest Morris
described the big operational worry being if soneedropped a tray of some 2000 cards
which would then need to be manually re-sequenceth weference to paper
documentst As a result, while a success in the short term @nodiding a degree of
competence in computer development, the HEC sefismchines was essentially a low-
cost stop-gap measure which improved upon exiginggnisational arrangements from
tabulating installations without moving the tectomy forward to more integrated use of
computers. Furthermore, none of these machinedakaa the crucial step of improving

upon the thermionic valve system of memory and libgweg a random-access machine.

By the mid-fifties then BTM had developed a selffisient computer development

strategy, in a similar fashion to Lyons but aimedaifferent market. This had been

*4 Morris, E “Early Insurance Broking Applicationsi Computer Resurrectigrissue 34, Spring 2005,
http://www.cs.man.ac.uk/CCS/res/res34.htrtédessed: 24/03/06
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successful in the short term. The BTM offerings evdesigned to mimic as closely as
possible the traditional punched card operationgheir customers and for that reason
they were successful. However, the extent to wthehwas a technically sound strategy
in the later 1950s is questionable. As we shall ise€€hapter 5, the 1200 series
replacement, the 1300 series required BTM to mawayafrom their self-sufficient

strategy and move towards collaboration of the #w@t was originally proposed in the
early fifties with Ferranti: a linkage to a largdectronics manufacturer with a capability
in computing. In this case it was with GEC who wekeveloping automation and

communication systems using transistor technol@&fWM’s self-sufficient strategy and

lack of a consistent innovative network had preetidhem from developing such
technologies. For example, as we shall see in @h&BTM self-sufficient development

strategy ended with the 1400 series, which was letesat the development stage and
later scrapped with no orders. The difficulty ardsem their lack of a consistent

development strategy which allowed for the cosbimed in developing computers. The
1200 series had been the product of acquired &sefmom an external research
department coupled with BTM’s expertise in early Bystems. As technology evolved,
BTM had been unable to develop a strategy for clemation of development costs.
Unlike the Ferranti and IBM model of developmehgre was no government support of
these efforts in the commercial sector of the ma®&M remained separated from the
thrust of government investment until collaboratwith Ferranti emerged again as a

possibility in the early 1960s. By this time, sigzant ground had been lost to the US.

Conclusion

Essentially the key to the success of US compani#ss period, and in particular IBM,

was the development strategy employed and it waailure in the UK to establish such
a development strategy that hindered commercidbéagion of computer technology. In

the US the strategy took the form of project-baselliaboration with government on

large-scale scientific projects which had the cédpao be translated into commercial
products. In the UK, the situation was distinatljyferent. Government and military

applications of computing were cleaved from commaéroanufactures. The government

scientific and military provider, Ferranti, did nioitially compete in the office machine
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industry, except through limited collaborative effowith Powers. It was not until the
second half of the 1950s that Ferranti had develdpeir own strategy to move into
commercial markets through a dualistic scientifberenercial approach to computing
(see chapter 4). As a result the business segliedron self-sufficiency and the funding
of R&D from the existing tabulator market, which svdeclining rapidly from 1959
onwards leaving little core business on which todfany future development, while at
the same time they were constantly losing markatesim the wake of IBM’s investment.
The principal cause of this cleavage was the uniogteire of the British computing
culture. The strong University bias discussed iraiér 1 focused development within
government and the mechanisms for distributing thetelopment were ineffective.
Collaboration with the NRDC, as we have seen, mptqu®blematic for the commercial
sector. As a result, the interaction between gawent and the business machine industry
that occurred in the US did not take place in tikeduntil the 1960s. It is to this story that

we will turn in later chapters.

In the case of Lyons, a similar self-sufficientasdgy had allowed them to develop a
unique approach to computing which was technicaligcessful but required rather too
great an investment on the part of Lyons in theytf customers’ systems. As we shall
see in Chapter 3, this approach to computing fetlad favour through the fifties and

sixties and with it the demise of Lyons computerigion. The pioneering approach of
Lyons was perhaps too advanced for the bulk afuttomers who preferred the simpler

approach adopted by BTM.

In the UK the ability to compete in terms of thalscof investment in R&D was not the
major issue. As we shall see Ferranti’'s developnretihhe government sector produced
amongst the most advanced computers in the wotldeatime. Lyons was clearly more
developed in their conceptualisation of the dimttof computerisation in relation to
scientific management than many of their US couyates, coming as they were from
such a long tradition of office automation, yet w@mable to reap the benefits, being
cleaved as they were from the R&D development Wa$ undertaken for large scale

government projects. This was principally the resal the case of Lyons of the strong
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self-sufficient strategy which existed in the fiand the marketing of a machine that was
closely married to their ideal of an automated,hhigntegrated, electronic office. In
many respects this was an inappropriate strategth@®bulk of commercial computing
users. The failure of Lyons to develop an appre@ri@mputing strategy that appealed to

a wider market led to their demise.

In the case of BTM, the lack of a consistent dewedent strategy for computing
hampered their attempts to enter the computing etarlhe complex patent
arrangements that the NRDC brought to the industsylted in difficulty in accessing
the principal locus of government investment in patmg technology. This drove BTM
to a self-sufficient option, the result of whichsvéie ad hoc computing development that
characterised their contribution to the computinduistry in the 1950s and the lack of a

successful commercial computing manufacturer inltken this period.
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Chapter 3
The Users’ Prison, the Users’ Playpen: British Compter development and

Utilisation in the Commercial Context

Introduction

In considering the development of a British cultafeomputing a significant element in
the story must be the role of the user, as bottnawmer and a supplier of technical input
into that development. While the technology of cothpy was advancing at a
breathtaking pace throughout the fifties and ssxtiether technologies were racing to
catch up. There was a demand for a social respaitisi business, government and the
world at large in order to set boundaries of aciiothis new age of high technology.
The human act of creating new technology brouglouailbhuman consequences, which
troubled the fledgling computerised work place. &rigational technologies had to keep
pace with the fast moving physical technology ahpating in order to integrate fully the
work place into the emergent paradigm of compudrisusiness. On the other hand, the
technology companies had to meet the needs of usestay in business. British
management began facing these problems in the 1&&@<early 1960s, grasping the
nettle of computerisation with the incumbent praoblef integrating the technology into
management and office life. It is this story to @fhive now turn. To what extent was the
development of the British computer industry maadifiby the ‘User’ and how can we

conceive of that role?

As we have seen, there were significant issueshé development of appropriate
development strategies within commercial computiAg.Lyons the development of
computing technology was intimately bound to lasgale integration which impacted
upon the success of the business. At BTM, the sscalle computing they developed in
the fifties proved successful but this was not ledckip by a consistent development
strategy to establish an innovative network forufat development. As we shall at

Ferranti, commercial computing became ever moneifsignt to their operation, yet this

! Winner, LThe Whale and the Reactor: The Search for limithénage of high technolog€hicago;
University of Chicago Press; 1986) p7-8
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was also hampered by a poor understanding of theenaf the market. In each case, a
lack of understanding of the needs of the userawvdise heart of the problem. Therefore,
utilisation and the user can be seen as highlyifgignt in the establishment of computer
technology in this period and they are central lite tlevelopment of the computer
industry in the UK. The success or failure of a pamy in meeting the needs of users

was central to their performance.

In this chapter, our focus will be to understanged@oment of theories of utilisation in
computing and how these theories influenced compdeéeelopment in the UK. It is
useful to understand this as an issue that isgbam ongoing process of the modification
of organisational technologies in line with changesphysical technology, and vice
versa. However, how these discussions impact upshistorical processes of innovation
in which, through feedback mechanisms, the teclyyotd computing itself was changed
to suit the needs of the user is less well undedstalon Agar in studying the role of the
Civil Service’s Organisation and Method movementtia late fifties and early sixties
grapples with this issue, conceiving of this movetres a response to challenges of a
new world of high technology and detailing the imipthat they had on moulding the
computer as a tool for civil serviéeEqually, John Hendry has discussed the role af use
focused innovation, or the lack thereof within tR&DC and the British commercial
computing industry. What emerges in this account is a stereotypicalvvbf the
conservative manager unable to establish the fe&dieechanisms with the computer

industry required to develop commercial office comeps.

However, the issue would seem broader than this.riBt must be cast further to capture
the effects of the user in the development of tetdgy. In the case of the Organisation
and Method movement, the user in private businesst rhe understood in order to
conceive of how the user shaped technology in pasod. Furthermore, it seems
important to move beyond the simple conceptuabsatof the conservative and

recalcitrant manager as a barrier to innovation eatder to explore the basis of this

2 Agar, JThe Government MachinéCambridge, MA: MIT Press; 2003) pp 293- 342
% Hendry, Jnnovating for Failure(Cambridge, MA: MIT Press; 1989) p 141-150
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stereotype and this limited view of the role of tlser in shaping technology in order that
the motivations and needs of users in this perreduaderstood and by that token their
influence upon the computer industry in the UK. rEfiere it is important to paint with a
broader brush and view the changing role of the geeerally in the context of computer
development.

Joanne Yates in studying the computerisation of manréicular industry, life assurance,
has made use of this user-driven understandingrafviation? Through understanding
the role of the user, she has moved towards a maowaced conception of how, in that
industry at least, the user has controlled thectioe of innovation within the computer
industry. In her example she makes specific referdn ‘structuration’ in the style of
Giddens and the importance of continuity within the conipgtindustry. Specifically,
she points to the existence of imbedded institatigtructures around tabulating machine
technology and the close-knit relationship betwélea vendors of these tabulating
machines and their users in the first-half of therttieth century. Essentially these pre-
existing organisational and institutional structurdetermined the development of
commercial computing throughout this period. As patmg technology developed in
the post-war period, life assurance associatiomks aiganisations began to control the
interaction between computing vendors and usenss ihfluencing technology and
pushing it towards a retention of existing orgamssaand method technology that had
developed around tabulating machines. Joanne Yat®sdes, therefore, a model for
interaction between the user and producer, and¢dhglex and nuanced ways in which
that interaction is mediated. In this chapter wé# attempt to move towards a similar
understanding of the role of the user in deterngiive course of computing development
in the late-fifties and early-sixties and so comen understanding of the changing role

of the user in the context of computer development.

Contrasting Recent Theories of Utilisation

* Yates, Btructuring the Information Age: Life Assurance arethnology in the Twentieth Century
(Baltimore: Johns Hopkins University Press; 2006)

® Giddens. AThe Constitution of Society : Outline of the Theufr$tructuration(Cambridge : Polity Press,
1984)
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One particularly useful resource in moving awayrfrine simple conceptualisation of the
conservative and recalcitrant Manager is the rasfgarticles in Management journals,
Administration journals and Computer journals oé tperiod that grappled with the
problem of integration. These articles built a pietof the issues faced by management
in establishing new organisational technologies rasponse to computerisation.
Management, in line with these discussions, becagants in the innovative process,
with their action having repercussions for the catap manufacturers themselves. These
historical studies will form the bulk of this chapt However, the ‘state-of-the-art’ of
user-focused studies of computerisation can provaleuseful framework for
understanding these articles. Perhaps the mosinstauimmery of these contemporary
studies is provided by Kevin Kelly, Sven BirkertsdaLangdon Winner’s contribution to
Computerisation and Controver8y.In keeping with the dialectical nature of thdetit
Kelly and Birkerts provide the classic thesis amttithesis to the image of the
computerised society and Winner provides a dedrsgrihesis of the user’s place in this
world of high technology. The image of the Hive sgnificant. It is in one’s
interpretation of what the ‘Hive’ is that defineseds image of computerisation. To
explain, in Kelly’s interpretation ‘The Electronitlive’ is a description of what,
rhetorically, the Internet has become, that is agamism in its own right, with no
definable boundaries and unfathomable in its vastn€o this end then, as in a bee hive,
we are unaware of our networked colony but withis hetwork our collective hive mind
transcends our somnambulant personal mind. Rathem steer a course to hoary
Orwellian stereotypes of “Big Brother brains”, Kelees the “Hive mind” as a force of

liberation:

No one has been more wrong about computerizatiam @eorge Orwell
in 1984. So far, nearly everything about the acpgasibility —space that
computers have created indicates they are notebgehing of authority
but its end. In the process of connecting everghia everything,

computers elevate the power of the small playeeyThake room for the

®Kelly, K — “The Electronic Hive: Embrace It” pp 75-78, BirkerS— “The Electronic Hive: Refuse It” pp
79-82, Winner, L — “Electronic Office: Playpen aiig®n” pp 83-84 in Kling, R (edfomputerisation and
Controversy: Value Conflicts and Social Choice¥ ¢2) (San Diego: Academic Press; 1996)
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different, and they reward small innovations...Indte& sucking the soul
from human bodies, turning computer users into ramyaof dull clones,
networked computers — by reflecting the networkesture of our own
brains — encourage the humanism of their users...[Wdeome more

human, not less so, when we use them.

This rhetorical leap into technological utopianissna rather common occurrence in
discussions of the effect of computers on socidtwever, it is in its enthusiasm for the
dream of utopia that the opposition to this compsiel society emerges. On the other
hand, Birkerts’ image of the Hive is once againgtdwp in networked society and the
Internet; however in this case it is part of a “edimg” of the world that has deep
historical roots in step by step innovation int@ thlectronic global culture of today.
Putting aside the rather brash technological detesm, beginning with the telegraph,
the world has incrementally adopted technologidah wiassive ramifications for society.
The strangeness of the world that they create isliarated by their usefulness. The
effect of this is that the world is changed uttdslytechnology but the effect is not felt
through habituation with technology. These ‘usetathnologies are ultimately seen as
natural and extensions of the self. Birkerts pregaos kind of fetishism of technology in
which society, an organism itself designed to acoodate these new situations,
embraces computer technology for its usefulnestouwit stopping to understand the
irrevocable change that the technology brings tcietp itself. The need to be
interconnected in a vast abstract, labour-saviivg, imind will ultimately lead to a loss of
the solitary self, of the individual and of the wral rhythm of society. Ultimately, the
Hive then in Birkerts’ vision is not a utopian cawted dream, but rather the loss of the
individual through habituation with technology whjat each step of acceptance, brings
man to a further and further abstraction from thtural self:

In our technological obsession we may be forgettithgt circuited

interconnectedness and individualism are, at agwrevel, inimical notions,

" Kelly, K “The Electronic Hive: Embrace lit Kling, R (ed)Computerisation and Controversy: Value
Conflicts and Social Choices"{zed) (San Diego: Academic Press; 1996)

84



warring terms. Being “on line” and having the suibipe experience of depth,
of existential coherence, are mutually exclusiveiagions. Electricity and
inwardness are fundamentally discordant. Elecyricst, implicitly, of the
moment -now. Depth, meaning, and the narrative structure bfestivity —

these ar@mot now?

While this may seem like just so much proselytizatgput technological determinism,
they are ultimately central, in terms of their @serhetorical positions, to our discussion.
The synthesis of these view points is a usefulyaical tool for it is within these ‘visions’
that the rhetoric of the user in the 1950s andyeB®60s emerged and configured the
response of private business to computerisation.ti& same token these visions
therefore influenced the development of computingthis period. Langdon Winner
considers whether the application of computer teldgy to modern business makes the
office “a prison or a playper?. The title, | feel is rather misleading in so muah it
suggests a degree of mutual exclusivity; it isegith prison or a playpen. It seems more
useful to conceive of this as part of a continuumtexhnological experience. The
guestion is not whether a prison of playpen rhetddminates the private business user,
but rather, how each discourse affects the viewslifdérent user groups within the
organisation and, significantly for this thesiswhthis ultimately shapes the technology
itself. Disembodied interconnectedness and the mivel as an experiential phenomenon
of computer systems have a degree of attractiopaiicular spheres of activity. In
certain business applications, at management fevetxample, the “anarchic activity”
and democratic nature of such a system can sediiiingland promote a sense of
mastery, allowing creativity in a sea of imaginestfpct information. This then is the
playpen of the electronic office. The prison isa@let by the playpen. The rather vague
‘ordinary’ worker, upon entering the electronicio#f is confronted with the machinations
of top-down managerial control taking the authoofythe industrialised work place to

new unimagined levels.

8 Birkerts, S “The Electronic Hive: Refuse It” inikg, R (ed)Computerisation and Controversy: Value
Conflicts and Social Choices"(2ed) (San Diego: Academic Press; 1996) p 80

° Winner, L “Electronic Office: Playpen or Prisoim’Kling, R (ed)Computerisation and Controversy:
Value Conflicts and Social Choices{2d) (San Diego: Academic Press; 1996) p. 83
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No longer are the Taylorite time-and-motion meas@ats limited by an
awkward stopwatch carried from place to place byaadering manager. No
workers’ motions can be ubiquitously monitored imitsl calculable to the
nearest microsecond... For those who manage thensysié computerized
work, the structures and process offer a wondegrfeffective means of
control. Here is an electronic equivalent of Jer&eyptham’s Panopticon, the
ingenious circular design that allowed the guarsliaha prison, hospital, or

school to observe every inmate under total pansgtiatiny.*°

While it may seem rather anachronistic to applyg tbontemporary vision of a post-
modern computerised society to management studidseo0l950s it is vital to outline
these concepts of prison and playpen as signifitaators in determining the nature of
user driven innovation in this period. This congaptfrom contemporary theory
accurately distinguishes the major currents thaeldged in relation to computerisation
in the fifties and sixties. Networked computers avstill a thing of the future in the
1950s, yet as we shall see the rhetoric of th@préd the playpen suffuse the studies of
the time. For example, a consistent conceptionhef glaypen of perfect democratic
information for management which in turn entailgrson for the ‘ordinary’ worker is a
central theme that drives the actions of usershis period. Beyond this, it is these
discourses that themselves affect the developmerheo computer as a constructed
technology. Indeed, the development of new appmemdb computer systems in this
period can be seen as a response not only to qugsif authoritarian work places, but
also to the imperfectness of early computer systenmoviding the utopian vision of

management of perfect information.

It is to these issues that we now turn, and to idenation of the role that distinct
discourses of utilisation had in modifying the gambmputer industry and to what extent

these theories of utilisation should be distancexnfthe classic stereotypes of the

9 Winner, L “Electronic Office: Playpen or Prisoifing, R (ed)Computerisation and Controversy:
Value Conflicts and Social Choice€{2d) (San Diego: Academic Press; 1996) p 83
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ignorant management and the frustrated scientlss plays a fundamental role in the
thesis overall as it is in within the shifting aitles of utilisation that the technopolitical
regime which dominated the British computer industegan to change and the nature of

government-industry interaction was ultimately niiedi.

The Discourses of Utilisation

Early studies in the developing computer indusysidered the issue of the user and
utilisation, but rather superficially at first. Theser and the methods of utilisation were
considered possible factors in determining thectiiva of computer technology by the
OECD in a 1967 study into the technological gapnveen the US and the UK. The
OECD identified utilisation as an issue, but mattkelattempt to understand it or to offer
solutions'* The aim of this work was to assess the problemisdeahe British computer
industry of the period and in doing so the studggasted a triumvirate of factors that
were possible criteria with which one could judge industry. These were invention,
development (marketing) and utilisation. Inventisas less of a concern for the OECD
in that fundamental contributions to the developnwrcomputer technology had sprung
from research in the UK, where the stored-progragiroutines, read-only memory,
microprogramming and transistorised computers hexkldped concurrently with US
developments, and as we have seen, prior to thectt8ributing significantly to the
mode of development in the UK industry.. Howeven, the marketing of these
innovations there appeared to be a significantigape UK with serious ramifications
for the industry. The report concluded that theerolf the single innovation was
significantly less important that the successfulrkeing of computer systems as a
whole. The report suggested that companies sudfeaanti, an early UK commercial
computer manufacturer established by technologigth close ties to University
research, clung rigidly to a philosophy of techh®aperiority, with the result that their
performance was substantially lacking compared e tmarket-orientated, less
technology driven company, such as IBM. The OEQRIpsuggested that utilisation of

computer technology was significant, stating “Upntmwv, manufacturing computers has

1 OECDGaps in Technology: Electronic ComputeiRaris: OECD; 1969)
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been one of the key issues; but in the future,iost important aspect of computer

technology could well be the utilisation of the fdather than the manufacturintf”

However, even by 1967 the study felt this was sbimgtfor future consideration, and
not particularly important in the short term. Howeyvit is apparent that the question of
marketing, management and organisational techrnmbdievelopment on the part of the
user was equally important in the late fifties and was an advanced stage of
development. As we shall see, throughout thisopdethe modes of utilisation and
development of organisational technologies by pev@mpanies around the computer
played a significant role in the development of teenputer industry and the technology
itself. Ultimately, the two competing discoursedlioed in the theoretical approach to
utilisation influenced the direction and developmeh computerisation in the work
place, and as a result of this, the technologyoofputing itself. The choice of period for
this study is the late fifties and early sixtigsisIthroughout this period that the principal
challenges to computerisation of the work placeifeahthemselves over the sectors of
industry covered by these journals. The challerigesd by management and industry in
this period were part of a protracted learning psscas business struggled to set the
boundaries of action in the emergent computeriseddwvhich was itself an element in

the process of innovation.

It is interesting to note that the user as agenthis process are theoretically divided into
two distinct categories: those who view the usehaf technology as a ‘playpen’ of
perfect information, and those for whom the techgglrepresents a ‘prison’ of some
sort, manifesting itself in issues of corporatehauty and panoptic scrutiny. When one
considers the user in the historical context, th&dinction is borne out in the division
betweenmanagerial and technical useend their responses to the innovative process
andeveryday usersuch as clerksThe responses of these agents towards innovation in
organisational technology immediately points to domstructive process in which the
user is a key actor. Their particular responsesdfak into the innovation and drove the

development of the technology. If these groups lacked at in turn, a picture of

12 OECDGaps in Technology: Electronic ComputeiRaris: OECD; 1969) p. 148
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utilisation can be built up and can be integrateth ia general understanding of the
development of the computer and by that same tdkengffect on the computer industry

at large.

1 Management Discourses: The Playpen

Early studies into computerisation of the workplacenmonly refer to issues affecting
managerial users. They focused on the initial dmassto implement computer systems
and the incumbent difficulties associated with tingtallation at the management level.
A common theme in management, administration, adoog and computer journals of
the time was the real difficulty in establishing avtthe computer could be used for,
particularly in the first few years of commercialonsputer expansion. What
organisational structures could be replaced byctmputer, what form would they take,
and to what extent would this be a useful exerciBe@se questions were often asked
from a position of rather ad hoc knowledge of cotimguor business and the benefits, or
otherwise, to industry of utilising that technolodyurthermore, they were asked against a
background of confusion as to what a commercialpzdsr really consisted of within the
computer industry itself. This is a period markedrenbyideasof what a computer was
more than what it was in reality dependent on wbio were and your position within an
organisation. It is useful to trace the attemptgrapple with this question of utilisation to
build up a picture of the nature of utilisation aasl a result the ramifications for the
computer industry, moving away from simple notioofsignorance on the part of
management and lack of interaction with industry.

The Earl of Halsbury, chairman of the NRDC andumta key player in the British
computer industry, writing in 1958 in the first vohe of The Computer Journal
suggested in his review of the previous 10 yeardeskelopment in the computer field
that innovation had been marked by discontinuittyveen what users required and what
engineers built, suggesting that utilisation, whilearly an important element in the

development of the computer, was overlooked by pieneers of the industry.

13 Halsbury “Ten Years of Computer DevelopmentTire Computer Journabol. 1, 1958 — 1959, pp 153
- 160
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However, rather than apportion blame for this atifailure to the manufacturer or the
user, Halsbury pointed out that as “user experievae still embryonic, there was but a
slender link between what he wanted in his mind whadt he needed in practice.” In
these circumstances, the logical design of the maclvas basedf course on “what
was convenient to build rather than what it wasessary to incorporaté?In this sense
then, user input was mostly informed by an informmadlerstanding of what a computer
was capable of and consequently the technologpwipating was driven by an equally
informal understanding by technical staff of whatbasiness user required from a
computer. This informality of feedback was congistevith Halsbury’'s rather sorry
record of establishing a user focused agenda alRI2C. It seems that throughout the
fifties while Halsbury recognised the poor fit beem computer technology and the user,
he was unwilling to undertake direct market redeand sponsorship of education or
propaganda to improve matters. Patrick Blacketthaghested in 1949 that some degree
of market research should be undertaken to gawgketel of interest in the computer as
a commercial device and what direction governmeonsorship of the industry should
take® However, Halsbury was adamant that any marketaresewould be counter-
productive and that a more suitable option wouldtdessist the commercial office
machine manufacturers in developing computing teldgy; a policy which resolutely
failed. The policy of allowing competition amonglse commercial firms to develop user
driven technology, while prima facia the right omad the effect of failing to gauge

accurately what blocked the uptake of computing.

The tone of Halsbury's article is that of a computeientist who sees the issue of
utilisation as a purely technical difficulty to bgercome. Indeed, he cites the example of
the Ferranti Pegasus computer, built in 1954, oiclwine had an intimate knowledge,
having been a principal figure in the governmemiding of it, as a machine that had a
logical design closely suited to the needs of ther.uThe basis of this claim was that the
machine had been developed between Ferranti anérP®avmas, an early collaboration

between a scientific machine developer and an effiachine company. Despite the

4 Halsbury “Ten Years of Computer DevelopmentTine Computer Journatol. 1, 1958 — 1959 p158
15 Hendry, dnnovating for Failure (Cambridge, MA: MIT Press, 1989) p 52
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poor sales of that machine, the computer did peadiegree of flexibility, cost-saving
and an input-output system that was better suttetheé demands of commercial users
(this is covered more fully in Chapter 5). A similapproach is taken by Hendry in
discussing the NRDC'’s approach to utilisation, fng on the paucity of peripheral
development in the UK in which commercial office chene manufacturers were
unwilling to develop appropriate 1/0O systems in tfece of conservative British
management The rather disparaging conclusion of Halsbury what the British
management should bear the brunt of the respoigifol the apparent failure of UK
computer manufacturers to keep pace with their M&8ls; stating that “The American
user has supported the American computer manuéatonsistently and enthusiastically
from the first to last, by queuing up with ordeos $upplies. In Britain he has hung back
waiting to see a new idea tried out of the dog..dp&¢t that national temperament does
play a part, and a big one at thtIt is my belief that this distrust of the userpli/ed

by Halsbury is significant in that it points townftlamental misconception that the user in
the fifties in the UK was ignorant of computing atigat through a more active
participation with the computer industry, a suctdssommercial machine could be built
in the UK. As we shall see below, the computer usas becoming increasingly
sophisticated in this period and was more and nmdh@ential in driving innovation. The

guestion is to what extent British manufacturetsrizcted in this process.

Halsbury's article serves as a useful introductiorthe state of play in understanding
utilisation in the 1950s by displaying the somewstatreotypical view of the frustrated
technologists with the incompetent manager. Howwearmove beyond this stereotypical
view of British management in the fifties towardsi@eper understanding of the role of
the user in shaping, or stifling technology and thedback mechanisms that operate
between users and innovators? Halsbury was writingesponse to the presidential
address to the British Computer Society by M.V.R&4d in 1958, also a key player in the
development of the early British capability in camgr technology, developing the

18 Hendry, dnnovating for Failure(Cambridge, MA: MIT Press, 1989) p 141-150
" Halsbury “Ten Years of Computer DevelopmentTime Computer Journalol. 1, no. 4, 1958 — 1959
p158
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EDSAC in Cambridge in 194%. He approached the issue of utilisation from aemnor
constructive perspective by framing the issue psohlem of how to define and measure
efficiency and how to use such measurements toteaaiand improve efficiency within
commercial computing. Essentially, the issue west #h number of discourses had
emerged in private enterprise regarding the etblécomputing on commercial activity.
Most of these discourses revolved around the appaféciency of operation that could
be garnered from computerisation. However, who was within the organisational
structure determined the nature of one’s undersigndf efficiency. The differences
between these groups on how to achieve this impnewné led to the disagreement and
difficulties inherent in the early use of computers organisations. Simply stated,
computerisation required “bringing people togetiwiose training and experience have
been very different’ It was these alternative understandings of efiicje that
underpinned the competing discourses between mamageand technologist. The root
of the problem was the discontinuity between th@agament user, on the one hand, and
the scientific or technology user on the other.ebdl Wilkes’ opening statements are a
discussion of for whom computers would be builthe future: the business user, or the
scientist. However this relationship was more clexphan a simple case of ignorance
on the part of management in relation to this eemrgechnology. Indeed, what can be
seen is a complex relationship between industrytaadirm with feedback mechanisms
intimately wrapped up with complex relationshipsl amganisational technologies within

the firm itself.

J.A. Goldsmith writing a year later in 1959 suggestather more usefully that there were
three broad themes of difficulties relating to th@ncept of efficiency which could be
discerned within the commercial utilisation of carmgrs in this early period of
commercial computing® Goldsmith proposed a structure in which the keyés fell into

the general categories tifne/cost managemertitierarchical organisatiorand a third set

18 Wilkes, MV “The Second Decade of Computer Develept” in The Computer Journalol 1, 1958-
1959, pp.98-105

9 Wilkes, MV “The Second Decade of Computer Develepthin The Computer Journalol 1, 1958-
1959 p104

20 Goldsmith, JA “The State of the Art — (a) Commat&@omputers in Britain, June 1959 Tine
Computer Journalvol. 2, 1959-1960, pp.97 - 102
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of issues under the categorytethnology It is useful to briefly outline what Goldsmith
meant by these three factors.

In defining time/cost issues, these generally nestéfd themselves through problems of
staffing levels following computerisation. The task codifying a cornucopia of
administrative tasks into reliable computer proggand processes, while setting up new
roles for users, proved somewhat more time consgithian first predicted by the bulk of
early commercial computer users. The incidencée$e problems was of course highly
dependent on the work to be done by the computéiallusers, such as statistical and
market research firms found little difficulty in ggramming their small number of
repetitive, high-volume tasks for the computer.cbmtrast, more general office work
proved much harder to code, with its numerous amdvolume jobs. Underestimating
the number of staff needed to program a computgrahienock-on effect in terms of time
and cost management at computer installationsfflogumt time was given for the jobs
that needed doing as a result of misconceptiorardary the programming of computers
and therefore the costs associated with the impigatien of computer technology began

to seem prohibitive.

The second major issue of new hierarchical arraegésnwas primarily related to the

new role of the ‘technologist’ within the organisatal structure. These issues stem from
the divergence between ‘method’ and ‘process’ asrésult of computerisation of the

workplace. These issues will be dealt with mordyfwhen we consider examples of
these difficulties. Suffice it to say that the exig structure of any organisation that
established a computer system was likely to requioglification to allow the specific

skills and processes required by a computer sysidoa integrated into that organisation.
Those who knew of the methods of the organisatiaquiestion were often not those with
the skills required to program the computer. Thaebdlems of organisational hierarchies
manifested themselves principally when dealing whih question of middle-management
and how best to integrate old structures of busine® an automated environment.
Overcoming these difficulties was a significant Iidrage faced by management in this

period.
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These difficulties faced by the management useewempounded by the third and final
factor in Goldsmith’s treatment. That is the techahidifficulties associated with the
emerging technology of computing. Goldsmith stdtet fixing the needs of the user to
the right product from the burgeoning computer stdy proved to be the most
significant difficulty faced by management. This svaxacerbated by the fast rate of
obsolescence of computer technology in this peribde management user was required
to choose the correct system for the job. Suchcesida had to be made with inadequate
understanding of the technology and the directitvas technology was likely to take in
the future. This was compounded by fundamental oniseptions of the ability of
computers to ‘deliver the goods’. Moreover, thefstaployed at the technical end to
develop these systems had a poor technical knowletignanagement systems and as a
result a poor understanding of how best to achibgecomputerisation of the work place
demanded by managers.. This was further complidatetie range of technology offered
to the user. For example in Chapter 2, there welange of strategies of development,
ranging from highly integrated systems, large salstems and small systems that
required little modification of office procedurehi§ range of possible structures of

computing would invariably complicate the decisimaking process.

In developing a picture of utilisation in this pmtj emphasising the range of issues
suggested by Goldsmith, a richer picture of thdlehges faced by management can be
developed. This striking tripartite difficulty fadeby management adopting computer
technology, as outlined by Goldsmith, is clearlgntfiable in the period through the
various studies below of the early adopters of aseptechnology. However, these were
persistent issues throughout the sixties and &x&ént continue in modern discussions of
computerisation. It is by synthesising the tradidb range of issues outlined by
Goldsmith with the contemporary accounts of the¢ate of the playpen office, that one
can discern the part they played in the adoptioconfiputer systems. One clear example
of a search for a ‘playpen’ influencing the deaisimaking process of management
comes from Milburn, Fearnley and Myers of The Yahike Insurance Company who

gave harsh advice to those wishing to install amaer system in an organisation.
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There are still people...who think that all that reed be done is to buy a
computer, throw in the office records, sit backd &y pressing buttons obtain all
the required result§?

They were keen to stress that the computer onlygatdo be a commercially viable and
useful tool when the time/cost management was vdoikgt in precise, and realistic,
detail.

Computer manufactures’ representatives these daysoapetent people, and they
explain what can be done. ...[W]hat is not stressgficgently at this stage, or if it

is, not uncommonly underestimated by the customehat all these things can be
donewhena master plan has been worked out in minute dethiénall existing
clerical, or other, records have been set up atalyrén computer formwhen
personnel have been appointed and trained as cemputgrammers and have
written, tested and “debugged” a multitude of pewgs; when all clerical
departments and Branch Offices have been investgatorganized and trained to
operate the master plan; antiena complicated changeover plan has been worked

out and brought in over several yedfs.

The idea of computers and the reality of their apen were widely divergent. Ignorance
of the possibilities and the costs involved inisaf their goals were common issues for
the management user. Although this was a view fritie@ mid-sixties, lack of
understanding by management and poor informatiom fthe manufacturers and other
sources seems to have been a major factor intignthe initial profitability of computer
installations in the early sixties. A report intbet computer system development at
Pilkington Brothers Ltd by AJ Platt put the lengtih planning prior to thenitial
installation of their machine as 2 years from Augl@56 to July 1958. A further year

2 Milburn, JF Fearnley, DJ and Myers, CG “A Compiiteinsurance” irThe Computer Journatol. 7,
1964-1965 p.173

22 Milburn, JF Fearnley, DJ and Myers, CG “A Compliteinsurance” inThe Computer Journabol. 7,
1964-1965 (original emphasis) p.173
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after that was spent developing the machine befpegations began in July 1959.The
computer to many users was a short term routehigrareturn on investment but was in
fact a long term investment in a major projectesdtructuring. What had appeared to be a
playpen of organisational utopia had turned in toprésson of restructuring and
redevelopment. These cases of poor time and cpsaiapl and management appear in
the early sixties and continue throughout the decddowever, cautionary tales in
management journals continue to appear in to latees and the seventieBlanagement
Accountingran a series of articles focusing on educatingnt@agement user as to the
effects of computing on their organisation in thel sixties* Similarly, Atkinson,
Managing Director of General Information & Contr@ystems Ltd. writing in
Management Accountingummarised the previous decade of commercial ctnu
bemoaning management failure to state objectivearlgl regarding computer systems.
“The prime reason computers do not earn their ked#pe failure by management to state
objectives clearly. It is not enough to decide whaetction the computer shall perform
(for example, to operate a stock control systetrix €ssential to aim at precise benefits:

(such as how to reduce the inventory by 25 pergent

Atkinson points to time/cost management of compunstallations as a continuing
problem that management must be aware of whenadenisg the use of computers. The
issue of time/cost management in terms of computiag well developed even by the
late fifties. The suggestion then that it was syngbnservatism on the part of
management that blocked the utilisation of commutmust be contrasted with the
increasing awareness within management that comgatien would be a long and
protracted development, and one which would be tEsn at a slower pace. As an
example of this, one particular company took thetecof establishing small computer
systems in order to avoid the costs incurred framgd computer systems with heavily

integrated organisational technologies, such assethattempted at the Yorkshire

% platt, AJ “The Experience of Applying a Commerdamputer in a British Organisation” the
Computer Journalvol. 3, Issue 4, 1961, pp 185 — 197

% Anderson, RG “The Effect on Organisations of a @atar — Part 1” irManagement Accountiniylay
1967, pp 202 - 203

% Aitkinson, J "Making Computers Pay Their Way”Management Accounting970, pp 330 - 334
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Insurance Comparfy.J. & J. Colman Ltd recognised that a medium tgdatomputer
installation would have demanded considerable abpiitlay and that the staff and time
needed to develop such a large system was profeibitFurthermore, they felt that the
claims made by salesman for computer manufacturese wvell intentioned but
ultimately based on theory only, especially in #rea of highly integrated systems. In
response to these time/cost difficulties, the decisvas taken to establish a small and
autonomous computer installation as opposed toge lscale and heavily integrated one.
In this way staff costs could be kept to a minimasnprogramming was relatively easy
and would provide invaluable experience of compsdion prior to any large-scale
investment, if such investment was ever neéed.this way Colman was able to learn
from its own system and develop the organisatiotethnologies required for
computerisation without the cost of a large-scgitesn and retaining the flexibility of a
small system over the rigidity of a large scaldegnated system. The benefits of this
system were clear to the organisation. “It may wmdl that small-scale, but readily-
expandable computer systems will be the answemBory medium —sized businesses by

the late nineteen-sixtie$>

Implicit in the studies outlined above on computestallations is the wish to avoid the
problems associated with large-scale integratedesys A possible reason for this,
implicit in the numerous reports into different &gpof computer systems, is that large
scale integrated systems were only suitable fotiquéear forms of business. The large-

scale systems adopted by the earliest users regairge scale batch process of a small

% There are numerous examples of the difficultiepeomtions faced in using early, heavily integrated
computer systems, found in the following: Suttoh,“Rhe First Year's Experience with a Large Compute
in a Life Assurance Office” iThe Computer Journalol. 3, 1960 — 1961, pp 2 - 9 contains a studgon
large scale life assurance computer. Thompson,HiRr* Years of Automatic Office Work” ifthe
Computer Journalvol. 1, 1958 — 1959, pp 106 — 112 where the ssdiéime/cost problems associated
with a heavily integrated system are further disedswith the specific example of J. Lyons the Baker
Cuttle, G “Where Next? Some Conjectures on therfeutfithe Large-Scale Computer in Integrated
Commercial Work” inThe Computer Journalol. 2, 1959 — 1960, pp 86 — 86 contains a singiiscussion
warning of problems associated with large scalkegr#ted systems.

27 Chessman, DV“A Small Business Computer as Workrtie Computer Journabol. 5, 1962 — 1963, pp
1-6

2 platt, AJ “The Experience of Applying a Commerdamputer in a British Organisation” the
Computer Journalvol. 3, Issue 4, 1961contains similar referertogle use of smaller machines to meet
the criteria of the business. In this case an 1€011soon upgraded to a 1202.

2 platt, AJ “The Experience of Applying a Commerdamputer in a British Organisation” he
Computer Journalvol. 3, Issue 4, 1961 p 6
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number of tasks. This was a similar sort of prodessvhich computers were initially
developed i.e. large scale scientific calculatittvat required large amounts of processing
capacity, yet were less critical in terms of tinostcmanagement and flexibility. The
requirements of the bulk of commercial users weare the computer to perform a
multitude of smaller tasks. In order to achieve gjal small to medium scale computers,
with generally lower processing capabilities, yetaming a degree of flexibility and
simplicity of operation became the fastest growpmgducts of the computer industry in
the throughout the sixties, out-selling the larggstems and being the focus of heated
competition. For example, the introduction in th8 d@nd the UK of the DEC PDP8 in
1965 marked the beginning and this sector grewtapelarly. In 1962, DEC sold no
machines in the UK, yet by 1967, following the attuction of the PDP-8, they sold 56,
representing 2.5% of the UK market. This may netsspectacular, but in relation to the
large computer market it was. CDC, who marketedGB& 6600 in the large computer
market, went from selling no machines in the UK1®62 to 6 machines by 1987.
Indeed, this success in small systems had candified as early as 1956 when BTM
1200 series, a small scale computer (see chaptescl] a surprising total of 38

machinest

The interesting conclusion to the discussion of ifseies of time/cost management in
developing computer systems for commercial actistyprovided by Chessman: “The
phrases “automatic office” and “complete integnatiof office procedures” which so
fired the imagination in the early nineteen-fiftiage encountered less frequently today,
but there is still a tendency to view a punchedl@ard-computer installation [a small
scale computing operation] as a failure to “thirig.’b *? This wish to think big was
clearly influential (see note 24) and the rhetavfcthe playpen office, in which the
management user would have access to all areasfdss activity and be provided with

perfect information had the capacity to dominatenaggement decision making over and

%0 OECDGaps in Technology: Electronic ComputgiRaris: OECD; 1969) p 162

31 CCS-T1X1 Our Computer Heritage: CCS Pilot Studp:Htwww.ourcomputerheritage.org/wp/
(Updated: 8 Jan 2006; Accessed™Nov 2006)

%2 Chessman, DV “A Small Business Computer as Watk'tie Computer Journalol. 5, 1962 — 1963 p
1
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above the more humdrum concerns of time/cost manageand the actually benefits to

operation that a computer could provide.

However, a realisation by the management user ttiiat highly integrated form of

computerisation was unsuitable for their purposeglagns the growing demand for
smaller scale computing which developed in thisgaerHowever, a significant problem
in this strategy was that computer firms were ulinglto take up the challenge that
management posed to them. The commercial comptitimg of the late-fifties were

completely suffused with the rhetoric of the playpt the detriment of other modes of
development, highlighting a remarkable failure afedback mechanisms between

supplier and consumer.

The example of Lyons in Chapter 2 was the moseextrexample of this commitment to
integrated systems. However they were not alonthénregard. Chessman’s comment
that computer firms were not willing to listen toese issues is borne out to an extent
from the style of sales tactics employed by BTMhe late-fifties. One example from
promotional literature for BTM in 1957 proclaimsatithe company “has no salesmen in
the ordinary sense of the word” stating that indtdsey have a team of experts who
identify and plan the necessary office routinesg @nen install and maintain that
routine®® Essentially, salesmen were to be efficiency méatjng how integrated and
embedded office routine and computing could be.|&Vthiis was suitable for the early
adopters of technology, where there was an obviepstitive and easily integrated task
to be performed, the reality for most firms wag tihés level of integration would be hard
to achieve in the short term. The computing firnesevperpetuating the myth and selling
a ‘playpen’ lifestyle to management, yet in realitywould generally prove to be a
time/cost prison. Hints can be found in a few searwhere the salesmen of computer
companies gave poor advice regarding the abildfetheir products and suggests that

computer companies in the UK were mis-selling th@induct, although the general

33 NAHC/ICL/A1j “Hollerith Cavalcade: Fifty Years cEomputing History” 1957
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nature of the articles precludes pinpointing ofsthéailures to any one company in the

field as there was insufficient data for all thaygrs®*

In assessing the success or failure of large sotdgration projects, and in considering
the possibility of mis-selling by companies, thdkbaf the machines used were from
IBM. The Yorkshire Insurance company used an IBNd114nd similarly in the AWRE
example, the machine in question was an IBM 70@Diara Canadian case, Confederate
Life used an IBM 705> There are few examples of indigenous UK machirsesiuThis

is in itself significant. The British share of thational market was somewhere around the
79% mark in 1962, falling to 45% by 1987While this tells a story of decline in the UK
industry, it is surprising that in a period whereep half of the market used British
machines there is little discussion of these issagsthey relate to these ‘British’
installations. This suggests that the users dfdBrmachines were either not affected by
these issues, were less aware of these issuesse thignore them. What can be said is
that the users of American computing technologyrsgk more aware of the need to
resolve these issues, suggesting a closer link degtwutilisation and computing
technology. Indeed, as stated above, the findinthe OECD study found that the
tendency of the UK industry was to be more focusedechnology rather than upon the
needs of the uséf.As we shall see, this issue of communication wiiers proved

central to the problems for management of devetppicomputerised business.

These time/cost management difficulties, while digant, were not the only issue to
pepper industry and management journals. A sintiaead of prison rhetoric runs
through evidence of organisational and hierarchigslies precipitated by the utilisation
of computer systems. Highlighted by Goldsmith ir699the concept of detrimental
organisational effects of computer systems wasifsqaty studied from 1960 onwards,

and it was suggested that the advent of the compat presented management with a

34 Checksfield, AE “The first computer in Rhodesia'The Computer Journatol. 5, 1962 — 1963, pp 79
- 87

3% Sutton, RL — “The First Year's Experience withar¢ie Computer in a Life Assurance Office™Tihe
Computer Journalvol. 3, 1960 — 1961 pp 2 -9

% OECDGaps in Technology: Electronic ComputgiRaris: OECD; 1969) p 128

3" OECDGaps in Technology: Electronic ComputgiRaris: OECD; 1969)
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series of organisational and hierarchical diffi@gdt The first major consideration of this
problem was a study undertaken by the OECD of |aogdairly large, firms in the late
fifties and early sixties with the first interimpert published in 1961 entitle®ffice
Automation and the Non-manual WorRThis was based on earlier work by Scott on
more general issues of technology change and inaustlations® This led to a number
of further reports, notably in 1965 and a numbemadifvidual spin-off reports from the
researchers involved in the study outlined bel®®ne element of the research regarding
the place of the everyday worker was perhaps thst significant result of this study;

however this will be dealt with in the followinga®n.

Of more significance here, and perhaps the mo#futiline of research carried out under
the OECD, given the number of follow up studiesswiae programme of interviews
conducted by Enid Mumford, in collaboration withrmioVard and subsequently with
Olive Banks®! Part of their focus was defining a role for pragraers in organisational
structures. The root of the problem was the inhedéfference in attitude between the
programmer of computer systems and the managenfeanh corganisation and the
treatment of technology as existing independentynf ‘the real world’. Traditional
theories of the role of the specialist in compamycture seemed limited in describing the
role of the computer specialist. The traditionaltme of line management calling upon
the technical specialist as and when a problemeandath the system was not applicable
to the computer specialist who often would perfonodifications to the organisational
structure that had the effect of superseding the ihanagement and threatening their

authority.

38 Scott, WH (ed)Office Automation and the Non-manual Worfaris: OECD; 1962)

39 Scott, WH (ed)Technical change and IndustriRlelations (Liverpool; Liverpool University Press;
1956)

0 Scott, WH (ed)ffice Automation(Paris: OECD; 1965)

“ Mumford, E. & Ward, T. - “Computer TechnologisBilemmas of a New Role” idournal of
Management Studie®ctober 1966, Vol. 3, Issue 3, pp.244 — 255 andnfbrd, E. & Banks, OThe
Computer and the ClerkLondon; Routledge; 1967)

101



R.L Barrington suggested a similar effect of thenpater on organisational structure
suggesting that line management and middle managemeuld in effect be made

redundant by the advance of computer technoltgy.

There is an inherent reluctance on the part of gemsato change. This is
encountered continually and must be overcome ifg@ss in the use and
development of computer systems is to be achievadiews have been expressed
that the advent of computers would make middle mameent redundant, or at

least, make their tasks more routine in nattire.

Mumford & Wade’s description of the problem and §ible solutions for management
regarding organisational structures, and the Bgtom outline of practical effects of
computer technology, do chime with accounts of co@psystem installations from a
number of sources. P.F. Sheldrake, writing e Journal of Management Studieghe
seventies surveyed the growth of studies concemnitd the effects of computer
technology on management from the early sixties avde/* Though most of the
evidence comes from studies outside the UK, onenplafrom Mann & Williams noted
the effect on regional sales staff within an eleatrutility firm during computerisation.
There was a feeling that control and ‘personal acthivere being lost> Sheldrake goes
on to comment on the Mumford & Banks study of bammputerisation where the
branch managers felt threatened by the computershaded marked hostility towards
the new addition to their organisatiGhSimilar effects were a feature of the follow up
report to the 1962 Scott report. As an exampleathieide of a French bank in a study by
Claudine Morenco was aptly summarised by the tfl¢he study: ‘Gradualism, Apathy

and Suspicion in a French Bank’ in which middle-axgement felt that the effect of the

“2 Barrington, RL “The Effects of the Computer on @mgsation” inManagement Accountinlov. 1967,
vol 35, no. 11, pp 448 - 453

3 Barrington, RL “The Effects of the Computer on @mgsation” inManagement Accountinélov. 1967,
vol 35, no. 11 p. 450

4 Sheldrake, PF “Attitudes to the Computer and ke4J inJournal of Management Studjdézeb 1971, pp
39-62

%S Mann, F.C. & Williams, L.K. — “Observations on tBynamics of Change to EDP Equipment” in
Admin. Science Quarterlypl. 5, 1969, pp 217 — 256 cited in “Attitudestihe Computer and Its Uses”
Journal of Management Studjéseb 1971, pp 39 - 62

6 Mumford, E & Banks, Orhe Computer and the Clerftondon; Routledge; 1967)
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computer was to downgrade their role and lead ¢t tledundancy’ Indeed it was this
fear of a loss of role and position within businessmiddle management entered the
computerised prison that prompted the OECD to condibe study of large firms
undergoing computerisation in an attempt to adsesetvel of redundancy that would be
likely to occur as a result of automation of dalfice jobs. The OECD found that this
element in the prison of computerisation was moragined than real. Despite the fears
of the bulk of middle management, only one firmSweden in the study experienced a
significant contraction of workers, around 20%aasgsult of computerisation.

Despite being to a degree unfounded, these feaws elearly at the forefront of middle
management’'s mind and posed a significant difficéitir higher level management in
attempting to alleviate these fears and reap timeftie of their investment in computer
technology. A feature that runs through the studlidsed to the Scott report and other
surveys of industry suggest that the key to undedshg the creation of such a climate of
apathy or suspicion towards computerisation wassalt of collapses in communication
between top-level and middle management. MumfordV&de suggested that greater
communication over the introduction of computertegs was required to avoid these
issues. Sheldrake and Morenco also considered coroation to be the key to

alleviating such issues for managemé&ht.

In this respect the perceived prison of computdasacould be alleviated through
communication, and some semblance of the playpeagimad. It is clear that the
development of organisational technologies surrmgndhe installation of computer
systems had to be conducted through a networktefaation between upper and middle
management and the technologists employed to devk® system. This seems to have
been the case in companies where there was a defjeEmmunication between the
‘worlds’ of line management, programmers and manegg, compromises could be

reached to alleviate the difficulties inherent istablishing the new organisational

4" Morenco, C “Gradualism, Apathy and Suspicion franch Bank” in Scott, WH (ed)ffice Automation
(Paris; OECD; 1965) pp 31-53

“8 Sheldrake, P.F. - “Attitudes to the Computer asdJses”Journal of Management Studjdzeb 1971, pp
39 — 62 and Morenco, C “Gradualism, Apathy and &impin a French Bank” in Scott, WH (e@fice
Automation (Paris; OECD; 1965) pp 31-53
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technologies associated with computerisation amdovéng the perception of middle
management that this would reduce their importaarog confine them to a prison of
office routine. The Advanced Weapons Research Estatient and Aldermaston found
that the employment of operating staff to run tleemputer following its installation by
programmers was not appreciated by these techistdogs they no longer had exclusive
access to the machifie.Through a process of communication, a compromiss w
reached where the programmers were allocated gpéaies in which their processes
could be run. Similarly, the Socony Oil Companyriduhat the fears of regional staff
and middle management over redundancy were unfotiidehey found that, generally,
“operating divisions are alleviated from the admirdtion of these arduous tasks
[payroll, accounts, credit accountability etc.] aate permitted to concentrate their

energies on other pertinent areas of responsibifity

It seems clear that issues pertaining to staffanéfiies and organisational staffing
structures were one of the most significant ditties faced by management through
computerisatioi’ Once again however, the large computer firms werehelpful in
focusing on a rhetoric of revolution and the playpéfice. Lyons was perhaps the worst
offender in this regard. To an extent this has bamrered in Chapter 2 however it is
useful to reiterate the position of the companyd dow it perceived its product.
Essentially Lyons did not sell computers but ‘alewic offices’ capturing the rhetoric of
a paperless office, free from constraints on infation and operating in a technological

utopia. This sales tactic, while in some respectplpetic of later developments in

9 Rigg, FA “The Operation of Large Computer SysteimsThe Computer Journatol. 7, 1964 — 1965,
pp 169 - 172

0 Simpson, MS “Impact of the Electronic ComputerManagement Accountin@ecember 1966, pp 479
- 485

*1 Simpson, MS “Impact of the Electronic ComputerManagement Accountinecember 1966p 480
2 Other discussions relating to staff issues andrtineduction of new technology can be found in the
following: Boulden, JB “Computerized Corporate Rlanrg” in Long Range Planning/olume 3, Issue 4 ,
June 1971, pp 2-9 and Newton, D“Controlling and@ation” in Long Range Planningolume 1, Issue 4 ,
June 1969, pp 24-35 deal with this issue from #rsgective of the corporate planner and dealing wit
staffing issues associated with computer technol@ggimilar concept is studied by Butler, D & CdX,
“The Programmable society and the individual asitiaf data” inLong Range Planning/olume 7, Issue
5, October, 1974, pp 43-46 though from a broadespgeetive of society at large. Spiers, M “The Cotepu
and the Machinery of Government”Rublic Administrationvol. 46, Issue 4, pp 411 — 425. Early
references to this problem can be found in PymEDettive Managerial Performance In Organisational
Change” inJournal of Management Studjd=eb. 1966, Vol. 3, Issue 1, pp 73 - 84
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technology, such as the internet etc., can be deaganappropriate and unachievable for
the majority of users in the context of the 195@ad 1960s, without significant
investment in restructuring and reorganisation.wes saw in the previous chapter, the
failure of the Lyons computer project was a dinedult of the failure to recognise that
the large-scale integration that was often demangdcomputer technology was
inappropriate for a majority of users. These issuere, as the above literature suggests,

often overlooked in favour of this rhetoric of ayben.

| believe that this can be linked to the technisalies that provide a conclusion to this
management user section of the discussion. Insinse the timescale of these issues
becomes important in understanding the processeokldpment of challenges for
management in this period. As management usageased throughout the fifties and
early sixties, new machines, such as the PDPS8, hwhiere more suited to office
automation, began to be considered as alternativéi®e tradition large-scale integrated
systems that were the primary use of the earliestputers. The management studies
above recommended that the management user be ofiahe cost associated with
computerisation, over and above the price of thehim@. The recommendations from
the studies outlined above that the cost of thehmachad to be kept down which could
be done by purchasing a flexible machine, and by tttken smaller in scale, suited for a
smaller scale of integration than the playpen afqmt information that the computer
companies in the late-fifties were keen to selhisiddemanded a change in the technology
associated with computing, away from the large esgawerful processing machines,

with limited peripheral development towards moreiactive and simpler machines.

As we have seen, early applications of computera tommercial environment were
focused on large-scale routine tasks that had tcexant undergone a process of
automation prior to the advent of computing tecbggl The early large-scale systems
highlighted in the discussion on time/cost managengeew out of, for the most part,
tabulating machine installations within these orgations. The focus of the Sheldrake,
Barrington, Mumford and Banks studies seems to beomanisations employing

automation machinery for the first time, or apptyiit to new areas of commercial
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endeavour where there is a perceived advantadeeaf¢e of computers. The growth and
diversification of the computing industry undoublyetbd to the use of computers by a
broader range of companies than was suggested éyedhy adopters. The issues
highlighted by J. & J. Coleman suggest that tim&/cmanagement issues were
ameliorated by the general reduction in cost of matng as a result of a ‘better fit’
between the product of the computer industry aedidgeds of the user, in their case, the
use of smaller scale installations. The decisiotoashat machine to buy began to be
influenced by the experience of these early ‘mis¢akn large scale integration and
moved management towards smaller scale computisgwé have seen, in the mid-
sixties, the playpen office rhetoric began to fadel a more pragmatic approach to
computing took hold. The success of the PDP-8 aedntove in Ferranti, as we have
seen, towards the Pegasus range of machines wasa gxample of this shift in the

market.

In the specific examples of problematic large-scaystems highlighted above, the
technology itself seems to have been unable teafily into an organisational structure
prompting either time/cost problems or the useigrifcantly older machinery to offset
the cost® In reaction to this the users themselves ultinyatebdified the industry by
purchasing a different form of computer than thaiolh had traditionally received the
lion’s share of development funding. This questial concern us in the second section
of the thesis where we will explore the changintureof development in the computing
industry throughout the 1960s focusing on changedbe traditional role of government
in funding computers. This will be dealt with fully the following chapters. However, as
a brief example, as we saw in the previous chapthes NRDC tended to favour the
‘traditional’ approach to funding computing deveategnt through large scale projects and
failed to achieve any real development in periphtrehnology throughout the 1950s.
This was largely as a result of manufacturer irdéhce to the market but also due to the
significant difficulty involved in developing commeal ventures with a government

partner, and reaching a suitable patent policyti&yearly 1960s however, as the market

%3 See note 16. See also Checksfield, AE “The fostputer in Rhodesiah The Computer Journatol.
5, 1962 — 1963, pp 79 — 87 in which a similar dase out with the UK of less advanced technologinge
used to offset problems associated with large sntdgrated systems.
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for computers changed and the image of the plagpehprison began to be replaced by
practical necessity of the need to computerisehenface of the American threat, the
manufacturers and government began to focus on @Eetronic Data Processing) as
the principal locus of computer development sulstyfting the balance towards the
management user. These early studies undoubtedigedhthat change and are a
significant example of the management user shapgegnological development and
changing the technopolitical regime of a countrpwdver, this process was marked by
an undercurrent of discontent as the role of tiveekt user's place in the workplace
began to be questioned, leading to a renewed absesih the effects of computers on
the structure of an organisation. It is this thdt woncern us for the remainder of this

chapter.

2.2 Everyday Discourse: The Prison

Perhaps the most significant omission from theohysof the user in computing is the
role of the everyday worker in directing the coursfeutilisation and therefore the
development of the industry. The fears of middlezxagement toward the computer were
out weighed by the more general social impact aimaters on those at the bottom of the
organisational structure: the clerks and aforeroestl ‘everyday worker’. Indeed, as
computing technology changed as a result of manageseeking the goal of perfect
information, and to allow more utilisation in commial settings generally, the contact
and dialogue between the everyday worker and tleeKkbox’ in the corner became
more tangible. The image of the computer held by-down management was a
liberating device to allow a form of dispersed calgation. Numerous activities could
be automated at a distance, yet also be more tsattathrough access to perfect
information and therefore computer could be used &gy component in the decision
making process. This was not a view shared by thmser in the workforce. The fear
felt by middle management over the loss of respmlitgi was all the more evident at the
clerk and data processor level over the loss af thée entirely within the organisation.
Alienation and fear were more common images of dbmputer than efficiency and

liberation.
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Clearly technological change will have a significampact on the workforce. In the bulk
of cases that can be identified in this period thiange is viewed as a negative one. At a
general level, in reviewing technical change thtamg the sixties, Burback and
Sorensen Jr suggested that the most common diffiaskociated with technical change
was the degree to which industry had to balancel¢éimeand for maintaining a climate of
positive motivation for everyday workers by allogimdvancement opportunities for
existing staff in the wake of new technology, whilacking a degree of this natural
advancement to them in order to allow an intakgaoinger and ‘qualified’ personnel. In
the case of the computer this would mean relativexperienced personnel with
university education in computing, superseding litreg-standing, and non-computer
literate employe&? Ultimately, the end result of this process wasidewing of the gap

between managers and everyday workers and clerks.

While this was a view from the end of a decades Was a process that was understood at
the beginnings of the process of automation ofwiekplace. A good example of the
early concern placed on the issue of worker alienas a result of technology change is
from Helfgott in the United States, reviewing thmapact of technology change, and
specifically automation, in the United States sitlve mid-fifties, who paints a rather

woeful picture of the effects of technology chamg#hin companies.

In the United States, where some of the most rsfpides have been made [in
automation], a fear of change has developed, cosmly with the
introduction of new forms of technology. The pubicaunted by the spectre
of mass unemployment resulting from new methodsmahufacture and

distribution.>®

¥ Burback EH & Sorensen Jr, PF — “Manpower Develapmaed Technological Change: Some
Considerations for Revised StrategiesJournal of Management Studjes/ol. 8 Issue 3, 1971, pp 304 —
311

% Helfgott, RB “Easing the impact of technologicaboge on employees: a conspectus of United States
experience.” innternational Labour Reviewd 965, Vol. 91 Issue 6 p 503
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The effect of this was to render the ‘rules of gane’ of management/labour relations
open to question instilling fear amongst those afutontact with the playpen image of
computerisation held by the upper echelons of mamagt. Invoking powerful images,
Helfgott cites Paul Jacob®Id Before Its Timevhere the system of collective bargaining
in the US was rendered obsolete in the wake of dfiects of automatiol® The
disenfranchisement of the user through technolbgltange was a very real concern, and
in many respects remains a significant issue todaggdon Winner, in considering the
nature of distributed, networked office of the madeorld, poses the question: “When
space is intangible, where do workers organizé®id this description of the alienating
effects of computer technology on the every daykwiorce have any relation to the
reality of the situation as experienced in theyearkties in the UK? Was there in fact
such disaffection with the utilisation of computiteghnology by top-level management
in pursuit of the automated office? Clearly, thieeif of middle management was one of
fear of obsolescence within the organisation ahaxe already seen. This feature of the
studies outlined above is replicated and magndigldwer level in the organisation and it
became increasingly clear that the most signifigapiact of computerisation of the work

place was the social impact on the ‘unity’ of tligamisation.

Again, the Scott report and associated work by enbar of management studies
practitioners such as Mumford provide a usefulghsiinto the feelings of everyday
workers during the early sixties as automation beca real issue in the UR As the
rate of uptake of computers accelerated with chaingeechnology, clerks in a number of
different companies were interviewed to gauge tresponse to this technical change in
the UK, Sweden, France and Germany. Mumford usesexamples of British firms,

Carters and Zodiac, one a manufacturing company arel a large business house

% Jacobs, ®Id before its time: Collective bargaining at 2Banta Barbara; Centre for the Study of
Democratic Institutions, The Fund for the Repullig63) cited in Helfgott, RB “Easing the impact of
technological change on employees: a conspectusitéd States experience.” international Labour
Review 1965 p 519

> Winner, L “Electronic Office: Playpen or PrisoniKling, R (ed)Computerisation and Controversy:
Value Conflicts and Social Choiced{2d) (San Diego: Academic Press; 1996) p. 83

%8 Scott, W H (edDffice Automation and the Non-manual Work@xaris; OECD; 1962) & Mumford, E.
“Clerks and Computers: A Study of the IntroductainiTechnical Change” idournal of Management
Studies May 1965, pp 138 - 152

109



respectively which he used to understand the psogktautomation and the social impact
of this process on the workforce. The story is dwated by poor organisational
technologies within the companies causing signifigaroblems during the process of
technical change. Once again, the lack of fit betwéhe organisational technologies
established in an office and the addition of thes mechnology of the computer was a

tinderbox for unrest.

They were unsophisticated in handling major chargkunaware of the difficulties
in making change acceptable to staff. Neither rsdgnnel managers and so there
was no one on their staff responsible for and cdemeto advise of human
relations problems. They believed initially, larngeds a result of computer
manufactures’ sales tales, that introducing a cdempwas a simple ‘technical’
procedure similar to introducing any other kindnedichine. In addition, they were

not progressive in their day-to-day communicatiod eonsultations practices.

In both cases, the impact of the computer on osgdioinal technologies and the lack of
staff to management communication resulted in opestility to the computer

installation. In Carters, the peculiar step of kegghe installation a secret from workers
throughout the implementation stage reinforced tmage of a monster from a

technological ‘nether world’. Zodiac did not kedpeir installation a secret, but instead
were inclined to run seminars and publish artitlesommunicate to the staff the nature
of technical change. However, this approach waseithin that no consultation with

branch managers, with whom cooperation with theesysvas vital to its success, was
conducted. As a result the response of middle nemagt was suspicion and hostility to
the development which in turn influenced the imagée technology on the shop floor.
For programmers involved in the implementation le¢ system, stress and low morale
were common. Overly optimistic estimates of charngedrom computer salesmen had
led to underestimations of the time and cost reguto implement the system. This

inability by middle-management to develop suitablganisational technologies with

%9 Mumford, E “Clerks and Computers: A Study of thedduction of Technical Change” dmurnal of
Management StudieMay 1965 pp 141 - 142
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early commercial computer systems computer impagtethe image of the technology
held by the everyday worker. The complexity of stmmal change influenced the
response of management to blame its own staff ratiae admit to having been misled
by sales talk® Indeed, computer manufacturer representativesestieg that the staff
were incompetent to disguise technical failinggha machine. Essentially, blame was
faling on their shoulders with no way of communing the real situation to
management. Unsurprisingly, the clerks at both congs either responded unfavourably
to the change, or were totally oblivious to theeet§. At Carters, the general fear was of
redundancy, while at Zodiac, the fear was of a ¢&dn in skill and interest of the job,
coupled with a reduction in the quality of the waldce environment. Three-quarters of
general clerks were either uncertain as to thectsffer were unfavourable towards the
change over.

However, it was clear to Mumford that the changerotw the new systems was far
smoother at Zodiac than at Carters mainly from esking the issue of personal goals for
staff and communicating in what way these goalsewaffected by changes in
technology. In the Zodiac case, communication ftoptlevel management to clerks in
their in-house journal through a series of artiggesmpted the male clerks to associate
automation with improved job prospects as opposethé fear of obsolescence and
redundancy. In a rather sexist passage, a simiaonfiguration’ of the automation
process towards the attainment of personal goatkeofemale staff was undertaken by
management in Zodiac. Female clerks were concesmedthe ‘interest’ of the job both
in practical and social terms. According to Mumfotide chief concern of women was
that these features of the job should not be ko®l, more importantly that the status of
the job not be diminished in order that it wouldl gtrovide a “pleasant social life and an
opportunity to meet possible future husbandd#hether or not these were in fact the

goals of the “girls” is hard to say, nevertheldgbsough a reconfiguration of the debate,

%0 For a similar argument detailing the risks of comep departments becoming alienated from the ataff
large due to organisational technology failureldebden, JE “The Importance of Organisational Vaesb
in the Computerization of Management Informatiost8gns” inJournal of Managemer8tudies May
1971, vol. 8, Issue 3, pp 179 — 198

1 Mumford, E “Clerks and Computers: A Study of thedduction of Technical Change” dmurnal of
Management StudieMay 1965 pp 150
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management at Zodiac was able to lessen the faathta computer instilled. Mumford,
in a later article describes this communicatiopeisonal goals as intrinsically linked to
the ‘joint development’ of the automation procegsniianagement and workers. A key
element in this is the ‘computer personnel’ andirtivital role as ‘change agents’,
mediating the process of automation between teolgypimanagement and the worker.
In an interesting passage Mumford describes Efakd’'s traditional view of line/staff
philosophy as “the executive with line authorityysddo’. The executive with staff
authority says ‘if and when you do, do it this way? Mumford suggests that this is a
problematic approach where computerisation is aock Traditionally the way things
are done in an organisation is determined by oaemrwhere as the need, time and place
for doing it is determined by another group. Thessluggests is invalid in the acquisition
and integration of computer technology into a besi Rather the computer personnel
responsible for the development of computer teargies for the firm must be made
aware of their place in a new management structise:change agents’ they should
mediate a new approach to change where line maradeand executive management,
informed by their own understanding of managemedteveryday worker needs, reach
a joint decision as to the most appropriate comptgehnology to integrate into the
business, and by that token, how to go about dtiiagin a effective way. Essentially,
without the user shaping the technology throughtéllnologist as a ‘change agent’, one

can expect a poorly delivered and ineffective syste

A slightly different set of circumstances prevailtdhe French bank that was the subject
of Morenco’s study; however the result of a somevafianated work force was similarly
achieved by automatioti.A sense of loss of job satisfaction was felt byhbie ‘girls’
who formed the basis of the computing workforce] #re programmers and technicians
that had been employed by the bank to develop aamhtan the installation. The
principal reason for this lack of satisfaction wHse strange effect of the new
management hierarchy that was brought about by ateripation. Workers felt that their

2 Dale, EPlanning and Developing the Company Organizationc®are (New York; American
Management Association; 1952) cited in Mumford&BVard, T. “Computer Technologists: Dilemmas of
a New Role” inJournal of Management Studj&3ctober 1966, Vol. 3, Issue 3, p.252

% Morenco, C “Gradualism, Apathy and Suspicion Franch Bank” in Scott, WH (ed)ffice Automation
(Paris: OECD; 1965) pp 31-53
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job was significant to the company as they wereradtl at the forefront of the bank’s
modernisation strategy. However, the democratic'#aii management style of this new
form of organisation, in which everyone was, toeatent, responsible for their own
work, seemed anathema to the workers. Previouslgy tbeen part of a smaller,
supervisory led system in which middle-managementléd to shoulder the brunt of
responsibility. The principal feeling was one ofsdoof security and a posture of
diffidence toward the management as the positiomidfile-management was reduced in
the wake of automation. A telling example is thevemdowards significantly more
emphasis being placed on the terms of one’s cdritran there had been previously and
a move towards apathy away from the loyal statubi®@femployees prior to automation.
These effects were most particularly felt in thokesest to the computing section. Poor
communication of the reasons for the change in g@mant style was pinpointed as a
problem exacerbating this change in attitude at blamk. Once again, executive
management had made a decision on what was tore tioe or middle-management
was unclear how to affect this change and the poonmunication with the worker
meant that the system was difficult to set up. Camication in this respect is vital to the
‘user shaping’ of the technology. Without this, thew system is an expensive and
ineffective tool. Once again, the key to establighan appropriate system was the
integration of the technologist with management asiéff through improved
communication. Throughout the early 1960s then we &n improved level of
understanding within management of the problemscat®d with computing technology
and the method by which these problem could bedadyiwhich was essentially more
awareness of what systems were appropriate fonéssiand communicating these needs
to the computing industry. Indeed, the aforememtbHelfgott, Burback and the Scott
reports and associated spin-offs all focus on iwipg employee/employer
communication and understanding their needs tocesthe anxiety felt by the everyday
worker. Through improving the communication of #heseeds to the technologists, and
by that token, to the computer industry itself, emappropriate computer systems, with

ever greater EDP focus became available,
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The focus on communication within these studiesl ianthe majority of other studies
relating to this set of issues is highly signifitaihe domination of the channels of
communication by higher level management and tiseltiag lack of communication
between workers, middle management, upper manadesnencomputer technologists
created an environment in which computerisation s wWlaminated by the perceived
rhetoric of one group, in other words rhetoriclué playpen and of the centralised office.
The effect of management stressing the need forpaters to cut costs, against the
background of poor communication, paints the compurt the light of a technological
monster, outwith the organisational and social cstme in place within a business.
Therefore closure of the process of constructioprégnaturely reached, with the result
that organisational technologies do not develop atosatisfactory degree within
organisations to alleviate issues with the newesystand fears at its effects. As a result
of this closure, computing technology itself wasalle to adjust to the real needs of
business in a timely fashion. Rather than undedstgnthe role of the worker in the
automation process, management relied on rumoupesdonception as opposed to real
information regarding the effects of technical amnOnly as the problems with this
approach to computerisation became apparent in ninSixties and with the
improvements in communication throughout the firmtbe nature of computerisation
was it the case that the computing industry begattet’elop more appropriate forms of
technology for commercial exploitation. It is norgiise then that in this period, as we
shall see in the next section, government begaredonfigure their interaction with
industry away from the traditional project basedealepment of the 1950s, towards a

more EDP and commercially orientated interactiothhe rationalisation project.

3. Conclusion

It is clear that the difficulties faced by managemand by workers within organizations
impacted upon the organisational technologies dgeel within these firms. As stated
above, the organisational technologies cannot Imsidered as purely technologically
determined responses. The physical technologye€bmputer was socially constructed

through an interactive process with the organisaliotechnologies of business.
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Considering that each of the users of computern@olgy highlighted above had a
number of issues arising out of utilisation, itciear that the increasing EDP focus of
industry and the government detailed in Part 2 wHisenced by these utilisation issues.
Essentially, the playpen and prison were stereo&ypiresponses of executive
management, middle management and the workersetacdhcept of computing and
informed the process of computerisation in workelathe development of commercial
computing was shaped by the particular issues ofagement users and the initial sales
tactics of the computer industry. The rhetoric @laypen office gave rise to problems of
time/cost management and organisational struckunghermore, the perceived notion of
the automated office as a prison for everyday uaedsthe difficulties associated with
reorienting themselves in a new working environmeete equally important in creating
mistrust and reducing communication between linenagament and executive
management. This had a severe impact on the abilitgy company to determine the
appropriate form that computerisation should takewas not until business users
themselves recognised the problem with existingpmder technology and its inability to
achieve the ‘playpen’ for executive management ofighly integrated systems
delivering perfect information that the fears ofrikgrs and middle-management were
addressed and communication improved. Through iatieg the prison rhetoric,
executive management could shape the technologygtha joint process with middle-
management, the worker, and the technologists livedean effective and appropriate
system. This meant an increased demand for alieenttrms of computerisation from

business.

The chapter then highlights the importance of us&raction within the context of
computer development. As we have seen in earligptelns, and as we shall see moving
forward, the role of the user as an actor in theractive process of construction
increased throughout the sixties was significarg.sfated previously, it is in within the
shifting attitudes of utilisation that the technbpoal regime which dominated the
British computer industry begins to change and tla¢ure of government-industry
interaction was ultimately modified. The changetle industry from project based

development to the rationalisation project of tl#0ds can be seen as a direct result of
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the increasing EDP focus of the industry. We canfsan this overview of issues faced
in utilisation of early commercial computer teclomy, that the technology was initially
dominated by a certain rhetoric of a playpen, grigon which mediated by the user
rather than through pure development of new phi/sécdinology. As the needs of users
changed, the nature of the constructive processgethand the forms that government
interaction with the industry took were altered.idtwithin the nature of user driven

innovation that the basis of technopolitical regimehange is found.
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Chapter 4
Reconfiguration in a changing market: Atlas & Stretch

Introduction

Over the preceding chapters, a detailed pictuie Bifitish culture of computing has been
developed including an understanding of the factofisencing the British computer
innovation process. The Government, business, tsifies and the user all played a role
in the development and modification of the innovatprocess. Over the course of this
discussion reference has been made to the Britifiure of computing as a useful
concept to summarise this process. This will s&tvea conclusion to Part One of the
thesis by establishing the culmination of this Bhtculture in the late 1950s and early
60s. History provides a clear and distilled expmes®of this culture manifested in the
development of the Atlas computer. The Atlas progree, detailed below, serves as a
particularly useful conclusion to the developmehthe British ‘culture’. This is not an
arbitrary choice. The Atlas programme was bornhef tcumulative computer expertise
and skill that had grown up in Manchester betwden Wniversity and Ferranti, and
serves as the fullest expression of the Britistucelof computing in the 1950s. Equally
it emphasises the role of the user in guiding dgwekent through the actions of groups
such as the UK atomic energy industry. Significgnitl also marked the beginnings of
decline within this established culture, and margartantly bore the seeds for the
emergence of a new and distinctly different strahdnnovation and interaction with
government. Furthermore, in establishing this aasioh, the overlooked role of
government support in computing beyond the obviR®OC axis of innovation alluded
to in Chapter 1, namely the atomic research irtgiitg in the UK, will be explored in
greater detail. In that sense then the Atlas ptojeas a manifestation of both the
technical knowledge and the cultural experiencawbvation. Our fundamental concern
in this chapter will be to understand what this ifestation entailed.

However, in order to understand the changing nattitbe British culture of computing,

a contrast must be made with other forms of innowatin this respect the ‘other’ is the
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US culture of computing as it is witnessed in tame period and the role of government
support of that process. This will form the seceadtion of this chapter. IBM, as a result
of their position as the premier American computanufacturer features heavily. As a
result, a detailed discussion of their Stretch progne is developed below. This will
serve a dual purpose. Not only will this allow ws reflect on the many similar
characteristics between the Atlas and Stretch progres and the contrasts that are also
evident, but also to understand how comparison éatvthe two projects, most notably
on the UK side, determined the development of treputer. Beyond IBM and Stretch, a
more nuanced contrast can be made if one condatersentrants into the US computing
industry. Ferranti, the UK manufacturer of the Atlamachine, came under increasing
competition in the Atlas sector of the market fr@DBC in the early 1960s, rather than
from IBM’s Stretch. The story of CDC/Ferranti contifpen documents the changing
nature of the computer market through time, pdmdiethe story of changing user
interaction with industry in Chapter 3. The newlynexging forms of government
interaction with industry in this period point ta acreasingly powerful user shaping the
industry in a more fundamental way throughout takyel960s, and in the case of Atlas,
to the detriment of the marketability of the comgutThe increasingly powerful user,
coupled with a rhetoric of competition with IBM,alre development in the late-fifties

along particular lines.

Essentially, our concern in this chapter will beuiederstand the ramifications of the
distinctiveness of the British culture of computioig the development of the industry in
the 1960s. It is within the difference with Amemcmnovation that Americanisation and
its influence on the British industry, so vital eor understanding in the second part of
this thesis, became an increasingly influence upwn British. As defined in the
introduction, Americanisation in this case does nefer simply to the traditional
exogenous movement towards American business @ehctior indeed more
contemporary approaches which emphasise ‘crosésaiion’ and ‘hybridisation®

Rather, Americanisation in this case is linkedh® impact that the image of America had

! Berghahn, VRThe Americanisation of West German Indusirgamington Spa: Berg; 1986)
2 Zeitlin, J. & Herrigel, G.(edsAmericanisation and Its Limit®OUP: Oxford; 2000); Kipping, M &
Bjarnar, O (eds.The Americanisation of European Businélssndon: Routledge 1998)
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on endogenous actors, and how, in multifarious whig, image influenced action. This
story is marked by sectional interests and theinrtepolitical machination in attempting
to capture this rhetoric of ‘threat’ and ‘fallingehind’ the US. This rhetoric of ‘threat’
and ‘falling behind’ can be simply described asrlaetoric of Americanisation’. For
example, the dominance of the IBM programme hadofopnd influence on the nature
of Atlas development at its conceptual stages amfigured the competition with CDC
and the marketing of the computer that blighted ghgect in later years. It is in the
comparison of these projects that a rhetoric of Acaaisation emerges as a significant

influence on actors in the development of the Ukapater industry is born.

In summary then, while this story could be seengppially as an ending, it is also a story
of beginnings. The British culture of computing eggrhed the new computer industry
of the 1960s influenced by the experience of Fér@amd its competition with the US
industry. As a result of the contrast between tkeddd US cultures, the form of the US
innovative and industrial culture throughout thgtiss was co-opted and modified in
diverse ways by the UK culture. This story will doete the final phase of our
discussion in which the British culture of compagtiwill come into full focus and as a
result the mechanism through which change to th#ture occurs will be explored.
Central to this understanding is the concept ofhitepolitical regimes’ and by that
token, the process of ‘regime change’ in which co#ure, dominant for a period is
replaced gradually by a distinctly different regimfs discussed in the introduction,
technopolitics are defined as the “strategic pcactf designing or using technology to
constitute, embody or enact political goals... [whexehnology is defined] broadly to
include artefacts as well as non-physical, systenmaéans of making or doing things.”
Technopolitical regimes are networks, groundednistitutions, encompassing people,
engineering practices, industrial practices, tetdmgioal artefacts, political programmes
and institutional ideologies. The regimes operaithiw this network of institutions and
compete for dominance. The story of technopolitctenge serves as a conclusion to the

first era of computing and by that token as conoluso the first phase of our discussion

3 Hecht, G “Technology, Politics and National Identh France” in Allen, MT & Hecht, @echnologies
of Power(Cambridge, MA: MIT Press;.2001) pp 253 - 293
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of British computing culture leading forward intdet next phase in which new

technopolitical regimes imbued by the rhetoric ofiéicanisation became dominant.

The Atlas Project: The culmination of the British aulture of computing

If one considers government funding as a key elémennderstanding this period in the
UK as it was in the US then a striking comparisan be drawn between the Atlas and
Stretch projects. The Ferranti computer departrpéayed an important role throughout
its 15-year history through its association witl thniversity of Manchester's Computing
Department and its provision of government commutaquirements, in a similar vein to
IBM in the US. Ferranti was a significant focus gdvernment-funded research into
computing and was a key contributor to the develemmof computing technology

throughout the fifties and into the sixties. Thda&tmachine forms the final chapter in
this traditional government model of computer depeient funding. The story of the

funding of Atlas is a complex one. However, it ig¢al/to understand the process of
construction through which this computer went.riiyides an effective description of the
distinctive UK government funding of the industny the late-fifties and marks the

changing relationship between government and imgubit developed in the sixties.

More significantly, the comparison with US fundiagpd development of the Stretch
project further emphasises the nature of the Britidture of computing and its changing

nature in this period.

The key issue at stake in approaching these prabigeto consider the use, as a driver, of
technology and the role it played in the BritisHtare of computing. We have already
developed an understanding of the university-lettuoel in the UK which drove
development along technically fruitful paths, batlhan effect on the commercial success
of those machines. The Atlas was not immune froeseheffects. The project was
conceived as a UK response to the military fungihgomputing in the US. Of particular
interest was the growing Atomic energy and weap@search on both sides of the
Atlantic and their apparent demand for faster araterrpowerful computers than any
other user. The Atlas was funded by research intdear energy by the UKAEA
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(Atomic Energy Authority) to the tune of £3.5millidn 1960° However, this sentence
rather simplifies the extremely complex series efatiations that led to the funding of
the ATLAS in the first place. Discussion had begunleveloping earlier projects which
pre-empted the need for powerful computers in tkgaeding atomic energy industry
and, as we shall see, the centrality of transiderelopment that this entailed. These
early projects formed the basis of the developiragket for high-speed machines. The
NRDC has been portrayed as significant in thisystdrowever our concern will be to
expand on this understanding by developing the oblether government departments
such as the UKAEA and its relationship with indystindeed, it is the interaction
between the UKAEA, central government and indugtithin a changing market place
that defines the nature of a new culture of conmguin the UK. It is the distinctive
interaction between producer and consumer thatedtloe shape of the British computer

industry in the fifties and no more so than in Atkas programme.

The genesis of the Atlas programme can be foundiinwithe context of transistor

development as a technology for computing in the Wks within this story that one can

immediately move away from simple notions of aetr from US development driving

technological development in the UK. The earliesirmmurings of a new project for the

British computer industry began in the early fdtiesurrounding this emergent
technology. Given their invention by Bell Labs 84T, transistors are more commonly
associated with US computer developments in theryiof computing literature. The

UK experience is often portrayed as a simple reacto US technological progress.
However the UK interest and expertise in their tisat was at least parallel to

developments in the US, and perhaps somewhat @naéwof it. Ferranti and Manchester
University in particular had a long association hwiransistor technology and this
informed the emerging need for a new large scalehina towards the end of the 1950s.
FC Williams at Manchester attempted to arrangesa 0 Bell Labs by Tom Kilburn in

* Howlett, J “The Atlas Computer Laboratory” lBEE Annals of the History of Computirigol. 21, No.
1,1999 p. 18

® Hendry, Jdnnovating for Failure (Cambridge, MA: MIT Press; 1989) pp 119-140 Hendietails the
failed attempt at the NRDC to kick start a UK fasmputer project.

121



the hopes of gaining information on their use asyeas October 1951.EH Cooke-
Yarborough, who was a colleague of Williams at TRRE had collaborated with US on
the Manhattan project and had developed a numbeoraiections in the States. Cooke-
Yarborough became Williams’ point of contact foisthew technology. In 1952 he sent a
rather grovelling request for a representative darap“the dozen or so” transistors that
Cooke-Yarborough had acquired from the US. In 1®@%pears this was an “abundant

wealth” in the new technolody.

Despite the paucity of information and practicahmples, research into transistors began
alongside current research at Manchester on the (dedlegacycle) Machine, which
became the Mark Il or Ferranti Mercury on completiom 1954. The possibility of
producing a transistorised variant of the machings veonsidered by the team at
Manchester as a likely development of their moraditional’ Mark | machine. A
number of prototypes were developed in 1953 an® 1881 Ferranti. The 1955 machine
contained some 200 point-contact transistors an@O 1Boint-contact diodes, being
replaced by the mass-production junction transis@s they became availaBlehe
machine ran some four years before the IBM 7090sicdered to be the first functioning
transistor computer, with a prototype running tveans before that. This achievement is
all the more impressive considering that the 198&tgbype was developed into a
commercial machine, the MV950 in 1956 by MetroaiiVickers, of which 6 were built
and which was the first commercially available siatorised computer, although they
were only ever used within the company itSefhe technology became the basis of AEI
Automation in the sixties, a company that focusetnarily on process control
applications for the electrical industry rather rthexpressly commercial computing.
Ferranti however did exploit this technology in thae fifties through the Atlas

programme.

® NAHC/MUC/Series 1 B1d Letter from E.H Cooke-Yarbogh, AWRE to F.C Williams concerning a
visit to Bell Laboratories to gain information aamsistor technology. (25 October 1951)
"NAHC/MUC/Series 1 B1d Letter from FCW to EH CooKarborough (24 January 1952)

8 Lavington, SH -History of Manchester ComputersManchester; NCC Publications; 1975

° Grimsdale, RL “The transition from valves to tretsrs” in Computer ResurrectigiNo 13, Autumn
1995
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This history of transistor technology in the UKsignificant as it immediately refutes the
simple suggestion that the UK was reacting in gBstic way to US development during
the development of the Atlas project. Rather tistosidevelopment was an integral part
of the British culture of computing and shows ttiet UK was, in technical terms, at least
as advanced as the US. The Stretch programme ib$haletailed in the next section,
has been portrayed as a fundamental driver of dusidns to develop a microsecond
machine and is particularly evident in the techhilierature portrayed by Simon
Lavington, who worked on the Atlas and subsequedBNroject'® However, given the
understanding of the large-scale, scientific matkethe University of Manchester and
the continued work by the department throughouffifties on transistor development, it
would be unfair to suggest that Stretch and theathof IBM was itself the basis for the
microsecond computer. The National Physics Laboydixecutive committee stated in
1958 that the continued work at Manchester on tstmstechnology throughout the
fifties on applications for scientific computing sva major element in the continued
competitiveness of the UK in computifigThe rhetoric is not one of catch up, but rather

of competition between equals.

This is at odds somewhat with the NRDC descriptbevents portrayed by Halsbury in
1956. Halsbury is noted as saying that no one eénUK could compete with IBM and
that effectively the UK was a generation behind g by 1956 As Hendry expertly

describes, this depressing picture was borne outhbyNRDC'’s repeated failure to
establish an ‘in-house’ high-speed computer profbrtughout the fifties. However, |
would contend that computing work within the inntwva network at Manchester and
Ferranti, away from initial government investmengs able to compete with the US in
the late 1950s and early 1960s as the market fgedscale computing in the UK
developed and grew. The NRDC response to the mituat 1956 is undoubtedly based
on a failure to understand the scientific marketvhitch the machine would be aimed.
The NRDC considered that the most suitable option developing a high-speed

19 Lavington, SH “The Manchester Mark 1 and AtlasHistorical Perspective” i€ommunications of the
ACM, Vol. 21, No. 1, January 1978 p. 7

1 PRO DSIR 10/329 Executive Committee Draft Annuap@t: Control Mechanisms and Electronics
Division “Computing Techniques” CME1, 1958

2 Hendry, dnnovating for Failure (Cambridge, MA; MIT Press; 1989) p 120
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computer would be to develop the machine withinRRRDC itself, in order that a tight
reign could be kept upon the funding. However, thés at odds with the pre-existing
British culture of computing that had intimatelyuma Ferranti and the University of
Manchester in a network of innovation with the likkbuyer of such a machine. It was the
market, or the user that was fundamental in theeldgment of such a large scale
computer. In the story developed below it is witinstant reference to the user that
allowed the development of the Atlas in the firkige. However, through the nature of
government funding, this also sowed the seed ddirigi binding the development too
closely to the potential user and forcing developimalong particular lines which
ultimately had limited appeal to others. Thesedias we shall see were fundamentally
tied to competition with IBM, a lack of clear praement policies from government and

the emerging dominance of a rhetoric of Americaiosa

Nevertheless, the decision to carry forward theeerpce in transistor technology into
new projects was not a simple one for Ferranti. dtraplexity of this story is based on
the increasing importance of the user in develogiogputing technology. The fate of
the Atlas more than any machine in the UK restedtlen potential market for the
machine, and was shaped more profoundly by thad tiesn any other. It is through a
combination of the British computer industries’ wi® compete directly with IBM and
the changing nature of the market for such compgutirat the basis for development of
the Atlas project can be found. As a result, tloeysdf focused development on the Atlas
begins with the user. The connection between Ca@aborough at the UKAEA along
with its association with the continuing work of Mznester University and Ferranti on
transistor technology led to discussions regardihg development of a possible
‘microsecond machine’ for use by the atomic indudfxisting computer technology was
becoming increasingly inadequate for the burgeoratmgmic industry in the fifties.
However, a microsecond machine would be such e larglertaking that the atomic
industry was seen as the only possible marketioh & computer. To that end in 1956
Kilburn’s team began work on the MUSE Computermicrosecond computer, aimed at
users such as the UKAEA.
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The technical background of transistor technologgt an understanding of high speed
computing at Ferranti and Manchester formed theisba$ negotiation between
government, industry and university. AERE Harweltdmic Energy Research
Establishment) under Jack Howlett held a numbedistussions throughout 1957 and
1958 considering the funding of the microsecond mater with a number of government
bodies in order that a UK alternative to the Stresbould be availabf€. This was the
subject of some discussion by Department of SciemceIndustrial Research Advisory
Committee on High Speed Calculating Machines (theinB Committee) which
considered that a UK capability in high-speed cotapushould continue to be pursued.
This committee had been established by Ben Lockepdnp control the Ministry of
Supply’s computer interests following his move ke tDSIR in 1952. The committee
actively pursued a policy of promotion of computivelopment throughout the late
fifties. In 1956 the committee concluded that witte British expertise in transistor
technology, the IBM Stretch project should be canmnted by a UK equivalent in

order to provide for the future computing needthefatomic industry?

The key to the microsecond computer was defining developing a market for the
product. The UKAEA was required to act as both asconer and a producer of
technology. However, the level of funding would &de be substantial to meet the needs
of the atomic community. The current fastest corapirt the UK, the Mercury (or Mark
II) ran at around 3 kiloflops, yet the Harwell dissions suggested that a machine closer

to a megaflop would be needed for future projétts.

The model of funding of the previous Manchester lmaes had generally been
Manchester University providing the design teamthwFerranti and government
providing financial and technical support. Ferrantis interested in the concept of a
microsecond computer, however the company was lingviat first fully to support the
project, a position which was wholly based uponrabjem of the market for the

13 Howlett, J “The Atlas Computer Laboratory” lBEE Annals of the History of Computirigol. 21, No.
1,1999 p. 18

4 |Lavington, SHHistory of Manchester Computei@lanchester; NCC Publications; 1975) p. 32

15 A kiloflop defined as 1000 floating point operatioper second. A standard Pentium 4 processor in a
desktop machine performs at over 650 megaflopgiitaim circumstances, to put this in perspective.
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computer. Clearly the UKAEA would be the single mimsportant customer for such a
machine, yet due to their limited terms of refeermmonfined as they were to the atomic
industry, they were reluctant to bear any signiftdanancial penalty for the development
of the machiné® Equally Ferranti was unable to conceive of a fotethe Atlas outwith
the atomic market. It is the need of Ferranti arehbhester to be tied to a user, coupled
with the lack of willingness on the part of thatuso actively shape the computer that
determined the development of the machine fronotitset. As a result of this delay, in
its earliest phase the microsecond project, or MUS8Iat evolved into the Atlas
programme was funded principally by the Mark 1 Catep Earnings Fund within the
Manchester Computing Department at the Univerdityis early work on the machine
allowed the Atlas, following resolution of the fund issue, to be built a great deal faster
than it would have taken had work been delayed fumtding could be agreed.

There is some criticism of the UKAEA role in thisopect which suggests that their
inclusion in the discussion thwarted NRDC attempts develop a microsecond
machine'’ This was discussed in April 1957 within the NRDCréaction to the Stretch

project in the States. The NRDC would build andigieshe machine itself by placing

development contracts at university and governntembratories. This was not looked
upon favourably by the UKAEA which assumed thatgcsiit was the main market for
such a machine, they should have a greater cootref the development, without
reference to, or paying, the NRDC to do the workifiem. The position of the NRDC is
hard to reconcile with the form of government irtwasnt in computing that had

dominated the fifties. Clearly this was an attetoptontrol government investment more
directly. However, it is hard to conceive of whalaege scale computing project would
be with such a limited reference to the market.ekd it was through the close
partnership and development of a market for thehinacwith the user that determined
the development of the Atlas beyond 1960. In masgpects it is the position of the
NRDC, which in 1956 and 1957 wished to developatgn ‘microsecond’ machine

5 Howlett, J “The Atlas Computer Laboratory” lBEE Annals of the History of Computirigol. 21, No.
1,1999 p. 18
" Hendry, dnnovating for Failure (Cambrdige, MA: MIT Press; 1989) p 138
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project without reference to the UKAEA or anotheosgible user that halted

development.

It was not until the Manchester network became notweely affiliated with the project
that progress was made. In a replica of the 194&ank, Patrick Blackett suggested, in
his role as director of the NRDC, that private isisly might be willing, given a
guaranteed market, to develop such a large macH&dwad in mind of course his own
network at Manchester with the assistance of FarrBg October 1958 the NRDC and
the Brunt Committee brought together producer amdr with the inclusion of the
UKAEA as a guaranteed customer and Ferranti agreatksign and manufacture the
computer to the specifications of the Manchestamt& To that end the NRDC under
Lord Halsbury also provided support to Ferrantsieeeten the pill in April 1959 with a
£300,000 loan repayable through a levy on fututessaf the machine, relinquishing
their demands on control of the finari@e.The University received financial support
through charging a 7.5% maintenance fee on the imacbf £100,000 a year and
received half the run time on the machine for Ursitg work, with Ferranti free to sell
the remainder of the run tinf.This initial deal, with the inclusion of UKAEA as
guaranteed customer allowed Atlas to develop intarge scale programme. However,
the needs of the UKAEA as user influenced a grestl @f discussion amongst the
network of actors regarding the most effective foomgovernment funding of the
programme. Equally, the NRDC was acting in a ratthélbious manner towards the
project. John F. Wilson is particularly critical tfe role of the NRDC in ‘splitting the
pot’ between the Ferranti team, with their histafy microsecond computing, and a
relative newcomer to the scene, EMIEMI received £250,000 from the NRDC at the
same time as Ferranti received their £300,000. fifueey was to fund the EMI 3400

18 Howlett, J “The Atlas Computer Laboratory” iEBEE Annals of the History of Computingol. 21, No.
1,1999 p. 18

9 Lavington, SHHistory of Manchester Computei®anchester; NCC Publications; 1975) p. 32 and
Wilson, JFerranti: A History, Building a Family Business B&975(Lancaster; Carnegie Publishing
Ltd., 2000) p.378-379

D Kilburn, T & Edwards, D - “Early Computers at Mdraster University” minutes of Seminar at the
London Science Museum, 23 May 1991, reproducétbimputer Resurrectigoivol. 1, Issue 4, Summer
1992

2L wilson, JFerranti: A History, Building a Family Business 1B8975(Lancaster; Carnegie Publishing
Ltd., 2000) p.379
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project which was also intended to be a UK basexlvanto the demand for powerful
scientific machines. This was a development ofEMI 2400 machine which had been
created by EMI as a commercial machine. This wdsamailable itself until 1960 and

EMI cut their losses in the computing field by aety seeking to offload its investment
in 1961 to ICT, following the failure of their 34G@oject to move beyond the prototype
stage?

By February 1959, Ferranti had spent £375,000 olasAtevelopment with costs
escalating in November 1960 to £650,000 with thaltégure reaching £930,000 by
October 1962 Approaches were made to the government regardiagptoduction
version of the machine in order to counter-balahese growing expensé&sDespite the
inclusion of the UKAEA as a customer, no officialder had been placed above the
reassurance of the Brunt committee. Furthermore, dévelopers were increasingly
concerned at other computing investments by théndity. Specifically, Ferranti was
concerned with UKAEA’s move to hire an IBM Stretofachine in order that, in the
short term, they would have access to the necessg@gr-computing power to continue
work while that Atlas was in development. Ferranéis particularly concerned at the
signals this was sending, not only about the gawent’'s attitude and commitment to
Ferranti, but also to other potential customerstenquality of the Atlad® Peter Hall,
manager of Ferranti’'s computer department wasquaati critical of the AEA attitude to
the Atlas as being less than enthusiastic withduting away from rather direct
Americanisation rhetoric: “Mr [Basil De] Ferrantis.iat a loss to understand why the
Authority are taking such a long time to place aeo. He contrasted the attitude of the
AEA to his firm with that of the USAEA and IBM® Ferranti was prepared to go further
to secure this contract placing the possibilitghia minds of the Ministry that were Atlas

orders not received immediately, Ferranti would pul of the computer business within

22 Campbell-Kelly , M.ICL: A Business and Technical Histdi@xford; Clarendon Press, 1989)

% |Lavington, SHHistory of Manchester Computefslanchester: NCC Publications; 1975) p. 32

2 PRO AB 16/3509 Letter from FF Turnbull (Ministry 8cience) to AE Drake (UKAEA),*1July 1960.

% PRO AB 16/3509 Letter to AE Drake (UKAEA) from Matry of Science, 16th August 1960 following
meeting with Swann (Ferranti)

26 PRO AB 16/3509 Note for the Record: Meeting with $1 Ferranti, Dr Hall and Sir William Penn{ 4
October 1960
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the weelé’ The UKAEA was unwilling to place an order in 1980e to confusion on
how best to meet the needs of the UK atomic inglustfile it remained committed to
the purchase of an Atlas, the Stretch machine ddx thired in the short term for other
operations. The decision to promise to supportafgrwith an UKAEA order in 1958
was only part of their computing needs and, in 196Qvas in need of short term

computing facilities to cover their current shalitha computing power.

In order to rectify this situation the Working Bawn Combined Use of Expensive
Research Equipment was set up to assess the nuliicgve method of providing
Ferranti with an order for the Atlas which was alsdhe taste of the UKAEA and their
long term computing needs. However, Ferranti wasammood to wait for this decision
to be made. Their insistence that a decision bentals soon as possible was to give the
company an air of confidence. The possibility afers from private interests and foreign
governments was proposed on the basis that thedy&rgment would support the initial
production model. Essentially the funding issue was of development cost. The £1m
that Ferranti had invested had to be covered imthm by an initial government order.
Without the investment from the UK government, ptitd orders from customers such
as the US Department of Defence, which had appeshEkrranti about the possibility of
purchasing two Atlases, would fall through as thess were contingent on initial
government suppoff. Essentially, Ferranti was perpetuating the ptojeodel of
government funding where the UKAEA and the govemimat large would be
responsible for development costs, retaining a egempcapability in the UK, and

allowing Ferranti to offer the machine commercially

One solution proposed by the Working Party on ComthiUse of Expensive Research
Equipment suggested that a single machine shoutddezed, as per the 1958 agreement,
but rather than be bought by the UKAEA, this maehshould placed with a third party
which could sell time on the machine to the UKAE®Biven the cost of the Atlas

% PRO AB 16/3509 Internal letter from C Pelly to Bioger Makins (Chairman UKAEA), 21September
1960

28 PRO CAB 124/2836 Meeting between Sir William Peang FF Turnbull, Section 7 $ December
1963. Interestingly these deals fell through dud$government policy on the use of foreign comysuite
military applications.
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purchase, this approach had the added bonus thatitl spread the load of development
costs over a range of users. This machine could Heeused by other potential Atlas
customers who included the National Institute fes®arch in Nuclear Science (NIRNS),
Cambridge and London Universities and the MetralalgOffice?® The break down of

time, as assessed by the working party suggestaduttiversity research was a major

potential user of the Atlas.

User Hours Per Week

Atomic Energy Authority 25+

National Institute for Research in Nuclear Scient&

Cambridge and London Universities 50

Metrological Office 2%

Table 1 Breakdown of Usage of Atlas
(Source: PRO AB 16/3509 Minutes for AEX(60) 48 meeting 2 December 1960, Minute 6
“Authority Computer Policy”)

This idea found a great deal of favour with goveenimas it would capture all possible
needs for such a large machine under a single gidugs the government could support
a single machine for a multitude of users, rathanta number of machines. However,
under this scheme, placement of the computer wpakk a number of security issues.
The UKAEA would not allow University users in thedwanced Weapons Research
Establishment at Aldermaston due to the sensitimture of the research théfe.

However, the UKAEA’s other major research labonatar Harwell, where NIRNS was

sited was less sensitive and would be more suifablese by University and commercial

users. However, this would mean the developmeatmifrpose built installation.

29 PRO AB 16/3509 Minutes for AEX(60) #8neeting 2 December 1960, Minute 6 “Authority Computer
Policy”
%0 PRO AB 16/3059 Letter to FA Vick (UKAEA)"5December 1960
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Despite these developments, Ferranti’s fear ofatbenic industry’s limited commitment
was confirmed as discussion continued as to tHene=ad for Atlas at all and, if it were
purchased, how best to cancel the already existorgract with IBM for a Stretch
machine. The working party considered the varicestscof continued rental for a time
and subsequent early cancellation of the Stretcbhma against the cost of Atlas. A
preliminary assessment in 1960 by HJ Millen, a rimal officer of the UKAEA,
suggested that the hiring of a Stretch machine emeapto purchase of an Atlas fell in
the British machine’s favour. The AEA suggestedt thavould cost £10.5m to hire
Stretch for five years at £2.1m per annum for a tshift hire of the machine. A
comparative Atlas installation would require a thshift structure to meet the shortfall in
power of the Atlas. The UKAEA predicted that thi®wld cost a one off payment of
£3.2m, including a £0.5m charge for early termmatof the Stretch contract, £2.0m for
the machine and the rest made up of £0.4m of mante and £0.3m in interést.
Financially speaking the cheapest option was to Atigs as soon as possible on the
basis that Stretch was more expensive to hire. Meweaking the longer term view, a
more sensible approach was to compare the purdiateetch with the purchase of the
Atlas, should the Stretch be needed beyond 196&hidrscenario the case for Atlas was
much weaker and the cost difference between Attabs $tretch was marginal. Both
estimates came to around £940,000°p@his cost analysis was continued by the
UKAEA, which compared various options for securthg authorities computing needs
for the foreseeable future including the purchaké&toetch. The various options are
summed up below, although the figures for Stretcthis case seem to be based on one
shift estimates of hiring costs and therefore regmé a rather optimistic picture of the
cost of Stretch which may be explained by the amioh of the UKAEA'’s financial

assessment.

31 PRO AB 16/3059 Letter to Mr Hudspith from HJ Mill{UKAEA) 7" December 1960.
%2 PRO AB 16/3509 Letter to Mr Hudspith from HJ Mill{UKAEA) 7" December 1960.
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Cost of StretchH £5.8m

-

Four Years Hire of Stretc £6.3m

Two Years Hire of Stretc £3.9m

—

One Atlas & Two Years Hire of Stretgh £6.4m

Two Atlases & Two Years Hire of Stret¢h £8.9m

Table 2 Cost of Various Computer Systems
(Source: PRO AB 13/3509 Letter from N. Levin (UKAR) to Sir Alan Hitchman (UKAEA) 14 ™
December 1960)

On these figures, the purchase of a single AtlaghHe AEA while continuing to retain
the hired Stretch for two years would be of rougtdypivalent value to four years hire of
Stretch. However, the AEA seemed reluctant to actlept the £2m figure for the
purchase of the Atlas was a reasonable amounhéocast of the Atlas; a position that
proved well founded (the final cost was £3.5miljiorFurthermore the Authority
suggested that the only practical solution wasfithe option i.e. the purchase of two
Atlases and two year hire of Stretch, “We do naard it as practicable for AWRE
[Aldermaston] staff to work on other than the danjftssince it is the same group of
people all the time. For the same reason it igoossible for them to work on other than
the day shift on the Machine at NIRNS. The onlycgicable solution therefore is to
acquire a second Atlas and install it at Aldermastoplace of the Stretch...l would like
to point out that the extra cost is likely to bar£3Therefore the argument [for Atlas]
should not be based on the immediate economics Briitesh low cost computer, but
rather on the long term value from a National poifview.” ** Essentially, the UKAEA
cost assessment suggested that the consolidatgettped NIRNS, while giving the
impression of government support for the computdustry was not a practicable option
from the point of view of Aldermaston. Rather,hietgovernment were really committed
to a UK based super-computer project, two Atlasestlie atomic industry would be
required. Essentially, if cost was brought into #ggiation, NIRNS was the cheapest, but
might prove to be a somewhat pointless exercise.

33 PRO AB 16/3509 Letter from N. Levin (UKAEA) to SMan Hitchman (UKAEA) 14 December 1960.
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These considerations were summed up by Sir WillRenny who considered the range
of options open to the Ministry of Science givere tHKAEA assessment of cot.
Ultimately some form of support of Ferranti’s intregnt had to be given. However the
existing arrangement with IBM for the Stretch maehivould complicate matters. An
Atlas used primarily for defence work was out of tjuestion, unless that machine was
owned and operated solely by AWRE. In that circamseé the NIRNS collaborative
agreement, with the UKAEA using time on the macHoreess critical applications was
the cheapest option, allowing the AWRE to contitueise the IBM Stretch for critical
defence work. Essentially, the cost analysis ofmater provision by the AWRE allowed
them to maintain control of an in house machinesagmnng the Atlas to a lower status as
a collaborative machine not used for critical degerapplication. No move towards
buying two Atlas machines was made, despite thesassent that the NIRNS project
would be of little use to the UKAEA. Penny statédtt“There is no doubt that, to put it
bluntly, the IBM Company is seeking to exploit thpresent monopoly position to get
quick returns on their Stretch machine, and theesaime to tie all users to IBM
machines and thus eliminate competitors. To breeknhonopoly position, it may be that
we should turn over to an Atlas machine for miltapurposes as soon as
practicable...However, as you know, the weapons padicthe Authority is not well
defined beyond the next two or three years...[as |saalecision about replacing Atlas
for military work should therefore not be taken nows a result, only a single machine
could be purchased, and this would have to ‘colldha bases’ with regard to potential
users. It was hoped this would give Ferranti thepsut they needed and go someway to

blocking IBM’s domination of the large scale comgruinarket.

To that end support could be given to a British inma& at NIRNS by the UKAEA for
less critical applications, leaving the authorite toption of future Atlas computers
should the need arise. Essentially, the NIRNS nmechias to be a large scale marketing
campaign for Ferranti and to maintain at leastpbssibility of a viable IBM alternative

for national security reasons. To that end thedi@tito go ahead and commission an

3 PRO AB 16/3509 Letter by Sir William Penny to F&riibull 18" December 1960
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Atlas at NIRNS was taken. This policy however efiaiy set in stone the government’s
approach to the Atlas. Soon after the initial deidh NIRNS was decided upon, London
University proposed the use of a UGC grant for alken KDF9 machine could be used
to purchase an Atlas with the assistance of a ferifilam, which later emerged to be BP.
The tone of discussion regarding the machine was ithshould in no way upset the
delicate consensus on the NIRNS proposal. Of pdaticconcern was the effect that
London University having their own machine wouldl agato question the viability of the
NIRNS Atlas, given a significant user would now &atieir own arrangements. Despite
this the government considered that a second Attadd be acceptable as long as it in
no way threatened the NIRNS agreement and thaaytimfact prove useful in silencing
increasing concern within the academic communitshefunder provision of high speed
computing within universitie¥ To that end the London contract was approved. As w
shall see, the issue of this second Atlas salevtiuge the question of development costs
and the stance of the government in providing itndest in the form of R&D funding as

opposed to a more comprehensive policy of procunéme

The government had approved a final costing ofAtlas machine at NIRNS at £3.5m
during the first half of 1961. A significant portimf this increase from the £2m initially
proposed was a further £0.7m to be paid by the UKA& development costs incurred
by Ferranti for the prototype Atlas, the remaindes the cost of developing the site at
NIRNS. The total development budget was estimatetiet £1.5m on top of the £2m
initially proposed®’ The government appeared unwilling to provide serR&D funding
for the Atlas over and above the limited procuren@drthe machine for NIRNS. Ferranti
had incurred significantly more in development sashd the remainder of these costs
were to be borne by further sales of the machineutfh increases in the price of the
machine for other buyers. Furthermore, the portbrdevelopment costs provided to
Ferranti by the UKAEA was to be repaid through famd system linked to these further

sales of the machine, increasing the price further.

% PRO CAB 124/2836 Letter from FF Turnbull to Thorap2d” July 1961.
% PRO CAB 124/2836 Letter from FF Turnbull to Thorap2d” July 1961.
3" PRO CAB 124/2836 Letter from RA Thompson to FFabudl 21° of September 1961

134



The system proposed was that Ferranti would redeieeannual payments of £140,000
but that this figure would be offset by 10% of thedue of all sales of Atlas machinery
(above a value of £1m) up to a figure of £450,06ravhich the percentage of sales
refunded would be 2.5% until the full £700,000 wasovered® This caused problems
for the London University bid for an Atlas as itchene increasingly clear that the
standard Atlas was likely to cost in excess of £2en figure on which the deal was
initially based. On top of this figure, the govermh would demand £150,000 in refund
of development costs. This would be in additiothi® extra cost of the machine from the
£0.7m development costs incurred by Ferranti anevfoch they had not been paid. As a
result, by seeking to cover all possible users isirgle machine at NIRNS, and the
resultant offset of development costs to futurechpasers, the government had increased
the price of the machine while reducing the pot#ntiarket. The lack of will to provide
the full R&D costs for the Atlas to Ferranti, addhaeen the standard funding model for
the previous Manchester/Ferranti machines, coupltdthe ‘collaborative’ nature of the
procurement policy, ensured that there was limitegther support from universities or
other government agencies who would have been atesustomers. Nevertheless,
despite these increases in price, the London mackas commissioned and became the
second, and last, Atlas to be built. The purchdgeeoLondon Atlas suggests that there
was a larger market for the machine, which wasiooefl in later years (see below). It
was the nature of the funding model employed byegoment which severely restricted

the competitiveness of the system and thereforadhger of potential users.

In technical terms the development and design wamkthe NIRNS machine was
substantially completed by 1959. Over and abovasAtkignificant power figures, a
number of other features of the design of the nmechtould be classed as new
innovations in computing technology. However, itswlar this reason that there were
substantially delays between the completion of giesof the machine and final
inauguration in December 1962. The close collabmmabetween user and producer in
this case, while being technically fruitful, wasc@ammercial liability for the system as

innovation led to a further falling behind the caatipon from Stretch in this case.

% PRO CAB 124/2836 Letter from RA Thompson to FFabudl 21 of September 1961
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The most significant innovation was the developnarthe ‘Supervisor’ software, or as
it is known today an operating system (a termedembiby IBM for OS/360 developed
for the System/360 machines in the mid-sixtieskseftially a key issue for computer
users in the sixties was the efficiency of the tume operations or throughput. If the
machine were idle for any period of time, it costsignificant amount of money,
particularly in such a large scale system as tHasAtn order to deal with this a small
team was set up to develop software for the madoirmkeal with the increasing problem
of time-sharing and machine flexibility. The reswlas the Supervisor, which gave the
Atlas a number of innovations. Multiprogrammingstval addressing, compiler and
spooling operations, which form the basis of modgparating systems, were present in
the Supervisor of the Atlas in 1962.

Innovation in this respect was driven by user ndé@ NIRNS machine, developed from
the outset as a collaborative machine, requireelval lof flexibility beyond that which
was standard for a large machine of this kind. gbeernment’s insistence on a single
machine for all users led to both innovative degaatures which, despite their value to
the final system, led to further loss of time innging the machine to market. The
development of the Supervisor in the Atlas is oft@erlooked and it did not stop IBM
claiming the invention of virtual addressing, whiahowed all storage devices in the
machine to form a single storage, or one-levelestim 1972° Multiprogramming
allowed a primitive form of multitasking. This coak over what job the processor did
remains a key selling point in modern operatingesyps and was clearly a significant

innovation. However, the delays cost Ferranti dearl

The effect of these delays and the nature of gonem procurement policies were
starting to become increasingly obvious to the &grteam. Indeed, the large scale Atlas
for NIRNS and London University were looking incsegly like rare commissions. In

March 1963, J Howlett from the Atlas Laboratory tsarpleading letter to RC Peaty in

39 Howarth, D “How we made the Atlas Useable’dnmputer ResurrectigtNumber 13, Autumn 1995
http://www.cs.man.ac.uk/CCS/res/res13.htri¥ecessed 16/04/06)
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the Ministry of Science requesting possible intéomal bodies which might have been
interested in the Atlas in order to drum up bussnd$e response from the Ministry had
an air of resignation and suggested that there littkes to be done that had not been
considered® By the end of 1963, a year after the inauguratrihe first Atlas, Sir
William Penny in a private meeting with FF TurnbulNas rather downbeat about the
possible success of the Atlas. When asked if th& bk&l a machine four times as fast as
the Atlas, Penny stated that this was possiblyctdse, but not for at least 18 months to
two years away. However, this success was tingéd failure as he felt there was little
chance that Ferranti could beat the US in the bigputer market. “We had, at one time,
been close to selling two Atlases to the AmericafieDce Department, but this had been
stopped by American arguments. We now had littlancke of beating IBM on the
Continent.”** Given the British government’s lack of commitmeatfurther publicly
funded Atlases there was little prospect of growtthat market. This situation was made

worse by the continuing issue of development costs.

Ultimately the government policy of refunding dey@nent costs had to be reviewed as
it consistently made the Atlas non-competitive wather large scale machines. In order
to recoup something of the investment, Ferrantu$ed their efforts on the Atlas I
machine, which was a smaller and, it was hopedermompetitive version of the original
Atlas. This was likely to cost less than £1m andiltdbe of interest to private buyers,
given that the large scale Atlas’ market was sdyelimited through the actions of
government and industry. The key benefit of theagédtll was that it would be below the
minimum threshold set by government for refund @felopment costs. The contract was
redrafted to allow for this and a refund of 6% dinsales of Atlas equipment, regardless
of cost was agreed up to a total of £450,000 (fttven £150,000 already recovered
through the London University scheme). Beyond figaire 2.5% of all equipment would
be refunded up to the final total of £0.7m. Thisangement allowed Atlas Il to be
marketed to a medium scale computer market, bumatély only 2 were sold. Ironically,

one customer was the AWRE at Aldermaston who had &luential in promoting the

“0 PRO CAB 124/2836 Letter from BC Peaty to J Howastt March 1963
“1 PRO CAB 124/2836 Meeting between FF Turnbull aindA8lliam Penny, 1¥' December 1963
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single collaborative Atlas computer at NIRNS, hagviejected the notion of a second

Atlas on the basis that it would be imprudent ia short-termi?

In this respect then the Atlas project was hinddogdboth government rejection of
funding multiple Atlas developments and the ingsise2on recouping development costs
through levies on private customers. The developratthe Atlas Il was also hindered
by a number of problems relating to the cost ofesopmputing. This was the change in
the computer market away from large scale machifesexample, one potential Atlas
customer, the SRMU (Space Research Management UOhithe Science Research
Council had two problems with the Ati&The first was that due to IBM machines being
available sooner and cheaper to the SRMU, most wodertaken by them already used
IBM data formats. However, the Atlas at NIRNS wasdified to take such data. Despite
this, the second problem was entirely the costhefAtlas. The position of the SRMU
was that time could be found on less expensive mash This was not a problem
confined to the Atlas, as the SRMU stated thatStretch machine at the UKAEA was

equally too expensive to buy time for their work.

The market had moved away from the traditional &egpmputer’ manufacturers. While
Ferranti and to an extent the government had fatasiention on beating IBM a subtle
shift in the market had occurred. A comment by siel of the SRC stated that it was
likely that ESRO, the European Space Research @ajeon, could follow CERN,
European Organization for Nuclear Research, in gusine CDC (Control Data
Corporation) 6600 computer, for their provisionhafh speed, large computing. It was
not an IBM computer that William Penny referredatben he stated that a US company
was developing an ‘Atlas beater’, but this CDC miaehThis was despite CERN, along
with a number of other European large scale compugers, having bought a Ferranti
Mercury machine in 1958. Ferranti had sold 6 of 18eMercury machines to overseas
customers in direct competition with the far moxpensive IBM 704 machine. However,

this success against IBM was confounded by a lbgsonind to CDC and by early 1964

“2 Lavington, SHHistory of Manchester Computefslanchester: NCC Publications; 1975) p. 38
3 PRO CAB 124/2836 Letter from JF Hosie to FF TuthBY January 1964
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Ferranti and the Atlas had clearly lost the bulkhaf large scale computer market to CDC
and the 6600.

This loss of ground was not on the basis of thartelogy of the CDC machine. CDC
claimed that much of the basis for the design & @DC 6600 machine, and its
favourable comparison with the Atlas was due tdrthee of Tom Kilburn’'s MUSE
paper published innformation Processingn 1959 to develop quickly a workable
architecture for the machiffé.In many respects, CDC developed a computer based o
the Atlas, without incurring many of the developmeaosts that so hindered the
development of the machine and reduced its futtmegects. The university led research
in the UK, and their need to publish, had a sigalifit impact on the competitive position
of the British computer industry at the start of 1960s. By 1967, the Atlas laboratory
was considering the future of their machine. A aepment looked unlikely from ICT,
the then owners of Atlas platform, who were congirtg on the commercial market.
Mike Baylis, an engineer at the Atlas laboratomtigsed the government for failing to
continue support for the British industry agairst tompetition from CDC. While the
Atlas was an ageing machine, he believed that tKestill had a technical lead in
understanding large computing devices and that rsboaild be done to support the
industry® It is a supreme irony in the story of the Britishiture of computing, which
had been so fruitful technically, that it was umatd address fully the problematic nature
of the interaction between government and indudtryvas this failure in the extant
technopolitical regime of the late 1950s which ftaslamental to the change in status of
the industry in the 1960s. This will be exploredrendully in later chapters, however
suffice it say that the move towards a new techhtgad regime of industry-government
interaction and the emergence of the rationalisatwoject of the 1960s, where
government and industry relations were completetauded, was a direct result of the
failure to establish a suitable framework for iatgon in large scale projects such as the
Atlas.

* LLavington, SHHistory of Manchester Computefslanchester: NCC Publications; 1975) p. 38

“> Baylis, M —The Future of the Atlas Laboratory and the Brit@bmputer Industry- Letter to Howlett,
(NIRNS), 13" January 1967 http://www.chilton-computing.org.d/associates/permanent/baylis.htm
(Accesed 15/07/07)
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To conclude this section, the Atlas was sold inyvemall numbers: the Harwell
installation and a joint London University/BritidPetroleum installation were the only
two Atlas machines built. Components of the machwexe sold to Cambridge for
development of the Atlas Il, of which only two weseld and the machine was dropped
immediately by ICT when they purchased the Ferraothputer department in 1963.
The loss of custom by Ferranti was due to goveriroastomers failing to present a
coherent and mutually supportive procurement potf@at defined more precisely the
balance between procurement and development cosmiSied were government actors
such as the AEA with their policy of retaining atioaal capability in super computers,
so vital to the atomic industry of the fifties, yhéailed to see how their decision to
develop a single Atlas to cover all possible neeevocably harmed Ferranti and the
project. The lesson of the fifties, as far as gowent and government bodies such as the
AEA were concerned was that such project basedmstipplarge scale machines was too
expensive, yet remained vital to national capahbilAs a result there was a need to
downsize the computer to a more practicable scalayarom the purely academic
exercise of large machine building which had dot@dacentral government funding of
computing in the fifties. As a result future govesient policy began to focus less on
individual projects, as it had in the past, and endewards more fundamental
restructuring of the industry in order that the ifpcdl end of retaining a national

capability in computing was served for a reducettagon the part of government.

The US experience: The Stretch Project in a changgnmarket

However, what must also be noted from this storg the loss of market to CDC towards
the end of the life of the Atlas project. The facat it was not IBM that formed the
principal competition is significant. Indeed, theceess of Stretch was also limited and
pointed to the same change in market structurdlandulture of computing that so badly
affected sales of the Atlas. In this section, a pamnson will be made with this

experience of US innovation in similar computerjects.

“8 Lavington, SHHistory of Manchester Computei@®lanchester; NCC Publications; 1975) p. 37
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As is the case with the history of the UK computadustry, the history of the US
computing industry is a story of competition forvgonment funding. The extent of
government funding of the US computer industry ashale in the fifties is unclear.
However, by 1965 the US government funded research development in the US
computer industry to a tune of $300 million, whiabcounted for some 49% of total
R&D expenditure in the US industfy.The importance of government funding in the
fifties to the development of the US computer indusan be seen through investigation
of large computer projects that ran parallel toAltlas project in the UK. In this case the
IBM Stretch project will form the basis of this cparison, with reference to the
emergent competition of CDC. While this is a stdefined by the success of IBM at
capturing various forms of government funding tlgloout the fifties, it is also a story of
failure for IBM in a changing market place. A siarilprocess of decline in the traditional
large government project approach to computing kaisb IBM, however, unlike the UK
where the response was to move towards a ratiatialisof industry, the US culture of

computing chose a different path.

The IBM Stretch project developed out of the SAGHjgct (Semi-Automatic Ground
Environment) programme. SAGE had been the basmumh of IBM’'s development in
the fifties coming online in June 1956, roughly coment with the Mercury development
at Ferranti. Sage developed out of radar air defgmojects in the forties, taken up by
IBM in 1952. Essentially the project accelerated/IB use of ferrite core memory over
the second generation CRT, in the same way thatigrmoved Ferranti into high
speed computing. SAGE provided the model for deyeknt that IBM followed in the
late fifties. The Stretch programme was designgaetform the same role in ‘stretching’
computer technology of the fifties to the level uggd for continued growth into the
sixties. In this case however the support circwis the object of development rather
than memory, and transistor was the technologylBidtwas to stretch up to. However,
this was not the initial concern of the NSA (NaabSecurity Agency). In fact, when the
initial funding of $1.1milion was offered by the WSto develop a faster version of
SAGE, IBM were specifically told not to use transistechnology, as the NSA remained

*” OECDGaps in Technology Series: Electronic Comput@saris; OECD; 1968) p136
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unconvinced by the computer manufacturer’s insegehat transistors were likely to be
used sooner in computers than in the phone sysiemvHich they had been invent&d.

This parallels the lack of enthusiasm with whicé transistor project at Manchester met.

Nevertheless, additional funding was needed by lB®Mevelop a successor to SAGE.
The most likely source of this funding was the graymuclear industry. As in the UK,
large scale computing projects moved increasinglyatds funding through the nuclear
programme. The Stretch project developed from tI®S6E roots towards providing a
general purpose high-speed computer for the AE@riWd Energy Commission). With
this new customer, funding was increased to $4li@milin 1956 for a machine to be
installed at LASL (Los Alamos Scientific Laborats), which was roughly equivalent to
£1.7m in 1960 making the Stretch machine similademelopment costs to the Atlas. As
in the UK, a machine of the specifications requiradthe cost required by the AEC,
demanded the use of transistor technology. ThetcBtrmmachine then had a similar
genesis in under funded transistor research théitghgen birth to the Atlas project in
Manchester. Similarly, both machines were to becametral to the growth in the

nuclear industry in their respective countries.

IBM had developed a strong policy towards transiséchnology prior to work on the
Stretch machine. Essentially, Project Stretchatetl the operational phase of long-term
research in transistors as Poughkeepsie (IBM’sarekelaboratory) had been educating
engineers in the use of transistor technology eaidihg them for their eventual from the
early fifties, producing rather ad hoc transistedisproducts such as the 608
Transistorised Calculator which developed the bessearch required to produce a full
scale transistorised compuférAs detailed below, the loss of a University of i@ahia
Radiation Laboratory (UCRL) contract to Remingtoan® was due to IBM familiarity
with the potential of the semiconductor industryl @neir desire to push the technology,
despite the long lead out time that it would inatnich lost them the UCRL contract.

“8 pugh, E WBLUIilding IBM (Cambridge MA: 1995; MIT Press) p.232
9 Pugh, E WBLUIilding IBM (Cambridge MA: 1995; MIT Press) p.229
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Surface barrier transistors and point-contact tséms were current technologies at the
time. The principal difficulty associated with tieesarly transistor technologies was their
unreliability. The life expectancy of a germaniumirg-contact transistor was highly
variable. It deteriorated throughout its life sand was extremely susceptible to changes
in temperature and humidity conditions, makingatgle and cheap production difficult.
A further disadvantage, particularly in computiegnis was the low frequency at which
the germanium point-contact transistor could ogeratequency in computing equates to
speed. Companies such as Philco in the early difiad produced surface barrier
transistors which were a higher quality of trarmsighan the traditional point-contact
type. The main advantage was that surface bama@sistors could be manufactured
more reliably and they could operate at higherdesgies increasing the overall speed of
a computer which incorporated them. However, thadeances were at a cost and

transistors still remained relatively expensive oordities.

This final stumbling block was overcome in 1956hwihe development of the diffusion
production technique. This allowed transistors ® fmade in batches rather than
individually and at a higher level of control. Thesult was further advances in reliability
and, eventually, a reduction in price mostly thiotige use of cheaper materials such as
silicon, significantly cheaper than the traditiogafmanium transistaf.IBM did not use
silicon transistors until the System/360. Neverls| it was these developments in the
reliability and unit cost of transistors that alleaviBM to bid for government contracts
on the basis that it could produce a machine If@@dgifaster than current machines. This
magnitude of speed improvement was not princigallgugh any significant advances in
memory or storage techniques, but rather through uke of aggressive levels of

parallelism in the design, using the new, cheagststor technology*

With the funding provided by the government, IBM swvable to develop transistor

technologies suitable for mass production in tharmercial sphere. IBM became a major

*0 Braun, E & MacDonald, Revolution in Miniature(Cambridge; Cambridge University Press; 1978)
pp.61-65

1 Bloch, E “The Engineering Design of the Stretchrpater” p.421 in Bell, CG & Newell, A (eds) —
Computer Structures: Readings and Examesw York: McGraw-Hill; 1971) pp.421-439
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manufacturer of components in this period and an@ntributor to the development of
transistor technology. By the 1960s, IBM was plgcipatents on semi-conductor
technology at the rate of fifty a year, a rate omfyialled by AT&T2? Perhaps the most
significant development was the SMS (Standard Mard8lstem) developed for Stretch.
This formed the backbone of IBM’s move into trat@midechnology, allowing the cheap
production of modular circuit cards, prior to theewf integrated circuits, which could be
used in a range of products. The system basicaligisted of an automated process of
placing and wiring transistor circuits which couldd standardised and used over a range
of applications, spreading the cost of transiserelbpment over a range of machines.
As a result of this ‘shared load’ of transistor elepment, the first beneficiary of this
system was not Stretch itself curiously, but th#1B090, a transistorised version of the
IBM 709 computer which came online in November 19%%sentially, through
government backed investment in large scale p®jetich used transistors, IBM was
able to leap frog current design conventions arférathose projects a spectacular

improvement in speed through advances in machuctetacture.

The Stretch machine left IBM for Los Alamos on th@" April 1961 and was handed
over to the laboratory a month later following alkttion. However, this delivery was
tarnished with a degree of failure. IBM had beeweastain of the performance of the
machine until it was finally assembled in 1961. Glimions had been used to get a
performance figure based on raw statistics of #meous components and it was expected
that the Stretch would run at 10 times the spedtie7090 machine (IBM’s then fastest
machine). However, the simulations were unable udg¢ the level of concurrent
operation between internal units and as a reshignwits ‘switched on’ performance was
significantly less than IBM anticipated. Ratherrtitan times faster than the 7090, it was
only eight times faster. In a panic move Tom WatdBM’'s CEO, announced a drop in
price to their potential customers from $13.5 roillito $7.8 million, though stating “if

we get enough orders at this price, we could goadliusiness.” Stretch, under these

*2 Tilton, JEInternational Diffusion of Technology: The CaseSemi-conductor§Washington DC;
Brookings Institute, 1971) p 57 cited in Bashe, Gahnson, L.R. Palmer, J.H. & Pugh, EIBM'’s Early
ComputergCambridge MA; MIT Press; 1986) p 415

3 Bashe, C.J. Johnson, L.R. Palmer, J.H. & Pugh,. BB\’s Early Computers(Cambridge MA; MIT
Press; 1986) p 411
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terms would be a financial black hole for IBM. Asesult the Stretch was never offered
beyond the initial contracts IBM received at thesetr” IBM produced a total of 9
Stretch machines for these initial customers: thgiral Los Alamos machine, the
Harvest system (or 7950 Data Processing SystemjhtorNSA, Lawrence Radiation
Laboratory, AWRE at Aldermaston, US Weather BurdallRE Corporation, US Navy
Dahlgren Naval Proving Ground, IBM and the Commissa I'Energie Atomiqué®

Post-mortem accounts of the project from within IBkdm a consultant Ralph E.
Meagher stated that the fundamental error had tzebase the price of the machine, and
the development costs associated with it, on tlsésha “sparse experimental evidence”
and IBM had “gambled with the project before thahiysicists, circuit engineers, logical
designers, and systems planners had been givarstiz amount of time to take careful
stock of their work.®® Similarly, Tom Watson requested a report on whaire had been
made and why the Stretch project had become sumbstly problem for IBM which
confirmed that “To undertake a product developnmoject that represents a 100 times
improvement over the existing State of the Art, hwguaranteed specification and
delivery dates, is fundamentally unsount|."The report came to a recommendation that
in the future IBM should separate product developnfeom advanced development.
Development costs on advanced projects would betlgtbased on the cost incurred
rather than on a final price. By that same tokesw mproduct development would be
separated from these development costs and prio&le based on firm empirical data
on machine performanc&This strict separation of development costs aodymts bore

a striking resemblance to the kind of interactiathwovernment that Ferranti had sought

at the outset of the Atlas project, and it wasgber separation of development costs and

> pugh, E WBuilding IBM (Cambridge MA: MIT Press; 1995) p.236

%5 Bashe, C.J. Johnson, L.R. Palmer, J.H. & Pugh,. BB\’s Early Computers(Cambridge MA: MIT
Press; 1986) p. 456 and Footnote 112 p.673

¢ Bashe, C.J. Johnson, L.R. Palmer, J.H. & Pugh, BB\'s Early Computers(Cambridge MA: MIT
Press; 1986) p 455

" Bashe, C.J. Johnson, L.R. Palmer, J.H. & Pugh,. BB\’s Early Computers(Cambridge MA: MIT
Press; 1986) p 455

8 Bashe, C.J. Johnson, L.R. Palmer, J.H. & Pugh,. BB\’s Early Computers(Cambridge MA: MIT
Press; 1986) p 455
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product cost, coupled with the contraction in thaerket through government action, that

so damaged Atlas sales.

IBM’s reasons for rushing into the Stretch projeetre clear in the late-fifties. Transistor
technology was available to IBM’s competitors aswae funding to develop it and IBM

had a degree of difficulty competing for governmimtding with a number of other US
companies. For example, Remington Rand had recevwagmber of contracts assisting
development of their Univac machines, inheritedrfrtheir purchase of the Eckert-
Mauchly Computer Corporation in 1950. The levelfufiding received by Remington

Rand from the government in the early to mid-fgtimas comparable to the levels
received by IBM for the second round of SAGE ($liliom) development. The cost of

developing the UNIVAC 1101 into the UNIVAC 1102 delred between 1954 and 1956
for use by the Air Force at the Arnold Engineerbgvelopment Centre in Tullahoma,
came to $1.4 million. Following a merger betweenmiReggton Rand and the Sperry
Corporation in 1955, Sperry Rand received a nunatbeimilar contracts from the Air

Force. For example, it developed the Univac 1104Nestinghouse Electric in 1957 for
the design of missiles at Boeing for the BOMARCgreonme which was ultimately used
in the Air Force’'s SAGE (Semi Automatic Ground Enoviment) defence system in the

sixties for tracking enemy bombers.

The competition from Remington Rand/Sperry Rand@nivac development stable was
a principal factor in IBM’s decision to build thér&ch machine. In 1955 IBM lost a bid
for the LARC (Livermore Automatic Research Computéor the University of

California Radiation Laboratory (UCRL) to RemingtBand. As suggested above, IBM
had bid on the basis that it could produce a famter more powerful computer if they
were given more time, the basis of the Stretchogbphy. IBM needed the project to
continue to compete with the UNIVAC in the largedeccomputer market. However,
UCRL rejected this proposal preferring the Remingiand machine which would be

available sooner. This prompted IBM to look for th&SL contract which eventually led

%9 Gray, G — “The UNIVAC 1102, 1103 and 1107”Umisys History Newsletter, January 2002, Vol. 6,
No.1http://www-static.cc.gatech.edu/gvu/people/ranaiypenter/folklore/vénl.htn{lAccessed: 15/03/06)
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to the Stretch project proper. It could be suggkstat the real aim of the Stretch project
was to convince possible customers that a thenematent machine was likely to
outperform current technology. This was a stratedych worked in capturing the
government funding vital for development but, ashage seen, cost IBM a great deal of
money in the longer term. Nevertheless, if a UNIVAfachine won such a contract, it
would essentially stone wall IBM from winning caatts to build machines in the future
for the defence market. Sperry Rand remained ecipah competitor for government

funding up until the mid-sixties so Stretch wastalyif dangerous gamblé&°

However, it was an offshoot of Sperry Rand, CDCiclwlwas the real threat to IBM in
the early 1960s and, with the failure of the Stigbcomoted a shift in strategy at IBM
away from large computers. CDC broke away from S§pBand following the merger.
Differences in opinion between the Remington Ramdl &perry Corporation Labs were
cited as the principal reason for the separatissehtially, the team under William
Norris, the founder of CDC, found the bulk of thpipjects were dropped in the wake of
the merger. With little faith in the Sperry Randmagement, Norris left to found COE.
In a similar model to their parent company, CDC peted for government contracts on
which to base machine development. The first wasGDC 1604, built in 1960 for the
US Navy Fleet Operations Control Centre in Haw@ontinuing the focus on the very
high end of the computer market, CDC announced6t@® in 1962 for the Lawrence
Livermore National Laboratory which was to be 3 dsnfaster than IBM’'s Stretch
through a focus on silicon based transistors andllph processor architecture. This
meant that a smaller, simpler processor could dallentasks, working in parallel with a
number of other processors, simplifying instructisets to improve core processor
speeds. This meant that the 6600 was essentialyfittt RISC machine (Reduced
Instruction Set Computer). CDC and later Cray Reseéa company founded by CDC
chief designer Seymour Cray in 1972) went on to idate the super-computer market

throughout the sixties, seventies and eighties.

€0 Flamm, KCreating the ComputgVashington DC; Brookings Institute; 1988) p 108

61 Lundstrom, DEA Few Good Men From UnivdIT Press: Cambrdige MA; 1988) p.37;Worthy, JC
“Control Data Corporation: The Norris Era.” In IEEaNnals of the History of Computing, vol. 17, ng. 1
1995 pp 47-53
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To illuminate the nature of this competition, lstwunpack the nature of the US market in
this period. As can be seen below, by the mid esxtiBM’s competitors had multiplied
to become “IBM and the seven dwarfs” (Burroughs,ivido, NCR, Control Data,
Honeywell, GE and RCA). Although having a signifilg smaller market share than
IBM, the increase in competition is clear. In 198M accounted for 65.8% of the US
computer market while Univac, it nearest competocounted for 8.7%. By 1965
however, IBM had lost some 15.8% of the market. D& of this loss was to the
growth of smaller manufactures such as CDC in sfistiareas of the market, such as
large scale computing who emerged out of the irstmgaconcentration in the market.

The market share of ‘others’ halved over threeg)ear

Department of Total US Computer Market
Defence Market

1965 1962 1965
IBM 45.1% 65.8% 50.0%
Univac 14.6% 8.7% 12.1%
NCR 14.2% 1.7% 10.8%
RCA 8.3% 1.6% 2.5%
CDC 5.5% 2.0% 4.7%
Burroughs 2.9% 2.2% 4.2%
GE 1.8% 1.1% 2.4%
Honeywell 1.2% 0.6% 4.6%
Others 6.4% 16.3% 8.7%

Table 3: Market Shares of US Computer Companies
(Source: OECD —Gapsin Technology Series: Electronic Computers (Paris; OECD; 1968) p139)

Of particular concern to IBM, following the investmt in Stretch was the growth in the
smaller computer manufacturers in the defence nhddtelarge scale computers. The
OECD in 1968 suggested that by retaining a strorigtb the needs of the consumer in
specific circumstances such as these, companie<CikC and Univac had been able to
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survive the scale of IBM investment in R&D throughdhe fifties and sixtie¥ Their
strength was in their ability to specialise in anoreasingly diverse market. Indeed, table
4 below was used by the OECD to suggest a strolegf@o smaller competitors and as
evidence of the close fit between the needs ofuwoess such as government department,

and these smaller companies.

Number of computery Percentage Purchased
operated by DOD

IBM 628 34
Univac 204 62
NCR 198 2
RCA 116 60
CDC 77 83
Burroughs 41 46
GE 25 24
Honeywell 16 56
Others 89 84

Table 4: Department of Defence Computer Usage (Mahc31™ 1965)
(Source: OECDGapsin Technology Series. Electronic Computers (Paris; OECD; 1968) p.141)

The greater percentage of machines purchased bypépartment of Defence in the
smaller companies provides some evidence of thel lefs customer satisfaction with
these machines. The OECD considered that the hggreentage of machines purchased
by the DOD from smaller manufacturers suggestebbseness of fit between the needs
of the defence market and the products of thesdesnsampanies. The conclusion of the
OECD was that smaller manufacturers in this peviede in fact the most successful at
providing for these specialist needs and this vedlecsted in the higher proportion of

purchases by such consumers (see Table 4). Uliyrtaen the nature of competition in

%2 OECD Gaps in Technology Series: Electro@omputers (Paris; OECD; 1968) p140
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the US was complex, and indeed it appeared thafaties on IBM in the UK as the
barometer of US competition was perhaps unfoundeehghe strong competition that
IBM faced in its home market from small companipgaalising in particular market

sectors.

Conclusion

What we see then is a similar pattern in the U$hto UK experience of large scale
computing innovation in the early sixties. In th&,UFerranti suffered from their reliance
on a project approach to large computer developrmfi@ntefence applications. This
policy was particularly problematic given the gaweent insistence on only a single
machine in order that the political end of ‘natibeapability’ could be satisfied with

minimal outlay. Equally the issue of recouping depenent costs through future sales
hindered the commercial viability of the Atlas etface of increased competition from
specialised large-scale computer manufactures asdDC. Equally, IBM’s policy of

development through large scale projects was pnadiie in terms of development costs.
The poor separation of product cost and developroesit resulted in major losses for
IBM in the Stretch programme. Furthermore, IBM walso coming under increasing

threat from competitors in this market.

However, there are key differences between the KW@AS experience that mark out the
success of IBM in translating the problems of taee Ififties and early sixties into a
successful business in the late sixties. The kayeisit stake when one considers the Atlas
and Stretch projects are the ways in which botlepts defined the nature of government
interaction with the computer industry and the wayswhich this interaction would
change. For IBM it moved the company away from dargcale interaction with
government which had defined their initial periodtie computer indust.IBM moved
away from the super-computer market in the facdhef Stretch failure and greater
competition from increasingly specialised actorghwi the industry such as CDC
towards a more EDP (Electronic Data Processinggdésisiness. The structure of the

8 Flamm, K —Creating the Computer Washington DC; Brookings Institute; 1988 p 111

150



industry in the US changed towards ever greategrdity and specialisation throughout
the 1960s. IBM was able to take the lead in teahmplthat they had and develop
commercial machines based on this technology. TretcB project was fundamental to
IBM’s emergent policy of using government investitnproviding a structure around
which to develop a successful Innovative Corporatidary O’Sullivan highlights the
importance of IBM’s success in using (inadequateéhm case of Stretch) government
funding as an initial incentive to develop successsovative network§? IBM was able

to deal with its competitors through this changesirategy. O’Sullivan highlights the
specific failure of Univac relative to IBM. O’'Swian contends that Univac failed to
understand the level of financial commitment reediby a computer company from
internal funds outwith direct funding by governmeifihis commitment was vital to
successful commercial exploitation of initially &éincially dubious partnerships between
computer firms and government. Ultimately “Remingf®and was handicapped...by an
unwillingness to take risks in the EDP businessp@arse that caused it to be too late in
the marketplace with new producf8.ft was the initial failure by IBM to achieve a sk
bond between government-led development and seifabducts for a larger commercial
market that mark the difficulties faced by the &tineprogramme. Throughout the sixties,
IBM was able to redress this balance through speicig to an extent in the EDP market

by exploiting their government-funded projects.

In the UK, the Atlas project also redefined theunatof government interaction with
industry. However, in direct contrast to the US theve away by the principal provider
from such large, project based interaction with egoment was coupled with a move
towards a new form of interaction with governmerdsdd on rationalisation. This
redefinition of the terms of government interactfandamentally altered the structure of
the British industry away from the diversity of thities towards mimicry of the 1950s

US model of a national champion such as IBM. Thistaric of Americanisation that

8 o'Sullivan, M Contests for Corporate Control: Corporate Governaramd Economic Performance in
the United States and Germaf@xford; Oxford University Press; 2000) p 135-136

® Fisher, FM McKie, JW and Mancke, RBM and The U.S. Data Processing Industry: An Ecnito
History (New York: Praeger Publishers; 1983) p. 39 quated’Sullivan, M Contests for Corporate
Control: Corporate Governance and Economic Perfonoein the United States and Germd@yxford:
Oxford University Press; 2000) p 136
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emerged in the wake of the Atlas project is questidte given the threat that IBM faced
from competition within the US. While the UK wasekeng to emulate IBM through a
rationalisation of the UK industry, the US industeyyas becoming increasingly
diversified. Considering the nature of the ratisatlon and restructuring of the UK
industry that took place throughout the Sixtiegdshon this rhetoric of Americanisation,
will be the subject of the next section of the thes
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Chapter 5

Changing Government: Industry Interaction: Commercial Computing and Merger

Introduction

In the previous chapter, the changing nature ofe@awent interaction with the British
computer industry was explored. This was in retatio defence applications such as the
atomic weapons industry and the changing marketctomputer technology. It was
shown that the Atlas project was undermined by &eamon government away from large-
scale project-based investment in the computersimguThe effect of the failure of large-
scale projects such as the Atlas was to redefieentture of government-industry
interaction and therefore redefine the nature dfitepolitical regime in the UK. In this
chapter we will concern ourselves with the changiature of that interaction in relation
to more expressly commercial computing developmantshow this change precipitated
the development of new approaches to the computohgstry. In this case, the emergent
technopolitical regime became imbued with the rhet@f Americanisation which
resulted in a move away from the project-basedract®on which had dominated the

industry towards a rationalisation-based project.

In order to tell this story effectively, we willack the change from earlier forms of
government in the 1950s dominated by a technopalitregime of project based
interaction to the development in the early 196D8ew forms of interaction based on
this concept of rationalisation. In this case, w# woncern ourselves initially with

commercial developments at Ferranti and contrasilth the merger of the company in
1963 with ICT (International Computers and TabuisXoln developing this story, the
changing technopolitical goals of government candiseerned and the impact of this
upon the nature of government interaction with Btdy In this respect, Ferranti
epitomises the link between earlier forms of gowsnt interaction with the computer
industry and the emergent regime of the 1960s rolealy than any other sector of the

industry.
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In concluding this chapter we shall see how the exidbd nature of earlier forms of
interaction between government and industry drdwe ¢ommercial exploitation of
computers along a distinctive and somewhat unsefidgsath. In this respect, the former
regime determined the nature of new forms of imt@wa with government and industry.
For example, in a similar process to the previdwspter, the emergence of a rhetoric of
Americanisation as a key component in the techntigadl regime, determined the nature
of the interaction. This in turn drove the procedsrationalisation and merger that
engulfed the industry from 1963-1968 and then, easshall see in chapter seven, drove
attempts at integration of the industry at the [Basm level. Ultimately, the rise to
dominance of this distinct technopolitical reginregpitated a great deal of discussion
amongst sectional interests with government andsirg on the future shape of the

computer industry and the role of government in thaustry.

Ferranti and Commercial Computing: Project based cdlaboration and the dual
approach

Concurrent with the development of the Atlas, goweent supported a number of other
projects at Ferranti. The nature of this governnietgraction with Ferranti in the 1950s
can be contrasted with the nature of that intevadm the early 1960s. In the mid 1950s,
Although Ferranti focused on developing computeisrgific computer users, such as
the Atlas, Ferranti also had a strong hand in coroialecomputing. A key feature of
this was the connection between these large scakerigment projects such as the Atlas,
and the smaller commercial projects which owed eatgdeal to government based
development. Ferranti, throughout the late 195@=mgpted to develop a strategy of
modification to scientific and defence computersappeal more overtly to commercial
customers. It is this search for a strategy ofgragon between government projects and

commercial developments that will be explored is gection.

The most significant instance of Ferranti-governimateraction, in the fifties was the
Pegasus project. The Pegasus was a joint Ferr&ibEN (National Research and
Development Corporation) development. This was onea range of projects that

emerged from the early support provided to the i®ritcomputer industry by
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government. In a similar story to the Atlas, thgd@®is was somewhat mixed in terms of
success as we shall see. This story has beendfddebin John Hendry’'s history of the
NRDC! Hendry is somewhat critical of Ferranti in thisntext, stating that the internal
dynamics of the firm and competition between deparits led to overspending and
accrued heavy losses to the NRDC. However, themeoi® to say through assessing the
nature of the interaction between government andustty in the context of
technopolitical regime change. In essence, thadat®n can illuminate the character
and place of technology in politics and the chaggmature of this through time.
Fundamentally, by understanding the nature of thedihg of these projects, the
development of new approaches to the computer indirsthe 1960s can be discerned.
What then characterised the technological regimtefl950s and how did this manifest
itself in the interaction between government arduigtry?

The origins of the Pegasus are found in the E#igt package computer developed at
Elliot Brothers, an alternative to the Ferranti/Mhaster axis of computing innovation
nurtured under the auspices of the NRDC. The Br@ammittee, set up by Ben
Lockspeiser to oversee government funding of comgutrojects when he had left the
Ministry of Supply for the Department of Scientifamd Industrial Research, and Lord
Halsbury considered that the William’s Tube develbgdor the scientific Manchester
Mark 1, had the capacity to be exploited in morg@regsly commercial terms. His
reasoning was, as discussed in Chapter 1, thahtiest of IBM in the technology for

commercial applications should be mirrored by alsindevelopment in the UK.

Having met with a stony silence from a number o$giole commercial partners (see
Chapter 2 for BTM, Power-Samas’ refusal), ElliobBrers emerged as the most willing
firm to develop a new system based on the Brigsid lin computing. To that end Elliot
Brothers were given access to the Manchester gasemt the 401 package system was
developed in prototype form through direct fundimgthe NRDC from April 1952. The

! Hendry, Jnnovating for Failure (Cambridge: MA; MIT Press; 1989)
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project was estimated to cost £30,000 but thisréigose to £50,000Despite this level
of funding, the patents developed under this ptojesre rather unproductive initially
although the system itself bore many significambbwations. Perhaps most significant in
terms of commercial viability was the modular nataf the machine. It was substantially
based on the MRS5, a digital real-time fire conspstem developed for the Navy; an
electro-mechanical gunnery system which made ugeinted circuit technologyBased
on this fundamental work, the 401 was developedveasl delivered to the Agricultural
Research Council for their Rothamsted Laboratorylarich 1954 and remained the only
machine of that type producédHowever, the modular technology developed for4bg
led to the development of the retail version, thieofE 402 in 1955. This machine was
fairly successful and gave Elliott a foot-hold lretcomputing market selling 11 of the
machines. The final 400 series machine, derivedhftbe NRDC package computer
specification was the Elliott 405 which was markieteternationally through licensing

arrangements with NCR, and proved successful vitmachines built.

A key factor in the initial lack of productivity ahe 400 series was consistency within
the innovative network surrounding the developmést.mentioned previously, despite
this success, a number of key figures in Elliotb8rmoved on following the initial
development of the 401. This proved particularigngicant in terms of funding as the
NRDC was rather more willing to support the indivad holders of patents with the
NRDC and key individuals rather than the compafoesvhich they worked for. John F
Coales director of Elliott Brothers Research Labmmaat Borehamwood and WS Elliott,
director of the computer department within the fabary both left to pursue research at
Cambridge. Coales had been the principal pointooftact for the NRDC with Elliott

Brothers and his departure severed somewhat thkingorelationship. As a result the

2 Crawley, J “NRDC's Role in the Early British Compulndustry” inComputer Resurrection: Bulletin of
the British Computer Conservation Socjdgsue 8, Winter 1993
http://www.cs.man.ac.uk/CCS/res/res08.litacessed 30th Oct 2006) John Crawley was a sogmif

% Lavington, SHEarly British Computers(Manchester: Manchester University Press 1988 p

# CCS-E2X1 Our Computer Heritage: CCS Pilot Study:Hvww.ourcomputerheritage.org/wfi)pdated:
3 Jan 2006; AccessedNov 2006)

® CCS-E2X1 Our Computer Heritage: CCS Pilot Study:Htvww.ourcomputerheritage.org/wfipdated:
3™ Jan 2006; AccessedNov 2006) The figures for the Elliot 405 are ditgulias 35 customers are
listed. This is due to movement of individual mawgs between customers.
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innovative network of commercial machine developtmeas disrupted and transplanted

to Ferranti.

By September 1953 the NRDC had decided to continisebranch of innovation under
WS Elliott at Ferranti as the electrical giant daakd up staff haemorrhaging from
Elliott Brothers Laboratory, specifically Charlesvén, Hugh Devonald and George
Felton. The NRDC in the form of Christopher Stragheetechnology expert working on
redesigning the 401 for the NRDC, suggested thabee substantial machine could be
developed with this original innovative networkitifivere coupled to the extant network
within Manchester and the Ferranti computer laloyet The result was the Pegasus

project.

The Pegasus was Ferranti’s attempt to build a @reapd more consumer orientated
machine, under the direction of the NRDC and theding and patents that that
relationship brought. The original name, the FPGA Kerranti Packaged Computer)
highlights the significance of the 401 contributitmthis design. Ultimately the chief

factor in the commercial viability of the machineasvcost. If it was to be a successful
commercial venture, then costs had to be reduckis. dould be achieved through the
packaged computer technology developed for thesébi@s. However, as we shall see
the cost of the project was a major issue. The NRI2@ to a somewhat restrictive

funding regime which allowed for little flexibilitySupport from the NRDC was vital to

the development, however by developing a compti@ugh this channel, Ferranti and
the NRDC were faced with a similar problem that acked the Atlas project and the
Stretch project, namely the recouping of develogneosts. This issue was further

exacerbated by strict control on patents.

The development of the modular technologies for406 series of computers allowed
significant savings to be made if the machine wassyproduced, as opposed to the more
bespoke method of production that Ferranti emplofj@dthe Mark 1 machine. By
autumn 1954 a contract had been devised. The fgrafithe Pegasus was to take the

® NAHC/FER/C30 BB SwannThe Ferranti Computer DepartmentUnpublished History, c1975
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form of the NRDC purchasing a number of the machipkeis a percentage bonus for
profits for resale by Ferranti as their agent. TWaauld cover the development costs of
the machine. In the case of the Mark |, 6 machireesbeen built in this way. The initial
NRDC contract for the Pegasus specified 10 machiipeo a maximum total cost of
£220,000, later £250,000 allowing for profitslowever, the devil was in the details and
the contract was essentially a compromise betweerafti and the NRDC. Ferranti was
concerned that the machine that the NRDC had spediiom the 400 series patents was
not the most appropriate for the markei. simpler and smaller machine would have
been more commercially viable. Despite this the NMRWas convinced that the
specifications put forward by Christopher Strachigne NRDC technical officer were
sound. However, the major issue that emerged dtr parties from this contract was
whether this form of development support was sietabthe more commercial market at
which the Pegasus would be aimed and whether bettiNRDC and Ferranti would be

able to make a profit on the development.

By 1956, following initial development, it becamiar that the machines would cost
substantially more than £25,000 each with a figloser to £50,000 with the overall cost
of the project raised therefore to £500,000. Thiggase in price was not factored into
the original contract and contracts of sale hadnbsigned for 8 of the 10 NRDC
machines based on the earlier costing. As a résIINRDC was liable for the short fall,
and a significant amount of money would be losteach sale. In a similar episode to
IBM’s failure with the Stretch programme, an estienaf costs prior to any development
work was a poor basis on which to operate. The NRixfigated legal proceedings
against Ferranti following this loss, claiming imepetence on the part of the computer
company through a failure to monitor costs and megiat change to the NRDC. The
case was settled in 1957 with a payment of £75t6@0e NRDC by Ferranti. The more

powerful effect of this was that the NRDC no longreisted Ferranti’'s ability to develop

" Crawley, J “NRDC's Role in the Early British Contpr Industry” in Computer Resurrection: Bulletih o
the British Computer Conservation Society, Issug/Biter 1993 abridged version of a talk given by th
author as part of the Elliott/Pegasus all-day semét the Science Museum on 21 May 1992
http://www.cs.man.ac.uk/CCS/res/res08.l{acessed 30th Oct 2006)

8 NAHC/FER/C30 Swann, BBhe Ferranti Computer Departmefiinpublished History, c1975) p 43

° Hendry, Jdnnovating for Failure (Cambridge, MA; MIT Press, 1989)
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and monitor commercial computing projects in theufe. Indeed, in 1957, the NRDC
turned their attentions to EMI and the developmehthe EMIDEC 2400 machine,
dropping the packaged computer project and FerfarfiRDC collaboration with

Ferranti from then on revolved solely around thiagproject (see Chapter 4).

Clearly the strategy of government-industry intémacemployed in the development of
the Pegasus was flawed. In 1975, Swann reflectatieproblems with the Pegasus and
why in his mind they ought to have been able td @eleast twice as many as they
ultimately did. Central to this was the poor metladdunding the development of the
machine'! The decision by the NRDC to cost the machine sty @athe project had a
profound effect of the commercial sales of the nraeh The early costing of
development meant that as the project developeck themained a great deal of
uncertainty as to the final cost to Ferranti ofe@lepment and therefore in which segment
of the market the computer would operate. The uacey over costs was exacerbated
by an earlier agreement between Powers-Samas amahtr€see chapter 2). Ferranti
relied on outside businesses for peripheral equipmEor example, for their own
Pegasus development they had used BTM equipmem whe was sold for scientific
and government applications. However under the gesfthe agreement with Powers,
Ferranti was obliged to use Powers I/O periphaaats furthermore not to pursue private
customers actively without first letting Powers bavcrack at the whip. However, by the
time development costs were finalised, with a dimgpin price, Powers-Samas was no
longer interested in selling the machine, feelihgttthere was not a sufficient margin
between the factory and retail price to allow fomenission on the sale. Their sales staff
worked on a 25% commission for computer equipmguitig up to as high as 36%-38%
on punched card equipment. Swann remarked thatFeadnti been able to sell the
Pegasus alone they could have done substantiatterbkaving a policy of 20%
commission on sale. The Powers-Samas/Ferranti gxitiy arrangement was short
lived, and increasingly watered down between 198#%n it was established, and 1957

when it was effectively abolished. Nevertheless,dbmbination of exclusivity and poor

9 Hendry, dnnovating for Failure (Cambridge, MA: MIT Press, 1989) p 105-118
1 NAHC/FER/C30 Swann, BBhe Ferranti Computer Departmefiinpublished History, c1975) p43
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development costing hampered Ferranti’s earliestenioto commercial computing. In a
similar story to the Atlas detailed in previous pte, the flawed nature of the interaction

between government and industry was a detrimetitetguccess of the machine.

Despite Swann’s disappointment and the lossesnedun its development, the Pegasus
did prove to be a popular machine, marking a chandgeerranti’'s focus. A total of 38
machines were sold to customers that approachedrfiedirectly and the machine had
the potential to appeal to the commercial sectéthoagh only 4 were sold for
commercial work? Twelve of these machines were the Pegasus 2 vaifizine machine
designed with a more commercial user in mih@he Manchester Guardiamprinted a
report by F Keay in 1956, a Technical Sales Exeeuti Ferranti, in which he suggested
that the Pegasus contained the necessary strdotudevelopment into a fully fledged
commercial machine, and alluding to a change iratiopn at Ferranti stating that
“manufactures of scientific machines are paying enattention to the needs of
commercial users®* The experience of building modular systems albWwerranti an
avenue into the lower cost world of expressly commiaé computing although this
‘possible’ commercial machine was not developed! dhé late fifties with the Orion
machine. The reality was that the development ntktiidhe Pegasus had suppressed its
commercial viability. In a similar vein to IBM anthe Stretch project, development
costs, established early in the project to ensoxemment support of the project, were
unrealistic and hampered resale of the machingh&umore, the development cost issue
confounded attempts to establish a presence ioaimenercial sector for Ferranti through
Powers-Samas in the commercial sector. As a resrié was no real chance for Pegasus
to exploit its advantage of an early entrance theosmall-commercial computer market
through the use of government funding and patéMiile on paper the strategy of

collaboration between government and industry & $slort emptied by the Pegasus

12 NAHC/FER/C30 BB SwannThe Ferranti Computer DepartmentUnpublished History, c1975 p.43
states that 38 were made. Wilsofelranti: A History, Building a Family Business IB&975(Lancaster;
Carnegie Publishing Ltd., 2000) p.368 state thana8hines were sold. However, Our Computer Heritage
CCS Pilot Study http://www.ourcomputerheritage .o/ (Updated: % Jan 2006; Accessed“Nov

2006) gives a figure of 40 machines with a breakuo#each customer for the machines in questioer. Th
discrepancy may be due to the inclusion of prottyachines in the OCH figure.

13 Ross, HM “After the Elliot 400 Series” i@omputer Resurrectignissue 9, Spring 1994

14 NAHC/FER/AL F Keay “Electronic Computer at Worki The Manchester Guardia2d" Feb. 1956

160



appeared sound, the practice of implementing tlhialoration was fraught with
difficulty.

Nevertheless, the Ferranti developments in modwamputing technology were
extremely significant when one considers the grawttlemand for products aimed at the
office market over the expressly scientific markethe sixties (see chapter 3). Equally
significant were the modular technology developddough the 401/Pegasus
development bore a resemblance to IBM’s developrmé&icheaper components for the
Stretch machine in the form of SMB technology, dgsed in Chapter 4. This initial
government support for commercial computing techgplwas carried forward by
Ferranti into ‘second-generation’ machine developintieat began in the late fifties. The
Ferranti Orion, developed concurrently with the a&fl utilised much of the same
‘second-generation’ technology of the Atlas, aslwasl utilising similar approaches to
software such as multiprogramming. Its succesggrims of pure innovation is testament
to the success of the NRDC in supporting the Fé&fianchester innovative network,
and the results it was able to achieve. This ma&chontinued the design philosophy of
modular production methods, retaining the Pegasuder-code and improving the
viability of the machine as a cheaper, general gggpcomputer through the addition of
time-sharing techniques developed through the Attagect, thus retaining the technical
advantage of Ferranti, but in a more suitable pgelar the commercial user. However,
the strategy employed to develop this machine wgsifieantly different from the
Pegasus. Essentially, the computer would addressdhbt issue that had hampered the
viability of the Pegasus as a commercial machineuh the rejection of direct
government involvement. For the Orion Ferranti wdogb it alone. In order to do this
however, Ferranti developed an alternative devetprstrategy made possible through

the major support that Ferranti received for thiaé\project.
Bernard Burrows Swann, Ferranti’'s Commercial ani@<sSdirector, reflected in 1975 on

Ferranti’s decision to develop the Orion machineoas of the most significant policy

decisions faced by the company and its developmearked a shift in the Ferranti
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computer department’s overall stratégyhis was all the more significant as it marked a
new approach to computer development and governmeustry interaction; namely
through use of a government development contradtagf to fund commercial
development. This was to be the first expresslyrmeneial computer that Ferranti would
develop, the Pegasus having been hampered comitebsidhe Powers agreement and
uncertainty over development costs. This was toatdéressed in the Orion, with a
simpler development method with no NRDC fundingvéltheless, elements within the
company, according to Swann, were resistant tadis of competing in the commercial
market, despite Ferranti’'s perceived technical sapgy. They suggested that the
company remain in the scientific market that thegerstood and had a degree of success
in. However, Ferranti’'s was meeting with increasesnpetition in this marketplace.
Swann recalled that the IBM 650 machine was pddibu stiff competition in the
University market and pushed Ferranti to consideewmarkets for their machines. The
650 was in direct competition with the PegasudJoiversity customers in the late fifties
and it had the price advantage. IBM was able terafbmpetitive educational discounts
through the nature of the US tax system. This albihem to give a discount of over
60% for educational establishments. Ferranti’s elacthis larger market was becoming
less secure and without diversification into thenowercial market, little could be done to
stop the dwindling fortunes of the Ferranti computepartment. The decision was made

to focus on a dualistic strategy with the next mofjcomputers.

This dualistic strategy was deceptively simple. Atas would service the scientific
market and would be the focal point of new techgmial development while the Orion,
based on the Atlas, would service the growing comoiake market. A study was
undertaken by Ferranti in 1958 to assess user need®mmercial and scientific
applications. The study suggested that, surprigindfe gap between the needs of a
scientific user and a commercial user were less thight be expected and that there was
a significant overlap between the technical neddbe two user group$. This was in

direct opposition to the current thinking of thend in terms of user groups (see Chapter

15 NAHC/FER/C30 Swann, BBhe Ferranti Computer Departmefiinpublished History, c1975) p. 69
6 NAHC/FER/C30 Swann, BBhe Ferranti Computer Departmefiinpublished History, c1975) 1975 p.
69
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3) where it was assumed that scientific users requa computer that could perform
large calculations on a small amount of data wisecmanmercial users required small
calculations on a large amount of data. In this waymmercial work required more
organisational operations within the computer t@arge data, whereas less organisation
was needed in scientific work, but greater procgspiower. Ferranti’s study suggested
that in fact there was little difference. Appli@is such as meteorology and other
physical sciences used vast amounts of data as Al result the study found that
around 80% of operations were organisational irciansific machine and 90% in a
commercial machine. In the second sector of thekebdahen, Ferranti could use their
technical lead through Pegasus and Atlas to devbi®®rion for the commercial sector

using much of the ‘organisational’ technologiesaleped for scientific work.

Ferranti’s policy in this period has been critidisier continuing to focus on scientific
machine development at the cost of developing camialesolutions.’ However, as we
shall see, this dualistic strategy of Ferranti wasigned to play to the strengths of the
company in scientific markets, while using the temlbgy of that sector to develop
appropriate commercial systems. IBM competed inirailar market sector and
developed a similar strategy (Chapter 4). It sekke$y therefore, that this was a valid
approach to computer innovation and was, given léwel of development of the

commercial sector at this time, an appropriateegsa

The Orion project began in 1958 and quickly becamevolutionary machine. Ferranti’s
plan to focus on the development of organisaticle@hnologies within computing
systems as the link between scientific and comrakework was fostered through the
development of a new form of logic operation. Thes called ‘ballot-box’ logic was
proposed by GC Scarrott at Ferranti. This logigeitesn was to be produced in circuit
packages called, in a rather anthropomorphic fashieurons™® This was a technically

sound form of system, especially when the efficjeoicthat system, in terms of a cost to

" wilson, JFerranti: A History, Building a Family Business 1B8975(Lancaster; Carnegie Publishing
Ltd., 2000) p.384

18 CCS-F4X2 Our Computer Heritage: CCS Pilot Studg:Hvww.ourcomputerheritage.org/wp/
(Updated: % Jan 2006; Accessed™Nov 2006)
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processing power ratio, was under close scrutime principal area of inefficiency in
computing was a function of the divergence betwtsgre input speeds and the raw
electronic speed of processing power of the cernprakcessing unit. Tape speeds
generally lagged significantly behind processingexfs. To make efficient use of the
processing power in that machine, a way of usirgg‘'spare’ time on the processor was
needed to achieve significant gains in efficientige neuron architecture, proposed by
Scarrott et al was at heart a truly parallel systallowing the machine to perform a
multitude of tasks simultaneously. The sophistida@rion Monitor Program (OMP)
which directed the new timesharing technologies wlgreat interest to commercial
users as was the NEBULA (Natural Electronic Bussnddsers Language for
Applications) system of programming which allowedimplified system of developing

applications for commercial users.

This understanding of the interface between sdienttnd commercial work in
‘organisational’ technologies was a key featuréhim technical success of Ferranti in the
late fifties and early sixties. In 1975 Scarrdtert of ICL, considered what had been at
the root of Ferranti’s success in developing conmgusystems. He pointed to the Orion
as the culmination of a particularly visible inntiva network which had a significant
effect on the success of ICL. It was suggested that network of individuals
contributing over a long period to a well directgoal of improving these techniques
allowed the company to develop extremely significeechnical advances. Through
fostering an interface of design disciplines, stfienand commercial, far more could be
gained than from separating the two. Key lessams this project were deemed to be:

1. A concept of enormous potential value in the designformation systems is an
interface between design disciplinesit it must be adequately tested and shown
to work before being used on a large scale.

2. The attempt in the Neuron design to economiseérutie of transistors can now
clearly be seen as an error. This occurs as a i@salffailure to foresee the

development of semi-conductor technology. It woolidcourse, have been very

19 NAHC/FER/C30 Swann, BBhe Ferranti Computer Departmefiinpublished History, c1975) p74
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difficult in 1959 to forecast the rapid reductiondosts of transistors but in fact
no serious attempt was made at the time to make afmrecast.

3. The success of the 1900 shows that it is comméraialuable to be early in the
field with asignificant technical innovation (time sharndhis needs to be
shouted from the roof togS!

The phrase ‘Interface between design disciplinesignificant. Essentially, the Ferranti
Orion embodied the marriage of scientific and comuia¢ computing through
organisational technologies that Ferranti desif#tke Atlas project was developing a
strong capability in time sharing and other orgamimal technologies (see Chapter 4),
and this informed the work of the Ferranti Pegamachine development group in
development of the Orion. In this way the dudistirategy of Ferranti allowed them to
develop technologies in the context of large-sgaleernment projects which could then
be translated to commercial machines. However,itdee success in terms of technical
innovation, the commercial prospects of the machimere shrinking given the
increasingly long lead out time associated witls théw logic system and organisation
technologies. Significantly, the difficulties of wioping this new architecture led to
engineers developing the machine to specificatiatiser than as open ended systems
that allowed expansion. As a result sales staff) wdd expected a truly modular system,
were given a machine that superficially retaineslékpansion facility but was in practice
significantly harder to upgrade than initially thyu?

As we shall see, the result of the commercial maisl with the Orion machine meant
that Ferranti ultimately dropped the machine. Hosveun order to assess the technical
success the new design development strategy atarfierand the technological
competitiveness of the Orion, one must considejepts related to this development
model. The effects on the British computer industrthe Orion project in terms of both
technology but also significantly on the structwfethe industry were profound. JM

Chapman, a key figure in the sale of and techrscgdport for ICL products in the

20 NAHC/ICL/A1Scarrott, GC “International ComputdrBnited Research and Advanced Development,
Significance of Orion.” 1975 (my emphasis)
2L NAHC/FER/C30 Swann, BBhe Ferranti Computer Departmefinpublished History, c1975) p. 72
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seventies, speaking in 1980, suggested that thenOproject and its ancillary
development were in many respects the fatherallofmodern computer$The most
significant of these ancillary developments was H#®6000. The FP6000 shared a
common heritage with the Orion and was substaptisbked on a reduced scale version
of the Atlas and points to the successes at a imhfevel of Ferranti dualistic
development strategy.

In order to assess the nature of Ferranti develaprsigategy in this regard, a brief
overview of the FP6000 is required. The FP600bésstubject of controversy in terms of
who should receive the credit for its success. Mosamonly this discussion took on a
nationalistic tone. John Vardalas contends thattkdit should be largely placed at the
door of Ferranti Canadd.The argument for this is that the FP6000 lineagele traced
through the development in Canada of the DATARe&wsin 1949, a naval information
processing system designed to monitor North Attastiipping. This team subsequently
developed RESERVEC, the first online airline ticketervation system, with a computer
called the GEMINI forming the core of the systens A result of this development
Ferranti Canada considered moving into commeraaiputing through the development
of the FP6000 for the Canadian postal service. &asdsuggests that the concept of
creating a lower cost machine suitable for comnaérciustomers through an interface
with the Atlas network and their multitasking teology had its basis in Canada.
However, | would contend that it is more usefukctmsider the origin of the innovative
gualities of the machine Chapman’s consideratian tifie interface between the Pegasus
and Atlas projects was vital in achieving the nexhnhologies associated with the
FP6000 seems to go someway to answering this. drantre, as early as 1958 Ferranti
was considering the possibility of Atlas technoloag a spring board for commercial
machines? The Ferranti network had developed the key concefptimproved
organisational technology as the basis for comrakcomputing development and it was

in the development of the Orion that these concdpgsame codified in new

22 NAHC/ICL/C8a Chapman, JM “Computer | Have Knowrddroved- or otherwise, talk to ICL2903
Support network” Januard980p5

% vardalas, J “From DATAR to the FP-6000 Computercihological Change in a Canadian Industrial
Context” inlEEE Annals of the History of Computingl 16, no 2, 1994
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technologies. Furthermore, at the purely technlieatl, the FP6000 was substantially
based on a ‘Pegasus successor’, later called thRRHAC, which was developed by

Ferranti in the wake of the commercial failure leé Orion (see next section).

Chapman suggested the three main technologiesnwitiiei FP6000 were acquired from
the Ferranti stable of computer design influencedhe Pegasus and the move towards
dualistic computer stratedy. These features came out of the Manchester tradifo
evolutionary development of a number of core pples. Chief of these was the quality
of the programming. Emulation technology allowe@ ¢o emulate the technology of an
older machine on a new range of computers, allowimg to retain programs developed
for earlier systems. Furthermore, the developmérdgtandard input mechanisms were
significant technological features of the FP6000wfhg from the Atlas.
Microprogramming, despite the teething troublesoeisged with the ‘neuron’ system
within the Orion, allowed a degree of extensibilityo what had previously been rigid
machine specifications, essentially allowing thead@pment from a single platform of a
range of machines for different users. This alsonadd the development of time-sharing
capabilities, all of which was of particular sigoénce to the expressly commercial users
of the machine.

These new innovations frame the key innovationsoofiputing in the sixties and indeed
may have had a wider influence than is commonlggaised. Significantly for our story
as we shall see the FP6000 developed computerdiegynthat was to provide the basis
of both the ICT/ICL 1900 seri&sand later the 2900 seri&sChapman recollects that the
FP6000 development was conducted in a rather opgimon with a free exchange of
information between IBM and Burroughs with Ferrapgickard in North America. Both
companies later expressed an interest in markétiegnachine. He goes on to suggest
that the System/360 announced in 1964 by IBM owedhrof its innovative features to

%5 NAHC/ICL/C8a JM Chapman “Computer | Have Known drved- or otherwise, talk to ICL2903
Support network”, Januay980p5

28 NAHC/ICL/A1Scarrott, GC “International Computerimited Research and Advanced Development,
Significance of Orion.” 1975

2 NAHC/ICL/C8a Chapman, JM “Computer | Have Knowrddroved- or otherwise, talk to ICL2903
Support network”, Janua®80p7
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the modular and expandable nature of the Pegasas/BiP6000 series of computers
flowing out of the pioneering work on the Atlas. Ideints to the “fact the first set of

manuals issued at the launch were almost transcmbt many Ferranti internal

publications, although the next edition issued raftee ‘Slaughter at Poughkeepsie’
[System/360 announcement] differed considerably.& \6an see therefore that in
technological terms, the dualistic strategy of commyg large-scale investment by
government in project based systems with chiefipercial development was a sound
one. Ferranti’'s Manchester team had developed proagh to computing that allowed
the development of advanced computing technolatfiuencing the computer industry
at a global level.

In this respect then support of the innovative meknprovided by government funding
and the close and long running collaboration betwtbe Ferranti teams and Manchester
University provided the UK industry with a serie§ technical innovations that
maintained competitiveness with US industry forimet What is clear from the
discussion of the FP6000 is that initial NRDC furglifor a commercial machine
produced a successful and persistent culture @ivieion within Ferranti and that access
to this network produced world-class systems. Tassistent network, coupled to the
interface between design disciplines that the dtialstrategy implied at Ferranti, was
clearly a technical success. In this respect thea,can move beyond the criticism which
suggests that the continuing focus on scientificmpoting at Ferranti was
inappropriat¢® Rather, the focus on this area of development vexstral to their

strategy to diversify their product range to corepgatthe commercial sphere.

What can be said for the government, or more eitglithe NRDC role in this network

of innovation? Clearly as a principal source ofdung throughout the period of Pegasus
development the NRDC is a significant element iis story. As we saw above, the
problems associated with development costs of tbgagus clearly hampered the

commercial success of the computer. By 1954, faligwthe end of the Mark 1 project,

2 ilson, JFerranti: A History, Building a Family Business 1B8975(Lancaster; Carnegie Publishing
Ltd., 2000) p.384
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the Department of Scientific and Industrial Rese4R2SIR) had ceased to be a source of
funding for computer development at Ferranti. THRONC then was the only game in
town for purely commercial development. Initialjpe NRDC had developed a similar
programme of funding to the DSIR by buying a numbemachines to write-off the
development cost, thus reducing the risk to theetbper. However, the NRDC was
charged with the need to turn a profit and to kaegose eye on its investment. As a
result, the NRDC sought ever greater control of itireovative networks in which it
participated. Through this search for control dmeleéarly specification and costing of the
project, the commercial viability of the Pegasusswhminished. Nevertheless, the
project introduced Ferranti to the idea of provgloomputers to a wider market and to
consider strategies for diversification. The dualistrategy that Ferranti developed
following the Pegasus project paid dividends ireehhical sense. The development of
the Atlas, supported by the NRDC and the UKAEA dramnovation in the smaller
computer market. However, as we shall see, thar&ilo achieve a viable strategy for
interaction between government and industry on Atles project meant that the
machines developed from this collaboration were roencial failures. This had

significant repercussions for the future of goveentindustry interaction.

Despite the technical achievements of the NRDC eupg Ferranti modular computer
developments the lack of commercial success oktpesgjects was rather too much for
Ferranti to countenance. In the case of Orion, Bg0lit became apparent that an
alternative machine was needed as a stop gap dbe ttelays in delivery as a result of
complexity of the project. Two projects were specf One was a ‘Pegasus successor’ to
replace the Pegasus 2 machine, which eventuallgnbedche HARRIAC and was the
basis of the FP6000. The second machine specifiad the Orion 2, a machine
substantially based on the RESERVAC/GEMINI systesaetbped by Ferranti-Packard
in Canada. The Orion 2 was essentially a less wéoolary and more evolutionary
development of the Pegasus project than its morbit@wms namesake, using more
traditional circuit techniques based on DTL (Diob@nsistor Logic) circuits rather than

the neuron logic of the Orion. The green light wgasen to the ‘Pegasus successor’ in
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the autumn of 1961. However, on returning from deyi, in September, Swann found
that financial circumstances had forced Peter Ha#ad of Ferranti's computer
department, to cancel that project and develop sihgpler Orion 2 machine, thus

disposing of Scarott’s costly ‘neuron’ architectéite

Despite the increasingly commercial focus of thesehines, the sales of the Orion and
Orion 2 were poor. Twelve Orion machines were @ebd and five Orion 2%. This poor
record, coupled with the problem of competitionefddy Atlas discussed in Chapter 4
led Ferranti to consider the possibility of leavihg commercial computer business. The
losses were great. Between 1961 and 1963, durmgi¢lrelopment and roll out of the
dualistic strategy of Orion-Atlas, the Ferrantitl&233,283, £889,181 and £1,804,241
respectively’’ The attempt to diversify into a wider market hailefd. It seemed that
their dualistic strategy of serving both the sdfentnarket with the help of government
funding, and producing spin-off machines for thenatercial market had not been a
commercial success. In a similar move to IBM in 8tates, it was clear that the large
scale projects, such as the Atlas through whichraRér had received government
support, were hard to make a profit from. As IBMiid with the Stretch project, only
through a combination of full provision of developm costs, from the outset, coupled
with a clear strategy on how to translate the imtion to commercial machines, could
one succeed. Ferranti had developed their duastitegy to exploit their position as a
receiver of government project based support. Hewethe question of development
costs still hampered any attempts to commercighsemachine. Cost overruns on the
Atlas, precipitated by government reluctance taardice fully the project, inhibited
Ferranti’'s attempt to commercialise the technolthggugh the Orion project. With little
money left to exploit the position, and future sald the Atlas unlikely, the Orion
project, and the potentially successful FP6000-Be&gauccessor machine could not be

exploited.

2 NAHC/FER/C30 — BB Swanfihe Ferranti Computer Dept Unpublished typescript history, 1975 p73
30 CCS-F4X1 Our Computer Heritage: CCS Pilot Studg:Htvww.ourcomputerheritage.org/wp/
(Updated: 8 Jan 2006; Accessed™Nov 2006)
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A key consideration in the literature is that Fatralacked the commercial skill
necessary for continued success in the commerompuater market? Equally, their
focus was misplaced on the scientific marReHowever as we saw in the previous
chapter, the changing nature of the large compuizrket on which Ferranti focused
their strategy, led to the poor performance of toenpany in the early 1960s. The
increased competition facing the Atlas from comparguch as CDC was extensive in an
increasingly small segment of the market pc&his made Ferranti's chief area of
interest, the scientific market, increasingly umtele. Although Ferranti recognised this
as early as 1956 with the Pegasus, the move irpioessly commercial developments
such as the Orion was hampered by poor governnugwlirfg of the Pegasus with the
concomitant lack of funding of future developmemtough a loss of trust. Ferranti can
rightfully be said to have achieved success in ligneg their own strategy in this regard
with a dualistic strategy of integrating scientifdevelopments into commercial
machines. The success of Ferranti machines undemi@e mid-sixties is testament to
the technical success of this strategy. Nevertbglasthe same vein as IBM in the US,
Ferranti was unable to capitalise on this stratagya result of the complexities of
development costs, exacerbated by government attidowever, the lack of a market
for the Atlas, and the resultant cost-cutting oe fQrion essentially killed off the
commercial computer division of Ferranti. This I&€rranti with only the Bracknell
Laboratory which specialised in real-time compypeocess control systems such as
those for air traffic control and a number of naity applications, for example the

Poseidon system for guided missile air defencerofadt carriers®

ICT and commercial computing: The search for stratgy

32 campbell-KellylCL: A Business and Technical Histof@xford: Clarendon Press; 1989) p.219-225
suggests that Ferranti was too much the engineedangany and not enough the commercial computer
manufacturer to deal with this change in the market
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% Bashe, C.J. Johnson, L.R. Palmer, J.H. & Pugh,. BB\’s Early Computer§Cambridge MA; MIT
Press; 1986) p 455
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In 1963 Ferranti approached ICT with a view toisglltheir commercial computing
interests. The corporate strategy of moving awamfrits traditional market place
towards commercial markets had been impossibléd=&ranti given the complexity of
coordinating commercial development through the hmaasm of government-funded
development for scientific users. A merger with 1@®uld assist in this reconfiguration
of strategy as it would give Ferranti products asd® an established commercial market
and ameliorate the effects of the poor sales ofahen and Atlas. As we shall see, this
merger was in ICT’s interest as it needed accesisetannovative networks, fostered by
government funding, for their own commercial conipgt devices.’ The sudden
reduction in the punched card machine market irodavof computing technology
exacerbated the situation as ICT needed fast atoeaswealth of computer research
having little in the way of development innovativeetworks within the company
(Chapter 2). Conveniently Ferranti’s need for asdesthat changing market, as a result
of their failure to capitalise on their developmstrategy, complemented ICT’s existing
market share in that office equipment market, afiseb their lack of a development
strategy to service that market in the future. phegect based funding of the fifties and
early sixties had enabled Ferranti to develop comiamlecomputing which in turn would
allow ICT to develop a presence in the UK commémanputing sector backed up with
a consistent development strategy. The key wastibage in the market place to which
Ferranti had attempted respond but failed and I@€ad to develop in that sector. The
emergent ‘computerised society’ as Lavington teitmad the huge growth in demand
for computers that entailed, demanded that ICT ldpve consistent and appropriate

computer strategy

This term ‘computerised society’ is interestingitagsefully summarises the challenge
faced by commercial computing in the early sixteasd in particular the problems faced
by ICT. ICT as stated in Chapter 2 had been formei®59 through the consolidation of
the British office machine industry, with the mergéd Power-Samas and the British

Tabulating Machine Company. The two companies hageti to form a successful

37 See Chapter 2 for a discussion of the probleniadg®TM/ICT in this regard.
38 |avington, SHEarly British Computers(Manchester Manchester University Press; 1985 p
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indigenous business machine company to rival IBMwEver, a brief history of the

initial phase of operations suggests that the sdopethese companies to develop
significantly competitive systems was limited (Ctea®). Furthermore, the ‘indigenous’
nature of the innovations that were developed isstionable, relying heavily on

American developers to provide them. In essence,funding by the government of
Ferranti was in contrast to the distinct lack afiding in the commercial sector. ICT’s
attempts to enter the commercial computer markdtwaith more success in terms of
sales, but were distinctly less successful at dg@nety a consistent approach to
innovation. The project-based government interactat Ferranti had allowed a
consistent approach to innovation to develop, 1&3,we shall, could boast no such

consistency.

An example of this lack of endogenous strategythn early 1960s, ICT relied on the
assistance of other innovative networks, in orderdevelop the 1300 and 1301
computers. This series of computers, announced®@0 Iand available in 1962, were
developed through ICT’s collaboration with GEC (et Electric Company) which
took the form of a joint development company CDloKiputer Development Limited).
Formed in 1956, CDL was a venture through which @B@d develop central processor
technology, and ICT (then BTM) would develop pegp technology for those
machines. The fruit of this collaboration was t/89Q series, and was perhaps the most
successful of ICT attempts to enter the computerketan the 1960s. It was perhaps
testament to the success of the interface betwémge component manufacturer and an
office machine supplier. The 1300 was a secondrgéna machine, using transistorised
circuits. GEC’s familiarity with the component matk meant that they had an
appreciation of the coming obsolescence of thermitathnology. However, despite this
level of component technology, the 1300 remainemhachine based substantially on
early forms of computing architecture reflecting flack of experience of both ICT and
GEC in developing such a machine. For example, wirenconsiders the operation of

peripheral devices on the 1300 series, the resewles closer to traditional punched
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card operation than ‘modern’ computer storage tiegtes>® This was deemed suitable
given the generally high cost of storage in comqmutit the time and made commercial
sense in reducing the overall cost of the machineédmmercial us& This reflects the
understanding that ICT had in producing a machina strict budget. Ferranti, with the
Orion and Atlas, were developing far more advaraygaroaches to computer technology
through the linkage with government funded reseantt scientific computing but this
was at a cost. The strategy was an expensive odegifficult to manage. Despite its
rather less advanced, albeit cheaper, form of gsieg, the 1300 was a successful series
of systems for ICT, 34 are listed as sold in 196the and faired far better than the
Ferranti machines. The total number of installatiorarried out is rather vague,
Carmichael suggested that around 150 installatere commissioned, but more recent
figures suggest the more precise figure of 105 mashinstalled over the systems
lifetime.** In total, an estimate of the total number of 1236@ 1301 computer produced
was around 216 This popularity was a reflection of the relativewl price of the
machine at around £100,000 to £120,60Bowever, the total cost of a system including
peripherals was stated as high as £250,000 fonstallation at the Ministry of Public
Buildings and Works$?

Undoubtedly, the interface between GEC technicaviaedge of components and ICT
access to the business machine market allowed 36& tb develop into a significant
element in the story of the commercialisation ahpating in the early sixties. However,
the shortcomings in technical design were apparecbmparison to the high level of
multiprogramming and standard interface technolagly its contemporaries, the
Orion/Orion 2 and ultimately the FP6000. Despitis,tin terms of pure sales, the 1300

39 The peripherals in the 1300 (i.e. the card readerp unbuffered, that is to say, the machine pevéal
operations directly on the cards themselves, rattar buffer large amounts of data for later openat
0 carmichael, H — ‘The ICT 1300 Series’@omputer Resurrectigrissue 21, Spring 1999

1 CCS-T2X1 Our Computer Heritage: CCS Pilot Studp:Hwww.ourcomputerheritage.org/wp/
(Updated: % Jan 2006; Accessed™Nov 2006)

“2 PRO FV 44/128 “Commercial History of ICL” c.19683

3 The vague pricing is a reflection of a lack ofritiain the literature, Campbell-Kelly suggest gufie of
£100,000, whereas Hendry suggest £120,000. Thisodag@roblem of definition in terms of what
constituted a ‘typical’ ICT1301 installation (inclung peripherals) and the likely cost of that syste
Campbell-KellylCL: A Business and Technical Histdi@xford: Clarendon Press; 1989) p203 Table 9.5 &
p. 216 Table 10.4

* The StatisticiariNews & Announcements’, vol. 13, No. 1 (1963) pfp 9L
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was clearly more appealing to the commercial margien the significantly smaller
price tag. This reflects that thinking of managetrestplored in Chapter 3 in that smaller
machines were less susceptible to time/cost manageissues and problems associated

with integration of the system into existing offiseocedure.

However, in comparison to the 1400 series, annalntd 958, which was to be ICT's
‘own brand’ machine, the 1300 series was highlyaaded. It was a contemporary of the
1400 series, but was substantially less advanaad ith sister machine, using obsolete,
first generation, thermionic valve technology. Tl0 series received no orders in 1959
and was ultimately written off as a result of tipigucity of specification. The poor
technological level of the machine contrasted digampith the emerging second
generation technology at Ferranti and at CDL aral#fitk of collaboration with GEC
was immediately apparent, lacking the vital additiof second generation transistor
technology. The lack of a consistent developmerdtesyy meant that ICT's own
machine suffered a lack of technological sophiitca This situation was exacerbated
by GEC who were increasingly unwilling to operatetihhe expanding and expensive
computer market. GEC sold its computer interest GDUCT in 1961, including the
1300 series development staff, and absorbed thémnl@T (Engineering) along with
ICT’s own development team. ICT, having suffereaiira long period of inconsistent
development, was keen to develop its own innovatietvork away from direct GEC
influence (GEC retained only a 10% interest in I(Ehgineering))f> However, this
change in structure was not without repercussibDespite being competitively priced,
due to the simpler technology, the 1300 sold poadginst the IBM 1401. This was a
direct result of ICT’s limited electronic produatidacilities which were exacerbated by
the move away from GEC. In gaining the innovatiegwork, ICT lost the backing of a

component manufacturer.

Despite the move towards establishing an innovatatvork, the extent to which it can

be claimed that ICT had the “clearest and broadegin of the computer market” at the

S PRO FV 44/128 “Commercial History of ICL” c.19685
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turn of the decade is questionaffie. This is due to the low level of investment in
manufacturing capacity in this period and the failto establish a strategy of consistent
development. At Ferranti, the dualistic strategysoientific and commercial machines,
while complex, had developed technically competitmachines. At ICT, the success of
the 1301 series had been based on collaboratidtnG&C. Furthermore, they were built
exclusively by GEC and simply factored by ICT. Tdhiexeems to have been limited
consideration of the overlap of computing systeebative to punched card operations in
the early sixties and a consistent effort to seeusmurce of development funding. For
example, the demand for the 1301 out-stripped suppd a stop-gap machine was
needed to fill the potential orders for second gatien computing. Rather than turning
to any internal development, this took the formaafagreement with RCA to sell the
RCA 301 computers, renamed the ICT 1500 and a ¢dthl4 were sold in the UK and
overseas by ICT. ICT's commitment to the computetustry in this period can be
exemplified by a search for a strategy of develapnie a changing market. The RCA
deal perhaps marks the most desperate and ill n@tteof these searches for
development strategies. It was an extraordinargniomal burden on ICT and was the
focus of particular scorn in 1968 when, in reviegvthe lead up to the Ferranti merger it
was suggested that the RCA 301 deal was indicafitlee sort of contract that led to the
demise of ICTY This was not a mutually exclusive transfer of krloww, but rather an
exchange, aimed at allowing ICT to build up a degyetechnical know how from RCA
while supporting their activities with direct trdes of computer systems. In reality this
was rather one sided as the scope for ICT to ma&etisuch research, given the paucity
of their own research department limited the bérwéfthis agreement. Rather RCA was
able to receive significant innovations from Fetrdollowing the merger. The total cost
for ICT of this agreement was estimated at £20nr ¢hre course of a decade, rather
costly for a stop-gap measure. The report suggélstedhis was an “example of the type
of contract that can be negotiated by persons velve Imo appreciation of the speed and
pace of modern technolog§?”

6 Campbell-Kelly, MICL: A Business and Technical Histoi@xford: Clarendon Press; 1989) p 185
“" PRO FV 44/128 “Commercial History of ICL” c.19686
“8 PRO FV 44/128 “Commercial History of ICL” c.19688
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To what extent then can we consider ICT’s apprdactomputer development viable in
the early sixties? In considering the key issuesalte with regard to the 1300 series, one
must consider the commercial success of the machmeomparison to machines
available from other UK manufactures. We must ateasider, at a technical level,
which was the more advanced machine, and indeed swtable to the task of
commercial computing. In the British context theD@3eries was performing well in
relation to its direct competitors in the commereraarket, the LEO IIl and the Elliot
803. The value of 1301 installations in the UK B64 was around £10m, with LEO and
Elliot around £4nt® A figure for Orion/Orion2 is somewhat less firmwever a rough
estimate for installations would be of the orderf&im>® These statistics show how
dominant the 1300 was in commercial installatiamsgoubtedly due to its low price,
even given the paucity of its specification. Desgiis success however, IBM 1401
installations, the main US competition in the UKdhachieved a total value of
installation of the order of £26M.Essentially, the office machine manufacturers were
already unable to compete with IBM in this peridtie key failure in this regard is the
inability of the actors involved to engineer susfely a long term interface between
commercial office machine manufactures and estaddisnnovative networks. At the
fundamental level this was due to a lack of a dgwelent strategy. Equally, Ferranti's
receipt of the bulk of government funding in thieripd allowed them to develop a
consistent approach to development. However theptaity of that strategy in
balancing the needs of government, customers aninescial developments was too
great. The Atlas project and its failure, couplethwhe problematic Orion project is
evidence of this complexity. In this respect théespite producing technically advanced
machines, Ferranti could not broach the compleaftgovernment based development

funding and commercial developments.

The success of the ICT 1301 suggests the vera€ityis point. The collaboration

between a commercial manufacturer ICT, and a latgetrical company, GEC, over a

“9Hendry, J - “The Teashop Computer Manufacturéyahs, Leo and the potential limits of high-tech
diversification” inBusiness HistoryNo 29, Issue 1, 1987, p.95

0 This is the total for Orion and Orion 2machinembined at an average price of £300,000

1 Hendry, J “The Teashop Computer Manufacturer:dhisy Leo and the potential limits of high-tech
diversification” inBusiness HistoryNo 29, Issue 1, 1987, p.95
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period of five years produced one of the most cormialty successful machines of the
period, which would have been more successful Raddeen aware of the increasing
scale of the commercial computing market. Ferrtuatili a more competent strategy,
having increasingly focused on developing an apjete machine for commercial
exploitation through the NRDC funded package compptoject from the mid-fifties
informed by the dualistic strategy of commercidkstfic cross over development.
Ferranti had considered the possibility of deveigpan indigenous British capacity in
commercial computing much earlier than ICT, whicliswto an extent, still uncertain as
to the correct direction to take in developing th@mputer business. Rather bias was
towards factoring the computing technology of othesnufacturers to their existing
punched card customer base. As the 1968 summanZCBE commercial history
suggests, it is clear that ICT’s behaviour in thdye60s suggests a degree of uncertainty
in committing to research and development and naartufing of computing technology

and the failure to develop a consistent approadhnovation>?

Indeed, it was not until 1963 that it becomes clédat ICT became determined to
develop a ‘home grown’ computing capacity with thecreasing interest in the
acquisition of Ferranti. Campbell-Kelly suggestsittihe sudden appearance of the
FP6000 was central to ICT’s interest in the failowmputer manufacturé?.Indeed, the
picture painted is one of Ferranti being a lamekdwath which ICT had little interest
apart from the FP6000 or Orion 2. However, | wosldgest that Ferranti had developed
a consistent commercial computing research stratiegughout the fifties and sixties,
focused on developing hardware and software seit@olthe task with the funding of the
NRDC and later the UKAEA. This incorporated a gt of commercial development
informed by project-based government funding ofestific projects. However, ICT,
cleaved from this funding and failing to develog@nsistent strategy of its own had
relied on ad hoc developments from a number oéifit sources i.e. GEC and RCA. As

a result, Ferranti was essential to ICT if it wagain access to the innovative networks

2 PRO FV 44/128 “Commercial History of ICL” c.196813
%3 Campbell-Kelly, MICL: A Business and Technical Histoi@xford: Clarendon Press; 1989) p220
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and products of a consistent development stratespessary to take its computing
business forward, rather than rely on the developrofother manufacturers.

The acceleration of a search for a strategy by I®&s precipitated by the
‘computerisation’ of British business. In 1962, I@&d failed to react to the impending
cessation of punched card machinery. In 1962, &reme over-stocking of punched card
equipment in light of this change in the market tedE5m of stock being written off.
Figure 1 & 2 below shows the sudden shift in thekaaplace, which until 1962 was
relatively slack for computers at all but the stifemlevel. Figure 1 shows in the decline
in the punched card equipment market. Figure 2 shtbe growth in sales of computers
produced in the UK. This shows a sudden declinghen market place for tabulating
devices. It can be suggested that Ferranti’'s agtthiroughout the late fifties and early
sixties pointed to an awareness of the need faeasingly smaller, cheaper and more
flexible machinery. The capture of NRDC funding time development of modular
computer technologies and business software, edtliabove, suggests Ferranti was
clearly aware of this possible shift in the markedt the increasingly commercial focus of
the computer industry. ICT however was unable tptwe significant innovative
networks in a timely fashion to adjust internallyttwsuccess to this sudden shift and

relied on factoring and merger as a stop-gap artthps long term solution to this.
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Figure 1: Annual sales by BTM of punched card equiment
(Source: Lavington, SHEarly British Computers (Manchester: Manchester University Press) 1980
p.81)
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Figure 2: Combined annual sales of computers by BTMCT & Ferranti
(Source: Lavington, SHEarly British Computers (Manchester: Manchester University Press) 1980
p.83)

The disappearance of ICT's market and the failaredévelop a consistent strategy
coincided with the failure of Ferranti’'s strategy dual development backed by
government project-based funding. The solution pinesented itself to both parties in the
wake of these financial problems was to consolida&r positions in the computer
market through merger. As a result, Ferranti an@ ierged in September 1963. The
result of this was the development of the ICT 19@@ies of machines, announced in
September 1964, six months after the IBM System?360Chis was based on the
FP6000/Orion series and retained many of the cowialsr orientated features of that

machine coupled with the peripheral equipment aiateithe commercial user developed

% Devonald, H & Eldridge, D — “How the ICT 1900 sesievolved” inComputer Resurrectighissue 16,
Christmas 1996
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by ICT. As a result the machine became a greatesscand was the best selling UK
commercial computer and the best selling commenmatputer to originate outside of
the USA in the Sixties selling over 3000 systemstatal over the decade of its
existence?

In many respects, despite the deal being a purabfaberranti by ICT, it was Ferranti
that substantially framed the context of the distus and was mostly responsible for
bringing the technology and development strategythe table in order to move
discussion forward® ICT on the other hand, brought the market thatafeir had been
unable to access. The direct and persistent fundfiregnumber of projects such as the
Pegasus and Orion in the commercial sphere anduvieand Atlas in the scientific
market had allowed an evolution of established wative networks. However, the
restrictive nature of the contracts and the coniplein specifying costs prior to
development had been a source of disagreement add hampered commercial
exploitation of these developments. Despite edthinly a dualistic approach to
development, Ferranti could not broach these isguesther the Atlas project, or the
spin-off Orion project, leaving Ferranti open tonwuercial difficulty. This bears
significant comparison with fruitful US funding nhetds, where a similar interaction of
government funded projects and commercial manufastmet with similar difficulty.
However, the key issue going forward into the sitwas how the effect of these
difficulties faced by the UK manufacturers, and tesultant purchase of Ferranti by ICT
would affect the way in which government and industteracted. In the US case, the
difficulty faced by Ferranti was also faced by IEb&e previous chapter) and the reaction
was to separate development cost of scientific mash from the commercial
exploitation of that technology more fully, leavirgpvernment accountable for the
development of scientific machines and not placthg financial burden of that
development on future sales in the commercial sedto the UK, the government
reaction to the problems faced by Ferranti andsd@ch for a strategy by ICT was to end

project based interaction and the problem of dgraknt costs and bring in a new era of

%5 CCS-T5X1 Our Computer Heritage: CCS Pilot Studp:htvww.ourcomputerheritage.org/wp/
(Updated: % Jan 2006; Accessed™Nov 2006)
6 PRO FV 44/128 “A History of the Computer Mergehsme” 9" July 1969, p.1
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alternative methods of interaction between govemtmand industry focused on
rationalisation. This will be dealt with in greatstail in the next chapter; however, it is
useful at this point to develop some conceptiorhofv this strategy evolved within

government.

Governmental strategy & the move toward rationaliséion

As we saw in relation to the Atlas and Pegasuseptsj the extent to which the direct
funding of projects, the dominant form of fundimgthe fifties, was likely to persist into
the sixties was questionable. The failure of Farratequately to bridge the commercial
and scientific market through project-based colfabon was a serious problem for
government. However, with the merger of ICT andr&@r a new form of interaction
with the computer industry presented itself. Th&GI was of interest to ICT for the
same reason that Ferranti had developed it. It avasmmercial computer that could
compete with IBM. The merger of ICT and Ferrantiswa sensible strategy in that it
established the linkage between a major electdeaipany and a commercial computer
provider, with the added benefit of an establislaad technically astute innovative
network. However their remained a significant peob) in that there was a lack of a
clear policy from government on how future intef@actwith industry would proceed.
Given the loss of faith in the project based apgindarought about by the failure of the
Atlas project, a new way of defining interactionsmaeeded. Ferranti highlighted these
issues in 1961 in the wake of the Atlas projeciibelves demanding a rigid structure of
interaction between government and industry whiokla allow for a degree of certainty
within the industry’’ It is ironic that the attempt to develop such anpbf interaction

ultimately precipitated a great deal of disruptionhe industry throughout the sixties.

The question of funding has been developed througtiee previous chapters. The
government was increasingly unwilling to financee timdividual, project orientated

development of computing that had dominated theD49%erranti had been protected

" PRO FV 44/128 “A History of the Computer Mergehsme” 9" July 1969, Introduction, p.1
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from commercial interests throughout the 1950s lzaudl developed technology for use,
mainly in government installations, that was wonthss. This was however at
considerable expense. Orion and Atlas, as higldiylatbove, while significantly more
advanced than the majority of their competitorsiea@dmmercial failures. The ability of
Ferranti to function as it had in the 1950s throwgldualistic strategy of scientific
development informing commercial development wastéd, leading to the merger with
ICT in 1963, highlight above. As we shall see ia tiext chapter this was to reduce the
level of direct funding available to the computadustry through evermore complex
rationalisation. Nevertheless, Harold Wilson cladma 1964 that Frank Cousins, the
minister of technology, had six weeks to save thgdh computer industry in the face of
American competition and the only method in therstesm open to Cousins was project
based government interactihMoney was injected into the industry by the NRRC t
the tune of £7 million; £2 million to the major Bsih producer of industrial automation
products Elliot-Automation, and £5 million to Int&tional Computers and Tabulators
Ltd. (ICT). ICT was to use these funds for develepiof the Orion successor, the 1900
series. This marks a degree of persistence of &amys of government interaction with
the computing industry however, as we shall segh& remainder of this and the
following chapter, this form of interaction betwegovernment and the computer

industry was short lived.

With regard to procurement policy however, the eyaace of new a new ideology of
interaction was more obvious and discernible is thitial period of interaction between
the newly formed ICT and the government. Of patéicimportance to this story was the
action of Frank Cousins, who engaged in a clashdeéls with other government
departments in an attempt to create a functionatysement policy for government. It
was thought that this would provide the UK compunelustry with a substantial element
of stability through a rationalised ordering system turn allowing a degree of
economies of scale to within the relatively smalmputer industry. It is within this

conflict that we can highlight the subtle shift aeathergence of ideological divisions

*8 Goodman, GThe awkward warrior : Frank Cousins : his life atithes(Nottingham: Spokesman; 1984)
p. 409
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within the cabinet which came to dominate latercaésion and moulded government
interaction with the computer industry in the 1960Tkis of course had been a major
issue in the Atlas project, where the governmemtcyprement policy, influenced by
development cost issues, had severely limited theken for the computer. Only one
machine was ordered initially by the governmenta lhew and consistent approach to
computing was needed in the face of US competitioen procurement policy was a key

area to consider.

The concept of a functional governmental procurdnpemicy was first suggested in
Spring 1965 following the emergency direct injestaf capital into the industry. Frank
Cousins suggested that the overall policy of theegament should be made clear to the
industry, moving away from direct funding, and d e& guidelines on procurement
policy developed which would favour British commgiproducts. This was government
action along the lines proposed by Ferranti in 1961many respects the need for this
procurement policy was initiated by the changintureof government interaction. The
scientific market where the bulk of governmentiiatéion with the industry had focused
had been the basis of Ferranti computer developstestiegy. Procurement policy was
initially seen by the Ministry of Technology as thasis upon which to develop a more
coherent approach to computer development away thenproject-based interaction of

the previous decade.

The need for this policy was highlighted by thepsising lack of competitiveness on the
part of the British computer industry in a spectdase of government procurement. This
was the procurement of a computer for the Scotfiffite for use by the Fisheries and
Agriculture Ministry. The tender for the contraetchbeen open since 1962 and there was
a pressing need for a final decision. A memoranduom the Secretary of State
highlighted the pros and cons of the various bisicfeFhe two principal candidates were
ICT and IBM UK. The memo made for sober reflection the state of the British

computer industry. IBM was able to bid for the cant at a price some 12% lower for

% PRO CAB 128/39/2 C(65) 65Computers for Government Departments, Memoranbyrhirst
Secretary of State” F7April 1965

185



the computers themselves, but which ultimately amexlito a bid some 25% lower than
ICT. This was due to the inclusion of programmingd asupport costs which were
included in the IBM tender free of charge. Furtherep this machine was available
immediately and was superior technically to the 1€Juivalent, allowing for future
expansion of its role in the Ministry. The IBM maoh offered 1,100 hours spare
capacity compared to the ICT’'s 820 hours. The Sagreof State advised against any
protection of the UK industry by buying British ihis case in favour of the better value
that the IBM machine represented.

A further two machines were required for RAE Famoligh and the Department of
Pensions and National Insurance. IBM, it was feavedld bid lower than either of the
domestic suppliers (ICT and English Electfit)in response to this Frank Cousins
proposed a series of guidelines, in an effort t@dogovernment departments to ‘buy
British’ in order that the computer industry in thiK received a significant source of
support form the government. A British machine nmhesbought unless:

1. no British machine can meet the requirements; or
2. there would be serious delay to the start of wedy (two years); or

3. there is a gross disparity in the price tenderagl 25%)%*

Cousins’ proposals were poorly received by the ofsthe Cabinet. The Ministry of
Pensions and National Insurance demanded that sguatelines should not be
introduced. The key to modernisation of Britain,iaerpreted by the majority of the
cabinet, was in value for money. Poorer quality Inmaes as they saw it, at higher cost
and with longer waits would only lead to furthechiaological backwardness within the
government and civil service. The conception waat tthe UK was developing a
technological gap, covered in the next chapterciwlapplied to all areas of activity.

Government departments were no exception. Dedpatdoenefit that it would accrue to

% PRO CAB 128/39/2 C(65) 67 “Computer PurchaseshbyGovernment, Memorandum by Minister of
Technology” 4 May 1965 & C(65) 117 “Computers, Memorandum by Migister of Pensions and
National Insurance” 30July 1965

®1 PRO CAB 128/39/2 C(65) 66 “Computers for Purchdsethe Government, Memorandum by Minister
of Technology” 28' April 1965
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the industry, the computerisation of governmentadaowt be further delayed by failures
on the part of UK industry to provide computersantimely fashion. As such, any
protective tendering would be detrimental and ueptable to the department concerned.
There were more subtle reasons behind the appdistnist of procurement policy as a
means of codifying government interaction with istty. The Board of Trade suggested
that such measures would infuriate US investorBritain and endanger the vital jobs
they provided® For example, the tender for the Scottish comphiéet come from IBM
UK located in Greenock and providing a deprivedaangth much needed jobs in a
depressed area. The solution to this problem invibe of the majority of the cabinet
was that to buy British was acceptable as londnasléfinition of ‘British’ was widened
to include computers built in the UK including coaters built by US firms with UK
subsidiaries.

What is displayed between the Ministry of Technglamder Frank Cousins and the
other members of the cabinet is a conflict overmtigans by which British industry could
be improved. Frank Cousins’ approach was to pusstipes of national capacity in

scientific industries above questions of efficieranyd value for money, thus allowing a
structured and normative interaction between gawemt and industry. The other
departments, led by George Brown (a firm membethef reformist movement), were

concerned with the modernisation and efficiencygoffernment, with concerns over
value for money and utility determining their acigo The effect of this debate was a
compromise in which the term ‘British’ came to meary computer produced in the UK
(including all US subsidiary firms).

Frank Cousins seemed to come to the conclusiorptibairement policy generally was
unlikely to be successful at aiding the ailing istty suggesting instead that further
rationalisation of the industry, through the mergérElliot-Automation and ICT (the

largest of the UK firms), was likely to have moresess in helping the British industry

(in the original sense of the term British). To tthts he suggested nationalisation as a

%2 PRO CAB 128/39/2 C(65) 8@omputer Purchases by the Government, MemoranduthebPresident
of the Board of Trade”*LJune 1965
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means of compelling the private firms to merge, &esv he recognised that this was

unlikely to be approved by the current “legislatpregramme.’®®

Cousins had been working on this problem with Bemt®f Hamworthy Engineering,
who had produced a paper analysing the problem Biitish industry®* Though not
explicitly calling for the Industrial ReorganisatidcCommittee (IRC) it made proposals
for a body of that nature. In ‘Attrition or Breakttugh?’ he pushed for a committee
charged with responsibility, and the power, to ceh®ritish industry to streamline and
reorganise radically to remain competitive in abgllocontext. The deepening economic
problems in the summer of 1965 prompted Cousirguh the Ministry of Technology
as the driver of industrial strategy using the QGalah. These proposals suggested that
government should take an increasingly active molthe structure and organisation of
industry, over and above purely financial assisate ailing companies. This was
perhaps the strongest expression of a developiagegy in the UK government of
renegotiating the interaction between governmend a@mdustry. This rhetoric of
interaction came to dominate the technopoliticgime of the 1960s, particularly in
relation to the emerging rationalisation programmthe computer industry. This will be
explored more fully in the next chapter.

The summer saw the finishing touches being puthen National Plan from George
Brown’s Treasury department. Conflict arose betwdenMinistry of Technology and
the Treasury over who had the final word on ecocamatters. George Brown'’s national
plan pushed a hard line on wages policy in whiehgbvernment could force delays and
renegotiations on wages. This was in conflict vithusins’ strategy of renegotiating of
the terms of interaction between government andistig. The conflict between the
Ministries developed with Frank Cousins firmly ogpw, as he had said in 1964, the

aggressive strategy of delaying negotiation throwglye restraint. Instead he fought for

3 PRO CAB 128/39/2 C(65) 115 “Computes, Memorandyrthie Minister of Technology” 28July,
1965
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a national plan in which government could havemgjrinfluence on private industry,

akin to nationalisation.

Cousins and Brown fought over departmental respditgiand on the issue of prices
and incomes policy, but by February 1966 Cousirts ¢@ane to the conclusion that he
could not remain loyal to his beliefs and remaimember of the Wilson cabinet. The
strong reformist majority within the cabinet, andvat Wilson called the ‘collective

responsibility’ of the cabinet not to criticise ormmother publicly, had thoroughly
frustrated Cousins leading him to say “look Hargtdi must be fed up with my coming
in here every day, like this [arguing over inconpedicy]. Let’s stop kidding ourselves.

You might as well agree to let me resign.®>Wilson did not agree demanding he
remain until after the election to preserve thasitbn of unity. Cousins resigned soon
after in July 1966. The technopolitical regime lo¢ 11964-1966 Wilson government had
been defined by its tension and conflict. The ndiveaethic of Cousins and the
utilitarian majority within the Labour party hadeated an unworkable compromise in
this period. The frustration faced by Frank Cousower the focus on utility and

monetary gain in science policy, taking precedemas Cousins’ definition of the social

good, led to his resignation.

Conclusion

Ultimately then the Ministry of Technology’'s focuws procurement policy as a new
approach to interaction with the computer induptigduced no tangible results in terms
of codifying a new relationship between governmamd the computing industry. The
focus shifted to developing a new strategy throwgich government could increasingly
interact with the industry through a process oforatlisation. This disenchantment
within government with project-based funding of heology industries could be
extended to a number of ‘white elephant’ scientifiojects such as Concorde that were

falling out of favour with government. Computersrev@o exception. The Atlas project

% Goodman, GThe awkward warrior : Frank Cousins : his life atithes(Nottingham: Spokesman;
1984)p 484
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and the strategy of Ferranti to develop a dualegpigroach to computing through project-
based development of scientific machines to furrdroercial developments had failed to
produce a competitor to IBM in the early Sixtiest the rationalisation of Ferranti and
ICT had apparently created a true competitor insi@pe of the ICT 1900 series. ICT
alone had been unable to develop a consistent afipto computing yet with Ferranti
technical knowledge, the company had been ablartaove and grow. This positive view
of rationalisation that emerged in the mid-sixggmificantly influenced the direction of
future government policy. However, as we shall s the threat of increased US
competition loomed larger on the horizon, that imagf rationalisation became
embroiled in a rhetoric of threat and AmericanmatiThis led to a range of competing
strategies emerging within industry and governnmentow deal with this threat. This
technopolitical regime change in the early 19604 &ignificant repercussions for the
industry as we shall see and in many cases, thesepating strategies drove

development of the British computer industry alamgppropriate lines.

Ironically, despite the rhetoric of competition itthe US that had influenced
government action, as the UK moved away from ptdpased interaction and a rigid
procurement policy and became increasingly obsesstd rationalisation, it moved
further away from the model of interaction that t® adopted. The failure of the Stretch
project aped the failure of the Atlas project, §et reaction of government and industry
was wildly different. In the US a more rigid andddeed procurement policy emerged as
a result which to an extent drove innovation arlovad a more ‘organic’ development
of the industry. As Flamm suggests, despite thdirdeg cost of computing, and the
relatively larger scale of the commercial markeattlemerged in the mid-sixties
compared to the government market, the consistéhtgbvernment policy of project
based development and procurement remained vitalth® ‘leading edge’ of
technological development. In a reflection of therrBnti strategy of 1958, the
government in the commercial era of computing pllagevital role in developing new
technologies through project based funding andnips the pump of tomorrow’s
technology.®® The development of this technology ultimately drathe commercial

% Flamm, KCreating the ComputgWashington DC; The Brookings Institute; 1988)552
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market forward. In the UK, the move away from catifprocurement and project-based
interaction towards policies of rationalisationtire wake of the American challenge led
to a fundamental change in government support atefmined the development of the

computer industry for the next decade.
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Chapter 6
Technopolitical Regimes of Rationalisation 1964-186

Introduction

On the §' of June 1969, Sir Richard Clarke, Permanent Sanyrdor the Ministry of
Technology wrote in the foreword to an overviewgavernment interaction with the
computer industry, written by M.S Albu and R.D Agw, that “The achievement of the
merger was a successful achievement of Governmelityd The merger that he
resolutely proclaims as a great success was thgeman 1968 of ICT (International
Computers and Tabulators) and EELM (English Electreo Marconi) forming ICL
(International Computers Limited). Going on to appul the quality of this work, he
stated that “It has always been my opinion th#tef [Ministry of Technology] had done
less to support the British-owned computer indysind had not actively encouraged the
merger, the British-owned computer industry couévén failed to survive, and would
have passed to the AmericadsOver the period 1964-1968, the threat of America
precipitated a series of mergers, all of whichnuétiely contributed to the formation of
ICL. However, while America and Americanisation ped the domestic industry in
Britain in this particular direction, the form tlesnergers ultimately took was based
more on competing strategies of government ownersimnd diverse conceptions of how

government interacted with industry which developedr the course of the 1960s.

In order to study this more effectively and considee development of these new
approaches to the industry through time, the panagliestion has been sub-divided into
two distinct phases. The first phase details thaptetion and entrenchment of differing
approaches to the issue of rationalisation withiglsh Electric and ICT. The second
phase is marked by reconfiguration of the debatéovwed by compromise and

consolidation. This process was characterised yat @onfident march towards coherent
rationalisation, but a stumbling process markedadstional interests and technopolitical

machination. Essentially it was based on evolving @mpeting concepts of government

1 PRO FV 44/128 Albu, MS and Aylward, RD “A Histoof the Computer Merger Schemé” 9uly 1969,
p.i
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ownership of technology. This chapter will detdiistprocess through an understanding
of the roles of the government (focusing on theistiy of Technology and the Industrial

Reorganisation Corporation), English Electric a@il land how they presented their
diverse approaches to the issue of American cotigretiThese different strategies of

interaction were to a greater or lesser extentnmpatible with one another. This process
of debate ultimately prejudiced the rationalisatfmoject along particular lines in the

later half of this period. Ultimately, Americanigat was sufficient to initiate the debate

on rationalisation, but America faded into the lgaokind as competing discourse of how
government should interact with domestic industmyesged and configured the

development of the computer industry in the UKha late 1960s.

The development of the Debate: 1964-1967

Sir Richard Clarke pointed out, at the time of l@&/Ferranti merger in September 1963,
that the Conservative government’s policy was ma of merger and rationalisation, and
remained as such up to their loss of power in Gatdi964> With the incoming Labour
government, a changing attitude towards the ingwsés discerned leading to the merger
in 1968. It is this practical application and deyehent of a strong policy of industrial
reorganisation that will be of concern in this gmtt Essentially then, in what concrete
ways did the emergent technopolitical regime of\filson government, through the IRC
(Industrial Reorganisation Corporation) and the sty of Technology, be said to

influence the British computer industry in thisipel

This story is intimately bound to the changing goweent attitude to funding which had
already significantly altered the structure of il@ustry in the early 1960s (see Chapter 4
and 5) prior to the October elections in 1964 aagrkeal of political thought had been
expended with regards to ‘solving’ the ills of tBatish computer industry. The inactive
role of government in the merger of ICT and Feiraats short lived. In March 1963, a
committee under the Board of Trade with represemsitfrom DSIR and the Treasury

was established to answer the criticism of the guwent by Ferranti prior to the merger

2 PRO FV 44/128 Albu, MS and Aylward, RD “A Histoo§ the Computer Merger Schemé” uly 1969,
p.i
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on this lack on interaction. Specifically the inttyssuffered from a “lack of consistent
government policy in purchasing and in R & D suppand from the resulting spread of
its limited resources over too wide an area.” Hosvethe committee went on merely to
note the industry’'s own success at rationalisatom did not envisage a role for
Government in promoting and further rationalisatioh the industry “let alone the
possibility of Government intervention, which iretlpolitical climate of the time is not

surprising.®

In the same document, Albu and Aylward considehednotives for the change in policy
that emerged after early 1964. These motives wenemsrised in a meeting on 11
February 1965 between Frank Cousins, Minster ohilelogy, and James Callaghan,
then Chancellor of the Exchequer. They closely ofeéld the original aims of
Government in the 1963 committee but with one irtgodr addition: the threat of the
USA. The need to achieve a consistent and unifggarcach to the industry and to
concentrate R&D resources and efforts had consigaepport by Government. The
history of the final Ferranti computers such asRegasus and the Atlas pointed to this
issue of ‘efficiency’ within limiter R&D budgets,na ever increasing attempts to divest
the Government of the responsibility of funding tipié projects to develop new
computer systems. The capture of funding by NIRN&tipnal Institute for Research in
Nuclear Science) in Chapter 4 is a good examplthisf However, in addition to this
‘traditional’ motivation of Government a new, a ragotent rhetoric emerges. Top of the

list of motives was the need to combat the “risklofnination of the industry by IBM*

Clearly the question of American influence and oondf the industry was beginning to
affect the minds of politicians. In a rather bloaaynded passage from an internal ICL
history, a senior Conservative politician was reputo have stated that “the sooner the

British computer industry sank beneath the wavesalowed the Americans to get on

® PRO FV 44/128 Albu, MS and Aylward, RD “A Histoo§ the Computer Merger Schemé” uly 1969,
p.1-2
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with the job the better”Moving away from the ‘impossible’ notion of abamitog the
industry (which was suggested in the context ofogaan integration in Chapter 7),
rationalisation and merger become increasinglaeiitre propositions for government as
a basis for future interaction with industry. Thweuld serve the end of establishing a
strong UK industry and would have the advantagmoving away from costly project-
based interaction, such as the Atlas. However, tid8on of interaction with the
computer industry was coloured by an increasingemess of other technopolitical goals
which could be served by greater interaction whin computer industry. The evolution of
these goals will be dealt with in the following 8en on convergence, and the next

chapter on European integration.

The key issue for the industry in the UK was theesiion of duplication of effort,
particularly in relation to commercial computingivén the obvious need for clear
procurement policy and R&D investment by governmienthe industry, having two
separate development strands within the commessi@ha was proving complex in
moving forward with funding a British response taS Wompetition. These two
developments were the 1900 series machine develapih of the Ferranti acquisition,
and the System 4 range which had developed otneafierger of EE and Leo computers
and there respective systems, the LEO 3 and th€[EEEange.

Evidence is rather contradictory as to how suppertthe industry was of the
government’s infatuation with rationalisation athe tAmerican threat’. Indeed, it is this
guestion that dominates our discussion. Essentatly can see this as process of
construction in which EE, ICT and the governmentenprincipal actors suffused by
different interpretations of the threat, eitherl r@aimagined, to the industry, and, what
their individual response to that threat was. la #ame document in which the Tory
politician demanded a death sentence for this imgug was suggested that ICT was
aware that the Ferranti development stable wasegfikportance to the future of the

company and that the with regards to the 1900 sel@®I's directors “knew they could

° NAHC/ICL/Alq “ICL’s Relations with Government” by M, 18" July 1975
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challenge the US domination” and that the emergefd#ilson’s ‘white heat’ rhetoric
served as a confluence of Government and indusinkitg on the need to challenge the
US® Frank Cousins and ICT appeared to be of the oiné.nn reacting to Wilson’s
speech, “on 1 March 1965, Frank Cousins, the themiskér of Technology, made a
statement about the computer industry, the polieyidid down reflected strongly the
policy expressed in ICT’s document [detailing IQTdagovernment future relations]. Mr.
Cousins said that ‘The Government consider thad gssential that there should be a
rapid increase in the use of computers and compiehnologies in industry and
commerce, and that there should be a flourishingsBrcomputer industry. Plans have

been prepared to serve these ends.”

Despite this apparent unity, it belies the complexif the course that events took
towards rationalisation after the initial statemehthe concept. It was this complexity
and debate which exemplifies the history of the geerproject and points to the
technopolitics behind the government’s actions.nfihis quiet beginning, a story of
sectional interests at work within industry and pating discourses within government

over the most appropriate form of interaction wittustry began to emerge.

By 1965, the terms of debate had changes as ICanbegexperience a financial crisis,
brining home the perceived spectre of American ctiipn. However, the crisis was
more firmly rooted in changing market structure ntha direct assault from US
competitors. A sudden decline in the punched cados of the business, which
projected sales falling short by 50% in 1965 andrpodustrial relations were partly to
blame® More significantly, the story of financial diffitty at ICT, detailed in Chapter 5,
exacerbated the problem with the delay between wam@ment, initial ordering and the
first deliveries of the 1900 seriesThe company was forced to write off some £6 millio

worth of tabulating equipment that was essentialigolete’® As a result an initial profit

® NAHC/ICL/Alq “ICL’s Relations with Government” bBMM, 18" July 1975

" NAHC/ICL/Alq “ICL’s Relations with Government” bgMM, 18" July 1975
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estimate of £3,874,000 was turned into a loss dd9ffBO0'" This necessitated a
government bail-out ICT through a £5 million poungestment from the NRDC for the
1900 series. This project-based funding was inanghsunpalatable to the Government
which had hoped to move towards alternative metladdateraction with the industry.
As a result, rationalisation of the industry widsetance from the government seemed an
increasingly suitable way forward. The governmeasWween to promote the course that
had, to an extent, saved ICT from a similar cigighe injection of technological capital
into the firm from Ferranti in 196%.

During November 1965 a number of meetings were betieen the Chairmen of ICT
and EE and with Sir Maurice Dean, the Permanentefmy of the Ministry of
Technology. These meetings served to make the tiydasvare of the government’s
intention of pursuing rationalisation, with finaatsupport for merger from government
as the means through which future interaction wlith commercial computing market
would proceed. Given the poor state of health iredab EE, ICT was at something of a
disadvantage and seemed content with junior padtedus. Initially the government
proposed that a joint company should be establigh#dICT, EE and the government as
shareholders, with the government’s interest beiegted with EE which would then
control the company. Given the opportunity to revignese proposals, EE came back
with an aggressive position in February 1966 whiobk the form of a government-
sponsored takeover rather than a merger. Undgrptiligramme, ICT would not be a
shareholder in the venture and the computing ieteref ICT would be transferred over
to EE with the exclusion of the computer leasingl gqunched card sectors of the
business. EE concluded that they needed sole tafttioe management of the company

and that this new data processing company woulgatithe whole of EE’s operations.

This seems to have been particularly significamegithe changes in the electrical
industry that EE was experiencing. In 1960, GEC aadmpted to buy out EE with a

view to rationalising the declining heavy electlisactor in which the two companies

" PRO FV 44/128 “Commercial History of ICT” p24
12 PRO FV 44/128 “Commercial History of ICT” p10
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operated and specifically in the generating plaati¢. Through rationalisation of the
industry it was felt that the new company couldues its reliance on this trade and
expand the light industry sector of the businés&ssentially, the diversification of the
industry would allow the profitable light electricgector and increasingly important
electronics sector to subsidise the increasinglyrafitable heavy electric industry. The
computer industry was seen as a particularly affecheans of achieving diversification
in the light electronics industry. These pointslwi¢ returned to below as the story of
rationalisation in the electric industry impactesfpundly on the computer industry,
however suffice it to say at this point that it wasignificant element in EE strategy in
this period.

This rather aggressive stance taken by EE in eB9§6 was due to the apparent
weakness of ICT’s business versus the apparemigstie of EE. The 1900 series has
been discussed in previous chapters; however, @gaen was significant to the

difference between EE and ICT's strategy, prindypad the area of compatibility. The

1900 series was ICT’s response to the family ofgatible machines announced by IBM
in 1964, the System/360. As seen in Chapter 5tderdo achieve a significant capture of
the market in the face of this announcement, ICd@ faickly opted for the existing

technology of the FP6000. It had the advantageeifigoa competitive machine that
could be transformed into a range of machines wibmpatible architectures, yet
remained non-IBM compatible. This was an imporfaature that ICT felt was central to
their competitiveness. The basis of this non-corhpidy principle was to maintain

distance between IBM’s product line and the machismeailable from ICT. Too close a
comparison would make the machines ‘copies’ of IBMuipment, reducing any

technological advantage of the ICT machine andbéstang cost as the principal basis
of comparison between the two architectures. Furibee, the ‘second generation’
nature of the 1900, based on somewhat older modedtdmology rather that the new
fully integrated circuit technology that IBM deveked out of the Stretch programme,

meant that in the short term the 1900 series wbeld¢heaper and faster to deliver and

4 Jones, R & Marriott, Gnatomy of a Merger: A History of G E C, A E | &dfish Electric(London:
Jonathan Cape; 1970) p192
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therefore more competitive with the System/360.1866, the ICT 1900 series was
already delivered and was in many respects a céenpistem having evolved out of a
long development focusing on commercial applicatiaver and above the scientific
origins of the technology. The response of ICThi perceived threat of America was to
construct a new innovative network around the ex¢amd suitable technology flowing
from existing streams of development allowing adma to be brought out prior to IBM.
The lack of compatibility with the IBM machines wasth a necessity in this regard, and
an advantage in terms of corporate strategy. Tlis mowever at the price of ultimate
speed achievable, given the lesser abilities ofnlbeular architecture. However, speed
was not necessarily a real advantage for the Sy36m Significantly as we saw in
Chapter 4, user experience of data processing ¢émiy in the commercial sector
suggested that overall circuitry speed was lesarofissue, in contrast to scientific
computing, and rather the speed of other equipmaatfar more importarit. Despite the
apparent suitability of this approach in the sggtef ICT, it proved to be somewhat of a

problem at the negotiating table.

The ICT approach to the threat of IBM and Ameridamsiness was diametrically
opposed to the EE approach and illuminates thereifiice in corporate strategy between
the two companies. EELM’s System 4 was conceivedmf developed as a computer
focused squarely on IBM and competing directly witlteir market. It was to be
composed of an integrated circuit architecture &mdbe fully compatible with the
System/360. The response of English Electric to Almeerican threat was to move
towards ever greater approximation of the Americaimather IBM, model of business in
opposition to ICT's attempts to distance their depment from US interests. This
approach was to be at the expense of the swift ntmwearket that ICT favoured. The
reasons for this particular move on the part oflBhgelectric were quiet clear. EELM
(English Electric Leo Marconi), EE’s computer sulaiy had a strong history in
commercial computing, especially as seen in Chapteith the LEO range of machines;

however the parent company seemed intent on mdlimgomputer subsidiary into the

15 This point is also reinforced by Campbell-Kelly@ampbell-Kelly, MICL: A Business and Technical
History (Oxford: Clarendon Press; 1989) p 234

199



centre of a larger component manufacturing busimesshe group’s activities moved
from electrical to electronic based manufacturifigs was in direct response to the IBM
model of development. Companies in the US, suclBl§ had found a rich seam of
development through closer integration of the lgletctrical and IC (integrated circuit)
industry and the computing industry. It was EE*mion to do the same in the UK. The
second Lord Nelson, taking over after his fatheéeéath in 1962 as chairman of English
Electric was particularly keen to make an impactthis relatively new area of the
electrical industry. English Electric considerd t'third generation’ of computing
technology as a key market for this new businedsodgh integration of these
technologies a stronger electronics industry coléd developed. Furthermore, this
strategy could be expanded through the acquisttiarew markets in the form of ICT. If

this plan was successful, a strong IBM competitrd be built in the UK®

To that end EE sought the approval of governmedt iamppears that the aggressive
strategy, coupled with its apparent technologica inancial superiority in 1966 put EE
at the forefront of negotiation. The US focusedrapph of English Electric was in line
with the rhetoric displayed above from the governmm&he most detailed discussion of
the possible direction of rationalisation of thedustry was undertaken by Cooper
Brothers, a firm of accountants, who were instrddte February 1966 by Sir Maurice
Dean to appraise the proposals as put forward Byal@ EE. This report confirmed the
government and EE position that a focus of the éys# approach, coupled with the
takeover of ICT, would be the best course of actind was likely to be attractive to ICT
shareholders given the apparent poverty of the emmpTlhe proposals were put to ICT
in late 1965 The key elements of the deal were that a new cognpauld be formed
taking the computer assets of both ICT and EE,imeplCT with the computer leasing
element of their business and the traditional padcbard operations. The strength of
English Electric’s relationship with the governmeras such that the notion of ICT being
a shareholder in this company was rejected an@adsonly EE and the government,

through a £15m contribution, would participate.

16 Jones, R & Marriott, @natomy of a Merger: A History of G E C, A E | &dfish Electric(London:
Jonathan Cape; 1970) p196
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However, the response of ICT was resolutely negatiCT took a dim view of EE’s
strategy in pursuing rationalisation. They firmlglieved that it was an attempt to capture
ICT’s market and to codify EE’'s approach to US cefiton. For example, they
highlighted three areas of concern in which EEmtegy would render the company
unviable. Most importantly in terms of strategy & proposal held no safeguard for the
existing customer base of the 1900 series, or thdaey guarantee to continue
development of the series (see below). Furtherrtierestructure of the deal would leave
ICT financially unviable as a separate entity. Nterapt had been made to broach the
issue of financing the leasing of computers whi€it had undertaken in the past. This
was a significant issue on the horizon for ICT as&models were developed and much
of the capital in the rented equipment would be. Id6this deal was put in practice then
it meant that there would be little future for 1ICOnlike English Electric for whom
computing was only a single sector of their busné€T would be left with no core

business.

ICT were swift in their reject of the deal. Overdaabove the financial issues, this
rejection was based on a profound difference ip@@te strategy between the two firms
and highlights the different construction of theus of America and its perceived threat
to business. While EE had been keen to rationdlisgoromote a very American
development model, or at least a model aimed ataging the scale of US industry, ICT
was far more concerned with maintaining a distdrm® the US in terms of strategy and
technology. With the System 4, EE hoped to beat [&Mts own game with an IBM
compatible machine, developed along similar priesipo the System/360. The 1900
Series was deliberately not compatible with IBM avas designed around perpetuating
the Ferranti development stable. Nevertheless, ddTnot leave the table completely at
this point, remaining favourable to the issue diorelisation on the basis that it would
deliver economies of scale, but the strategiesutitravhich ICT felt it could be achieved

were distinctly different.
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It is perhaps not surprising that the governmerg ware inclined to listen to English
Electric’s proposals than ICT’s. Throughout thetiss Lord Nelson and English Electric
had been key players in pursuing the governmeiatisypof rationalisation in the face of
foreign competition within the wider arena of heaalgctrics generally and more
specifically in the area of turbo-generators fowpo stations. Nelson had also co-
operated with the Government in the formation afisir Aircraft Corporation by selling

EE interests in the industry and as result was @odgerms with the governmefit.

Clearly in 1966, Lord Nelson, chairman of a comparnth a turnover of £430 million

and supporter of the newly formed IRC (IndustrigoRyanisation Corporation) had the
ear of Government. However, despite his good standh government, Sir Maurice
Dean stated to Cecil Mead that he was still prepaoelisten to any counter-proposal

from ICT, although he remained disappointed witirtimitial reaction of rejection.

However, ICT’'s response was to suggest an equadlif-serving strategy of
rationalisation in their counter-proposal. By Ma&3686, the government had changed its
position somewhat as it was impressed by the tlghroature of ICT's appraisal of the
industry in their proposafS. As was to be expected this proposal also empluhsise
strength of ICT’s position relative to EELM in tesrmof current systems. Specifically the
1900 series was ready for market. The System 4 veweas still in development and
marinating a policy of IBM compatibility. EquallyCIT suggested that the existing user
base for the 1900 series was a distinct advantagepared to mere projections of sales
from EELM. Indeed, by 1966, the financial crisid@f had ameliorated somewhat with
the move away from punched card machinery. Thiedhe impression that their anti-
IBM strategy was paying dividends and as a reddir tstatus in the negotiations had

improved.

The bullish ICT suggested that three more sensildefar more aggressive approaches to
rationalisation of the computer industry could lmhiaved through their own strategy.
This could take the form of either an expanded k8Tinclude EELM with EE as a

18 Jones, R & Marriott, @natomy of a Merger: A History of G E C, A E | &dfish Electric(London:
Jonathan Cape; 1970) p298
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minority shareholder, a complete takeover of EELWM®T. Even more bullish was their
final suggestion of an expanded ICT through digmternment assistance but with no
participation from EELM or EE. This of course h&e tadvantage for ICT of promoting
their development line and their strategy of nompatibility with IBM. The
disadvantage was that it would further segregagestbctronics and computer industry in
the UK. This of course was quite impossible for &@Bhe government to countenance.
EELM was central to EE attempts to diversify in tagonalisation of the wider electrical
industry, and indeed expansion of this sector ef lthsiness was their chief concern.
Competing directly with IBM and aping their apprbao the computer industry was the
corner stone of EE’s strategy. Selling to ICT osihg direct control over the industry
was anathema to Lord Nelson. Equally to put moméy ICT alone, without any view
towards real and tangible rationalisation, woulavkethe government’s ‘united industry’

ideal in ruins?®

Two opposing ideologies competed for governmergnéitin in 1966. Both English
Electric and ICT had firm conceptions of how toldedh the perceived threat of the US
and IBM’s System/360 range. These opposing stregegompeting for Government
attention sought to codify how a new British congruthampion’ would could compete
with the US. The financial resurgence of ICT in @96llowing the apparent primacy of
English Electric in the initial stages of discussfmrevented any move towards merger of
the sort that the government wished. This phasenegjotiation between the two
companies and the government essentially endedeirstatus quo with neither EE nor
ICT prepared to shelve their corporate strategyittpdeveloped an understanding of
the competing strategies for dealing with the thifathe US that were deployed by
English Electric and ICT, how can we illuminate amderstanding of the government’s

role in this early period of rationalisation?

The role of government can be characterised asvart deployment of a range of self-
serving strategies for dealing with US competitdonl clearly these strategies were not in
agreement with industry. However, it is importamit @is to understand the motivations of

20PRO FV 44/128 “A History of the Computer Mergehsme” 9" July 1969, p.9
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government and the broad basis of their stratediigperiod. The Government in many
respects was engaging with industry with the intentof gaining as much political
traction as it was possible to achieve from thenafisation process, which often went
beyond any immediate consideration of what was fasthe industry. Key to this
strategy was reconfiguring the nature of interactigth industry. A series of discussions
between industry, the Ministry of Technology ance tindustrial Reorganisation

Committee highlight the nature of these interests.

Both EE and ICT were keen to develop an agreemetit government over the
mechanism through which any possible merger migktate. In the past, direct funding
of the industry through grants from the NRDC anHeotdepartments had dominated
government support of industry. However, in the tegh of the rationalisation
programme, this form of funding was unlikely to esle the ends that government
sought. The reason for this was that the stratemgionalisation of industry required a
degree of accountability on the part of the indudts conform to the wishes of
government. While this was, of course in the gorent’s interest, collaboration through
the NRDC and other project based on funding ofitldeistry by Government had been
subject to massive overspending and time delays) as the Atlas. The restructuring of
the industry was to reduce the reliance of the sirguon these projects and equally any
new form of interaction had to result in less optfeom the government and with a
greater degree of accountability on the part ofigtdy. This demanded a reconfiguration

of government-industry collaboration with regardtie computer industry.

These concerns played out in a key discussion wluok place in October 1967 and
highlighted the cause of tension between ICT, EEthr government in this initial phase
of rationalisation. The existing mechanisms undhkictv rationalisation could take place
were either direct funding of a project by Goverminer through a quasi-governmental
body such as the IRC. In October, the debate ehtereew phase which raised the issue
to government’'s motivation for rationalisation imetfirst place and questions as to the
most appropriate mechanism through which that matisation should proceed
developed. In a letter to the chairman of the IR attitude of ICT and EE to the
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government was laid out. English Electric was itesis that government assistance for
the merger should come through “an existing Govemnmechanism” by which they
meant the IRC*

The IRC had been formed by the first Wilson Govezntrto promote increased levels of
efficiency within British industry by assisting imationalisation projects and had
significant dealings with GEC, EE and AEI in thesfiyears of its existence, promoting
the rationalisation of the heavy generation indyséind specifically switch gear and
turbo generator manufactufeThe IRC was a key player in assisting in the meoje
Elliott Automation with EELM in 1967 and had a worg relationship with the major
electrical companies. This rationalisation had fedma company that specialised in
process control and automation systems, partiguiathe aerospace and military sector.
Indeed, the acquisition of Elliott Automation be@mkey element in EE’s expansion in
the component and computer industry with Elliotttémation going on to be a “world
class” company in these market sectors. Indeed,19§9 Elliott's had achieved
“Penetration of the US military and civil market avionics...greater than any other
European competitor”, becoming one of the “big #firm civil markets and one of the
“big six” in defence markets for flight control $gms? This was indeed a feather in the
cap of the IRC and cemented the relationship wih E

However, there was a different mechanism througlchvigovernment could fund a
merger, through a direct equity stake in the comppather than through a third party like
the IRC. The Ministry of Technology was keen tomate this course for two principal
reasons. The first was that the Ministry of Teclgglwanted the public purse to achieve
some return on the large investment of £20 millb@unds which was suggested as the
figure government would provide to make any futbeLM (or EEC as it was by then)

& ICT company viable. The stance of government tias “the right way for this to be

2L PRO FV 44/104 “English Electric/ICT” 810ctober 1967 pl
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expressed is through a Government equity particpavhich would give not only an
income return but a capital appreciation in stefhwhe profits of the company.” In this
respect one governmental strategy could be achieesdely greater accountability on
the part of industry to honour the terms of theeagrent. However, more significant was
that the Minister of Technology, Tony Benn, was iang to have in place a project
“agreed in principle and announced, and involving equity shareholding by the
Government which he can use as a weapon to pushnthestrial Expansion Bill
through.®* This bill was designed to allow the Ministries @&chnology, Public
Buildings and Works, Transport, Health and Agriatdt and President of the Board of
Trade to invest directly in projects designed tpriave industrial efficiency” Essentially
then this merger was to serve, not only as a mibeeteve means of computer industry-
government interaction but also as an example ltowoof a new form of interaction
between government and industry at a more gereral Which could be used as a model
for future rationalisation projects in other are@lsere government intervention would
lead to greater industrial efficiency. Essentialllyge computer industry would be the
precedent through which a reconfiguration of goment-industry interaction could take
place. Rationalisation of the computer industry wasbe the head stone of a new

technopolitical regime.

This governmental strategy competed with the sjraseof industry. English Electric as
we have seen was far more comfortable with a ‘ti@ukl’ form of Government

participation in rationalisation through the medkan of the IRC. The IRC was an
autonomous corporation, and to an extent free ftbm complexity of developing

corporate strategy with government as a businesagra Furthermore, EE was simply
unwilling to be used as a tool to push a governmaehthrough parliament. Having the
government as a shareholder in the company hagdotieatial to undermine EE approach
to US competition. ICT on the other hand took theraative view for that same reason.
It was already concerned from the debate in 1966 Emglish Electric would be rather

cavalier with their technology and that they woirldariably be a junior partner in any

% PRO FV 44/104 “English Electric/ICT” 810ctober 1967 pl
% Smith, BC , Stanyer, J “Administrative Developneerit968” inPublic Administrationvol. 47, no.
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future company. Having the Ministry of Technology ashareholder would prevent EE
overruling their contribution to the company. Fertimore, ICT were keen not to have
dealings with the IRC. ICT had been criticised bg tRC as being poorly managed and
had voiced doubts about the capacity of the exstimtanagement of ICT to take the

British computer industry forward and compete viite US.?°

This initial phase in the merger debate then israittarised by construction by the
government of a rationalisation debate framed withe context of threats to the British
computer industry. The government, EE and ICT hesbented their approach to the
issue of American competition all of which were & greater or lesser extent
incompatible with one another. Both government amglistry used this rhetoric of

rationalisation toward self-interested manoeuvrimgd debate over competitiveness
strategies rather than any investment in the gowent’'s rationalisation project. Both

ICT and EE were pursuing the development of themn computing technology by

capture of the government’s rationalisation projether than displaying any desire to
change fundamentally the nature and structure @fUK’s computer business and its
interaction with government. This stems from a dfelby both businesses that their
approach to the question of American competitions whe correct one, and any
rationalisation of the industry would come natwras that strategy proved well founded.
These ends would be confounded by competing diseowom the other company and
the government being involved in any future ventufdie government focus on

rationalisation in the period 1965-1966 moved thbade away from direct funding of the
industry and establishment of well-structured premuent plans towards rationalisation.
The construction of the debate on rationalisatiothis early period substantially framed
the direction in which the rationalisation projeabuld proceed. As a result, the project
remained hindered by sectional interests withinugtidy and government and was
prejudiced by the terms of debate that emerge®@5-1.966.

Following the conflict of interest and the resulfistalemate on 1966 and early 1967,

little progress was made towards any form of ratisation. Disagreement between the

%6 PRO FV 44/104 “English Electric/ICT” $10ctober 1967 pl
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government, EE and ICT continued with entrenchmainthe various incompatible
strategic responses to a perceived US threat. rbloisd of discussion came to a close
when a report undertaken by Mr Pears of Cooperh@rstin September 1966 which
suggested that, given the issues of leasing, amthed card equipment and the
competing strategies of both companies, the goventimideal of a single UK computer
manufacturer was unattainable at pre$éin. many respects this brought discussion to a
close for a number of months. The various attertgpf®ster support for the competing
discourses on government interaction with industnd the correct response to US

pressure failed to reach a conclusion.

Convergence: 1967-1968

However, an increasing number of endogenous andesaus pressures to change this
position, led to the formation of ICL in July 1968.is the role of these shocks and the
response of ICT, EE and the government and theectgence of solutions to the issue of
American competition which will concern us in tigsction. This will essentially show
how the government brought pressure to bear onirntiestry to achieve rhetorical

capture of the argument and promote its modeladistry-government interaction.

Of primary significance to all parties was the langiissue of the future technology of
the industry and it was within this issue that Mutt based its capture of the debate. In
early 1967 the Ministry of Technology and the IR©nsidered possible future
approaches to the rationalisation of the industryias clear that the Ministry could gain
significant mileage if the question of a ‘new rangé machines was raised. The next
range of computers became a key weapon in the gosat’s arsenal. This issue had
been raised the previous year by the Pears rapatich it was recommended that a key
point to consider in any future negotiation was tjuestion of confluence of computer
architecture. Once again the issue of compatibildyninated discussion however in this
case it was within the domestic context. Essdptiahy merger would have to consider
a compatible range of computers to be provided Hey new company in order that

existing customers of both the System 4 and theD 19€ries would not be left with

2" PRO FV 44/128 “A History of the Computer Mergehsme” 9" July 1969, p.9
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obsolete equipment. However, it was clear to gavemt that the means to produce such

a range was beyond the means of either EE or IGfegsstood.

In a meeting between the IRC and Ministry of Tedbgg, the future strategy of the
government was discussed with regard to the rdigatemn project. The discussion
focused on a future range of computers and undesevuthority such an arrangement
should be developed. It was suggested that ‘traditi funding either through the NRDC
or the IRC would be suitable to cover the costsuwath a project. However, Tony Benn
had a different view: “The minister emphasised thahis view it was much better to
press for a merger of ICT and EELM in the contexthese future plans®® Essentially,
government would restrict the support of this nawge to a single manufacturer and a
carrot of £25 million as either equity or loan to gith the ‘new range’ stick, despite
claims that this was not to be a process of foreingnerger through exacting financial
pressure on the two companfést was hoped that the IRC could do as much asilgess
to stress this point to both EE and ICT and thedugh this policy the government’s aim
of rationalising the industry into a single UK méaxcturer could be achieved. This would
then provide a model for new mechanisms for govemtAndustry interaction which
could be used by government to push through thaskni@l Expansion BillThe Statist
magazine confirmed the government’s thinking anférred to the IRC as “a very
effective weapon” to “push ICT and English Electrigo-Marconi into wedlock.®® The
key to this policy would be the establishment gdiat development company, owned by
both ICT and EE, with government funding, where aapatible range of machines
would be developed to be marketed by both compahibs this respect the sticking
point from the previous debate, the incompatiblepomte strategies of EE and ICT,
could be overcome while the government would mairttaeir strategy of rationalisation

of the industry.

28 PRO FV 44/104 “Note to Mr RH Greeson""L&ebruary 1967

29 PRO FV44/104 “Letter to Sir Frank Kearton (IRQ)rfr Benn (Mintec)” 3 February 1967
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Despite this apparently simple route to capturimg debate and placing the government
in an extremely strong bargaining position, the IR&ained a rather philosophical
attitude towards the Ministry’s preoccupation withtionalisation at all costs’ and the
concept of a joint development company. Rathereit that the technical issues of
incompatibility of the sort described by the Mimjstwhich Benn hoped to use as a stick
in negotiation, was simply a fact of life in thengputer industry and by that token was
not a sound basis on which to develop a plan faigare Rather the key issue, from the
IRC’s experience of rationalisation, was to get¢berect management structure in place,
and technical issues would be dealt with followitigs restructuring. Forcing
rationalisation on these purely technical groundss Jikely to produce an unstable
management structure that would be diffuse andlaralcope with the exigencies of the
computer industry in the 1970s. Sir Frank Keartesatibed the ideal situation, stating
that “we believe that only a carefully orchestrased powerfully backed grouping under
strong leadership will achieve the desired resaes the next few years. The right kind
of management can deal with any problem which aré&gs&l indeed it is for this crisis-

resisting quality that individuals in the end mhbstselected®

Clearly, for the IRC, rationalisation of the indyshad to be a conducted in a manner
best suited to creating an effective end prodwther than “putting the cart before the
horse. Substantial sums of money might be pouréd @ Government-sponsored
programme in the vague expectation that somehowrtjenisation of the industry would
eventually adjust itself to the new circumstanaes emerge in the appropriate shape.”
This was the earliest rumblings of the IRC’s appatack of faith in the management of
the computer industry and perhaps more specificallghe management of ICT, as
alluded to in the previous section. It was cleat tICT had major issues with top-level
management stemming from the history of mergersilQdead had stepped in as
chairman with the departure of Edward Playfair @p@®@mber 1965, who had been forced
to leave given the financial crisis at ICT that ryela was felt that, beyond structural

issues with the industry, Playfair had lost finahciontrol of the company and could not

32 PRO FV 44/104 “Draft Letter from Sir Frank KeartmnMinister of Technology” 24 February 1967
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control the Managing Director Basil de Ferranti whied “bowled into ICT... blazed a
trail which led to the job of managing director aféective chief executive...won a wad
of new orders and made plenty of enemies [and] nh@fymen were wondering whether

some of the orders, won by generous trade-in offessild ever show a profit®

However, the stability brought by Mead was sharédi as he suffered a heart attack in
early-1967 leading to a renewal of a power strudigiaveen the mercurial de Ferranti
and the Vickers representative on the board, Colartbur Maxwell. Ferranti claimed
that he was in charge; however Maxwell producedeudhent signed by Mead stating
that he was to take the chair. Ferranti threatelestgnation, and continued a power
struggle between himself and other contendersHerrble of Managing Director. The
power struggle eventually resolved itself in thew®mr arrangement of two managing
directors; Maxwell would take over as ‘temporarigagman with Arthur Humphreys, the
head of production, taking responsibility for ‘dnrday operations’ and Ferranti would
be responsible for ‘strategic operations’. The iseel interests of these two men
threatened the stability of the company and undsilptgave rise to the IRC’s cautious
attitude towards rationalisation that focused o 5 the principal partner, preferring an
option that left alone EE, a company which it wals iad a more competent management
team. In an overview of the industry from early-19éhe IRC stated that not only were
ICT “top management difficulties well known [in datdn] it is also said that at lower
levels management is weak and needs streamlinittgedfat which developed following
the absorption of the Ferranti and EMI computeradgpents.” In contrast, EELM
received little attention, the report stating tlabthing is known about the EELM
management” with the only criticism of the compdming that it could “suffer from
being “an appendage of a much large and more diverganisation.®® However, the
IRC had a history of working with English Electric other sectors of industry and
considered that EELM would likely have a strong@mnagement structure stating that “if

the System 4 is successful, this would represesubstantial management achievement

% PRO FV 44/104 “Real life power game” Extract frtime Statist10" February 1967
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which should not be under-estimaté. To that end, the IRC recommended that

rationalisation begin in a more measured fashiateui&E.

The initial move it was recommended should be twsethe merger of EELM and Elliot
Automation. Elliott Automation was a small computiem focusing on process control
application of computing. The IRC felt that a mowevards an American industrial
model was appropriate stating that “following th& gattern, a group ought” to bring
together both the data processing industry (EELM) a process control industry (EA).
Segregation was entirely inefficiefft The IRC felt this was feasible in the immediate
future and indeed participated heavily in secuthmgmerger of EA and EELM. The IRC
considered that the merger of data processing éssifEELM and ICT) while of
theoretical benefit was likely to produce signifitananagement problems if it was not a
slow measured process. The IRC was keen to prothtecourse given the apparent

enthusiasm of Mintech for rationalisation througbhnological harmonisation.

Essentially, having seen the opportunity to provaeingle funding source with the
benefit of rationalising the industry through deprhent of a ‘new range’ of machines,
the IRC was concerned that Mintech had tried tdd®ithe gap between ICT and EE
with the concept of a ‘joint development companiforcing merger through this
‘backdoor’ approach would be extremely problemadnod a waste of money.
Undoubtedly, following the costly development ot@mpatible computer architecture,
the two companies would have too look to their @@mpetitive position and compete in
the same market with the same product. The beimefiie words of the IRC would be
zero®® Rather the IRC suggested that following a simpierger of EA and EELM, ICT
should be absorbed over time into English Electailgwing the competitive advantage
of the System 4 to win out. This slower, smallealscand simpler approach to

rationalisation would produce a more efficient aewarding management structure.

% PRO FV 44/104 “Computers: The Case for Concewimati23° February 1967 p2
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However, the need to develop alternative approathgevernment-industry interaction
was too great within Mintech to allow the slow agmeh of the IRC to rationalisation to
slow to a crawl the march of the rationalisationjgct. The question then became how
best to use the technological argument of compiyitio bridge the gap in strategy
between ICT and EE.

Taking on board the IRC’s low opinion of a jointvéépment company, it soon became
apparent that more could be achieved by focusimggpily on ICT as the senior partner
in any link up between to the two main manufactirénglish Electric was keen to have
a simpler relationship with government through tR€ rather than through the new
Industrial Expansion Bill and thereby avoiding tioée of a political tool. In its opinion, a
shareholding with government would be far too cursbee an arrangement. ICT on the
other hand was far more susceptible to governmersiugsion as it was in dire need of a
solution to its problem of computer leasing. Cantipielly maintains that ICT never
really considered asking the government for suppod rationalisation programme of
funding for the new range but rather merely souighlelp over this question of funding
the ongoing computer leasing issi¢iowever, this seems to miss the point that this wa
precisely the means by which ICT could be tempidsupport their programnf®.
Despite the claims of the IRC and government thit $hould be used more as a carrot
than as a stick, ICT was still in a weaker negmttaposition and as a result could be
relied upon, more so than EE, to support the Minist Technology’s approach to the
rationalisation programme. In this respect there tRC’s concern over industrial
structure and management was disregarded somesalkfady, ICT was seen as a prime
target for renegotiating the interaction betweewegoment and industry given its weaker
negotiating position. Essentially, ICT could beiedl upon to have interests which
coincided more closely with the Ministry and theCIRT o that end, the government began
to focus on developing a new range within ICT whigbuld inevitably pull English

Electric into the fray!
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This question of focusing on effective managemestame even more obscured as a
second major concern for both the government aa@dmpanies resolved itself in 1967.
In that year a report on the future of ICT fromiavestment banking company suggested
that despite the on-going negotiations, the divecgein technology between ICT and
EELM had gone too far and a merger that two oretlyears previously would have been
a reasonably simple project had become increasinglikely with only some major
external pressure likely to achieve restftShe strategic response to the American threat
had become increasingly codified in the two compsystems, to the extent that bridging
the gap between the two would be extremely diffichHlowever, the external pressure
arrived in mid-1967 with the increased interesthe merger from a number of other
groups. It was this interest which changed theual®i of ICT and EE. The question of a
new range of computers for the seventies and Ketyliexpansion in the market place
that they would fill attracted a number of othetenested parties to the table, each of
whom had a distinct approach to the rationalisatbrthe industry. The government
strategy to place a single manufacturer in rea#igiovernment support precipitated this.
Undoubtedly the government’s insistence on a sirfgleding stream to a single
manufacturer concentrated the interest in the mexgess a range of interested parties.

The most significant source of interest came frdessey.

Plessey was traditionally a radio component manufac founded in 1917 and had
positioned itself over the years as an alterndtivihe big three electrical manufacturers
(i.,e. GEC, AEIl and EE), by specialising in the depenent of component technology.
For example, Plessey, under the chairman Sir Alléark, had won contracts through
specialisation in the production of standard congods for the radio industry. It then
sold these components on to a wide variety of rathoufacturers, thus reduced the cost
significantly compared to the traditional approach building every component in-
house®® It had taken this business model to a number beroindustries such as
television and telephone manufacture. In the mities it had expanded massively in

telecommunications through the acquisition of Audtio Telephone and Electrical and

“2PRO FV 44/131 “Rowe, Reeve & Co. Investment Notém Possibilities for ICT” 1% September 1967
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Ericsson Telephones which brought a control of so#8&o of the UK exchange
equipment market, coupled with a further acquisitaf the Decca ground and heavy
Radar divisions. This expansion and reorganisatfathe company had given it a rather
tarnished reputation, with a number of publicisbtbtd-lettings” at the board level, but
by 1968 a number of stockbroking firms had begurecmmmend the company as a good
investment with pre-tax profits rising from £11,3000 in 1963 to a forecasted
£15,500,000 in 1967/68.

One key area in which Plessey was distinct fromligndelectric was the focus on light
electrics and electronics as opposed to Englisktiités heavy electrical structure. As
highlighted previously, a major component in ErglElectric’s strategy for acquiring
ICT’s market was the wish to diversify its portfolof businesses into electronics thus
providing a captive market within their group fbeetr components, essentially aping the
Plessey model. With a move towards ICs, acquirmigerging with the largest computer
company in the UK seemed like a sound move, gitRga market for components. This
diversification was a key strategy in offsetting ttlecline in the heavy-electric market
and the need to reduce the effect of losses inaiteat with increased profits in the light
electric sector. Plessey on the other hand wasdirdighly integrated in the light-
electrics and IC component sector and was keexpgana this business model into the
growing computer market. It was thought that thesva likely course of action for all
component manufacturers as the market for lighttets, electronics and integrated
circuits expanded and that a link up between anpme@mponent manufacturer and ICT
was a distinct possibilit}? Ultimately the temptation of ICT to a number of
manufacturers resulted in Plessey making a seerefakeover approach in early
September 1967 for ICT, wading in on the negotraid he Minister of Technology was
approached by Plessey off Beptember 1967 and was told to talk to EE anddtafing
that he would be most displeased if the result avpsrpetuation of two British computer
manufacturers, essentially warding Plessey offcthese of taking over ICT and leaving

4 Jones, R & Marriott, @natomy of a Merger: A History of G E C, A E | &dfish Electric(London:
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EELM in existencé® This was a particularly grave threat, given tha government
would be the largest customer of any new compaime dash-rich Plessey seemed to
take this to heart and changed strategy throughimgawn on the existing negotiations
between EE and ICT and moving towards a rathemdatake-over of EE itself; a

company considerably larger than Plesééy.

As a result of these approaches, the IRC and timesivly of Technology were forced into
a position of considering alternatives to the raigsation process that had been under
discussion throughout 1965-66. Towards late 19@i7imto 1968, it became clear that the
standard ICT/EE link up would be difficult givenettactions of Plessey in forcing the
agenda. If the government was to maintain its moleéhe negotiations, and therefore
benefit in the wider arena of industrial policyethrogramme had to be accelerated. The
threat from Plessey, renewed in January of 1968 aitequest for a list of shareholders
of ICT with a view towards takeover, would remowe fproject as a show-piece for the
Industrial Expansion Bill and the Labour governn®ntpproach to industrial
reorganisation. ICT and EE feared the effect of tbverture would have on their
corporate strategy and their conception of howewetbp the computer industry in the
UK. EE was concerned that the approach from Plesseyd remove the significant cash
injection that the government bid represented ¢oSiastem 4 project and the losses it had
accrued (£10million was needed in 1968 to covesdhesses)® Equally this would
remove the captive market for its component teatmolin which it was investing
heavily. ICT was equally unwilling to see their ception of computer technology and
their approach to the industry taken over compjetgl the aggressive Plessey. EE in a
joint company was far more likely to be open tocdssion and control by ICT than

Plessey and would be a better bet for the 190@seficomputers.

Ultimately it was these concerns that precipitategewed discussion and an increased
willingness on both sides to reach agreement franudry 1968 up to the creation of ICL
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(International Computers Limited) in July 1968. Throgenous pressure created by
Plessey, the desire to retain control of corpostttegy and their own computer systems,
in a limited fashion, coupled with the governmené&shnopolitical goals, focused minds
and opened the door to broaching the incompatibd¢egjic responses to a perceived US
threat. Despite this snub, Plessey still had a ntaje in the negotiation as it clearly was
unwilling to sacrifice completely access to the axging lucrative new market for
components. Cutting themselves off from the simg&or investment in that area by the
government would have made poor commercial sensg.ofher sources of support for
that industry were increasingly unlikely given tstance of Mintech and IRC to project
based development. Plessey was also motivated éyinitreasing overlap between
telecommunication technology and computing techgyldlessey in its approach to
Mintech suggested that computer technology couldgnifscantly inform
telecommunication technology and vice versa. Acddikely convergence were message
switching, electronic exchanges, and developing emsophisticated forms of data
transmissiorf? This was a powerful argument, and resulted in iatJDevelopment
Company between ICL and Plessey being establisheohgd the formation of ICL
specifically aimed at researching possible convergebetween telecom and EDP
technology’® Clearly Plessey, in equal measure to English Etedtad a strong case for

placing computing technology at the heart of itgpooate strategy.

Given these developments, English Electric was keeraddress the incompatible
strategies of ICT, EE and the government. Plesssypsession of interest bought them a
seat at the table in the late stages of negotiafionan extent Mintech was willing to

countenance this development as Plessey's involwemeould have provided a

proportion of the capital investment, reducing fimancial burden on the government.
Clearly this was at the expense of the IRC’s cdiganthat any government funded
rationalisation should have simplified the alreactymplex board structures of the

industry and have introduced a more effective mamemt hierarchy. This situation

9 PRO FV 44/129 “Letter from Lord Harding (Pless&y)Anthony Wedgwood Benn (Ministry of
Technology)” 2% Jul 1969

0 Cmnd. 3660 “Industrial Investment: The Computeerdér Project, 1968” HMSO, London 1968
para.11
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would have been further complicated by a proportibthe capital for the new company
being be a ‘different sort of money’ from the ongl government assistance. Plessey as a
shareholder would bring a great deal more scrutothe investment and it would
introduce a further layer of complexity in the s@arfor consensus between the
shareholders. On f6January 1968, Plessey announced its intentioridtdob ICT and
Lord Harding was told by Mintech that if it was lbe invested in the merger it would
have to discuss this with EE and reach an agreemiéimtthat company, as long as any
discussion did not disrupt a possible ICT/EE merger

Mintech’s wished to achieve rationalisation inradly fashion. The strategy of using the
‘new range’ funding had moved discussion forward was likely to slow the process
somewhat and would open the door for greater catigrefrom the US. Despite initial
reluctance from the Ministry, the ‘blessing’ givém Plessey to discuss with EE was
undoubtedly a means for achieving consensus irfabe of this external threat. This
opened up a new round of discussion in which thaustof Plessey relative to EE was
considered. It seems clear that EE was quite gililondiscuss with Plessey by this point,
undoubtedly due to the threat Plessey posed todbetiations if they were to takeover
ICT, cleaving EELM away from the funding source®aed to complete the System 4
project. As a result of these negotiations it wgiead that Plessey and EE would have an
equivalent share in the new company of around 2@-4etween them (although the
actual figure was closer 36% or 18% each). To bty this Plessey would buy 6,000,000

shares at 60s each, coming to £18 millfgn.

There was a range of other negotiations on tophefdivision of the company, mostly
centred around keeping the status quo amongsthéretsolders for as long a period as
possible. Regulations were also established thaidvensure that the government was
not funding a subsidiary of a single large compihoyne or other shareholder bought out
another, or that the company fell into foreign ovehdp, at which point the scheme

would become an embarrassment to the governmeatstfiacture of a deal with EE and

1 PRO FV 44/128 “A History of the Computer Mergehsme” 9" July 1969, p19
%2 Cmnd. 3660 “Industrial Investment: The Computersrdér Project, 1968” HMSO, London 1968 para.6
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Plessey holding an equivalent share in the new d@rTallow for a degree of future
consolidation amongst the shareholders by purchasie or others’ shares against the
smaller Vickers and Ferranti holdings and the ramai public shareholders. Essentially
the government continued to focus on the funding néw range of computers, and used
the funding of this development as a security agai@organisation of the industry away
from the approved structure. EE and Plessey pratastatement of intent to that effect.
Although “it did not give the Government the safagliwhich they would have liked... it
went some way towards it?®

The immediate effect of this change in financingsveareduction in the government’s
investment in the project. Initially, the Treasingd been expected to pay £35 million in
grants, loans and stock to bring about the mergkwever, the now substantial
contribution of Plessey meant this could be sigaiftly reduced. In a letter to the
Treasury, Tony Benn suggested this was the keyfibesfethe scheme, allowing the
government to garner significant political mileageterms of the Industrial Expansions
Bill for a reasonable pric¥. The price was £17 million of which £3.5 million svin the
form of shares, equalling 10.49% of the total issaapital, with a further £13.5 million
paid by the Government to IC (Holdings), the haidicompany through which the
merger would take place, in the form of grants upp®rt research and developmeht.
The reasons for the change in position regardingsdely were clear from the
Chancellor’s reply to this request. It was feltttivhile the case of the computer industry
was exceptional, the creation of the powers thatwald government to participate with
industry in this way (the Industrial ExpansionslBitould not be an excuse for Mintech
to ride rough-shod over the January 1968 PubliceBglgure White Paper. A reduction in
government spending in the wake of the Novembef7 X88/aluation of the pound was
still required. The Treasury expected that the éobye must be to meet any new
commitments which are really unavoidable out ofirsgs over the whole range of public
expenditure...l will naturally expect [Mintech] to gyl its part in seeking further

%3 PRO FV 44/128 “A History of the Computer Mergehsme” 9" July 1969, p23

> PRO FV 44/128 “Letter from the Minster of Techngpydo the Chancellor of the Exchequel® March
1968, Appendix C/1 of “A History of the Computer Mer Scheme”

%5 Cmnd. 3660 “Industrial Investment: The Computersrdér Project, 1968” HMSO, London 1968 para.?
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savings.®® Clearly, the confident support from central goveemt throughout 1967 had
faded to a reluctant approval by March 1968.

Ultimately the White Paper was announced in Mar@88] however it was not published
until 11" June 1968. Through a series of rhetorical shiftthe debate the government
had managed to convince the various interest gréapset aside their incompatible
corporate strategies which had so severely restrittie debate previously, while at the
same time achieving the technopolitical goal ofordiguring the terms of interaction
between government and industry. The governmentsbadht to use this project as a
test case for determining new boundaries in govemsmdustry interaction. The
Ministry of Technology wanted to set a precedenthwhe rationalisation project by
using the Industrial Expansion Bill which did natdome law until 30 May 1968. As a
result the announcement was delayed. A month ¢etel” July, ICL was created with the

following structure, as set out in table 5.

Shareholders £m % total issued capital
Nominal

Vickers 4.2 12.6

Ferranti 1.9 5.7

Public 11.8 33.2

Former ICT shareholders 17.9 53.55

English Electric 6 17.98

Plessey 6 17.98

The Ministry of 3.5 10.49
Technology

Table 5 Shareholders in ICL
(Source: Command Paper 3660 “Industrial InvestmentThe Computers Merger Project, 1968
HMSO, London 1968 para.6 & PRO FV 44/128 “A Historyof the Computer Merger Scheme” §
July 1969, p.22)

* PRO FV 44/128 “Computer Merger: Letter from theyRenkins (Chancellor of the Exchequer) to Tony
Benn (Mintech)” 14 March 1968 in Appendix C/3 of “A History of the @puter Merger Scheme”
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Conclusion

As we have seen, this change sought by governmedugped division and debate, within
the government itself, and also within the compineustry at large. The diverse range
of solutions presented in the rationalisation pbj®y the government and industry could
have led to a number of possible mergers, the hke$y of which was a takeover of ICT

by EE. Nevertheless, as the interests of ICT aedgtivernment converged in late 1967
the focus shifted to an alternative approach, dedprocess of rationalisation subtly
shifted away from English Electric and its distrasbvert government interaction, at the
board level, with industry. This placed Englistedtic and, by that token, the IRC in
opposition with Mintech and ICT. With the added gm@re of exogenous interest in the
deal from Plessey, the government had enough Igeesa English Electric to push its
conception of the rationalised British computerusidy through. This capture of the
debate codified a particular form of merger anéctgd the possibility of an alternative
structure. The more ‘evolutionary’ merger propossgdthe IRC was rejected and the
compromise deal that did emerge placed the ‘newlustry in state that was more

complex than that which was originally sought bg IRC.

For example, the division between the two approsthenerger can be seen in EE’s IRC
backed interest in process control and automatiod the acquisition of Elliot
Automation in 1967. The division between an IRCdiaserger and a Mintech based
merger meant that process control was segregaiadtfre merger of EDP business and
the formation of the ICL axis of computing. Thissia direct opposition to the IRC’s
position stated above which was to move the UK stigutowards an American model of
development through the amalgamation of the vargmedors of industry. In the White
Paper this division was codified and strengtherséaking that “ICL has agreed not to
market as prime contractor data processing equipmérich is to be used solely in

defence systems, industrial automation, processaland similar applications® This

" Command Paper 3660 “Industrial Investment: The faters Merger Project, 1968” (HMSO, London
1968) para.5
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false division of the market can be seen as a tdnesult of competing rhetorics of
rationalisation. The IRC’s support of English Etectand the acquisition of Elliott
Automation and the favouritism of the IRC towarde telectrical industry at large
conflicted with Mintech’s support of ICT, solidifyg division between EDP and process
control markets, and by that same token segregafianvil and defence work. This is
curious given that, as we have seen, the 1900ss¢hie principal machine at the time of
merger, was substantially based on computers deselofor defence purposes.
Furthermore, the competing rationalisation projeegated the initial reason for English
Electric and Plessey’s interest in ICT. In the sgramgraph detailing the segregation of
the industry, the price for having a protected pssccontrol industry was that neither
Plessey nor EE could be employed as preferentigplus of components for ICL.
Clearly the focus on process control and militgpplecation within EE had reduced the
need to supply the EDP market with components dessBy was happy to have a role in
the new company. As a result, diversification antégration of the electrical and
electronics market was unachievable within the I@bdel of rationalisation. In this
respect, the rationalisation project that begah wie perceived threat of US competition
and ended with the creation of ICL moved the UKustdy away from any American
model of computing in order that the various sexlaonterests could be satisfied and the

competing strategies of business and governmetd deurealised.

These structural problems were compounded by teahdifficulties associated with the

persistence of opposing corporate strategies aed #eparate computing systems,
namely the 1900 Series and the System 4. The maéntgest was required to maintain
support for both the 1900 series and the Systeand,to produce a ‘New Range’ that
was compatible with both systems. This further exlaated the key issue raised by the
IRC, namely effective management. Essentially, wey the merger was conducted
created a company that had severe structural issaeésduplication of management,
having gone through two mergers in five years. iBsaes raised by the IRC in 1967 still
held true and the question of effective managenstnictures had essentially been
ignored in order to achieve the most political ticc for the Ministry of Technology and

a showcase project for the Industrial Expansioh Bihally, the action of government
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was also clearly directed at an even wider techlioga goal, namely the convergence
of technology at a European level and the influemicthat upon the British application
process for the EEC. This will be dealt with in tiext chapter.

Nevertheless, the most striking effect of the mekgas the creation of a company as a
result of exogenous pressure from the United Statek the perceived efficacy with
which an enlarged group could meet that challeriges unclear exactly how the
computer industry would have developed without tieehnopolitical strategy of
rationalisation promoted by the government. In 19¢9, after the dust had settled and it
became apparent of the scale of the challengetiigafledgling ICL faced, the IRC
reconsidered what Mintech had hoped to achievehén dreation of ICL. The three
possible reasons presented themselves: a) it dffaresolution to ICT’s perennial
financial problems b) computers were an essenéiglgf the British electronics industry
or c¢) that computer will prove to be so fundametdahdustrial and commercial life that
it would be socially and politically intolerable tely on America alone for computing
technology’® The IRC could not see why the first two had reeglithe creation of ICL in
the first place as a ‘natural’ process or ratisslon would have led to solutions to these
issues. The continued interest of Plessey througtheusixties and seventies in the fate
of ICL and the wider electrical industry suggeskstt rationalisation would have
proceeded without government assistance. Immediédébwing the merger project, in
August 1968, Plessey launched a take-over bidn®mthole of EE. Despite government
intervention, it seems clear that the electricall atectronics industries would evolve

outwith the limitation imposed by the Ministry oé&hnology and the IRE.

The third reason was perhaps more justifiable,sbiggested that the government would
have to prop the industry up indefinitely, a pchlly untenable position. Within this

reason we find confirmation that is was the thodadmerica that initiated the process of
rationalisation and in many ways determined itsreeuyet this had not been enough to

secure either the necessary political or industvilpower to reach a suitable conclusion

8 PRO FV 44/128 “ICL: Note from CH Villiers to MJ Kght” 7™ July 1969
%9 Jones, R & Marriott, @natomy of a Merger: A History of G E C, A E | &dfish Electric(London:
Jonathan Cape; 1970) p289
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to the issue. Rather the merger, as carried oubbad a compromise between competing
corporate strategies and competing conceptionsatidnalisation on the part of all
parties. The various groups had all sought to game political or industrial advantage
out of the merger. However this was without a thlggand grounded conception of what
form that rationalisation should take. As a redhig rationalisation that was achieved in
ICL was unstable and despite the obvious ‘natiat@mpion’ comparison to IBM, it
bore little resemblance to the American model austry that had been in the minds of
the rationalisers. An alternative solution to theicture of the industry may have been
less constrained in terms of markets and may haee kess prone to the disagreements

on strategy and crisis that marred ICL from begigni
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Chapter 7

Technopolitical Regimes of European Integration

Introduction

As we have seen in the case of the rationalisgirofect undertaken to form ICL, the
commitment to particular technopolitical regimegsedis attention away from any policy
that would disrupt the establishment of that reginegardless of the its suitability or
otherwise. In the previous Chapter, the IRC andMimstry of Technology responded
differently to the emergence of a new technopdliticegime. Through a process of
debate, new government approaches to innovation th@dcomputer industry were
codified, discriminating against alternate formsimteraction between government and
industry. In this chapter we will tell a similarosy highlighting the process through
which the establishment of a new technopoliticagimee codified new forms of
interaction with industry. The commitment to a neechnopolitical regime of
rationalisation and merger influenced a numbereatienal interests within the British
government, determining its approach to the conokpver greater rationalisation within

the context of a European computer industry.

This debate began in a similar fashion to the nredgbates of 1967 with the threat of
America, or how Europe perceived it as a threae fineat of the US was sufficient to
initiate a debate on European integration of higthhology industries. However, the
reaction to this threat was not a simple one. Ratthis story is marked by sectional
interests and technopolitical machination attengptim capture this rhetoric of ‘threat’
and ‘falling behind’. In this chapter the concepttbreat’ and ‘falling behind’, or more

simply a ‘Rhetoric of Americanisation’, will be plored in detail and the effect this had
in initiating a debate on the course of the Europs@amputer industry. What form did the
process of capture and modification by section@rests within government and industry
take and what impact did this have on the Britistnputer industry and its relation to the

European computer market?

225



In studying this story, what becomes clear is #ek lof a direct influence of this debate
on the nature of the British computer industry.vwes shall see this lack of influence was
a direct result of the codification of earlier fanof interaction between the British
government and industry which essentially militatedainst discussion on the
rationalisation of the industry at a European lewelthis respect then there are two
‘threats’ at work in this story which must be illurated and understood. Firstly, the
perceived threat of the US which precipitates tabate in the first place and secondly
the threat that this debate posed to existing progres of rationalisation within the UK
computer industry. Initially, we will develop an derstanding of this first ‘threat’

through exploring the concept of ‘technological gjaprhe second ‘threat’” will then

concern us for the remainder of the chapter.

In coming to an understanding of this first ‘thfeate will focus on the range of
responses in Europe to the emerging challenge adrisa and the response of the US to
the emergence of this European obsession. Movinfgoom this, the response of the UK
to these developments will concern us in the fgedtion. The emergent technopolitical
regime of rationalisation precipitated by this dret of threat inhibited possible solutions
to ‘technological gaps’ based on a ‘market apprbdolother words the changing market
place of the computer industry (i.e. internatiosetiion) and the solution of European
integration were prevented from developing in thesiod by existing technopolitical

regimes of rationalisation at a national level.

The First Threat: The Technological Gap

The clearest example of the first rhetoric of ‘étidrom the US was published in France
in 1967 and subsequently translated into English1868. Jean-Jacques Servan-
Schreiber’'s seminal workhe American Challengeas a distillation of the neuroses of
politicians, businessmen and technologists in BEeiropthe latter half of the sixties.
Terms such as “technological gap” and “managerg’ gvere already becoming “tired
clichés even before we understand what they mkatis’ book, an international best-

seller and translated into some twenty languaggsuced the political mood of the time,

! Servan-Schreiber, Jhe American Challeng@&iarmondsworth Penguin; 1968) p.22
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and detailed his understanding of the plight ofdpean industry in the face of massive

investment by the United States in the post-waioger

American businesses, particularly in the high-teettor, were seen as the benchmark in
managerial technique and operating on a scale whloéin Europe, investing $14 billion

in fixed assets up to 1967In a fundamentally different mode from their Eueap
competitors, the US firms paid little respect tdior@al boundaries and operated on
principles of adaptability and flexibility, adjusgy to local markets and working on a
Continental scale. “This is true federalism — tmydkind that exists in Europe on an
industrial level.”® Essentially, the US treated Europe as a singl&ehavhereas the
indigenous firms operated at the traditional legklnational boundaries, fragmenting

European markets.

Servan-Schreiber’s book captured the rhetorical that had influenced the development
of European industry from the early sixties. Whlimerican industry began to encroach
on European business, increasingly the term ‘Amaébecame a rhetorical device used
in policy formation in support of particular solotis to perceived problems with

indigenous European industry. It is the aim of fhi section to reflect on how the threat
‘America’ and ‘Americanisation’ manifested itselfithin Europe. In the second section
we will then be able to reflect on the effect, tmeywise, this had on the development of
the British computer industry in the late 1960she context of European integration.
The most significant manifestation for our purpogtthe perceived threat of the US was
the development of the term “technological gap”sdtgially, how did the alleged

‘technological gap’ become the context in which neghnopolitical goals emerged

within the UK government in the mid-sixties?

The term “technological gap” was troublesome in shdies, and it remains so to the
researcher of today. The following discussion ormtwkas to be done about the ‘gap’ in

Europe is testament to the problematic nature @téhm. Was it a problem at all and if it

2 Servan-Schreiber, Jhe American Challeng@éiarmondsworth Penguin; 1968) p 17
% Servan-Schreiber, Jhe American Challeng@&iarmondsworth Penguin; 1968) p 18
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was, what sort of problem was it? In this environtesolutions above general
speculation on possible future outcomes were 2espite this confusion, a good deal of
understanding of this period can be gained fromnidtere of the disagreement between
the various actors, particularly the US and the Disagreement between the US and the
UK, France, Germany, Italy and the Low Countriestlom nature of the ‘gap’ played a

significant role in the approach of these countiiethe issue.

The continental European conceptualisation of teehnological gap’ had its genesis in
two key proposals in 1966 following the formatioh the OECD (Organisation for
Economic Co-operation and Development) in 1961 ajuhe OEEC (Organisation for
European Economic Cooperation). At the initial nmegeiof OECD Science Ministers in
October 1963 the key question of technology wasedhin relation to the development of
the economic and social aims of the OECR.comparative study was commissioned
which formed the basis of discussion at the seamegting of Science Ministers in
January 1966. This study uncovered apparent digsain the technical capabilities of
OECD members in relation to the United Statesigint lof this, a further series of studies
in key industries was commissioned under the aagetl “Gaps in technology® The
initial findings caused significant political falib in Europe prompting the two key
events. The first of these was in a January 1966 Eeeting where Science Minster
Ockrent of Belgium, speaking on behalf of Prime iglier CJM Harmel, stated that the
emigration of European scientists to the US coualdomger be tolerated as it was having
a severe on European competitiveness in high-tedhstries The rhetoric was one of
blame. Comments by the US representative at théimgeéed by Dr Donald Hornig, the
President’s Special Assistant for Science and Ta@olgy, noted that tensions needed to
be ameliorated on this matter and quickly. The Belghetoric was one of “catastrophe”

in light of American failure to invest in R&D in Eope and focusing on investment in

*Holly, SK (ed) “1. Telegram from the Embassy imffte to the Department of Stafedreign relations of
the United States, 1964-1968. Vol. 34, Energy digloy and global issué$Vashington, DC: USGPO;
1999) p1 note 2

® OECDGaps in Technology: Electronic Compute{Baris: OECD; 1969)

® Holly, SK (ed) “1. Telegram from the Embassy imfice to the Department of Stafedreign relations of
the United States, 1964-1968. Vol. 34, Energy digloy and global issugVashington, DC: USGPO;
1999) p1 note 2
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production aloné.Citing such previous examples as the Marshall Baa template for

technology transfer by US to help Europe, the sitnasuggested impending disaster for
Europe. The rhetoric of a Marshall plan for teclogyl was considered appropriate by the
Belgians in this context given what they felt wa® tvery real and very dangerous

existence of a ever widening gap between Belgiudthe US®

Subsequent to this opening gambit from Belgium, Ithkan government developed a
proposal along similar lines, with a similar rhétoof threat, although in this case the
audience was significantly different and the ainveded somewhat from Harmel’s plea.
Following conversations with the Secretary of Statethe US, the Italian Foreign

Minister, Signor Fanfani, put forward an Italiaroposal developed on the back of the
Belgian proposal and to be put before NATO in Seypier 1966. The proposal was
substantively rather superficial, once again citing Marshall plan as a model to follow
in developing a technology transfer between thead® Europe, through the medium of
NATO. Essentially the Italian initiative entitledEtirope’s Technological Gap and the
Desirability of an International Collaboration foa ‘New Drive™ focused on

collaboration between the US and Europe within ikelstries, computers heading that
list. Over the course of a 10-year plan, analogouthe Marshall plan, the US would
provide the European NATO members with access geareh in high-tech industriés.

On top of this, specific projects of collaboratimmuld also be undertaken between
Europe and the US in order to push American govemntrmvestment in R&D into new

regions.

The Belgium and Italian initiatives are peculiartims context in that they focus heavily
on the Marshall plan as a guide to action. In tle&gln case this seems to be a result of
the level of perceived threat that the US poseth#&country. In the Italian case, the

Marshall Plan rhetoric is significant in that Famfa intention was to direct action

"Holly, SK (ed) “1. Telegram from the Embassy imfice to the Department of Stafedreign relations of
the United States, 1964-1968. Vol. 34, Energy digloy and global issué$Vashington, DC: USGPO;
1999) p2

8 PRO FCO 55/41 — Telegram from Sir R. Barclay toF8' January 1967

°® PRO CAB 168/31 Fechnological Collaboration with Eurog®raft) Ministry of Technology —"
December 1966
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through the Atlantic Alliance. The Marshall Plamasl as a useful model in this regard
for Fanfani. The Italian Christian Democrat Parbder Aldo Moro had tried to build a
wide basis of support amongst range of centregdefties in Italy against the threat of
communism.*® Fanfani had been a key actor in that governmegthés initiative, with

its Marshall Plan rhetoric, was a blatant attengptinite the unstable coalition against a
perceived communist threat. Technology would sesv/a unifying force in Italy towards
closer Atlantic collaboration. This clear move todm a strong Americanisation
programme within high-tech industry would not bst kme that political ends were to be

serviced by the rhetoric of technological gaps.

The reaction to this proposal in the US took aeatfim view of Fanfani’s intentions.
The US Embassy in Rome confirmed that the propamalsunted to little more than a
political statement designed to “breathe new Iif® ithe Atlantic Alliance” by capturing
the ltalian “public imagination” and bringing therant French attitude to NATO back
into the centre of the Alliance. The proposal was & solid attempt to bring concrete
proposals to the solution of technological gdpBespite these reservations, President
Johnson publicly welcomed the proposal in a spdecthe National Conference of
Editorial Writers in New York in which he expresdbeé need for the Atlantic Alliance to
become a forum through which Europe can be unitéohg the Fanfani proposal for
technological collaboration and the reconfiguratioh science and technology as a
“common resource” as a key step in this directfoHowever, while the concept garnered
a degree of support, the proposal was rather vagddacking in substance, described by
the Deputy Director of the Office of Internatior&dientific and Technological Affairs as
“clearly grandiose by also somewhat fuzzy”. Thepmsal contained no real constructive

comments in the eyes of the US. Beyond the rhetdrimmollaboration and strengthening

Y The Times - “Turning Point for Italy’s Parties2" March 1965, p 13 & “Signor Fanfani Returns as
Foreign Minister” 24' February 1966, p. 11

" Holly, SK (ed) “Memorandum from the Acting Directof Office of International Scientific and
Technological Affairs (Joyce) to the Under SecreterState for Political Affairs (Rostowfroreign

relations of the United States, 1964-1968. Vol.B#rgy diplomacy and global issu@¥ashington, DC:
USGPO; 1999) “p7

12 public Papers of the President of the United Statgndon B. Johnson, 1966, Document 503 — Remarks
in New York City before the National ConferenceEafitorial Writers — ¥ October 1966
http://www.presidency.ucsb.edu/ws/index.php?pid€B&st=&st1= (Accessed: 10/05/07)
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the alliance, no real plan of action was discemabhe Italians considered that a transfer
of technology based on collaboration over spe@figjects would be more achievable

than rather vague reference to sector based codlato such as production agreements.
Specific examples such as planetary exploratiopfotonsynchrotron and a hydrogen-

oxygen space booster were given and the US agnaethis form of collaboration would

be more suitable in the short tetfn.

President Johnson’s expressed interest in thislgrolprompted him to set up a
committee under Dr D Hornig to study the problenmowedver, scepticism over the
substance of the proposal remained, and as sucaithef this committee was not to
develop proposals for how best to cooperate, liberdo assess the reality of the nature
of the technological gap. Did a gap exist at aifnson himself, despite recognising the
rhetoric of collaboration that the proposal entilemained deeply sceptical about the
technological gap as the basis of collaborationemgithat no clear agreement had been
reached on its nature or cau$éslevertheless, it was clear from the Italian prapaisat
regardless of the true nature of the gap, thelildfect of not acting was to further
divide Europe which would not be in the best indeseof the US. Given that
strengthening Europe as a political bloc againet$bviet Union was3on President
Johnson’s list of key policies areas in his Stdtthe Union speech in January 1966, the
Italian proposal seemed a useful point to beginpbitcy of strengthening that Atlantic

Alliance*®

One approach to discerning the reality of ‘techgmal gaps’ considered by parties
within the US in this period has been highlightedBenoit Godin who considers the

balance between quantitative arguments and quaditairguments over the nature of

13 Holly, SK (ed) “Memorandum from the Acting Directof Office of International Scientific and
Technological Affairs (Joyce) to the Under SecreterState for Political Affairs (Rostowfroreign
relations of the United States, 1964-1968. Vol.B#rgy diplomacy and global issu@¥ashington, DC:
USGPO; 1999) p 8

1 Holly, SK (ed) “National Security Action MemoranuuNo 357”Foreign relations of the United States,
1964-1968. Vol. 34, Energy diplomacy and globalés§Washington, DC: USGPO; 1999) p 9

15 public Papers of the Presidents of the UniteceStatyndon B. Johnson, 1966. Volume |, entry 6,%p.
12. Washington, D. C.: Government Printing Offit867. Online at Lyndon Baines Johnson Library
http://www.lbjlib.utexas.edu/johnson/archives.hopglsches.hom/660112.aspdated 18/2/2002 last
accessed 06/05/2005
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technological gap¥ He cites the example of The Atlantic Institute @apThe
Technology Gap: US and Europe’ which publisheduesvs of R. H. Kaufman, vice-
president of the Chase Manhattan Bank. Kaufmanddhe concept of a gap between the
US and Europe absurd stating that the so-calledvigyconfined to a limited number of
industries, and on his assessment, had “hindergldene¢he region’s economic growth,
nor its balance of payments, nor its capacity toimte.*” In explanation for the
disparity between his appreciation of the mattet tre feeling of European politicians,
he relied on three rather US-centric interpretatiof the mattet® Firstly the highly
visible and “spectacular industries” in the teclogyl field, such as computing, were used
unjustifiably as barometers for the whole of Eupeéndustry. Secondly, that Europe
had a lack of appreciation of the level of diffusiof technology that already occurred
across the Atlantic citing applications for pateatsd licenses in Europe and foreign
direct investment by the US as alternative formsliffision outwith the project based
collaboration suggested by the Italians. Finally,ai rather interesting assessment, he
suggested that the main concern was social anticablrather than technological. His
argument was that the technology gap and “braimtwaere emotive terms, cooked up
by European politicians as an excuse to justifypliavements in Europe’s educational
structure, its management practices, its salarjesc@r scientists and engineers, its
industrial structure through mergers and consabdat and its expenditures for
instrumentation in R&D departments.” Kaufman sugeesthat the gap blindfolded
Europe against the true cause of disparity, thecttral problems with the European
economy of small markets and small companies s&hsiga competitive climate that
was severely lacking. In this respect Kaufman wapleasising the development of a
rhetoric of Americanisation of sorts where obseassiver the image of US competition
direct attention away from other, more serious @sstlPoor management, emphasis on
basic rather than applied research and a genendithated attitude towards business were

all at fault.

18 Godin, B “Technology Gaps: Quantitative Evidennd Qualitative ArgumentsProject on the History
and Sociology of S&T Statistics; Working Paper I8pQanadian Science and Innovation Indicators
Consortium (CSIIC); Quebec; 2003

" Kaufman, R.H. — “Technology and the Atlantic commity’ in The Atlantic Institute;The Technology
Gap: US and Europ@New York; Praeger; 1970) p22

18 Kaufman, R.H. — ‘Technology and the Atlantic commityi in The Atlantic Institute;The Technology
Gap: US and Europe New York; Praeger; 1970 p22
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Kaufman’s views were mirrored in the assessmeractdrs within the recently formed
Hornig committee. There was a general trend towakdserican-based interest
developing a rather disparaging view of Europe lon iack of the Italian and Belgian
emphasis on technology gaps. For example, In achp®ethe American and Common
Market Club, the Ambassador to the European Comimegni. Robert Schaetzel outlined
American policy toward Europe in the question afhteology, stating that the initial
European response was in error and the currentn@arsover US domination of
technology sectors was misplaced citing a numbeexaimples of notions, extant in
Europe, on US technological supremacy which “dertrates how easy it is to overlook
the main issue by concentrating on symptomsg=actors such as American government
expenditure on defence, American control of keyopean industries and ‘brain-drain’ to
the US were not the cause of the technology gaphisneyes, but were merely

symptomatic of European problems in managemeneduadation.

Schaetzel was keen to emphasise factors othertéfthnology as the basis of the gap.
However, unlike Kaufman, despite the smaller scélEuropean industries and markets,
Schaetzel thought these had little explanatory tewghen it came to describing the
‘technology gap’. Schaetzel proposed that the dquesif scale was an issue only as a
result of European backwardness in managementdumhgon. With a greater emphasis
on the integration of business across Europe thraongproved management techniques
the question of scale could be easily be overcdine. project approach’ embodied what
Schaetzel believed to be the salient factor impgdtiS success in the light of European
failure. This he described as the development chmmerican mode of business in which
“an ad-hoc consortium of interests drawn togethar the solution of a specific

problem...involving an intricate three-cornered agement in which interested

government agencies, interested business entespasd financially interested academic

¥ PRO FCO 55/42 — Technology, Europe and the UrStates: Text of an address by Ambassador J.
Robert Schaetzel US Representative to the Europeammunities before the American and Common
Market Club, Brussels, February 15, 1967 p3
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institutions join hands to work together as a teaith each group bringing its interest

and expertise to bear on the problefi.”

A further development of this US response to tlolitelogy gap was commented upon
by the British Ambassador in Washington, Sir Patridean in early 1967. The
Department of Defence representative on the Hddaignmittee, Arthur Barber, took the
emphasis of the ‘project approach’ a stage furtperiraying a different role for the US
in technological cooperation. Rather than wait &move in Europe towards more
American modes of business and education, a pweaatie should be taken to promote
increased US investment in Europe as the best routechnological harmony. For
example, the takeover of France’s largest competenpany Bull in 1964 by GE was
suggested a prime example of allying national céipaln computers with foreign, or
rather, American investment in that industry inerdo retain a computer industry in
France as a key industry. Ironically this particudaent precipitated an early French
reaction to the ‘American Challenge’, the ‘Plan «@dil in which indigenous French
computing companies (CAE, SEA and ANALAC) were fblg merged in 1967 to form
an alternative and fully French ‘national championthe wake of the Americanisation of
Bull. The British ambassador believed that thig/liah attitude would be well received

by the powerful American business lotBy.

The official response by the US was not as aggresss Patrick Dean feared. A report
was made by the Hornig committee which outlined difécial response of the US
government to the question of technology gaps incebwer 1967° The US
understanding of the ‘threat’ was informed by conéd reference to the difference in

“aggressiveness and dynamism” in US business pea@tom the “frontier past”. The

2 PRO FCO 55/42 — Technology, Europe and the UrStates: Text of an address by Ambassador J.
Robert Schaetzel US Representative to the Europeammunities before the American and Common
Market Club, Brussels, February 15, 1967 p4

2L PRO FCO 55/41 — Letter from Pat Dean British Emspadashington to Sir Con O’Neil, Foreign Office

— 17" January 1967 p1

?PRO FCO 55/41 — Letter from Pat Dean British Empa&¥ashington to Sir Con O’Neil, Foreign Office

— 17" January 1967. p2

23 Report of the Interdepartmental Committee on teelifiological Gap, Report Submitted to the Presjdent
22" December 1967 in Godin (2003)
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fear of US dominance in high-tech industries poseatilemma for Europe, who wished
access to this technology without submitting to Agen industrial domination. The
report warned that the increasingly common peroapf the US as a threat would harm
the Atlantic Alliance and should be avoided; howethgs did not mean that the US
should actively pursue technology transfer. Rathey should prompt Europe to solve
her own problems through reconfiguring educatiosteays, management system, small

markets, small industries and generally inefficintk habits.

In the autumn of 1966 the UK reaction to the thi&fathe technology gap was distinct
from that of both Europe and the US. The Britisewed interest in a technological
collaboration among European states as a usefiticabbpportunity. Clearly the subject
had occupied the mind of then Prime Minister Harg¥iison. On 14 of November,
1966, as a response to the recent Fanfani progesalso stated his intention to pursue a
solution to the technological gap during his speatcthe Lord Mayor's Banquet in the
Guildhall. His mind was set on a solution revolvimgt around US action in the form of a
Marshall Plan for technology as proposed by Belgiama Italy. He too rejected the
notion of the injection of American style businessdels as Schaetzel proposed, or
indeed the direct investment by the US in high-textustries as suggested by Barber.
Instead, the focus should be on developing a cortgnwithin Europe to develop the
extant pool of talent that clearly existed in EwedpHe reiterated this perspective on the
technological gap to the English Speaking CounciCommonwealth on November the
30" stating that “we see Europe as technological conityucapable of the same
dynamic growth that America has achieved given filgat framework in which to
operate.”?® This framework would be particularly suited to Uiterests. Sir Patrick
Dean, British Ambassador to the US in a letteritoC®n O’Neill in the Foreign Office
outlined this opportunity, stating that “our prirgabjective is to take the fullest possible
advantage of the Italian initiative...to improve tignate for our discussion with the Six
of British membership of the EEC?®

24 PRO CAB 168/31 Folio 9 - Background Notes to PMe§lions - December 6, 1966

% PRO CAB 168/31 Folio 9 - Background Notes to PMe§lions - December 6, 1966

26 PRO FCO 55/42 — Letter to Sir Con O'Neill (FCO)rfr Sir Patrick Dean (British Embassy,
Washington) — 12 January 1967
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This self-interested strategy would be approprigiteen that the British Embassy in
Rome suggested that “Signor Fanfani probably reghrsl proposal...as a useful device
for keeping himself before the Italian public asamtive and imaginative man and the
natural next choice for Prime Minister” A number of parties within the UK, in a
similar fashion to those in the US, suggested ttiatechnological gap was something of
an artifice, put forward as a rather emotive temsigned to further political ambitions.
Indeed, one telegram from the British Embassy inosBels requested that that British
statements on the technological gap should in éutcease prefixing the phrase
“technological gap” with the epithet “so-called” ander to ameliorate Belgian suspicions
that the UK was not serious about statements raggatle technological gap and merely
considered it a useful device to further their gaal Europe, treating “technology gaps”
as a gimmick toward this end. In contrast “techgglgaps” were a very real concern to
Belgian politicians, considering the level of USéstment in their key industrié$ The
Foreign Office was keen to stop this scepticism aswlthe rhetoric of technology gaps to
benefit the UK'’s bargaining position vis-a-vis mesrghip of the EEC.

The UK government came face to face with the Hooaignmittee in a meeting with the
UK equivalent committee in early 1967, chaired by Solly Zuckerman (Harold

Wilson’s scientific advisor). This meeting allowéde Hornig committee to reiterate
some of the views of Schaetzel in emphasising ad rnee improve management
technologies by embracing the project approach. édew the meeting was primarily
conducted by Arthur Barber and as a result the nveagl somewhat more hawkish, with
a rather more critical appraisal of the qualityBoitish management. The UK committee
was unsurprisingly sceptical. The Committee toakma view of the US assessment that
it was Europe’s poor management and educationragstieat were at fault coupled with
a failure to embrace the ‘project approach’. GE|Hedhs particularly critical of the

Barber’'s statement that “...Europeans [were] rottemagers and [had] an outdated and

2" PRO CAB 168/31 Folio 47a — Letter to Sir Con O'INgCO) from Sir John Ward (British Embassy,
Rome)

28 PRO FCO 55/41 — Telegram ‘The Technological Gapf Sir R. Barclay (British Embassy Brussels) to
Foreign Office & January 1967
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useless education system” stating that the qualiscience was comparable, with Britain
and Europe in general producing comparable numbérscientists to the US and

generating research at a similar rate.

The resentment was compounded by US claims thahem assessment, the UK was
particularly at fault in terms of productivity, anchterventions in education and
management were needed to promote the shift instnidl productivity required if the
UK had any chance of competing with the US in titere®® To add insult to injury, the
visiting Hornig group suggested that it was unckactly why “[the UK] and Europeans
are not prepared to be dependent on US technoklgl,abandon our own production
capability for such things as aircraft, computeysnmunication satellites, nuclear energy
and micro-electronics, even though it could be shawthe short term that there might
be a saving in economic cost§”’Given US superiority in these matters it was ckim
that it would be more sensible to concentrate aswhere a significant European
contribution could be made rather than pursuinglacy of competition with the US in
these industries which would only end in failures & result, discussion on the nature of
the technological gap was confounded by a “funddatenisconception”, and that the
US sought to promote a view where there “no serpyablem” rather than focus on high
technology industries and competition with the UEBjropeans should concentrate their
more modest resource on more modest industrialctbgs.*> The US focus on
management and education suggested that Ameriedaridt on technology gaps was
aimed at producing a more Americanised industdaléational structure within Europe;
a structure more conducive to American investm@ést.a result of this posture, the
inclusion of the Americans in discussions on thieliqy became increasingly

problematic.

The UK government was not prepared to accept bmaissue of the technology gap was

a product of European backwardness in managemait. sHggested in response to

% PRO FCO 55/42 — Handwritten note from GE Hall (i@abOffice) to TW Garvey (Foreign Office) on
the Visit of Mr Barber n.d. circa April 1967

%0 PRO FCO 55/42 — From G Bowen (Ministry of Techmygio25" April 1967

81 FCO 55.42 — Letter to Mr Slater from G Bowen (Miny of Technology) 28 April 1967

%2 PRO FCO 55/42 — From G Bowen (Ministry of Techmyylo25" April 1967
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Barber's comments that education in science ancagement was not at fault but rather,
if a failure existed in management at all, it wamy the result of European managers
not being able to work on the scale of businessdpetheir US counterparts.An

alternative and watered down version of the Kauft@ehaetzel model was proposed in
repose to Barber, which emphasised markets ansctie of business over any reference

to poor management or outdated business practice.

This model emphasised the inappropriateness of &@&i@n of focusing on the ‘the
project approach’. Hall proposed that an alterrasiglution to the technology gap issues
should be founded wholly on a ‘market approachhe Tharket approach to technology
gaps suggested that the root of European technddmghay in the small and fragmented
markets in which European business was generafighatied. This was in contrast to the
large, homogenous market open to US businesses. r&sult the UK began to move
away from the Marshall-style aid to Europe propobgdhe Italian initiative, and the
rather scathing appraisal of European managemephasised by the US, towards
alternative notions of closer European integratitime deeper reasoning behind this shift

will be explored in the net section.

Solly Zuckerman, the chairman of Cabinet Sciencd @achnology Committee was
equally taken aback by the US criticism, partidylar relation to the US claim that work
in for example aircraft, nuclear reactors and camsushould be abandoned. In a
reflective letter to the Prime Minister followingpg meeting he bemoaned the lack of
understanding displayed by the US: “[The Hornigrespentatives] did not seem to
appreciate the political impossibility of our abanthg work in these fields, or writing
off the accumulated investment of the past twemsry, and resigning ourselves to the
role of shoppers in the American supermarRétThis left Zuckerman with “illusions
shattered” and that the belief that if any formeéfective competition could be mounted
by the UK it lay in rationalisation of these indils$ and getting ready to become a

member of a some form of European technologicalresomty which would allow easier

% PRO FCO 55/42 — Handwritten note from GE Hall (i@abOffice) to TW Garvey (Foreign Office) on
the Visit of Mr Barber n.d. circa April 1967
% PRO CAB 168/31 — Folio 68: Letter to Harold Wilsivam Sir Solly Zuckerman - 26April 1967
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access to enlarged markets. The “market approdehi seemed the only solution short
of Barber’'s recommendations and it was to this eagn that the UK and Europe turned
in seeking a solution to the issue of technologyzgls. However, the concept of ‘market
approach’ was ambiguous and masked the profourfthépolitical machination that
operated behind this phrase and its use by thesB@overnment. It was in this rejection
of US interests that the emergence of a range mfoaghes proposed by a diverse range
of actors to the question of technological gapshéban audience. Over the course of
1967, as Britain prepared for a second applicatignin the EEC, these interested parties
competed over the powerful rhetoric of ‘technol@gigaps’ in an attempt to gain the
most political traction. It is within this storydhthe second ‘threat’ posed by discussion
over integration of high-technology industries eges: This new debate challenged the
existing technopolitical regime of rationalisatianich in turn had a profound influence

on the treatment of the British Computer industryhiis period.

The Second Threat: Technopolitics and the Technologal Community

In proposing a Marshall Plan for technology, Fanfemstigated a debate within the

British government over the most appropriate respaio the question of technological
gaps. In this section we will concern ourselveshwibw this response developed and
what effect that process of development had upenctmputer industry. In September
1966, Fanfani stated that Computers were the singdst significant case where a
Marshall Plan for technology could be applfddAs the UK government began to

develop their response to technology gap rhettre,computer industry, along with the

aerospace and nuclear industries were touted asfisagt areas of debate in this

question. However, what is significant throughdus tperiod is the lack of change in the
UK governments approach to the computer industiguiighout this period. Rather, what

is observed is a rejection of change in policydaihg the technological gap debate, and

an entrenchment of extant policies of rationalsatand merger flowing from the

*Holly, SK (ed) “Memorandum from the Acting Directof Office of International Scientific and
Technological Affairs (Joyce) to the Under SecnetsrState for Political Affairs (Rostow)*oreign
relations of the United States, 1964-1968. Vol.B#rgy diplomacy and global issu@¥ashington, DC:
USGPO; 1999) p7
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existing technopolitical regime. This was not ategted process however and as we shall
see, as the UK Government policy toward technoldggaps emerged, a process of
construction is observed in which discourse witgomvernment departments compete

over the development and application of policyhis &arena.

Essentially, the “market approach” as a concepn$othe hub around which these new
terms of debate emerged. It was not simply a uskdvice in distancing the UK from the
harsh criticism of the US. As we shall see, thaideceived a degree of interest from the
Foreign Office in that it had the advantage of tehgf the focus of debate over
technological gaps away from bodies such as NAT®the OECD, where it was felt the
US had too great an interest, towards a more Earopedy. The use of technology in
this way was a clear expression of an emergenntgadiitical regime which would see
technology used extensively to further the politieads of UK accession to the EEC.
However, in reaction to this policy of greater gnation with Europe, the Ministry of
Technology in particular, which had pursued its capproach to the problems of US
competition through the aforementioned rationalisaprogramme was keen not to see
these delicate plans disturbed. In essence, Mindechthe Foreign Office emerged as
opposing groups willing to capture the rhetoricte¢hnological gaps to promote their
own approach to industrial reorganisation. In theéspect the computer industry was
largely ignored as an actor in the debate, as vedl ske, and was discouraged from
pursuing a policy of European integration. Over abdve this, the debate surrounding
the best approach to technological gaps reinfoeddnt technopolitical regimes and
rejected, within the Ministry of Technology at leathe possibility of reorganisation of
this programme along more expressly European tdRather a continued programme of
rationalisation of the domestic industry was pudswéh little reference to the possibility
of European rationalisation. While these two presessare obviously linked (see
reference to German assessments of British indbsliow) there was a lack of emphasis
towards European projects. Indeed, as we shall indastry itself proposed market
restructuring in a limited sense in this period Wass diverted towards the more actively

pursued goal of domestic rationalisation.
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It has been suggested that Wilson, or more spalifithe Foreign Office, attempted to
use Britain’s perceived technological prowess to ®British membership to the EEC and
also to ‘sell’ a new approach to Europe on techgploy operating on strict commercial
grounds and using, where appropriate US-based atmiyr*® In this section we will
elaborate on this conception of the use of techlgywland develop an alternative
conclusion in which a more nuanced picture emerleshis regard technological gaps
and a rhetoric of American threat, already extanthie British technopolitical regime,
made Wilson’s attempts to sell new approaches tmgeu difficult to the point of
impossible. The failure of the European integragpoogramme, as we shall see, can be
seen as an example of rhetorical capture, in wthiehMinistry of Technology, through
investment in rationalisation and merger of the getailed in Chapter 8, prevented the
development of a European ‘market approach’ tgptioblems of the Computer industry.
One can view this as particularly damaging in cespect as it prevented industry from
responding to the changing nature of computer ntarkethe late 1960s. It is to these

issues that we now turn.

In terms of the substance of the debate, the limband of discussion at the Foreign
Office, Mintech and the Cabinet committee on Satemnd Technology centred on
putting the technology gap problem into the bersirffoable to meet the needs of the UK
moving away from the US conceptualisation of thehtelogy gap towards a more
uniquely UK and European response. Prior to HaMfitson’s Guildhall speech the
Ministry of Technology was invited by the PM to ééyp some UK response to the
“Italian proposal for technological Marshall PlaiittwNATO.”®" In discussions around
this paper it became clear that neither NATO na @ECD were suitable forums to
advance this question in a way advantageous ttJkKieThe Prime Minster in a minute
regarding the UK delegation discussing the subed®ATO stated that “if they want
anything they'll get nowt through NATO and must pag our entry into the EEC when

% Young, JW “Technological Cooperation in WilsoSgategy for EEC Entry” in Daddow, OJHarold
Wilson and European Integration: Britain’s Secongphcation to Join theeEC (London: Frank Cass;
2003); a similar process has been identified bpl&ta Twigge in reference to the nuclear indsutrygbe,

S “A Baffaling Experince: Technology Transfer, Aaghmerican nuclear relations and the development of
the gas centrifuge 1964-1970"kfistory and Technologyol. 19, no. 2, 1999 pp. 151-163
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we'll really talk business...they must understand.tfif The aim of the delegation, and
increasingly the aim of general government polieythis area was “to make the best
possible use of European anxieties about techradbgiackwardness and of the Italian
initiative [Fanfani proposal], as a level in suppaf our approach to Europé&”
Discussions with NATO were to be seen as a thmedhis end as they would allow
European firms access to UK R&D without the UK eitlgaining access to an enlarged
European market. Furthermore, given the US infleeimcNATO, the UK and Europe
could expect a significant bias towards the powetietoric of backward management
and poor application of the ‘project approach’. T¥sie was then to move discussion out
of NATO which was seen as powerless to actuallyesehthe UK goals of pursuing the
question of technological collaboration, namelyegration of European markets.
Similarly there was a marked reluctance on the pérthe UK to allow too much
discussion with the OECD of this particular poistthe focus would undoubtedly centre

on “technological gaps” given the concerns of ofBBICD members.

The Foreign Office continued to emphasise thatiisBrcontribution to this issue should
be within the context of the market and would “ddes means of making European
industries more competitive with those of the Ushi&tates, with special reference to the
problem ofmarket organisatiorand of disparities in technolog§”'By realigning the
debate along ‘market organisation’ as well as teldgy lines, a better case could be
made for UK accession to the EEC which was claséioreign Office interest. Although
care would have to be taken as warnings from fiadiad French ambassadors were clear
that these governments were likely to act purely afuself-interest and agreement on
technological collaboration would be sought by them with the European Economic

Community in order to get ‘something for nothiffg’.

% PRO FCO 55/42 — Brief No. 9: NATO Ministerial Mg Paris: 14 — 16 December, 1966: International
Technological Collaboration, n.d. p7

%9 PRO FCO 55/42 — Brief No. 9: NATO Ministerial Mgy Paris: 14 — 16 December, 1966: International
Technological Collaboration, n.d p1

“0PRO FCO 55/42 — Brief No. 9: NATO Ministerial Mg Paris: 14 — 16 December, 1966: International
Technological Collaboration, n.d p7 (my emphasis)

“1 PRO FCO 55/42 — Letter from Patrick Reilly (Pdtimbassy) to Sir Roger Jacking (Foreign Office 28
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Using this approach, a specific problem to UK emtrfurope could be tackled, namely,
the resolutely negative French position on UK asicesto the EEC. This was not the
first use of technology as a bargaining chip fotremto the EEC. Perhaps the most
significant example of this prior to 1967 was tlevelopment of Concorde. In this case,
there appeared in early 60s to be sound basise¢bnological collaboration, and with the
UK making her first application to join the EECgtproject seemed a valuable political
opportunity*? Julian Amery, Conservative Secretary of State Aar at the time of

Concorde’s inception stated that Concorde and dntthe EEC were “really part and
parcel of the same thing...neither Britain nor Eeor Germany could hold its own in the
world by itself. The common market was a way of $iow trade and strengthening our
economy...pooling of technological resources seemédubtanother way of doing thi&®”

An agreement was reached on th& @9November 1962.

Against this background of mistrust in high-tectustrial collaboration, in March 1967,
Patrick Reilly suggested that there was a surgridiegree of mileage to be gained from
exploiting the French concern over technologicgbsgavith a view to softening the
Gaullist anti-British sentiment stating that “owrdb tactic with General de Gaulle was to
put out European policy in as new and differentaanework as possible in which his
ideas were not yet hard and s&tReilly highlighted that despite some “curious ntora
attitudes towards American superiority... [i.e.] tithe American lead is unfair and
contrary to natural law” a great deal could be gdifrom couching UK accession in
terms of technology. Quoting the French MinisterRésearch he suggested that the
‘market approach’ closely mirrored French thougbitsthe matter in that “[ijt seems
likely, in fact, that only Europe in close coop&atcan constitute a technical, economic
and industrial whole of adequate size to approhehtdchnical levels of America. France
understands this. She is ready for it.” In thisaregit seemed that many in the French

government “have an uneasy feeling that we [the Wi&ly be right in claiming that a

42 illiams, R —European Technology London; Croom Helm; 1973 p59

*3May, A — “Concorde-bird of harmony or politicabaltross” ininternational OrganisationVol 33, No 4,
Autumn 1979, p 493
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Europe without Britain would be incapable of stangdup to the United States.” Reilly
went further stating that particular industries vehéhe UK government had actively
supported indigenous development were of partidatarest to France, given that, in his
words, “France may prove too small a unit to sasta@rtain industries, for example
computers.” Indeed, computers were singled ouhis tegard as the industry was free,
unlike the Atomic and Aerospace fields, from presobilateral or multilateral

agreements with Europe.

This positive statement from the Paris Embassyicugtl to the Foreign Office view that
the rhetoric of ‘technological gaps’ was ripe fbistform of technopolitical exploitation,
and the computer industry had a significant rolpl&y in this manoeuvre. This view was
further confirmed by internal documents obtainead¢anfidence by the British Embassy
in Bonn exploring possible issues arising from Ukcession into the Community.
Despite a number of qualifications, the concepBadtain contributing to the issue of
technological gaps was on the whole positive. Ia ttocument the German government
initially considered the relative strengths of Uigttech industries with those in the
FRG. Particular note was paid to the claims ofgbeernment that the UK had a great
deal to offer the community in terms of technicgbertise. The Germans were somewhat
sceptical of this and, in considering a range distries, found that a significant lead by
the UK was limited to the aviation and nuclear istties. However, specific mention was
made of the British computer industry and electrigagineering industry, where the
larger market and more “extensive promotional messsupursued by the government
afforded the UK a degree of advantage. Despiteldiciswarm response to the claim that
Europe could not afford to be without the UK’s estise® in high-technology industries,
the conclusion was that “a thoroughly positive vieam be taken of British accession [as]
seen from the point of view of the promotion oftteclogy” by “uniting equal partners”
“®in a programme of technological promotion by goweents. UK high technology
firms therefore played a key role in this approszithe community, particularly in the

%S PRO FCO 55/43 — Extract from the Interdepartmewtatking Group on the Problems of British
Accession: “Problems of accession in the fieldeshinology.” — 31 May 1967
6 PRO FCO 55.43 — Extract from the Interdepartmewtaiking Group on the Problems of British
Accession: “Problems of accession in the fieldeshinology.” — 31 May 1967
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aviation, nuclear and electronics sector. Oncemdhe computer industry was singled
out as a particularly good case for developmenteurbdis new role for Britain. The
experience and capabilities of the British indusind the support given by the UK
Government, in the assessment of the German goemmmgave the UK industry a
competitive advantage over its European competit@sen the high degree of
penetration within the German and French computarkets by American firm, the
British computer industry was viewed as a new aremawhich technological
collaboration would prove advantageous, not onlytfe UK in terms of the political
goal of EEC accession, but also as a valid arenddeeloping an European industry to
rival the US.

This response from the major European powers coadithe Foreign Office that a great
deal was to be gained by pursing the technopolitidgategrating British businesses with
their Continental counterparts. In this respeat, ghoblem of a ‘lack of role’ for the UK

in accession to the EEC could be easily countedabte focusing the application on
technology policy. It was increasingly obvious tittlae UK had little option but to seek
membership of the EEC, with the options of the EasBEITA (Going It Alone) with the

commonwealth or focusing on a closer relationshith whe US and some form of a
North Atlantic free trade area, at best impractimadl at worst disastrous for the UK.

Technology and particularly computing technologyswaéewed as something of a ‘black
box’ in this respect, which proved vital to thectian that technology had in achieving
political goals. For example, the close examinatibthe sort performed by the German
government suggested that while there was a le#fieitUK in computing, it was a small
one and was principally based on new ways of gawent interacting with industry.

Nevertheless, this vague lead, defined through#®y concepts of modern technology,
was hoped sufficient when coupled with the powerfoetoric of an ‘American

Challenge’ and the paranoia that it could mustehring about movement in the French
position. Essentially, Britain had at least someghio offer in the arena of computing.

However, although the Foreign Office was enthusiaabout this approach, this overtly

47 Parr, H “Britain, America, East of Suez and theCEEinding a Role in British Foreign Policy 1964-
1967” in Contemporary British Historyol. 20, No. 3, September 2006, pp 410
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political use of technology was not an approachpeued wholeheartedly by the
Ministry of Technology. The threat of America ame t~oreign Office response became a
threat itself to the complex rationalisation of dzstic industry that Mintech and the IRC
had pursued throughout the mid 1960s. The appgrémiyht future for a European
computer industry led by the UK threatened thecdéd renegotiation of the terms of

interaction between government and the computidgstry in Britain.

In May 1967 with the criticism of Barber still fiesn his mind Sir Solly Zuckerman
encouraged the Prime Minster to “put some fleshth@nbones on the concept of the
technological community”® In doing so he highlighted a possible stickingnpdn
developing this use of technology. Zuckerman wasiquéarly concerned that any new
developments should begin at home, by putting thigsB “house in order” prior to any
new collaborative projects that could be develofhgdugh a technological community.
Zuckerman was keen that the computer industry &dé#sis for this sort of organisation.
However, he was not altogether happy with the pdakevelopment of rationalisation in
the domestic industry. Zuckerman was making refedo the difficult renegotiation of
government-industry interaction and the debate éetwMintech and the IRC over the
most appropriate form for that this interaction @widatake. He was critical of the lack of
movement in this regard and the effect that thisildkdhave on a European strategy.
Zuckerman’s views were not particular well receiv®dthe Ministry and his call for
specifics on possible European collaboration imti@h to the computer industry was
somewhat at odds with sentiment at the Ministrf@e¢hnology.

In suggesting elaboration of the concept of a EemopTechnological Community,
Zuckerman had struck a significant stumbling bldo&tween the Foreign Office
conception of technology, and what Mintech felt vegpropriate given their domestic
approach to high-tech industry. The Ministry of fieclogy was not willing to have these
industries used in such blatant technopoliticahtewhich would invariable confound the

complex negotiation on the rationalisation of tleenéstic industry. On reviewing a draft

“8 PRO CAB 168/32 Folio 1 — Letter to Wilson from Zecman “EEC & the Technological Community”
12" May 1967
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proposal for submission to the Neild committee aitah’s Approach to Europe, G.
Bowen suggested that a number of specific issugsdbe dealt with before the Ministry
could approve any move in this direction. This vpasticularly true in relation to the
model of Government interaction with industry ttfa Foreign Office seemed to suggest
would appeal to the French. He firmly stated tliae‘reality of the European Community
in technology is going to be achieved through coneraéchannels and it is misleading
to think in terms of setting up a range of inter&pean projects.” In this respect then the
whole concept of a European Technological Communiyg misleading and dangerous
to Mintech thinking on the role of government in R&ased industries. Indeed, the
Ministry was concerned to achieve rationalisatidrnthee industry out with traditional
forms of interaction between the computing industngd government that this ‘project
based’ request from the Foreign Office representée. whole discussion, according to
Bowen was based on “a misconception thatlawevant an institutional framework for the
technological community” and it was “very doubtiuhether there is any need for any

» 49

new institution. In this respect the Ministry was moving the indysut of the

previous public institutional framework towardsdrdction within a private arena.

However, the Foreign Office responded by askingeoagain if the Ministry would
develop specific proposals for collaboration withré&pe. They were concerned that any
proposal for future projects would have to have thieber stamp of the Minister of
Technology if it was to find any basis of suppertWhitehall®® Bowen was quick to
reply stating that any proposal beyond the ratbpedicial assessment of the nuclear and
aviation fields was unlikely to be established tasvént against Ministry thinking on
large-scale projects. The Foreign Office was keen to establish an agesemwvith
Mintech, specifically on this point of interactitr@etween Government and Industry. The
Foreign Office response to the criticism levellédheir proposal was to state that, while
their paper had never specifically proposed esthinlg a new range on inter-European

projects, they would need some specifics as toilplessollaborative projects in order to

49 PRO FCO 55/42 “Technological Collaboration in EagdLetter to PF Hancock (FCO) from G Bowen
(Mintech) — 8" May 1967 (my emphasis)

%0 PRO FCO 55/42 — Letter to Robinson (FCO) from E@aN (FCO) — 25 April 1967

1 PRO FCO 55/42 “Technological Collaboration in EpedLetter to PF Hancock (FCO) from G Bowen
(Mintech) — 8" May 1967
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meet the questioning that they would receive wéey tto submit the concept of a
European Technological Community to the Six. Th@ydérom the Ministry was mixed
at best, stating that little change would be madthé document after any review as no

specific proposals were likely to emerge as sut3bl

Let us elaborate on the reluctance of the Minidyoffer specific proposals. In
answering this, it is useful to contrast the reactof Mintech to the response of the
computer industry and the Industrial Reorganisattmmmittee when considering the
question of European integration. Despite the tejpoof specifics by Mintech, in one
case Basil De Ferranti of ICT was happy to offanarete proposals for reorganisation of
the computer industry, taking the European ‘mawgeproach’ as suggested by Hall.
After meeting with representatives from ELDO, ESB@I Euratom and presenting the
outcome to Grierson of the IRC, ICT felt that teslogical collaboration could only be
achieved in two sectors: nuclear reactors and ctengiii In all other industries, the UK
‘lead’ was too slight to be of any tangible benefiin the case of aerospace there existed
a framework for cooperation already. The stanckCdfon European integration was not
substantially different from the opinion of the IR@ terms of rationalisation of
computing at a UK level (see Chapter 6). The kesuasat stake for ICT was the
maintenance of commercial viability under future lladmorative effort, not an
unreasonable concern given the problems of accoratimgdsuch a range of interests. If
such collaboration was to succeed commerciallysthecture of the industry would have
to be thought out in detail. Curiously given thestnist of the IRC by ICT, the
company'’s position mirrored that of the IRC on thi€ merger project (see Chapter 6), in
that government investment in rationalisation wohtl untenable without appropriate
and accountable management to control it. The anbstof their proposal on European
integration then was that the framework for intéigrahad to be free from the spectre of
industrial or national self-interest on the parttbé various members which had the
potential to reduce the effectiveness of the collaton.

*2 PRO FCO 55/42 “Technological Collaboration in EpebLetter to PF Hancock (FCO) from G Bowen
(Mintech) — 8" May 1967
3 PRO FV 44/104 — Annex to Letter to RH Grierson@)Rrom Basil de Ferranti (ICT) "8June 1967 p1

248



ICT suggested that this domination of nationalresé had not happened where a central
and impartial authority had maintained a firm cohwn the placing and execution of
contracts. The decisions made by such a consosiaold only be effective if it based
these decisions on economic rather than nationahdurstrial interest. Given this, ICT
suggested that a framework for European integrattoould centre on a “high-powered
European Computer Secretariat under a strong Diredinanced by the member
countries.® The Computer Secretariat would then be responfiblassessing the future
computing needs of all member states. This surveyldvtake to form of an assessment
of national need in the small, medium and large pnaier market sectors and “hammer
out near variants in specificatior.”As this process of assessment was conducted, the
various European manufacturers would be made awfatee list of needs and also that
these orders could only be filled by a consortiacoftractors which crossed national
boundaries. This in turn would encourage the dereknt of international consortia to
bid for these contracts. These consortia would isbi$ a prime contractors i.e. one of
the existing major manufacturers, and a range lo$idiary manufacturers of components
and peripherals, enabling a range of countriesjudlicg those without a major
manufacturer to participate in the venture. Thalfidecision on who won the contract
would of course be carried out purely on the greunél commercial feasibility and

production capacity.

Two key benefits were obvious to ICT in this aptoarhe first was that this would be
firmly rooted in a ‘market approach’ to technolagigaps. Essentially, the Secretariat
would serve as a central procurement office foroBaan governmental and private
computing needs. Secondly, it was inherently pcattieliminating the “need to finance
yet another large European Authorif{l.In essence the proposal relied upon agreement
between nations to coalesce their procurement anogres rather than basing any
technological collaboration on large scale prograsnmnder a supra-national body. The
question of how influential this idea was is handdiscern. Giving the proposal serious

though, the IRC clearly felt that this was a sugaioute to take in rationalising not only

* PRO FV 44/104 — Annex to Letter to RH Grierson@)Rrom Basil de Ferranti (ICT) “"8June 1967 p2
5 PRO FV 44/104 — Annex to Letter to RH Grierson@)Rrom Basil de Ferranti (ICT) "8June 1967 p2
%6 PRO FV 44/104 — Annex to Letter to RH Grierson@)Rrom Basil de Ferranti (ICT) "8June 1967 p3

249



the UK computer industry but developing a structiareever closer collaboration with
Europe in a forum that would likely produce a mamntrolled form of international
collaboration. The restructuring of industry alomgpre European lines was clearly of
interest to the IRC, charged as it was with impngvihe interface between government
and Industry through reconfiguration and restrunturindeed, in 1969 a ‘European IRC’
was proposed by the then Managing Director of B@,ICharles Villiers in order that a
more coherent approach to the ‘private/public fia’ through restructuring of the
industry of the sort proposed by ICT.

This internal solution to the problem of the margeints to the key issue at stake when
considering the development of a European apprt@athe changing computer market
and why Mintech was reluctant to provide specifigghile the Ministry remained
committed to the rhetoric of technological colladtayn for the sake of the ‘market
approach’, the method described by ICT suggestadthiis could best be achieved at a
private level between firms without the need fdamge European authority controlling
the industry. Generally Mintech agreed on the isgueestructuring industry in the form
proposed by ICT, as opposed to a continuation afjept based approaches to
public/private interaction; however if this debatere expanded in 1967 to the European
level, it would likely confound rationalisation #te domestic level in the short term.
Given the opposition by Mintech to Foreign Offiesquests for specific proposals, the
Ministry was patently aware that the industry wouwddommend a form of interaction
with Europe of the sort described by ICT. This wbbhhve two significant drawbacks.
Firstly this would go against the overt technopodit use of technology of the sort
proposed by the Foreign Office in that it would @ewh that European integration be
conducted increasingly out with the orbit of govaant, and secondly this would also
have an impact upon Mintech’s existing rationalsatstrategy. It was clear to the
Ministry that limited Government interaction cougle/ith cooperation between private

interests was likely to be more fruitful than angvgrnment agreement and was even

" Williams, REuropean Technologi.ondon; Croom Helm; 1973) p 29
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willing to admit that European Integration shoutégede on lines the proposed by IET.
To that end the Ministry was not prepared to supploe technopolitical use of the
computer industry in the UK application for memlibgpsto the EEC beyond a superficial
and non-specific level. However, the developmena &K based ‘major manufacturer’
was at the forefront of Mintech’s mind and devetapa Computer Secretariat and large
consortia of firms at the European level would gisevent the timely rationalisation of
the national firms proposed in 1967 and threatethedalready delicate and uncertain
ground upon which those discussions rested (sept@h@). Mintech’s attitude then was
resolutely ambivalent to the question of Europearegration, caught as they were
between two opposing approaches to rationalisation.

Conclusion

The key issue at stake in this chapter was thetefffiethe various threats that the concept
of Americanisation posed to Europe and the UK m itid 1960s. The development of
the rhetoric of Americanisation, and the concept'Arherican Challenge’ created a
significant divergence of national strategies taldgth the major symptom of this threat,
the ‘technological gap’. The US and the UK can leensas developing opposing
positions in the form of the ‘project approach’ aheé ‘market approach’ respectively
which informed their approach to continental Europlee Foreign Office in the UK can
be seen as particularly active in pursuing thigessf market reorganisation. It served as
a useful tool for developing a role for the UK inrBpe. However, this role was in direct
opposition to extant technopolitical regimes oparatin the UK which were stumbling
towards renegotiating the terms in which Governmietg¢racted with Industry. As
suggested by Williams, there was “very little extiatude to consider the constraints that
national mergers might come to represent for thesipée longer-term building of
European industrial units®

8 PRO FV 44/104 — Letter from Mintech to RH GriertiRC) — 18" June 1967 in which the Ministry
suggested that it favoured the original author @basortia’ based approach to European computer
harmonisation, a Dr Peccia, who advocated lesgenfie of government, relying instead upon agreement
between individual firms alone.

%9 williams, R European TechnologyLondon; Croom Helm; 1973) p 19
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Young suggests that Wilson, or more specifically Foreign Office, attempted to use
Britain’s perceived technological prowess to wintiBh membership and also to ‘sell’ a
new approach to Europe on technology by operatmgtact commercial grounds and
using, where appropriate US-based technof8dyowever, this was a step too far for the
Six, and in particular the French who remained cdtech to large-scale prestige
projects, and as a result Wilson was unable toezehihe goal of EEC accession through
a technological argument. While this is certaitfiy case, over and above this, the extant
technological regime within the Ministry of Techagly demanded the maintenance of a
specific approach to technology. The discussiowéen the IRC and Mintech over the
UK Computer Industry merger project in the precgdahapter points to the level of
investment in this approach to technology policg aighlights the range of opinion that
had to be met in executing that project. In thipeet, the Ministry of Technology when
considering the possibility of wider participatiomithin a European technological
community was understandably unwilling to surrenaiey ground towards earlier forms
of interaction with Industry such as the Atlas puatj and direct funding of specific
projects. This guided action to the extent thappsals from industry itself fell on deaf
ears, as they were unable to be accommodatedhier étite Foreign Office approach to

technological gaps of with the Ministry of Techngyts own rationalisation strategy.

The question then as to whether Wilson was ‘séllngew approach to Europe is moot.
Wilson had nothing to sell. The investment in aristxg technopolitical regime
prevented any development of a new regime bases Buropean integration approach.
This embedded technopolitical regime within Mintephevented the possibility of
discussion and movement towards European collaberafforts in a range of high-tech
industries, and more specifically the computer stidu The Ministry seemed particularly
threatened by the technopolitical use of the coeputdustry and in particular wider
collaboration in Europe. As a result, the pre-emgstcommitment to rationalisation
locked out any possible discussion of Europeangmten as an achievable goal.

Ultimately the success or failure of the ETC asséfil's trump card for EEC accession

% Young, JW — “Technological Cooperation in WilsoSsategy for EEC Entry” in Daddow, OHarold
Wilson and European Integration: Britain’s Secorngphcation to Join the EEG Frank Cass; London;
2003

252



can be seen as less of an issue. Rather what cdakee from this history is the
technopolitical capture of the rhetoric of Amerimad the ‘American challenge’ prior to

the European project restricted the future optfonshe British computer industry.

The question of whether Wilson’s strategy was tth ae enlarged market for such
technology was also negated by this capture o&toric of Americanisation. This can be
seen as particularly damaging in the face of tladityeof the threat posed by IBM and

American companies generally who treated Europa smgle market, rather than as a
collection of smaller, diverse markets. The ‘markpproach’ which has been used to
define the approach of the Foreign Office to thegents is doubly useful in this regard.
Not only does it define the key problem facing dmenputer industry in 1967, but also
defines the failure to address that issue. In ading the expansion and

internationalisation (or Americanisation) of thengmuter market in the sixties, the UK
government, and more specifically the Ministry achnology, captured the rhetoric of
Americanisation and developed new approaches tergawent interaction with industry.

However, this new approach prevented the discussimhdevelopment of a European
computer industry and blocked this as a final stimgadjusting to a changing market
place. In this respect, the history of the ETC s example of the primacy of a

technopolitical regime in determining the actiofigavernment and industry.
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Conclusion

The rhetoric of Americanisation: social constructim and the British computer
industry

By 1968, the British computer industry was in a agkably different state from what it
had been in the early fifties. It had undergoneipineaval of rationalisation and mergers,
and had been the subject of more political wramggtiman most industrial sectors. It is
within these political machinations that one cascdrn the nature of development of
British computer industry as socially constructed.

The most significant of all the changes experiertmethe industry throughout the period
in question was the level of technopolitical chantpat the interaction between
government and industry had undergone. Througheubbdy of this thesis the aim has
been to explain the development of the computeustrgt in the UK from the end of the
Second World War up to the late 1960s in the candéxhis changing technopolitical
regime. As stated previously a technopolitical megican be defined as the “strategic
practice of designing or using technology to cdasti embody or enact political goals...
[where technology is defined] broadly to includdetacts as well as non-physical,
systematic means of making or doing things&chnopolitical regimes are essentially
networks, grounded in institutions, encompassin@pfg engineering practices,
industrial practices, technological artefacts, f@i programmes and institutional
ideologies. In seeking to understand the developwiethe computer industry in the UK,
our principal focus has been to define the domirfatrategic practice” employed by
actors in the innovative network. In order to desthhe cultural milieu that defines a
period’s approach to innovation has been explor€drough this approach, the
significance of the social factors that underpia threction of government interaction
with the computer industry in Britain, and the irapé& had on the development of the

computer industry, have been emphasised throughout.

! Hecht, G. Technology, Politics and National Identity in Fraria Allen & Hecht “Technologies of
Power” MIT Press; Cambridge, Mass.; 2001 pp 2533 2
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The structure of the thesis has revolved aroundergess of discussions over the
development of strategic practices in, and thepliagtion to, particular innovations in
the computer industry. It seems pertinent now tarsarise these arguments and tie them
together and focus on the development of thesatésiic practices’ and how culture, and
a rhetoric of Americanisation, influenced the tempwlitical regimes in the UK
throughout the period. These strategic practices emged from the project-based
interaction of part one of the thesis, in which gawment pursued interaction with the
industry on a project by project basis, developtoegnputers for national capability in
prestige industries, to the rationalisation projgcthe late sixties depicted in part two of
the thesis, which involved a search for a stratfgyteraction with the industry. In this
final stage of interaction, the chief ideology ughcing action was a “rhetoric of
Americanisation” in which the threat alone of th8 Was sufficient to initiate a debate on
the rationalisation of the computer industry antbgnation with Europe. However, the
reaction to this threat was not a simple one, dateshas it was by sectional interests and
technopolitical machination that attempted to cepthis rhetoric of ‘threat’ and ‘falling
behind’. This ‘rhetoric of Americanisation’ becarttee central determinant of strategic

practices of government interaction with the indust the late sixties.

In the earliest period of study, the cultural milier, to use the language of Foucault and
Pickering, the surface of emergence of the compaotirstry was defined as a uniquely
British culture of computing, emphasising not ortlye essential nature of the
development of computing in the UK, but also th&tidctiveness of that development in
relation to the United Statésln this regard, memory and patents were seen as
fundamental factors in discerning the nature of thstinction between these two
contemporary cultures of innovation. Through an amsthnding of the difference
between memory architectures employed on eithercidhe Atlantic, the British culture
was shown to be an older culture, dating from awmeinterest in logic and mathematics

in the UK to which computers were applied. As aulteshe culture was distinctly

2 Pickering, A The Mangle of Practice: Time Agency and Spa¢€hicago: University of Chicago Press;
1995) p20 a phrase which Pickering uses in thisestioorrowed from Foucault, Mhe Archaeology of
Knowledgg(Pantheon: New York; 1972)
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grounded in the British academic tradition of thésible college” of Bernalist traditioh.
The strategic practice of government interactionthis early period as it related to
computing was determined by this culture of “sc&emas a social good.” As we saw in
the discussion on patents, Blackett and other sgtothe institutions of university and
government, imbued with this ideology of the rolescience in society, promoted a
strategy of interaction with industry in which tlggpvernment essentially owned the
collective knowledge of these British computer gers and would assist industry in
exploiting this knowledge.

This strategy of interaction had two outcomes. fitst, explored in chapter two was the
failure to integrate commercial computing manufestsi into this strategy of interaction.
The dominance and capture of government fundinthbynetwork of innovation around
the University of Manchester and Ferranti was dheth it cleaved the industry into two
separate blocks. One involved a highly advanceavative network, dominated by
government interaction and receiving the lion’srehaf government support; the other
was characterised by a lack of an innovative nétveord received little governmental
financial support. This was quite distinct from tineore integrated approach that
developed out of the American culture of computingvhich companies operated in
both the commercial and governmental sectors ofrtéuket.

The second outcome was the range of problems assdavith the strategy of interaction
epitomised by UKAEA and Ferranti’'s development loé¢ tAtlas. While technologically
competitive, the Atlas was a commercial failurespiee the close interaction between
government and industry that the Atlas entailedappropriate funding model was never
established which allowed the commercial explatatof government-funded projects.
Ferranti’s attempt to develop a suitable strateggdpe with these issues—the dualistic
strategy of using project-based government interactto develop appropriate
commercial machines—was undermined by the reductiorthe market for large

computers brought about by the action of the UKegnmnent in insisting upon a single

% Werskey, GThe Visible Collegé_ondon: Allen Lane, 1978)
* Bernal, JDThe Social Function of Scieng&ondon; George Routledge; 1939)
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Atlas for all possible users and the increasingisgisation in the industry in the US by

companies like CDC in this large computing market.

However, in both the case of commercial computamgl Ferranti’s government projects,
there was a failure to recognise the importancasef-driven innovation. As shown in
chapter three, business and management were dawglaprange of approaches to
computerisation of the workplace which attemptedptay down both the ‘playpen’
image of computers for management and the ‘prisoage that it entailed for middle-
management and the everyday worker. These new agpee to computing, which often
demanded the use of smaller, less integrated,ragsteere often at odds with the sales

tactics of vendors of commercial computing equipirien

In the search for an appropriate strategy to addtéss problem of commercial
computing while also addressing the issues withptiogect-based interaction that flowed
out of the British culture of computing, a new &gy of interaction emerged which
came to dominate the technopolitical regime ofietBritain. This interaction with
industry was defined by rationalisation and merger] is epitomised in the terms of
interaction codified in the formation of ICL andethndustrial Expansion Act in 1968.
This was a story dominated by a rhetoric of Amemsation in which the distinctive
nature of the British culture of computing cameb® seen as the fundamental problem

with the industry.

In the first instance, this new form of interactiemerged in the aftermath of the Atlas
project and in the wake of the failure by commdngianufactures in the UK to develop a
consistent and successful approach to innovationomputing technology. This was
discussed at length in chapter five where themegaon outside networks within ICT for
computing development were replaced with the intieganetwork that had been
established under government-funded projects atfiér In terms of the search for a

strategy, this essentially put into operation Feiitg own dualistic strategy that they had

® Chessman, D.V. — “A Small Business Computer askMar The Computer Journalol. 5, 1962 — 1963
p 1 & NAHC/ICL/A1Lj “Hollerith Cavalcade: Fifty Yearof Computing History” 1957

257



considered in the late fifties with the Atlas ando@ project, but which failed due to the
lack of an appropriate model of interaction betwewlustry and government. This initial
move towards restructuring in 1963 came from ingusdself but suggested a new
strategy of interaction for government. As dethile chapter six, the increasing level of
competition from the US allowed the distinctioneén the UK culture of computing
and the US culture to take on a new significancth e emergence of a powerful
rhetoric of Americanisation. However, while Ameriaad Americanisation pushed the
domestic industry in Britain towards a rationalisatdebate, the form that this debate
took was based more on competing strategies ofrgment ownership, and diverse
conceptions of how government interacted with ingusther than any specific focus on
creating a more American industry. It was indeethetoric of Americanisation, rather
than any form of canonical Americanisation in tease of adoption of American models

of industry and productivity that delineated théake °

The debate in question was characterised as hawimglistinct phases. The first phase
was defined by the entrenchment of differing apphhea to the issue of rationalisation
within English Electric and ICT, the principal ped in the creation of ICL. The second
phase was marked by reconfiguration of the debate®wied by compromise and
consolidation. This was a process characterisedbgothe confident march towards
rationalisation, driven by an overreaching strateggther this was a stumbling process
marked by a high degree of sectional interest witldrious departments in government
and technopolitical machination over the most eivecuse of the computer technology
as a political weapon. Essentially it was basedewarlving and competing concepts of
government ownership of technology. Central to timslerstanding was the role of the
government (focusing on the Ministry of Technolagyd the Industrial Reorganisation
Corporation), English Electric and ICT and how tleagh presented their approach to the
issue of American competition, all of which were #o greater or lesser extent
incompatible with one another. This process of tel@ejudiced the rationalisation
project along particular lines in the latter hdltlus period. As stated above, the image of
America was sufficient to initiate the debate otioraalisation, but America then faded

® See Introduction notes 24,25,26, 27 for a sunféynoericanisation literature
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into the background. The debate became charaadriseonflict over how government
should interact with domestic industry. This fundsmtally reconfigured the development

of the computer industry in the UK in the late 1860

In the final phase of our discussion, the concdpa ohetoric of Americanisation was
developed further and the profound effect thatd bn debate over the integration of the
computer industry at a European level. This disoaskirther emphasised the concept of
the ‘use’ of the computer industry as a politicabltto evoke powerful change with
institutions, in this case the EEC. The rhetoricAofericanisation in this case took the
form of a perceived threat from the US of the steveloped by Servan-Schreibfein
developing our understanding of this ‘threat’, deapseven focused on the range of
responses in Europe to the emerging challenge adrfsa and the response of the US to
the emergence of this European preoccupation. Tergent technopolitical regime of
rationalisation precipitated by this rhetoric ofrgét inhibited possible solutions to
‘technological gaps’ based on a ‘market approalchbther words the changing market
place of the computer industry (i.e. internatiosetion) and the obvious solution to this
issue through a process of European integrationpsagented from developing in this
period. It was blocked by existing technopoliticagjimes of rationalisation at a national
level within the UK. In this respect then we cae sew the strategic practices associated
with specific technopolitical regimes precluded teyvelopment of alternative strategies
from the industry itself. The preoccupation in thi throughout the previous four years
with reconfiguring the nature of interaction betwegovernment and industry had
become fundamental to governmental strategy and ta@sdelicate a process to be
complicated by issues of integration at the Euradesel. Furthermore, this integration
between European countries demanded a degree ditraeking’ on the part of the
Ministry of Technology, as it would entail limitegrowth in project-based interaction.
This was exactly the form of interaction that tlewvgrnment had wished to avoid in the
first place. The silence from the Ministry of Tedhgy in response to Basil de

Ferranti's proposals on European integration hgit8 the dominance of one

" Servan-Schreiber, Jhe American ChallengéHarmondsworth: Penguin; 1968)
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technopolitical regime over othetsEssentially the dominance of the rhetoric of
Americanisation and the response it evoked in tlggbvernment was such that possible
alternatives to the rationalisation and merger maogne that they undertook to address

this issue were rejected.

But how does this understanding of the nature ekld@ment of the British computer
industry influence our understanding of the widentext of Americanisation? Through
this account of the British computer industry frd®45 up to the formation of ICL, a
new approach to the history of computing in the Wi which culture, ideology and
technopolitics are seen to drive the developmeth@industry, is presented. In addition,
the account offers a new approach to the issuentdrieanisation. This approach fits into
the reworking of the concept of Americanisatiort th@s been undertaken in recent years.
For example, in assessing the limits of Americaiosan the UK in the post-war period,
a case is made for the influence of social factorsejecting American productivity
models in the short-terhin this case the British government, fearing tiwitisal
damage that productivity policies suggested by #haglo-American Council on
Productivity were too much to countenance, rejecteobductivity enhancing
macroeconomic measures in favour of reduced palitiorest. Social factors, in the case
of the computer industry in the UK, however, cansben to change through this image
of Americanisation and the use of a rhetoric of Aanisation as a means of capturing
public opinion. In this respect, Americanisation shmot be seen simply as a set of
economic factors, but also as an influence uporaktactors which can lead to changes
in policy. This provides a more nuanced understamdi the role of Americanisation in
the context of economic development and techno#bgichange. The limits of
Americanisation have been remarked upon in relatm@ number of UK industries,
particularly as this relates to technology transteBy considering the influence of a

rhetoric of Americanisation, we can enhance ourewstdnding of the nature of failed

8 PRO FV 44/104 — Annex to Letter to RH Grierson@)Rrom Basil de Ferranti (ICT) "8June 1967

° Broadberry, S.N. & Crafts, N.F.R. “British Econanftolicy and Industrial Performance in the EarlgtPo
War Period.” inBusiness Historyol. 38, no. 4, 1996; Tomlinson, J. "The Failoféghe Anglo-American
Council on Productivity" irBusiness Historyol. 33, no. 1, 1991, pp. 82-92

% Tiratsoo, N. & Tomlinson, J. “Exporting the “Gos$mé Productivity”: United States Technical
Assistance and British Industry.” In Business HigtBeview, vol. 71, no. 1 (1997) pp.41-81
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attempts at Americanising British industry and magwards an understanding of the
development of Americanisation as a perceptioniwithdustry and government and the
means by which it can influence the technopolitregiime that dominates a period. This
in some respects reflects the statement from Heithat the debate on British
manufacturing and Americanisation has been ovéaniebn productivity data and the
debates within these studies rather than concewgran concrete examples within
industry itself** In many respects these studies are misleadindhan they do not
compare like with like. Often the comparison isvitn cases of best and worst practice,

or between different sectors of industry.

In this thesis an attempt has been made to brdashigsue. By concentrating on an
individual industry and comparing the experiencé&®tlevelopment on both sides of the
Atlantic, an alternative story emerges. Through shely undertaken in this thesis, the
paradox between the negative image of the US iaspibrtrayed in the Americanisation
literature and the apparent lack of concrete caseanonical ‘Americanisation’, and the
great deal of debate and preoccupation with theniBe period itself can be reconciled.
In many respects, talk of models of Americanisatloan they hybridised, reconfigured or
reworked, can only take one so far. To understaedstibtle nature of Americanisation,
one must look upon it as a series of rhetoricaktrots, images and perceptions which
feed into government, industry and other socialigiogs, influencing action in multiple
and diverse ways. In this respect, Americanisatian still be seen to have a profound
impact upon the development of the British compurelustry. A rhetoric of change
existed throughout the period influencing sociad amovative networks, yet in terms of
concrete examples of technology transfer or traamgption of models from the US to
Britain, there is little evidence. Rather the ieihce of America is on the culture and
ideology of actors. The image of America acts asatlyst of debate within these
networks. In this respect the emergence of a senoagrrent of Americanisation in later
decades is not simply the result of decline initiaeistry, but rather is part of the process

of construction within the industry as one techribigal regime, defined by its

1 Zeitlin, J. “Americanizing British Engineering?r&tegic Debate, Selective Adaptation and Hybrid
Innovation in Post-War Reconstruction, 1945-196@2p in Zeitlin, J. & Herrigel, GAmericanisation
and Its Limits(OUP: Oxford; 2000)
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distinctiveness from the US becomes subsumed intoewa technopolitical regime

dominated by a rhetoric of Americanisation.

As a result, this account allows us to understandnge through time outwith the

influence of economic factors alone. This change ba grounded in strategic and
ideological change within government and industris only through this understanding

of change through time that a true picture of theéustry can emerge. FC Williams’

contention that, with the benefit of hindsight, dw@mputer seemed like a simple thing to
construct, but the hazy view one had before th@ficivention, the path to invention was
complex and winding seems an apposite bookendetthisis. His remark was aimed at
the Manchester baby, but it could be applied taribdestry as a whole that developed out
of that invention. It is only through an understiaugdof the development of the culture in
which innovation occurs, and through an understandf how that changes through time

that one can appreciate the nature of developmignitwthe British computer industry:

After the event it seems absurd that there couddt bave been any doubt as
to the viability of the stored program computereTgrinciple was obviously
sound and all that was needed was to assemblepfirtepaiate bits, wire

them up, and off you g@®efore the event the situation was differéht.

12 NAHC/MUC/Series 1.A2 “Frederic Calland Williams I'B— 1977” Kilburn, T & Piggott, LS reprint
from Biographical Memoirs of Fellows of the Royal Socit (1978) p. 592 [my emphasis].
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