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CONCLUSION N 

Ass a consequence of biographically-based "Romance" accounts, the invention of the 
cinematographh and the early period of cinema have been mainly regarded in the context of 
entertainmentt and this has overlooked cinema's role as a site of the interplay between 
technologyy and culture. With their massive investment in the power of the individual to 
shapee history, they have, not surprisingly, regarded technology as a determinant of culture 
andd as subordinate to science, despite the evidence that the cinematograph was the outcome 
off  collaborative, and even collective, participation in invention. In film studies the most 
provocativee question that "Romance" histories force to the fore is the concern over how a 
technologyy emerged from the laboratory in one form yet engaged the public as something 
quitee different. The answer to this question usually draws on research into the activities of 
otherr individuals who exerted influence over the inventors and transformed the 
cinematographh into what it is today. These range from studies of neglected inventors, 
opportunistt visionaries and inspired entertainers who saw ways of making money, to 
accountss of more sophisticated entrepreneurs, committed to a measure of control over the 
industryy by monopolising patent rights and/or securing distribution networks. At best, this 
researchh has the tendency towards economic determinism and to producing stories which 
eitherr become ever more complex as the data expands or ever more distant from the cinema. 

InIn view of the state of early film history, and the difficulties of reconciling the objective state 
off  technology in a causal relationship with the range of opportunities at a given moment, the 
ideaa that technology leads culture is all the more seductive. However, Section 2 of the thesis 
raisedd some objections to hard technological determinism which, if they are acknowledged, 
leavee something of a vacuum as the idea of the single inventor as the inspired genius 
workingg independently of social determinants dissolves. While the majority of film scholars 
havee long since recognised the deficiency of technological determinism, littl e progress has 
beenn made in reconciling the state of technology at a given moment with a larger network 
off  determinants. In order to remedy this, Section 2 opened up a, more socially-symmetrical 
powerr relationship than the "Romance" histories offer, by revisiting some of the discussions 
aroundd the cognitive act itself. Carlson and Gorman regard invention as a series of personal 
actionss by the individual inventor which involve an initial mental model, a process of 
learninglearning and a representation (drawn from existing working technologies). On the basis of 
empiricall  evidence which shows that during the 19th century the process of invention was 
inextricablyy bound up with modes of representation, it was possible to extrapolate from 
Carlsonn and Gorman's model to the condition of a generalised participation in science and 
technology,, and shift the emphasis of the practice of invention from the inspired individual 
too a more collective process, involving communities of artisans. This directed our attention 
too the precise relationship that the broader constituency that participated in the invention of 
thee cinematograph had with technology. In particular, it revealed how the complex 
philosophicall  and practical claims of science were fused with technology and entertainment 
inn institutional forms of display that, by definition, had to engage the exhibitor and spectator 
inn a stable relationship of mutual intelligibility . 
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Thee concept of the technological imaginary provided the basis for specific data to be 
matchedd with the generality of objections to technological determinism. Proceeding from 
thee assertion that modern science was inextricably bound up with gathering a consensus for 
itss claims, Section 3 described how new scientific knowledge was diffused through 
institutionalisedd forms of display, whose appeal included the presentation of the 
philosophicall  aspects of experiments. The progressive social cascade of engagement in 
displayss intended to promote consensus and intellectual ownership encouraged widespread 
participationn in the project of acquiring new scientific data. In as much as science was made 
mostt available through technological representations of new insights, the spectacles and 
pleasuress of large-scale displays such as world's fairs and amusement parks were not simply 
distractionss for a bemused public, but places where new knowledge was socialised. 
Entrepreneurss and investors, however, had to be sensitive to the necessary balance of 
knowledgee and pleasure that each event offered; time and again ventures failed because they 
assumedd that the public were merely passive consumers to be placated. Where new forms of 
technologicall  display integrated new knowledge with new pleasures, as in the amusement 
parks,, there was massive participation in a socially-interactive exchange between individual 
andd collective interpretations. 

Althoughh many inventions and machines circulated between countries, for the greater part 
off  the 19th century the technological imaginary was locally specific, as each national 
communityy had quite different relationships with professional scientists. In the last quarter 
off  the century, however, the ownership of, and responsibility for, new knowledge became the 
prerogativee a professional elite; in Britain scientists whose professional structure had been 
delayedd by the need for public participation; in France through increased centralisation; in 
Americaa by the opening of a profession for an aspiring middle class. Whereas previously in 
thee 19th century, the intellectual achievements and the direction of scientific enquiry were 
stronglyy influenced by the historical background of a generalised participation in the project, 
byy the 1890s the scope for this activity was undergoing a significant transformation. A 
growingg international exchange of data and publication habits corresponded with the 
demarcationn of science and technology as professional fields. Although by the close of the 
centuryy the non-professionals were becoming uncoupled from the sources of authority, the 
interpretationn of data and the engagement with new ideas was not confined to a professional 
class,, but concerned a socially heterogeneous community who had well-developed attitudes 
towardss science and technology. As the format of world's fairs and especially popular 
scientificc journals show, by the close of the 19th century, a general convergence upon a 
hierarchicall  model had taken place despite popular sentiment as a consequence of the 
separationn of scientific practice the popular technological imaginary became of a more 
internationall  influence. 

Factoringg the technological imaginary into the history of the emergence of cinema resolves 
aa number of outstanding problems in film history. In the first place, it provides a framework 
forr answering questions about the different technological solutions which were patented at 
moree or less the same time, without imposing an artificial goal for the project. From the 
detaill  of the invention of the cinematograph set out in the first section, it is clear that 
inventorss had remarkably divergent functional and personal aims for the devices they 
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marketed.. As we saw, not only did many of them use moving pictures to represent different 
mentall  models, but they also functioned publicly in a prevailing cult of personality which 
placedd a burden of representation on their patents that had littl e to do with making pictures 
move. . 

Situatedd within a substantial tradition of display, the Kinetoscope and the Cinématographe 
representedd distinct aspects of scientific knowledge. The American machine drew on a 
knownn optical effect which gave the illusion of movement and combined precision 
machiningg with advanced electrical engineering. The Edison films were merely supporting 
material,, completing a representation of the current state of American technology. The 
Lumièress however, had a littl e device built which, given its European context of scientific 
display,, not unnaturally posed as many questions as it answered. Aginst a background of the 
philosophicall  and scientific debates about vision, photographic representation and the nature 
off  movement, the Cinématographe was used to make images of the world in which the very 
questionss it posed existed. The impression of historical isolation the first films initially give 
dissolvess once they become understood in terms of how they served the technological 
imaginary,, and the subsequent transmutation of film form can then be understood as though 
thee cinematograph were a completely different machine - reinvented in a public space to 
satisfyy the different imperatives made known to exhibitors through the "box-office". The 
appearancee of moving photographic images in a purpose-built machine was as a peep-hole 
devicee called the Kinetoscope. This invention stimulated a world-wide craze for the device, 
whichh waned more quickly in some countries than others. In America in particular, the 
apparentt satisfaction that it gave was only displaced when a European invention for 
projectionn began to circulate. Even then, Thomas Edison was unwilling to change his idea 
which,, given that he understood the Kinetoscope project in terms of representing the state 
off  American science and technology, now seems perfectly sensible. The dissatisfaction with 
thee Kinetograph in Europe was not merely a consequence of difficulties in obtaining films 
fromm the Edison Company, but also because, on the whole American attitudes to technology 
weree still somewhat at variance with those in Europe. The issue of a single viewer versus 
publicc exhibition becomes situated in a discussion of what each machine was intended to 
representt in a public arena, rather than in a story of competing individual visions for the 
cinema. . 

Thee people best placed to be in touch with public attitudes were those in the field, 
demonstratingg the devices. As we saw with the phonograph, exhibitors and salesmen 
observedd the public reaction and were able to modify the meaning of the technology through 
adjustmentss to the modes of display and engagement. The fact that the Lumières were better 
placedd to readjust their own understanding of what they had done than Edison, is directly 
attributablee to the different distribution systems that each had in place, and the intellectual 
positionn that they felt they had to preserve, relative to the mainstream of scientific and 
technologicall  activity. The intervention of the likes of Doublier, and Raff and Gammon, but 
mostt particularly Robert Paul (who devised machines in response to the demands of 
entrepreneurss and exhibited them himself), is evidence of similar processes of representing 
thee mental models formed outside the laboratories. This insight not only resolves the issue 
off  an over-determining individual, but also reconciles much of the data which recent 
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extensivee patents, chronologies have unearthed, in a way that is consistent with the 
methodologiess of "new film history" — that is, by reconciling the creative actions of 
individualss and groups with specific social, economic and intellectual contexts. 

Thee economic structure of early cinema exhibition, and the rapid appropriation of the 
inventionn by conjurers and showmen, outlined in the first section of this thesis, provided an 
amplee opportunity for audiences to reinterpret the apparatus to suit their own mental models. 
Too more fully understand how the audiences used moving-picture machines in a cognitive 
actt of representation, a closer study of the interrelationship of science, technology and 
entertainmentt showed that an important determinant of the 19th century technological 
imaginaryy was the steady redefinition of the Enlightenment ideal of science. Initially, a 
democraticc and all-inclusive project, it was abruptly ruptured to become three distinct modes 
off  enquiry as theoreticians increasingly regarded themselves as professionals distinct from 
thosee scientists who were involved in practical experiment, including the large constituency 
off  amateurs. Resistance to this trend became difficult and after bitter disputes between 
theoreticall  scientists and practical technicians over control of the discourse, separate 
institutionss were developed. Popular participation, however, was simply excluded by both 
partiess in the course of the struggle for professional supremacy. 

Thee discontinuity between science's earlier relationship with the public and its 
reconstructionn as something closer to entertainment in the late 19th century, invited plural 
interpretationss of many of its technological inventions, and these provided opportunities for 
profit.. In the heady environment of the amusement park, science was regarded as, on the one 
hand,, a project to gather knowledge, in which ordinary people had a varying stake — 
dependingg on which country they lived in — while on the other, new technologies, and 
especiallyy instruments used to support assertions about the world, were reminders of the 
redefinitionn of the audience as a passive witness to the march of science. Some instruments 
weree temporarily seen as both professional and public property before they were either 
withdrawnn into the laboratory, as with the X-ray which started life as a fairground attraction, 
orr rapidly abandoned to popular entertainment, like the phonograph and moving picture 
devices.. As the discussion of a number of entertainments and attractions based on 
technologyy as an educational spectacle in Britain and the United States reveals, there was a 
significantt contradiction in public attitudes. Each new invention was greeted with 
enthusiasmm while at the same time there was also deep-seated apprehension about machines 
whichh challenged social and economic norms. Moreover, as the review of popular scientific 
societiess and journals has revealed, while there was a genuine thirst for new knowledge and 
aa willingness to seriously participate in the project of scientific enquiry, the forms that this 
engagementt took were often of a critical nature and opened opportunities for impresarios to 
devisee entertainments which degraded the high ideals of the scientists. 

Ass Chapters 6, 7 and 8 reveal, however, a quite noticeable shift in attitudes to technology 
andd display took place across the period of the development of the Kinetoscope and 
Cinématographe.. One of the consequences of this was that technological displays were used 
lesss as opportunities for active intellectual participation than occasions for the passive 
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consumptionn of thrilling spectacles and bodily sensations. In particular, a flippant, even 
subversive,, attitude to high science replaced the sense of engagement that most people 
apparentlyy felt in the previous decades. Audiences responded to the exhibitions of the latest 
technology,, not within the historically-accustomed framework of serious enquiry, but 
rapidlyy began to insist that the cinematograph séance become a source of frivolous pleasures 
andd "nefarious" services such as prostitution and criminal conspiracy. Cinema technology 
wass reinterpreted to accommodate and represent technological imaginary that had become 
uncoupledd from Edison's personal ambitions as a technologist and the high scientific ideals 
off  the Lumières. Moving-picture machines occupied, for a brief period, an unaccustomed 
culturall  space as professional demarcation redefined science as a technology and 
entertainment,, and the machine's meaning was publicly negotiated through a collective 
processs of invention. Audiences were drawn as much by the prospect of moving images — 
whichh they were quite used to seeing in magic lantern shows and in the Mutoscope and 
Kinetoscopee — as the particular machine-ensemble that gave a different sort of moving 
picture.. Unlike the earlier devices, the Cinématographe projected onto a screen an illusion 
off  movement in all planes of recession, seeming to replicate the viewer's perception of the 
reall  world. The technical foundations for this device were understood by audiences, either 
duee to prior acquaintance through journals or, as is widely reported, by a preliminary 
explanationn given by the presenter — much as Muybridge did before showing his 
photographs.. The Cinématographe's fascination for the scientists and the lay public rested 
inn its own uncertain claims about its relation to the real. The film image, like the photograph, 
seemedd at moments to write itself by virtue of the co-existence of its different meanings as 
sciencee and technology. It produced both a visual analogue and an instrumented reality; on 
thee one hand it replicated vision, while on the other it stood in for it as a more reliable 
observerr than the human being. This placed the experience quite firmly in the antagonisms 
betweenn scientists and technologists, disenfranchising the non-professionals in the field. 
Audiences,, however, had an intimate relationship with exhibitors, who were often directly 
responsiblee for production. Even when they were subject to the economic regime of 
franchisess and agencies, the software of cinema was changed by pressure from concession-
ownerss anxious to make a profit. Their audience's reactions to the images and the mode of 
exhibitionn were either directly voiced or impacted on the owners indirectly through their 
takings.. Through this conduit, the cinematograph was inflected by the popular technological 
imaginaryy that was ambivalent to the claims and inventions that excluded their voice. 
Expressedd at its most polemical, audiences reinvented moving picture technology to 
conformm to their own mental models of a technological future. During the period around 
1895,, these mental models were expressions of both a fascination with science and a deep 
resentmentt of it. The ease with which the many moving-picture machines that emerged at 
thee time were relatively quickly collapsed into a single apparatus, is a measure of the 
universalityy of feeling, as the scientific journals show, and the interpretative power of the 
ultimatee users. 

Inn the preceding chapters, the model of historical change which has been outlined has much 
inn common with one of the least scientific of apparatuses — the Oiuja board. As the 
planchettee or glass moves between the letters, no single determining force can be identified. 
Itss movement is the product of a network of competing desires and pressures from the 
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participantss as well as the undeniable forces of gravity, humidity and the resistance between 
thee surface of the board and the planchette. Isolating one of the vectors will not only fail to 
explainn the ultimate sentence that is spelled out, but will inevitably lead to a misleading 
aetiology.. Moving picture technology originates in a dynamic convergence of pressures that 
aree represented finally in the cinematograph and its institutions. If any particularly powerful 
forcee can be identified in the network of determinants manifested in the invention of the 
Kinetoscopee and the Cinématographe (and all the associated technical paraphernalia without 
whichh projected moving images would not have been possible), it is the fact that, during the 
closingg years of the 19th century, the relationship between the professional discourses of 
science,, technology and entertainment, that for a century had been intimately entwined, 
becamee differentiated. Put at its most strongly, the insistence on the determining power of 
thee technological imaginary argues that the very instability of meanings and interpretations 
off  science, technology and entertainment, as well as individual inventions and artefacts, was 
aa necessary condition for the 19th century moving-picture devices to become a popular 
entertainmentt that we call the cinema. 

Theree has been, for some time, a widespread acceptance in contemporary film studies that 
inventionn is a complex process and that moving picture technology does not have precise 
origins.. In the light of this, it might appear that this thesis may be pushing at an open door, 
butt beyond that door is something of a vacuum of uncertainty that threatens to impede 
furtherr work. However, interpreting cinema technology and films in the context of the 
technologicall  imaginary — the intellectual space from which mental models of technology 
emergee as representations - offers some advantages. First, the complex interaction of the 
diversee personal and cultural imperatives which drove some of the principle figures can be 
acknowledgedd as productive determinants of the machines they invented. Second, in as 
muchh as the technological imaginary is both specific to individuals and shared by 
communities,, it restores some determining power to human agency in a process of 
transmutationn that the cinematograph underwent as its interpretation moved between 
exhibitorss and audience in a continuing process of representation. 

Finally,, as the first generation of new film historians taught us, the films produced before the 
turnn of the century were not merely primitive attempts to understand a new form of 
expression.. The long-established tradition of moving-picture shows that preceded the 
cinematographh allowed for moving film to be integrated with magic lantern seances, theatre 
andd vaudeville. However, the meaning of the films produced at the time is often opaque, as 
thee precise context has become obscured and the necessary interpretative skills have 
atrophied.. Moreover, much of the material that survives is of variable quality; as in the 
industryy today, some products were merely ill-considered opportunist exploitation. 
However,, the network model of how entertainment technologies interact with the mental 
modelss of the popular audience is a valuable interpretative tool for decoding those remaining 
fil mm texts preserved in the archives that were thoughtful and alert to the desires of the 
audience.. This thesis suggests that, to enrich our understanding of the meaning early films, 
thee task of the historian enquiring into cinema technology should not be confined to ever 
moree finely dividing the events up to, and after, the first public displays of moving images 
too paying audiences, but should include a more detailed dissection of the ways that 
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technologyy and culture were interacting at a given time, and especially of the processes of 
inventionn through which the machines and systems that do endure achieved a mutual 
intelligibility . . 
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