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CHAPTERR 2: 
Thee Main Inventors in the History of Cinema 

 Part 1. Thomas Edison 

Overview w 
Thee first part of this chapter wil l focus on a number of personal and economic factors that 
influencedd Thomas Edison's approach to moving picture technology and his conception of 
itt as a public entertainment. The purpose of this rehearsal of the story of Thomas Edison and 
thee Kinetoscope is not to make an intervention in the ongoing debate about his priority as 
thee inventor of cinema, but to review the development of the hardware and software of the 
Kinetoscopee in such a way as to make explicit a number of cultural forces that converged on 
Edisonn and his organisation — or were conducted through them — and produced the kind 
off  machine ensemble which involved a single viewer peering into a slot. As it becomes 
apparentt that Edison did not have a conception of cinema as we know it, it wil l also become 
clearr that the complex personal imperatives which first drove him in the direction of the 
peep-holee Kinetoscope were not dissolved after the diffusion of alternative devices which 
usedused projection. On the contrary, they continued to exert pressure on the various versions of 
movingg image machines in ways that affected it as a mass entertainment. 

Duringg his lifetime, and for many decades after his death, Thomas Edison was regarded as 
ann outstanding American hero and attracted a huge number of newspaper articles, academic 
studiess and biographies that were both partisan and critical. Initially, he appeared to be a 
relativelyy uncomplicated character who devoted his life to science and technology, and was 
responsiblee for a number of significant inventions, not least the cinema. Since the middle of 
thiss century, however, deeper research has shown that his life and work was apparently more 
complexx than first thought. Not only have scholars looked more closely at the archives, and 
especiallyy at Edison's own papers, but the methodologies and assumptions of early 
historianss have also been challenged and the way the process of invention works at both the 
individuall  and cultural level no longer seems so obvious. As a consequence, this figure, 
whosee achievements have been confidently documented in the past, has recently been 
subjectedd to close scrutiny and much that was certain has been cast into doubt. Many aspects 
off  his work and character, his business dealings and his personal relationships are now 
problematised.. What has become apparent is that Edison may have been a visionary genius 
butt the direction of his work was influenced by his relationships both with individuals and 
thee public at large. He has achieved mythic status not only for his inventiveness but also 
becausee he was a perfect conduit for the thoughts and ideas that many people had about 
technologyy and the future during the 19th century. Moreover, the continuing historical 
debatess about him are symptomatic of the uncertainty that film historians still have over 
somee issues of technological invention. 

Inn order to locate the technological origins of the cinema, Edison has been subjected to both 
uncriticall  adulation and microscopic scrutiny. Terry Ramsaye's partisan account of his part 
inn the invention of motion pictures in A Million and One Nights, for example, has been 
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counteredd by a detailed dismissal of many of his influential claims. The Edison Motion 
PicturePicture Myth, produced by Gordon Hendricks in the mid 1950s and first published in 1961, 
quietlyy authorised new studies of Edison and further research into other contributors to the 
inventionn of cinema technology. Gordon Hendricks and other historians have successfully 
challengedd Ramsaye's chauvinistic support for Edison — which was endlessly rehearsed by 
laterr film historians — using hard evidence from the extensive Edison archive.26 In the 
coursee of this revision, a reappraisal of Edison has revealed a more complex man and thrown 
somee light on the way that the inventions and the public interacted. 

Gordonn Hendricks' study of Edison focuses on an individual but also provides insight into 
thee general level of activity in technology.27 His first study was a systematic demolition of 
Edisonn as a mythic figure in American history. Using evidence from newspapers, court 
documents,, letters of patent and earlier biographies, he showed that Edison's gift for 
inventionn extended to his recollectionn of business matters. For Hendricks the important point 
concerningg cinema was that Edison did not want to develop a moving picture apparatus that 
couldd throw an image onto a screen, nor was he prepared to allow Dickson to persevere with 
thee project when success looked possible. Hendricks' harsh criticism of Edison as an 
ambitious,, self-serving individual was intended to argue for Dickson's status as the inventor 
off  cinema, and demonstrate that technological innovation is as much a consequence of what 
itt is possible to develop as it is of what powerful individuals permit to be developed. 

Thee wider resonance of Hendricks' work is evident in subsequent studies by R L Conot and 
Wynn Wachorst, which unpack the myth further.28 Conot's study of Edison, published in 
1979,, can be seen as a response to his demise from the American pantheon. It attempts to 
"roundd out" the man with evidence from the same sources as Hendricks, the West Orange 
Laboratory,, but using material that "...had never been examined by anyone but members of 
thee curatorial staff', and new evidence from family records. This shows Edison to have been 
aa complex mixture of contradictions in his personal and professional dealings.29 Conot 
suggestss an explanation for Edison's behaviour in the confused sexuality of the period in 
general,, and in Edison in particular. Edison's dealings with the Bell Telephone Company, for 
example,, were devious and frankly corrupt. He enticed Zalmon and Gilliland away from 
themm to gain the rights to his improved carbon transmitter. At the same time, Edison was also 
realisingg his erotic ambitions with Mina Miller in frivolous and trivial games. In a similar 
contradictoryy combination, Conot links the ambivalent erotica of Muybridge's studies of 
nakedd men and women with Edison's interest in making these pictures move in the 
Kinetoscope: : 

Off  the 733 plates he [Muybridge] offered, 219 were of animals and birds: 211 of 
men,, of whom 205 were mostly or entirely unclothed; and 303 of women, of 
whomm 243 were totally or transparently nude. They included a naked baseball 
playerr and a naked cricketer taking batting practice; ... Edison stashed his 
collectionn in the laboratory library and during the next few months evolved the 
conceptt of reducing Muybridge's pictures to pin head size [to run them in 
synchronisationn with the phonograph].30 

Onee resonance of Conot's revisionist approach to the Edison biography is the invitation to 
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reconsiderr the idea of the inventor as genius. In this instance he is able to uncover deeper 
motivationss which places the invention of cinema outside a strictly determinist technological 
evolutionn and indirectly offers a psychoanalytic explanation for the sequence and timing of 
thee events leading up to the marketing of the Armat projector under Edison's name and his 
failuree to take advantage of the technical lead that he had in the commercial development of 
cinema. . 

Conot'ss conceptual approach is reflected in Wyn Wachorst's study of Edison which accounts 
forr his achievements, not as a personal biographical record, but as a study in the "evolution 
off  a cultural hero, [which analyses] the factors in Edison's lif e and character which 
transformss man into myth".31 Using a quantitative analysis of the material published about 
Edison,, he categorises books and articles according to content, tropes and highlighted 
characterr traits. Wachorst's survey of this material — biographies, newspaper accounts and 
somee original sources — describes the achievements and reputation of the inventor relative 
too the intimate relationship between himself and the American public, both during his 
lifetimee and after his death. Wachorst has marshalled evidence to argue that Edison gained 
supportt for his projects from the American public because his persona resonated with the 
psychicc anxieties of a new country in transition from a pioneering phase to a fully-fledged 
influentiall  player in international capitalism. In particular, his methods and media profile 
meshedd with the dominance of an over-valuation of individualism and a rejection of 
interconnectedness.. Edison's research methods meant that he spent huge amounts of time 
eliminatingg possibilities rather than theorising probabilities. His reckless expenditure of 
energyy on negative results was interpreted as pioneering courage and viewed as an 
expressionn of the American denial of limits. Moreover, the exaggerated stories of his 
personall  success, particularly in relation to those technologies which transformed domestic 
lif ee — the phonograph, the electric light bulb, Kinematoscope etc. — provided a framework 
wheree the contradictions of advanced industrial capitalism, in which the concept of the 
individuall  inevitably led to high levels of exploitation, could be resolved at the mythic level. 
Wachorstt also concludes that the psychic condition of the increasingly-urbanised, white 
Americann settlers at the turn of the 19th century required the Edison myth to resolve a 
numberr of new contradictions that were beginning to appear between the pioneering 
individuall  enterprise that founded the nation and the interconnection the American method 
off  production was increasingly demanding of its working population. 

Inn the process of acquiring the title of originator of cinema, Thomas Edison appears to have 
knowinglyy accumulated undue credit for work done at West Orange. For some historians 
concernedd with a chronology of cinema this constitutes a worrying problem as to whether 
Edisonn was the inventor of cinema, in the sense that it was he who had the specific idea 
ratherr than the vision to co-ordinate collective expertise. In the various attempts to set this 
recordd straight a rather skewed perception of the complex processes of invention and 
innovationn has been reinforced in which the role of the individual has been over-emphasised. 
Thesee "post-Hendricks" histories and biographies of Edison share with new approaches to 
thee history of technology a broader vision that searches for the determinantss of an invention 
beyondd the immediate engineering fact. For example, if, as Conot appears to suggest, 
Edison'ss sexual ambivalence promoted certain working patterns which included a 
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preferencee for research teams and male-bonding entertainments, then it opens up 
explanationss for the invention of moving picture technology that recognises the determining 
psychicc conditions of the inventors. However, this still idealises the processes of invention 
byy privileging the individual because it runs the risk of intellectual inflation. By examining 
thee case of Thomas Edison more closely, however, the "embarrassment of riches" can be 
usedd paradigmatically to articulate the historiographic problem that faces early cinema 
studiess as it makes clear that the invention and exploitation of cinema was brought about, 
nott by the interventions of autonomous individuals, but through the complex interaction of 
aa number of human, technological and institutional factors. 

Thee case of Thomas Edison 
InIn the 1960s Gordon Hendricks undertook one of the earliest and most thorough critical 
reviewss of the historical evidence to challenge the Edison myth. He felt he was able to show 
thatt a Scotsman, W K L Dickson, and a Frenchman, Eugene Lauste, both of whom had 
workedd for Edison at West Orange, undertook the bulk of the research work on moving 
imagee machines. Dickson, in particular, worked on the project first with Charles A Brown 
andd later with William Heisse. A number of writers, including Dickson himself, have 
suggestedd that it was Dickson who conceived the idea of the projection of moving images 
andd made a demonstration to impress Edison. It seems from these that initially Edison was 
nott inclined to finance or sanction the continuation of the project beyond the peep-hole 
Kinetoscopee stage. As a consequence, both Dickson and Lauste took their ideas to the 
Lathamss who were Kinetoscope exhibitors and were involved in solving specific technical 
difficultiess with the projection machines they were prototyping. Dickson eventually left 
Edison,, as Lauste had done earlier, to work with a consortium of like-minded inventors 
comprisingg Harry Marvin, Herman Casler and Elias B. Koopman (who later formed the 
Americann Mutoscope Company). They collaborated on a projection machine, later called 
thee "Eidoloscope", which, Charles Musser claims, provided the "first public demonstration 
off  motion pictures in the United States".12 

AA great deal of research has been done since 1960 for and against the case of Thomas 
Edison'ss priority. However, despite these other histories of significant personnel and despite 
muchh of the subsequent work by Gordon Hendricks to show Dickson's priority in the 
inventionn of cinema, Edison remains a significant figure in the widely understood history of 
cinemaa — particularly in the United States — on a number of counts. Primarily, his 
contributionn is generally acknowledged through the history of the development of cinema 
hardwaree and his individual control of various patents for moving image technology." In 
addition,, Edison is widely regarded as having the vision of cinema even if, as some 
suggested,, it was realised by someone else. This is supported by an impressive list of dates. 
Forr example, his first caveat in respect of moving pictures was filed on 8 October 1888. This 
caveatt was a legal precaution that advised other inventors of an intention to patent and 
confirmedd a certain protection. Since this protection lasted no more than a year, new ones 
weree filed on 3 February and 5 August 1889. The preliminary patents filed early in August 
18911 were for a camera and a viewing apparatus. In May 1891 an Edison Kinetoscope was 
demonstratedd to delegates of the National Federation of Women's Clubs and, by March 
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1894,, a number of completed Kinetoscope machines were available for exhibition. Although 
itt now seems that much of the research work and realisation of the project was achieved by 
WW K L Dickson, the idea of Edison as the inventor of cinema has strong support. 

Despitee Dickson's claims, it is perhaps reasonable to credit Edison since it was at West 
Orangee that the development work was done. The significance of the laboratory structure 
theree for the successful development and patenting of the apparatus is argued to be Edison's 
cruciall  share in the project. Without this infrastructure none of the others would have 
achievedd anything. Moreover, Edison remained as the leading figure-head in the story of the 
realisationn of a cinematic apparatus during a crucial period when some satisfactory 
explanationn for its appearance had to be established in order to maximise its market 
penetrationn and secure new investment in the software — the films. The association of the 
"largerr than life" personality of Thomas Edison endorsed the idea of the Kinetoscope as a 
machinee that satisfactorily expressed an imaginary idea of America. With Edison behind it, 
thee Kinetoscope appeared to emerge from a combination of individual genius and an 
Americann culture of technological research and entrepreneurial skill. As such, it reconciled 
thee individual and the group in a technology which gave frivolous pleasure. 

Thee Kinetoscope 
Thee Kinetoscope that was eventually used for public exhibition was a cabinet, about four 
feett high, in which a length of film, usually around 50 feet long, was viewed through a peep-
holee as it passed across an intermittent light source. Film transport and illumination used 
electricityy from accumulators that formed part of the apparatus. Each cabinet was dedicated 
too a single film that could only be changed by the commercial operator. Banks of machines 
weree installed in walk-in shops, known as parlours, which were well li t and tastefully 
decorated.. Individual patrons could choose which machines they activated and, later, some 
Kinetoscopess were enlarged to take longer films (notably a one minute boxing round) and 
somee were also adapted to play sound through listening tubes. This, of course, is an 
arrangementt quite unlike cinema which not only projected images in a darkened, often 
seedy,, space but also provided the collective experience of a sequence of films over which 
thee patrons had limited choice. 

Thee Kinetoscope may appear to be a misjudged and primitive attempt to deliver the movies 
too the public but it solved, in a particularly American way, some enduring technical 
problemss for making images move. It was understood that the image needed to be arrested 
iff  the illusion of movement was to be convincing and this put strain on the film base 
material.. While elsewhere mechanical solutions were being explored to momentarily stop 
thee transport of the film, in the Kinetoscope the film was looped and ran continuously so that 
thee danger of tearing the sprockets as the film was momentarily arrested was circumvented. 
Edisonn used electricity to interrupt the visibility of the image, much as Anschütz had done 
withh an intermittent spark in a Geissler tube in the Electrical Tachyscope. This arrangement 
off  back-lighting and electrical switching in an individual peep-hole machine overcame a 
technicall  deficiency, while the emphasis on electrical solutions shaped the mode of 
exploitationn by encouraging a greater use of light and sound in the experience. The resources 



40 0 

forr solving technical problems at Edison's disposal included not only the expertise inside the 
specialistt laboratories at West Orange, but also his worldly experience of commercial 
exploitation.. Moreover, his careful attention to his public image insisted on a two-way 
process,, often mediated through the demands of press circulation, through which he chose 
onn occasions to give the public what they seemed to want. The Kinetoscope may now appear 
too be a rather inelegant solution to specific technical problems but it was a singularly 
inventivee response to the commercial realities of the world that Edison knew and thought he 
sharedd with his American audience.14 As a consequence, he discouraged a number of 
attemptss by Dickson to develop a projection device that would make moving images a 
collectivee pleasure. 

Edison:: an American myth 
Onee explanation for Edison's misjudgement is that by 1890 he had succumbed to his own 
mythicall  status as a representative of modern America. During the late 19th and early 20th 
centuryy his reputation in the United States was as great as, if not greater than, his 
achievements.. This was due in part to the visibility of his inventions, his adept management 
off  news media and a popular appetite at the time for heroes. The mythologising of Thomas 
Edisonn in his lifetime has coloured not only early histories of cinema such as Ramsaye's, 
butt also those later revisions that tended to focus too much on dismantling his reputation. 
However,, this legacy of almost fetishistic treatment of overemphasis and denial which has 
madee Edison a problematic figure in the history of cinema also allows for a closer analysis 
off  the imaginary relationship that ordinary people had with technology. 

Muchh of Thomas Edison's full and dramatic life was acted out in public. He provided a good 
andd constant source of copy for a flourishing newspaper industry that saw him as a figure 
withh whom the American public could identify. Over time he became a folk hero and, as a 
consequencee of this media pressure, he was prone to make extravagant claims to support his 
reputationn — claims that often obliged him to embark on over-ambitious research projects 
thatt were, in retrospect, unwise. It was a trait that frequently caused him financial difficulty 
and,, on a number of occasions, he was forced to sell patent rights and raise money from 
backerss to correct these errors. From the rum of the century much of his creative energies 
weree dissipated in litigation to protect and restore rights which he had either lost or failed to 
secure,, especially in respect of moving image technology. These struggles for patent rights 
alsoo forced him into the business of film production in order to maintain a certain share of 
thee monopoly that his commercial misjudgement had jeopardised. Ultimately, this 
precipitatedd the formation of the Motion Picture Patents' Company, a move that arguably 
shapedd the economic nature of future film production well into the 20th century. Moreover, 
inn as much as the "Edison Motion Picture Company introduced commercial, modern motion 
picturess to the world", and, in as much as his lif e — itself the subject of countless films — 
reflectedd an American ideal, his place in the beginning of cinema history is significant for 
reasonss which reach beyond the issues of priority and his status as the putative father of 
cinema.. 35 Nonetheless, it was largely through his own efforts and a certain amount of good 
fortunee that he became an extremely famous and, at times, very wealthy individual. 
However,, like his father, Edison was not a very good businessman. He lost large sums of 
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money,, particularly in his research into heavy ore-crushing equipment, to some extent as a 
consequencee of his high public profile and his own commitment to his mythic status as a 
spokesmann for muscular individualism and a generalised idea of genius which meant that he 
failedd to fully realise the impact of public participation on the final form of his inventions. 

Thee mythologising of Edison not only reflects the generalised cult of individualism that 
underliess the pioneering ideal, but it is also symptomatic of the particular social and political 
conditionss of the United States towards the second half of the 19th century and its need for 
aa coherent national identity. Edison's lif e story, at least as it was generally understood, 
epitomisedepitomised the triumph of individual struggle as the basis of collective national prosperity. 
Hiss was a story of muscular individualism, widely understood and expressed in popular 
literature,, not least in a highly regarded series of over 100 books by Horatio Alger Jnr. These 
weree moral tales of individual struggle to reach idealised goals of self-fulfilment in the face 
off  huge obstacles. They were formulaic stories of a poor boy who performed a heroic act 
andd gained the patronage of a wealthy benefactor. Selective details of Edison's own life story 
weree mapped onto Alger's fictional character and a distorted account of his childhood and 
developmentt was frequently recounted in the popular press in much the same terms. These 
accountss of Edison exaggerated the family poverty in his childhood — which was not 
especiallyy arduous — and chronicled his success by emphasising dogged application, 
personall  effort and intellectual resourcefulness. To a degree, it was a fiction that Edison 
himselff  felt obliged to support for both personal and commercial reasons, even if it was not 
necessarilyy sound. Nonetheless he was unarguably a significant figure 19th century 
Americann culture who personally contributed to the expansionist ambitions of the nation. He 
wass held responsible for 1,093 patents, many of which were for devices that the majority of 
thee population would use or see on a daily basis. Progressively he organised and 
systematisedd his research process, first in Newark, then between 1876-1887 at Menlo Park, 
andd eventually he built the Edison laboratories at West Orange, New Jersey. It is here that 
thee peep-hole Kinetoscope was developed between 1893 and 1895. Despite the claims of 
authorss such as Ramsaye, it is arguable that the Kinetoscope was not so much an invention 
off  an individual genius as the outcome of the interaction between a quite specific research 
processs and the paradigmatic status that Thomas Edison had cultivated and, to some extent, 
hadd become subject to. These two forces, it might be said, were embodied in the design and 
humann structure of the West Orange complex. 

Thee laboratories at West Orange were custom-built in 1887 — the outcome of Edison's 
earlierr successes in New Jersey and Menlo Park. There he progressively organised his 
researchh and development operation so that the manufacturing side of his business could 
leadd the American market in the provision of technology-based products. This tactic 
producedd a distinctive style of inventing which directly reflected a particular American self-
imagee as individual pioneers with a collective responsibility. The complex comprised 
scientificc laboratories and well-equipped engineering workshops, run by staff with specialist 
skillss and knowledge. The architectural design and personal conduct of the West Orange 
complexx also ensured that the employees functioned as social groups collaborating on a 
singlee idea. Initially, the main projects at this laboratory were improving the phonograph and 
thee electric light bulb, and the development of machines for ore separation. Other 
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achievementss at West Orange included fluoroscopic X-ray apparatus, storage batteries and, 
towardss the end of Edison's life, work on rubber technology. At West Orange problems were 
solvedd through the creative aggregation of the individual efforts of engineers and scientists 
underr the direct management of Edison. In this way of conducting research, invention 
becamee a formally systematised, autonomous process that, due to its respect for the status 
off  the individual, appeared to be founded on the American way of manufacture. 

Apartt from responding to the perceived mood of the United States in the ante-bellum period, 
thee chief advantage of this kind of social approach to research was that it was highly 
productive.. Problem solving was accelerated but, more significantly, new ideas that emerged 
fromm collaborations could be developed very much more quickly than in smaller, more 
isolatedd environments where they were often simply deferred and forgotten. The advantage 
thiss gave was apparent in much of Edison's career. The phonograph first developed in 1878 
att Menlo Park, for example, was an offshoot of his work with telegraphy and the telephone. 
AA decade later at West Orange, research work into improving the phonograph stimulated 
thoughtss about a moving image machine and provided an immediate, if finally unsuccessful, 
technicall  solution in the Kinetoscope. This pattern of improvement — of one idea leading 
too the emergence of another — seemed to typify the collective economic and cultural 
ambitionss of the period which were gathered up together in the idea of progress. 

Onee consequence of this method of invention was that, although teams were designated to 
workk on specific problems, the technological artefacts which emerged from the Edison 
Laboratoriess were seen as the product of a collective wisdom, co-ordinated and interpreted 
throughh Edison's vision of the future. The activities at Menlo Park and West Orange, their 
mannerr of organisation, and their outcomes, reinforced the dominant conception of the 
individuall  in the United States at the close of the 19th century, but Edison's leadership also 
stoodd for a particular interpretation of technology and what it was supposed to achieve. 
Thomass Edison's own understanding of his mythical status may have determined the course 
off  his projects. Wachorst sees Edison's somewhat misguided investment in the ore crushing 
projectt — which cost about one and three quarter million dollars and, ultimately, was a 
failuree — as an expression of Edison's own belief in himself as the powerful individual. 
However,, he argues that the incandescent bulb, the phonograph and the Kinetoscope, on the 
otherr hand, can be seen as direct responses to certain public expectations placed upon 
Edisonn to be a "high profile" figure representing American achievement. Wachorst points 
outt that Edison was driven by the compulsion to satisfy his own mythological status with 
inventionss which were perhaps side issues to the main business of his life; making erotic 
imagess move may have fascinated Edison but was not central to his own image of himself 
ass a powerful man. It was, however, this kind of invention which, in the form of the 
phonograph,, endeared him to the public.36 Edison's tactic as a public figure was to find ways 
too unite two apparently mutually exclusive ideas, collectivity and individualism, and the 
peep-holee Kinetoscope seemed a perfect reconciliation of those ideas.37 

Thee Kinetoscope was uncharacteristic of his chief research interests. His first commercially 
successfull  patent was for a duplex telegraph system. This enabled the simultaneous 
transmissionn of messages and made communication much more elegant but, perhaps more 
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significantly,, it reduced both the length of time required for telegraphic communication and 
alsoo effected considerable savings of cable costs since only a single wire was required for 
everyy pair. For the remainder of his life Thomas Edison focused his main energies on 
analysingg systems problems and inventing for the corporate sector. From time to time, 
however,, some projects captured the public imagination and these were given a high 
publicityy profile that increased his visibility as an inventor associated with various 
manufacturedd products. Maintaining this approval, and support for his projects, was not 
simplyy personally gratifying but also necessary since Edison was always in competition with 
otherr corporate inventors, not least Thomas Bell and George Westinghouse. These struggles 
weree were brought into the public domain by touring "road shows" which involved, for 
example,, telephone concerts, reported to have attracted as many as 800 people at a time. 
Publicc approval in the battles between competing large-scale technological systems was 
vitall  if sufficient subscription was to be gathered to cover the high capital costs of the utility 
networks.. The struggle for public minds was especially important in commercial 
exploitationn of advances in the generation and distribution of electricity. Not only did Edison 
havee to show that electricity was superior to gas, but he also had to demonstrate the 
superiorityy of direct current supply over Westinghouse's alternating current system. Both 
corporationss engaged the public by focusing on press campaigns, staging elaborate 
exhibitionss and mounting a series of lectures and demonstration which toured the country 
extollingg the virtues of one system over the other. During the late 1880s and 1890s Edison 
arrangedd public demonstrations of alternating current in which small animals were 
electrocutedd to illustrate the dangers of the opposition's product.38 The "road shows" did 
moree than advertise a new system, it kept Edison's name in the public mind, so much so that 
itit  was a market asset and was used as an endorsement for products he did not necessarily 
invent.. For example, the "phantoscope" projector, developed by Thomas Armat and Francis 
Jenkins,, became a successful product in 1896 under the imprimatur of the "Edison 
Vitascope",, despite the fact that neither of the inventors were directly connected with the 
laboratoriess at West Orange. His aggressive association with invention, however, reinforced 
folkk histories of technology that insist on individuals and authors and it seemed wholly 
appropriatee that Thomas Edison was a paradigmatic inventor in the popular mind. 

Thee influence of the phonograph on the Kinetoscope 
Thee spectacular demonstrations of technology and aggressive individualism raised Edison's 
publicc reputation enormously. It appears from Wachorst's study that it was the domestic, 
consumer-orientedd inventions that the American public enjoyed most and, of these, it was 
thee phonograph that brought him closest to his audience. In 1877 he patented the tin foil 
phonographh and a decade later when he modified the machine as an improved version to 
meett both the continuing technical deficiencies of the first version, once again his popularity 
increased.. Given the enthusiasm with which the first phonograph was greeted, it seemed an 
obviouss strategy in 1887 to enhance his reputation by using it as the basis for a public 
announcementt for the future. In a now famous letter — the precise date of which has been 
disputedd — he predicted "an instrument which could do for the eye what the phonograph 
doess for the ear and that, by a combination of the two, all motion and sound could be 
reproducedd and recorded simultaneously."39 Not surprisingly, when work was begun on 
turningg this aspiration into a reality, the model of the improved phonograph was the first 
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avenuee to be explored technically. There were also a number of features about the 
developmentt and marketing of the phonograph that had some influence on how he 
understoodd the Kinetoscope as a consumer product. 

Thee tin foil phonograph of 1877 was a small, portable device designed to reproduce sound 
byy inscribing grooves on a foil drum in such a way that when the process was reversed the 
soundd would be replayed with unprecedented fidelity. The principles which Edison used on 
thiss machine were not novel since a device patented by Leo Scott called the 
Phonaughtoscopee was known to exist as early as 1856 which inscribed sound waves 
producedd by a vibrating diaphragm onto a smoked drum. Whereas a number of other people 
weree working on similar projects to capture sound, Edison's contribution to the 
technologicall  project was to synthesise many of the ideas that were already in the public 
domain.. He was subsequently able to file a patent for a way of both recording and replaying 
thesee wave-forms as audible sound. The tin foil phonograph that was eventually marketed 
wass a crude device only capable of reproducing the recorded noise two or three times before 
thee grooves wore and the sound became indistinct. For Thomas Edison this was not 
especiallyy a disadvantage since his initial conception of the machine was as a data storage 
devicee and a training tool that could also record business dictation for later inscription. As 
somethingg of a secondary usage, it was also thought that the phonograph might become a 
householdd object that could, for example, supplement the photograph by recording the 
voicess of the family for posterity. A relatively small number of the machines were built for 
thee purpose of promotion and these were then demonstrated by appointed agents to 
individualss and in touring shows. The Edison Phonograph was received with tremendous 
publicc enthusiasm in the United States, even though most people could only experience it 
throughh newspaper reports of a limited number of public demonstrations. Its appeal, 
however,, was as a short-lived novelty; sales were relatively modest as it was quickly realised 
thatt its limitations of a short recording time and restricted playback outweighed its value and 
byy 1879, as public interest declined, Edison ceased to be occupied by the development of 
thee machine. 

Dr.. Alexander Graham Bell, Chichester Bell and Charles Sumner Tainter, however, 
continuedd research into improving the quality of the playback sound by using wax discs and 
drums.. Patents for these improvements were offered to the Edison Speaking Phonograph Co. 
butt they were considered to be an infringement and were refused. The enthusiasm of Bell et 
al,, however, prompted Edison to return to the project and, in 1888, he demonstrated his new 
improvedd phonograph once again in exhibitions and road shows. Like the first version, it 
failedd to attract investment funds and the phonograph was sold outright to a businessman, 
Jessee Lippincott, although it still carried the marketable asset of the Edison name. 
Lippincott,, too, failed to attract investors as the machine was still too complicated to operate 
andd produced a rather poor speaking voice. Moreover, the target market was poorly judged 
sincee those people who were most likely to use it, for example stenographers, had most to 
losee from automation and tended to be highly critical of the machine and hostile to its 
salesmen. . 

Thee business experience of the improved phonograph appeared to be nothing more than a 
reprisee of the earlier experience with the foil machine. However, at the various 
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demonstrationss and exhibitions intended to gamer interest from business clients, it was 
noticedd that the audience was most excited by the musical playbacks which were originally 
cutt as demonstrations of the machine's capability. In 1890 Louis Glass, a San Francisco 
memberr of the Phonograph Company, explained how he made considerable money from 
phonographss turned out as slot machines and fitted with four tubes. He secured a patent on 
thiss arrangement, installed them in saloons and other public spaces and claimed that, as a 
result,, quite substantial sums of money had been taken. 

Louiss Glass read the public mood and in his hands the machine that Edison had only 
understood,, in his habitual way, as a business machine, was successfully reinterpreted as an 
entertainment.. Although Edison resisted this on the grounds that it undermined the 
seriousnesss of the machine, he had already sold the rights, and throughout the United States 
smalll  companies installed phonographs in railway terminals, shops and at beach resorts. In 
aa short time permanent phonograph parlours were established in store-fronts in business 
districtss or wherever there was a "walk by" trade. This created a demand for software and, 
althoughh a number of recordings were offered for sale by Edison, local businesses sprang up 
whereverwherever there were machines installed recording band music and songs, as well as 
servicingg a sub-culture of pornographic and obscene material. As a coin-in-the-slot parlour 
machine,, the phonograph became an established entertainment associated with a particular 
sett of services. In addition to offering a technological entertainment, phonograph parlours 
weree well decorated, often with polished floors, expensive rugs and bourgeois decorations 
suchh as potted plants. They were pleasantly li t by electricity and well ventilated, and the 
machiness themselves were no longer the small portable devices that had first attracted 
audiencess but were sturdy well-crafted oak cabinets. The recordings on offer also extended 
thee range of the entertainment and, as well as music and songs, clients could choose from 
comicc monologues, political speeches and sound effects of, for example, fire fighters 
attendingg a blaze. 

Edison'ss name was used to add respectability to phonograph parlours, which were 
immediatelyy popular and set a standard for future entertainment uses. The front windows of 
phonographh parlours generally were unobstructed, dispelling any sense of the sordid and 
clandestine.. Consequently, women, who had been tempted into the street by the equally 
brightlyy li t and well-appointed department stores, were apparently quite happy both to enter 
thesee parlours alone and to be seen in them. They also included other kinds of slot machine 
entertainmentss as attractions, as well as a number of quack remedies using electricity and 
fluorescentt X-rays.40 Outside metropolitan centres, in less densely populated areas, a 
"Lyceumm circuit" of phonograph concerts developed in which recordings would be 
presentedd to large audiences using "concert" phonographs in a configuration that was 
repeatedd in the later exploitation of moving image projection. The exploitation of the 
phonographh as an amusement not only rescued a failing invention, but also suggested new 
modalitiess of entertainment that mixed popular arts with the enthusiasm for technological 
attractionn in a way that typified the period. However, although Edison's name was 
inextricablyy attached to the phonograph in these venues, in the United States he did not reap 
thee full financial gain from these newly developed appetites. In Europe, the phonograph was 
offeredd in three versions in order to secure its gravitas; the commercial model for dictating 
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purposes,, the exhibition model for lectures and demonstrations, and the domestic model for 
homee use. Edison seemed determined that on this occasion he would maintain interpretive 
control.. To achieve this he placed strict limits on the diffusion and use of the apparatus. In 
ann effort to control competition, all three types of phonograph were only made available for 
hire.. In addition, the recording device was removed from the exhibition version and the 
lesseee of the domestic machine was subject to the terms of an agreement that prohibited the 
makingg of recordings and limited any playback to the family circle. Finally, he also 
attemptedd to impose software controls and restrict competition by technical changes to the 
Americann version, including a modification of the lead screw to ensure that only pre-
recordedd cylinders from the Edison Company could be used. Consequently, in both the 
Unitedd States and Britain, for different reasons, the phonograph became understood mainly 
ass a play-back device rather than as Edison's original vision of it as a recording machine. 
Edison'ss attempt to impose his interpretation of the device on the market quickly failed. The 
restrictionss finally proved counter-productive since, by 1893, when the Edison Bell 
Companyy made supplies of the machine available to exhibitors and the general public, other 
systemss had begun to achieve visibility. In France, Edison formed the Compagnie 
Americainee du Phonographe Edison (Paris) in 1887 but, again, it was not until the Pathé 
Fréress became involved in 1899 that anything substantial happened in respect of sales, by 
whichh time competing disc devices were also on the market and the phonograph had 
become,, primarily, a technology quite unlike the one that Edison had imagined or invented. 
Althoughh the phonograph is frequently cited as a forerunner to the Kinetoscope — usually 
onn the grounds of its technical similarity and its economic exploitation in the United States 
ass a parlour attraction — this was far from Edison's initial conception and, as his subsequent 
actionss in Britain and France suggest, even when the coin-operated phonograph appeared to 
bee the public's preferred way of interacting with the technology, he still failed to understand 
itit  in the same way that most people who used it did. 

Inn Britain and France, the exploitation of the phonograph took a different turn. Since Edison 
feltt that he had lost not only profits but also some of his reputation in the United States by 
sellingg the rights to Lippincott, he was very careful about its release. Consequently, its 
arrivall  in Britain was delayed until December 1893. Foreshadowing what was to happen 
withh moving image patents, the phonograph became the subject of extended litigation long 
beforee it had any significant presence in the country. Earlier, in December 1877, Edison 
patentedd the tin foil phonograph in Britain some time after it had been launched in the 
Unitedd States. It was briefly demonstrated during 1878 before the rights were transferred to 
thee London Stereoscopic Company. Edison made premature claims for an improved 
phonographh as a reaction to what he felt to be infringements by Alexander Graham Bell and 
hiss associates. The first model of the improved phonograph arrived in Britain in June 1888 
andd was demonstrated to small groups in June and August of that year before being shown 
too the British Association for the Advancement of Science in September 1889, alongside a 
numberr of versions by other inventors. During 1889 there was the familiar promotional 
patternn of lecture tours and demonstrations to advertise the machine but sales of both 
phonographss and records were withheld for legal reasons. In a complex series of court 
actions,, the London Stereoscopic Company claimed that it had rights to the new machines 
byy virtue of its earlier position with respect to the tin foil phonograph of 1878. By the end 
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off  1891, although this matter had been settled in Edison's favour, no machines or recordings 
weree on sale. Similarly, despite the phonograph being the most popular exhibit at the Paris 
Exposition,, by January 1893, with the exception of a few smuggled machines, Edison's 
litigationn and monopoly ensured that it was not available in the rest of Europe for the public. 
Itt was not until April 1893 that the legal conditions for economic exploitation were settled 
andd 500 machines became available. This protracted process of diffusion was thought by 
Edisonn to give him some control of the uses of the technology — the interpretation of the 
machinee — which he felt had been trivialised in the United States by its exploitation as a 
frivolouss entertainment device. This delay impacted on the perception of the Kinetoscope 
andd its subsequent development as an entertainment. Read and Welch's study of the 
phonographh shows how, until 1895, there was very littl e financial and corporate activity 
surroundingg the machine and its software, while the first Kinetoscopes were sold and 
installedd in April 1894.41 Edison's concept of the Kinetoscope as an entertainment device 
wass transformed by the phonograph experience but as a business project it was conceptually 
identical.. He understood it as essentially a piece of hardware to be sold or leased that would 
requiree a flow of novelty software to keep the market interested. The Kinetoscope's debut in 
Neww York was followed by further openings in Chicago in May and San Francisco in June 
off  that year. By September 1894 there was a machine installed in Paris and, a month later, 
anotherr in London. Simultaneous with the international diffusion, more and more parlours 
weree also being opened across the United States. 

Contemporaryy reports of the opening on Broadway in April 1894 claim that it attracted such 
crowdss that it became difficult to close the parlour in the evening and it had to remain open 
untill  midnight.42 The Kinetoscope business flourished and by the end of 1894 the 
Kinetoscopee had shown itself to be an outstandingly popular attraction. It had established 
itselff  in a substantial home market, as well as establishing a presence in number of European 
capitals,, and even in places as far flung as Sydney, Australia. Machines were not only 
situatedd in store front parlours which provided a "high class" environment with bourgeois 
furnishings,, but also in controlled public spaces, such as hotel lobbies and train terminals. 
Afterr the initial launch of the Kinetoscope, Raff and Gammon managed the territorial 
controll  of the machines and also distributed films to franchisees through a catalogue system. 
However,, despite various improvements which made it possible to show longer films, the 
Kinetoscopee market began to collapse quite rapidly after its first year when, like the 
phonograph,, its novelty effect had worn thin. 

Thee American Kinetoscope market was structured and stabilised by territorial sales under 
thee control of Raff and Gammon who purchased machines from Edison and sold them on to 
agents.. The Kinetoscope peep-hole proved to be a profitable business and other commercial 
groupss acquired territorial rights which they serviced with machines and films to Edison's 
satisfaction.. The revenue from the sale of machines was used by the Edison Manufacturing 
Companyy to produce new Kinetoscope films to secure a solid hardware market. Charles 
Musserr reports that the company's turnover comprised Kinetoscope sales of around 
$150,0000 for the eleven months ending February 1895; with film sales of around $25,000, 
thee net profit was around $85,000. However, profits dropped very quickly in the following 
twoo years as demand for the machines weakened, despite improvements which increased 
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capacityy and extended the length of the films. 

Thee Kinetoscope offered Edison an opportunity to start over again with a new apparatus 
modelledd on what the market had revealed about the phonograph. This time Edison focused 
onn the American market and was careful about retaining control of the patent rights since he 
imaginedd correctly that, like the phonograph, the window of financial gain for a peep-hole 
machinee would be relatively small and the problems of taking out a European patent would 
nott be worthwhile. Given that his vision for the Kinetoscope was substantially informed by 
thee parallel diffusion of the phonograph, he was understandably disinterested in a projection 
device.. Moreover, he saw the successful development of the Kinetoscope as a mirror of the 
phonograph,, and it was economically exploited as a device that could be licensed under 
franchisee to small-scale entrepreneurs. This had implications for Edison's ideas about film 
sincee the Kinetoscope was derivative of an established modality of mass entertainment — 
thee phonograph parlour. Parlours sold a single copy of the same piece of "software" many 
times.. Edison viewed Kinetoscope films in the same way and attempted to control the 
markett with software embargoes, much as he did with the phonograph drums.43 His response 
too the failing market was to once again repeat the model of the phonograph business. Rather 
thann yielding to demands for projection, which would shift the emphasis of the business 
fromm hardware to software, he responded by launching an improved machine. Edison was 
nott especially interested in the idea of projection since the sales of peep-hole machines were 
att first so profitable that he was not at all eager to disrupt the market. Instead he brought the 
phonographh and the Kinetoscope even closer together in the new Kinetophone, which was 
alsoo a peep-hole machine, and reproduced both images and sound delivered though a 
phonographh listening tube. This failed to capture a market and attract a wide circulation 
chieflyy because the hardware was considered too expensive for investors who, in any case, 
saww audiences for the peep-hole amusements dwindling. 

Ass profits dipped, new strategies had to be devised to attract a public. Edison's response was 
too return to the conceptual model of the phonograph but a number of exhibitors began to 
presss for bigger machines and longer films. Raff and Gammon, however, were sceptical 
aboutt this solution and were on the point of disengaging themselves from the business when 
thee Armat projector was presented to them. They saw a potential in this for a new kind of 
entertainmentt which built upon the unexpected appetites for entertainment that the 
Kinetoscopee had revealed. In a series of difficult negotiations with Edison, his engineering 
badgee was applied to the Armat projector, and the exhibition of moving films as projections 
becamee the norm. As a consequence, the Edison 35mm four perforation film stock became 
thee standard format and it provided an outlet for the films which were produced for the 
Kinetoscope.. The use of this film, however, also meant that there was an unofficial culture 
off  lucrative pirating by undercapitalised investors who simply copied material and made 
profitss until lawsuits restrained them. 
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Edison'ss need to reinvent his vision shapes the/film industry. 
Thee pressure of demand arising from European developments and requests from his 
principlee agents and their exhibitors for projected moving pictures was sufficiently powerful 
thatt by 1896 it was necessary for Edison to rethink the Kinetoscope in response to the 
competitionn from other entertainment forms. This required a reconceptualisation for Edison 
whoo understood the Kinetoscope as a recording machine that offered benefits to the daily 
conductt of commercial exchange, as well as satisfying a frivolous public. The Vitagraph 
reversedd Edison's understanding of his invention since it now became a device that made a 
profitt from public appetites that were not at all productive in the corporate sense. The very 
frivolit yy of projected film shows ran counter to both his self-image as a business inventor 
andd opinion former, and the views about technological diffusion as a top-down process that 
hee insisted upon in the marketing of the phonograph in Britain and the management of the 
Kinetoscopee patents. This reinterpretation of his invention, forced upon him by external 
forces,, required nothing less than a revision of his mental model of the invention and a 
confrontationn with himself as the inventor. 

Edison'ss reluctance to listen to his agents, who were in close touch with the market, shaped 
bothh the future development of the industry and his own mode of film production. Since he 
wass rather late in accepting projection as the dominant mode of exhibiting films, it became 
necessaryy for him to show in the courts that he had patent rights to individual components 
off  cinema apparatus. The international interest in moving picture technology meant that 
theree were certain aspects of the idea of the motion picture and the techniques of delivery 
thatt did not form part of the mental model represented by the Kinetoscope. As a 
consequence,, extensive litigation, which began in late 1887, continued through the 
followingg two decades. It consumed significant amounts of Edison's energy and, arguably, 
influencedd the subsequent organisation of the industry as anti-trust legislation, and the 
competingg individual claims, imposed a particular shape to film production, distribution and 
exhibition.. Secondly, when Edison did enter into the business of film production, he 
approachedd it with the research methodology prevalent at West Orange and the inherited 
legacyy of a piece of hardware that he was obliged to rethink. In particular, the "Black Maria" 
studio,, that Dickson had built and equipped as an extension to the laboratory complex at 
Westt Orange in May 1893, and the Kinetograph camera, which was an integral element of 
hiss initial conception, were used to produce films for a mode of exhibition they were not 
designedd for and which did not form part of his idea for moving pictures. 

Edison'ss film form is shaped by previous ideas of the technology 
Althoughh many aspects of the Kinetoscope project were typical of the West Orange 
organisation,, it also challenged the habitual ways of problem solving there in ways that were 
nott resolved. The projects which preoccupied Edison's men were predominantly the 
mechanicall  technologies of the mid-19th century which were understandable as 
amplificationn or extensions of the human body. So, for example, in order to extend the 
daylightt hours for filming, the solution was not to reduce the weight of the camera and shoot 
outside,, but to bodily turn the "Black Maria" so as to follow the sun. As the century closed, 
however,, more and more "synthetic" technologies became part of the perceived 
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environment,, either as large technological systems such as the telegraph and telephone, or 
ass entertainment spectacles such as the phonograph. Unlike mechanical technologies, these 
weree discontinuous with the human body in that no amount of body extension could achieve 
thee same results as remote communications. The phonograph, and particularly the 
Kinetoscope,, were newer kinds of technologies that did not amplify what already existed but 
introducedd new possibilities for perception and expression. These synthetic technologies 
necessitatedd specific kinds of laboratories in which the relationship between the apparatus 
andd the "natural" environment was controlled in particular ways to become very specific. 
Thee "Black Maria" was intended to serve the needs of a new "synthetic" technology but its 
designn returned to the habitual solutions of the Edison research system. As a consequence, 
evenn when Edison was forced to acknowledge projection as the preferred way to experience 
movingg pictures, the films that were made for the Kinetoscope were burdened with an 
intellectuall  nostalgia and mechanistic mode of production. 

Thiss tendency to habitual modes of problem solving impinged on film form. The films that 
weree made in the "Black Maria" laboratory and have been preserved show a remarkable 
consistencyy and reveal something of the intellectual and working environment at West 
Orange.. In addition, they were all shot with the Kinetoscope in mind as the exhibition device 
andd are, approximately, 50 feet in length. Since the Kinetoscope worked at a speed of 40 
framess per second this meant that the subject of the film had to be comprehended in less than 
halff  a minute. This limitation was quickly recognised, and the film duration was 
subsequentlyy extended slightly by slowing the film to 30 feet per second and increasing the 
capacityy of the Kinetoscope to 150 feet. Nonetheless, this brevity demanded relatively 
simplee narratives or spectacles with littl e distraction from the main action, and invariably, 
theyy show a complete self-contained action set against a black background. The constraints 
off  the "Black Maria" also posed problems for showing spatial recession except as might be 
indicatedd by the lighter ground plane meeting the wall or as overlapping objects — which 
weree usually emblematic of the context. Consequently, as Charles Musser suggests their 
appearancee owes much to the conventions of 19th century studio photography and the legacy 
off  Muybridge's quasi-scientific serial views, and the "look" Edison's films reiterated his 
originall  idea for moving image technology, even as it was self evident that they were 
redundant. . 

Thee dominant themes of these films were mainly determined by the staff at West Orange, 
whoo were also the chief audience and reiterated the nostalgia of the film form. Not 
surprisingly,, many of the early experimental films were male-orientated spectacles which 
oftenn used some of the workers as "actors". Quite quickly, however, professional performers 
fromm outside the Edison laboratories replaced them. Even so, the topics continued to 
representt the tastes and attitudes of the West Orange community. Although there were some 
actualityy films produced, most were shot in the tar-paper studio, with a few made outside 
whenn they could not be sensibly accommodated in the confined conditions of the "Black 
Maria".. These pre-requisites meant that early Kinetoscope films subscribed very quickly to 
aa male-orientated, blue collar, action genre. Increasingly, the stage, professional sport, 
eroticaa and the spectacular body provided the media intertext for these films. Early subjects 
famouslyy included the exotic spectacles of the Austrian body builder, Eugene Sandow, and 
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Carmencita,, a Spanish dancer. Production was prolific and were hardly experimental uses of 
thee medium. They were largely driven by pre-existing star profiles, consequently as Musser 
suggests,, Dickson and an assistant, Heise, produced "...75 motion pictures in 1894, and 
virtuallyvirtually everyone drew on some type of popular commercial amusement".44 However, under 
thee influence of the West Orange environment a specific genre did emerge -the recurring 
prizee fight. Not only were they a popular masculine past-time, but they were also especially 
suitedd to the Kinetoscope parlours because shortened rounds could be loaded in separate 
machiness in sequence. It rapidly became apparent, however, that once in the public domain 
theyy were used in unexpected ways. The intense action of the knockout films were much 
moree popular than the preliminary rounds and these films wore out much more quickly than 
displayss of defensive skill. Moreover, as Miriam Hanson has suggested audiences shaped 
thiss particular form of entertainment in other ways. She points out that women were 
excludedd from live boxing matches and these films provided an unprecedented opportunity 
forr them to legitimately gaze upon male bodies. 45 Once the Kinetoscope became public 
property,, the legacy of 19th century photography that was inherent in the West Orange 
systemm and Edison's understanding of moving picture technology, gave way to the media 
intertextt of popular entertainment and the proclivities of the viewers.4* 

Withh projection, Thomas Edison effectively disengaged from the moving picture business 
untill  it became obvious that he had vastly misjudged the enduring public appeal of this kind 
off  exhibition. Although he had certain rights to Kinetoscope, his patents on the Kinetograph, 
thee camera that provided the software, gave him the most powerful leverage to exert control 
overr the direction of the developing industry. The cost of this leadership, however, was the 
protractedd litigation, necessary to defend his rights, which began in December 1887 and 
continuedd for the next 20 years, to be finally resolved by the formation of the MPPC. The 
effectivee monopoly that this produced, and the vigilant protection of patent rights, impacted 
onn the whole industry of film-making. This re-engagement of a public figure such as Edison 
withh moving pictures, and the effective cartel of the MPPC, not only offered protection 
againstt infringement and piracy, but also secured a financial respectability, bringing together 
capitall  investors who could eliminate the opposition by raising the quality of the product. 

Summaryy of Part 1 
Despitee the claims and counterclaims in film history, the importance of Edison's 
contributionn to cinema technology is unarguable. The technological basis of cinema 
technologyy today is clearly evident in the Kinetoscope ensemble. This is not to re-enter the 
discussionn of Dickson's and others' roles in the process, nor is it an acknowledgement that 
Edison'ss understanding or interpretation of his invention as a cultural object was similar to, 
orr even resembled, the mutual intelligibilit y which moving picture technology rapidly 
acquired.. On the contrary, all the evidence seems to suggest that he had great difficulty 
reconcilingg what he thought he had invented with what entrepreneurs and the public 
understoodd and used moving pictures for. Nor was he especially quick to respond to a 
generall  interpretive consensus. He was, however, acutely sensitive to his own standing in the 
eyess of the American public, and this worked in contradictory ways. On the one hand, he 
wass anxious to please in order to maintain his status as a prominent figure in the emerging 
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nation,, while on the other, his own self image as a serious inventor was offended by the 
frivolit yy of what he apparently had invented. The consequences of this were that, with the 
phonograph,, he was sufficiently stubborn to lose all the advantage that priority gave him — 
aa mistake he nearly repeated with the Kinetoscope. He did, however, sufficiently recover 
himselff  to agree to "badge" the Armat projector, although he evidently had littl e interest or 
ideaa in what kinds of new pleasures it might offer people. His entry into the film business 
requiredd nothing less than a revision of his original mental model for moving pictures and a 
reinventionn of himself as a professional scientist. It is arguable that he was able to manage 
thiss fully since his chief engagement with the film business was in litigation. What this 
pointss to, however, is that, in addition to the remarkable achievement of the West Orange 
Laboratory,, and his own inventiveness, the story of the Kinteoscope and its interpretation as 
cinemaa is not one of priority but the complex interaction human, technological and 
institutionall  factors. 

Thee Kinetoscope was inextricably linked to the phonograph as a technological ensemble but 
itt was, perhaps, more important as a device which inflected a relationship that Edison 
cultivatedd with the American public. Widespread public support was essential if he was to 
raisee the necessary government and corporate investment to realise his many ambitious 
ideas.. The Kinetoscope achieved this. It was a machine that could restore public confidence 
inn Edison and through which he could recover some of the financial gains that his mistake 
off  underestimating the widespread popular fascination with recorded sound had cost him. 
However,, as on that occasion, he failed to retained certain patent rights — notably, foreign 
rightsrights — and he repeated the mistake of misreading the climate of popular entertainment, 
particularlyy in metropolitan areas, as it developed in the closing decades of the century. This 
providedd a brief period of disorganisation in which relatively disenfranchised groups of 
peoplee could reinterpret the technology to meet ends that were not necessarily in the mind 
off  the inventor or the interests of the financiers. Edison was fortunate that the subsequent 
litigationn — paralleled by his dealings over the phonograph during the late 1890s — 
providedd the institutional space in which the public's reinterpretation of the Kinetoscope 
couldd be recuperated by him retrospectively. In this respect, cinema was not so much 
inventedd by Thomas Edison as by the community of users, financial backers and even 
opposerss who interpreted the technology as a device for collective pleasure. This 
constituencyy of people were not working in a vacuum; elsewhere other types of inventions 
weree coming to public attention, providing models of the psychic dimensions and cognitive 
functionss moving images might satisfy. In the United States, Thomas Edison became the 
conduitt and facilitator whereby certain public tastes and appetites could be realised. As we 
havee seen, these were not confined to merely hedonistic pleasures or distraction, but also 
includedd the self-consciousness that an emerging nation of immigrants and exiles had about 
thee concepts of collectivity and individualism. It shows, not the progressive, incremental, 
technologicall  development of an idea, but a process of reconciliation and opposition as a 
seriess of discontinuities between the various formations of the machine and its subsequent 
usee by investors and the public, irrespective of the inventor's intentions. 
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 Part 2. The Lumière brothers 

Overview w 
Thomass Edison was evidently an extremely important figure internationally but he was not 
thee only focus and conduit of public tastes and desires in the field of invention. As Deac 
Rossell'ss chronology reveals, simultaneously throughout Europe and America many other 
individualss were responding to a multitude of imperatives that impacted on the development 
off  the cinema. Edison's failures, and the accidents that appear to have shaped both the film 
industryy and film form, were inflected by the many other responses to technological 
expansionexpansion that were current in other countries. This part of the thesis will consider the 
contributionn of the Lumière brothers, possibly the strongest contenders for the title "the 
inventorss of cinema", again by identifying a number of determining factors which their 
initiall  ideas had to accommodate. In somewhat parallel ways, the Lumières' interpretation 
off  moving image technology was as much the creative reconciliation of converging social, 
economic,, technological and personal factors as Edison's. 

Thee close technical resemblance between the Cinématographe and cinema technology at the 
closee of the 20th century is both remarkable and misleading. The Lumières appear quite 
visionary,, having developed a machine and a system that has required littl e modification for 
overr a century. This resemblance obscures processes of interpretation, conceptual 
reconfigurationn and contingency that were no less radical than those which informed the 
creationn of the Kinetoscope. It tends toward the impression that the idea of exhibiting films 
onn a screen using forward projection arrived fully-formed before the public, and audiences 
hadd to be prepared for a brand new experience that amazed and overwhelmed them.47 Such 
ann idealist view of the process of invention, however, merely re-ignites the debates over 
priorityy at the expense of the complexity of determinant factors that the Lumières reconciled 
inn their elegant device. However, just like Thomas Edison, their conception of what they had 
invented,, and what imperatives it satisfied, underwent a significant transformation in the 
passagee from the private to the public domain. 

Thee unprecedented circulation of information, published material and people in the last half 
off  the 19th century ensured that new ideas were mobile and entered the public domain 
rapidly.. The research and development work on moving pictures was no exception and, just 
ass the French public was aware of Edison's work, experiments by August and Louis Lumière 
becamee known to Americans through journals, exhibitions and demonstrations. Such was 
thee ease of circulation that the Cinématographe was developed and marketed in such a way 
thatt it rapidly became the chief competitor to Edison's vision for moving image technology. 
Thesee two devices have much common ground, to the extent that they might be seen as close 
relatives,, interactively inflecting the idea of what the technology could become. The 
Cinématographe,, however, was the product of a quite different set of social and scientific 
determinants.. Whatever the technical similarities between all the available devices, the 
Lumièress understood the idea of making pictures move in rather different ways to other 
prominentt figures working in the field. Louis Le Prince, William Friese-Greene, the 
Skladonowskyy brothers, Oscar Messter, Jules Carpentier and Thomas Edison had been 
workingg on a moving image machine for some years before the Lumières began to consider 
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itt seriously. However, whereas many early experimenters were inventing novel devices as 
diversions,, Edison was intent on building the Kinetoscope as a partial apparatus. His idea 
wass the "exposed end" of a system which could be connected with other services in order to 
selll  the software — in exactly the same way as the telephone and its later reconfiguration, 
thee phonograph. The Cinématographe, on the other hand, was conceived as a self-standing 
technology,, similar to the photographic camera in its ability be connected to existing 
economicc systems of production, distribution and exhibition. Primarily, the Lumières 
understoodd the moving image in terms of its economic potential to create a demand for film 
material,, increase revenue for their photographic plate company and, finally, as a short-term, 
money-making,, spectacular exhibit. The first exhibitions of the Cinématographe were 
intendedd as an elegant marketing strategy that would create a demand for machines that 
requiredd specialist film.48 The films with which they chose to demonstrate their machines 
seemm to reflect this economic approach to the technology. Although it has been pointed out 
thatt they are highly structured narratives, the film programmes, as far as they can be known, 
showw a range of subjects intended to suggest a variety of possible uses for the device as an 
extensionn of the Lumière business.49 It seems that this plan was quickly modified when the 
Cinématographee gained an unexpected popularity which was exploited by entrepreneurs 
closerr to the public who used it to provide unforeseen pleasures. As with the Kinetoscope, 
thee processes of the invention, modification and diffusion of the Cinématographe were 
governedd by complex private and public factors. Unlike the Kinetoscope, however, the 
mentall  model that the Cinématographe represented had much more to do with photography 
andd the Lumières other research interests than the entertainment value of moving pictures. 

Thee case of the Lumière Cinématographe 
Juless Carpentier, an instrument maker in Paris, built the Cinématographe which the 
Lumièress presented on the occasion of its first public demonstration. He was commissioned 
too make the prototype from a Lumière design prior to the production of the first order of 250. 
Itt comprised a small wooden box that housed a transport mechanism, a hand-cranked shutter 
systemm and a detachable lens. A mirror system allowed for various adjustments to be made 
too the machine to change its function. The normal speed for operations was 15 frames per 
secondd —much slower than the Edison standard — and could be regulated to provide slow 
motionn if the apparatus was to be used for movement analysis. In the taking mode, a spool 
off  unexposed film passed from a light proof cassette into the camera and was deposited into 
aa container beneath it. The film could then be rewound onto the spool ready for processing 
thee negative. With some small adjustments, the Cinématographe could also be turned into a 
printerr using a contact process to produce positives. A further adjustment converted the 
devicee into a projector using an external light source.50 Unlike the Kinetoscope and the 
Kinetograph,, the Cinématographe was small and quite portable, weighing only a few 
pounds.. Its design is remarkably modern and many of the features of this ensemble have 
beenn retained by the cinema industry to this day, although, in the processes of 
industrialisation,, they have become discrete machines.51 

Onn 28 December 1895 August and Louis Lumière arranged to present the Cinématographe 
too a paying public at the Salon Indien, in the basement of the Grand Café, 14 Boulevard des 
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Capucines.522 It was not a unique event; a number of other machines that projected moving 
picturess had already been presented in Europe to audiences as early as 1888. The Lumières 
kneww these early machines and their popularity with audiences. The Cinématographe may 
havee been the first to use front projection but it made an intervention in a reasonably well-
establishedd scientific, technological and entertainment discourse. Georges Sadoul quotes 
Louiss as saying: "Other machines have preceded mine. But they did not work."53 Olive Cook 
hass identified some of the many kinds of earlier moving entertainments, and studies by the 
Barness Brothers and Herman and Anne Hecht have revealed the rich variety of moving 
imagee apparatus developed over the centuries.54 Although the Cinématographe was a 
scientificc apparatus concerned with moving images, the display at the Salon Indien 
associatedd it with popular photography. The walls of the auditorium were hung with 
photographs,, and the time — a weekend during the Christmas holiday period — and the 
locationn were chosen to attract a casual passing trade, much as other temporary exhibitions 
might.. There is no certainty as to what precisely was in the programme at the first seances 
butt it is clear that they were predominately actualities - images of actions as they had 
happened.. Although the presentation of the Cinématographe was as an extension of the 
aestheticss and conventions of photography, almost immediately events and scenery were 
arrangedd in ways more familiar to entertainers, such as lanternists. The apparently 
unmediatedd reality demanded some narrative structuring to ensure legibility. Consequently, 
thesee films showed various aspects of the world choreographed around familiar social 
processes.56 6 

Thee Cinématographe meets several needs 
Att the time of the Cinèmatographe's first public outing, it occupied a place at the interface 
betweenn science, technology, art, education and entertainment. It offered not so much an 
experiencee for which audiences had to be prepared, but a loosely-defined, cultural 
interventionn in a number of overlapping fields. The Lumières were able to understand the 
Cinématographee in these complex terms since they had already demonstrated the machine 
too groups of professional photographers and scientists throughout 1895 and, prior to the first 
publicc showing in December, previewed it to an invited list of potentially interested clients. 
Thesee included members of the scientific press, even though many of them had covered the 
professionall  demonstrations in the preceding months, and a number of theatrical personnel, 
includingg Georges Méliès, currently owner of the Theatre Robert Houdin, Gabriel Thomas 
fromm the Musee Grévin and Lallemand from the Folies-Bergère. Moreover, just as the first 
exhibitionn of the Cinématographe brought together a wide spectrum of interests, so the 
devicee itself reflected the diversity of the Lumières' professional and business concerns. 
Apartt from its elegance and technical economy, the most significant feature of the 
Cinématographee was as a system of image-making, the outcome of which was not a solitary 
peep-holee experience but projected films. However, the Lumières, like Edison, were not so 
muchh inventors of the cinema as scientists working at the interface between quite disparate 
interestss and imperatives, whose responses were equally contingent on the social conditions, 
thee technical possibilities at the time and the economic environment in which they operated. 
Forr example, although the Cinématographe was undoubtedly influenced by the work of 
otherr scientists in chronophotography, the Lumières' chief technical concern was apparently 
withh the optics and film emulsions which were central to the growth of their business. Their 



56 6 

father,, Antoine, established a photographic studio in 1865 which floundered. However, with 
thee subsequent success of a photographic emulsion devised by Louis at the age of 17, the 
familyy firm of photographic plate manufacturers achieved financial security in 1884 with its 
"Bluee Label" plates. This secret formula was for a very sensitive emulsion that made their 
fil mm distinctly faster than anything that was previously available. Since it allowed for faster 
shutterr speeds in normal lighting conditions it was well suited to the burgeoning amateur 
photographers'' market, anxious to snap scenes, unusual events and special occasions. 
Cinematographyy not only needed these sensitive emulsions in order to achieve both the 
sharpnesss and rapid sampling required for moving images, but also required much larger 
quantitiess of film stock. Faster film and better lenses, coupled with a larger appetite for raw 
stock,, was obviously an attractive commercial proposition. Charles Moisson, chief 
mechanicc at the Lumière works, relates how a preoccupation with film stock lay at the 
originss of their research into the Cinématographe. "In the summer of 1894," he explained, 
"thee father came into my office; he took a strip of Kinetoscope film out of his pocket and 
said,, verbatim, to Louis: 'This is what you should be doing. Edison is making a fortune 
sellingg this and his appointed concessionaire is looking to encourage production.'" 
Ultimately,, their response to the perceived demand for Kinetoscope film included the 
developmentt of a new device for taking and projecting images that could be sold to the 
amateurr market. 

Althoughh they were financially involved in the photographic plate industry, both Louis and 
Augustt also regarded themselves as professionally engaged with scientific enquiry. They did 
nott share Thomas Edison's grounded approach to invention as a "hands-on" mechanistic 
processs but preferred to work at a higher level of scientific abstraction as chemists. In the 
lastt decades of the century they showed considerable interest in stereoscopic images and 
light-sensitivee colour emulsions. These were convenient topics since they compounded 
commerciall  considerations with theoretical enquiries into the nature of vision, particularly 
inn relation to stereoscopic devices that relied on bicolour processes. Moving image 
technologyy emerged from these interests, and not only extended the market potential for fast 
emulsions,, but also offered opportunities for further developments into stereoscopic 
photography.588 In the course of their research they collaborated with eminent scientists, such 
ass Gabriel Lippmann of the Sorbonne who was a Nobel Prize winner and the chairman of 
thee Société Franchise Photographic With Lippmann, they developed a photographic 
emulsionn which rendered colour in greater depth but abandoned the project as commercially 
impracticall  because the system did not provide a negative and the exposure times were 
overlong.. Independently, they developed a new system of colour photography called 
autochromee that was successful and continued to be used for more than 50 years. 
Nonetheless,, as fellow academics, they remained close to Lippmann, and his extended 
involvementt with the Lumière projects and public support for the brothers as provincial 
scholarss testifies to their standing in the French scientific community. 
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Thee Cinématographe and the cultural and social geography of France: 
Lyonn a centre of practical sciences 
Althoughh the Lumières were provincials working outside Paris — which made Lippmann's 
friendshipp the more significant — they did have a distinct advantage coming from Lyon. It 
wass one of the strongest French provinces, with a trading and intellectual history dating 
fromm Roman times and, during the Renaissance, held a prominent place in the rise of 
merchantt economics. During the period when Antoine moved the Lumière family to Lyon 
inn 1870, an active federalist movement was engaged in a struggle for the decentralisation of 
powerr away from the capital at the same time as the region experienced two major economic 
blows.. Its principal bank, Crédit Lyonnais, was relocated to Paris and this, combined with a 
steadyy decline in its principle industry of textile production, threatened the city and the 
regionn with severe economic decline. However, the independent spirit of the province, 
coupledd with a strong academic foundation in organic chemistry based on dye manufacture, 
laidd the basis for new initiatives in the chemical industry. During the second half of the 19th 
century,, work of international significance was achieved in the sciences and mathematics at 
thee university. While Paris became the centre for a scientific elite, provincial universities 
suchh as Lyon provided intellectual scope for a practically-based scientific and engineering 
community.. As a consequence, they were able to provide a lead in developing practical 
researchh initiatives that were in advance of those in Paris. 

Nonetheless,, the University of Lyon was not allowed to offer a systematic curriculum in 
appliedd sciences, although it received substantial local backing from industrialists. It was 
regardedd as much more an industrially-based institution, and this was the cause of some 
tension.. The political antagonism between the provinces — anxious to devolve power — 
andd Paris, was sublimated in a reluctance to mix theory and practice in the capital's 
university.. During the later part of the 19th century, these antagonisms were also manifest 
inn the personal relationships between technologists and scientists virtually everywhere. As 
metropolitann theorists crossed swords with practical scientists, certain areas of research 
providedd a suitable platform for redressing the superiority that theoreticians assumed. 
However,, particularly in the latter half of the 19th century, practical realisations in 
experimentall  work, especially in organic chemistry, presented challenges to existing 
theories,, and new theories stimulated research into new and unexpected applications. This 
obviousobvious synergy complicated the relationships and often there was a grudging respect 
betweenn the two parties, although political control stayed with those closest to the centre. 

Inn this respect the Lumières' were typically Lyonnais, torn between theory and practical 
matters.. Although constantly alert to commercial issues, they did not consider themselves 
solelyy as industrialists concerned with the manufacture of photographic material and 
equipmentt or even the applied fields of chemical and optical engineering. They were also 
committedd to the furtherance of science as a whole in France, and in the particular kind of 
scientificc discourse that prevailed in photography. Throughout their lives they were 
associatedd with various educational boards and especially with the University of Lyon. 
Accordingg to Mary Nye, "...one brother taught a course libre in photography at the Sciences 
Facultyy in 1889, and in 1895 the Lumière brothers contributed 2,5000 francs to the Faculty 
inn support of a zoological expedition in the Atlantic Ocean.'60 As patrons of the University 



58 8 

att Lyon they were contributing to the most important and best equipped of French provincial 
universities.61 1 

Thee family's fortunes improved with the patenting of a number of chemical formulae related 
too the photographic industry and intelligent financial management of the firm by Auguste 
andd Louis. In this commercial and intellectual environment the Lumière family were able to 
establishh a new industrial concern of photographic plate manufacture and to become a major 
employer,, giving work to 300 people.62 They gained a reputation as good employers and 
showedd exceptional generosity and commitment to institutions in the region. Like Thomas 
Edison,, they were conscious of their reputation and standing, although theirs was an 
essentiallyy provincial identity that displayed, in its patronage of the university, a widely-felt 
intellectuall  antagonism to the centralised institutions of the capital. 

Thee Lumières were, however, initially also outsiders in Lyon. It was the development of the 
Cinématographee that made them both famous and popular in the community. It was not only 
ann invention that everyone could enjoy, but it also had the appearance and provenance of a 
seriouss piece of scientific apparatus that posed some theoretical questions about vision. The 
Cinématographee was a practical and ingenious device that very quickly travelled the world 
andd reaffirmed Lyon's significance as a putative equal to Paris - an objective to which the 
Lumièree were fully committed. In mauch the same way as Thomas Edison's work on the 
Kinetoscopee can be identified with his own self-mythologising, so the Lumières displayed 
throughh their promotion of their invention, similar traces of a personal imperative to satisfy 
publicc expectations. 

Thee scientific and philosophical aspects of the Lumières' work with photography 
andd moving images 
Althoughh there is a an obvious lineage between scientific research into chronophotography 
andd the technical aspects of the cinema, as far as the Lumières were concerned the 
relationshipp was more than a merely mechanistic eclecticism. Investigations into 
photographicc technology provided the perfect vehicle for the Lumières ambition to be 
importantt Lyonnais intellectuals concerned with both the theoretical and practical aspects of 
science.. The enormous popularity of photography and the diffusion of the technology across 
aa wide social spectrum provided a unifying catalyst for diverse engagement by professionals 
andd artisans. Not only did it appear to be a thoroughly modern technology, but it also posed 
intellectuall  conundrums that resonated with current Enlightenment debates in natural 
philosophy.. The image which seemed to write (or even know) itself was an essentially 
rationalistt concept suggesting that there was after all some logic guiding nature. 
Throughoutt the 19th century, photography provided a vibrant meeting point for 
philosopherss and practical scientists, physicists and chemists, as well as both amateur and 
professionall  picture-makers. In many ways, the photographic image seemed to identify the 
19thh century in much the same way as linear perspective appeared to mark out the 
Renaissance. . 
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Jonathann Crary's philosophical study of vision and modernity makes the claim much 
strongerr when he suggests that the photographic camera did not proceed from a technical 
achievement.. His discussion, like Marta Braun's study of the work of Etienne-Jules Marey, 
showss the particularity of the philosophical and scientific projects concerning the calibration 
off  the body during the century into which the Cinématographe meshed.64 They, and others, 
havee shown how many of the scientific apparatus and optical toys that are now familiar as 
19thh century curiosities, including photochemical photography, were enlisted into crucial 
enquiriess concerning the subject and the corporeal.65 Crary argues that the photographic 
cameraa was one of the many optical devices built to articulate a number of the philosophical 
questionss about the nature of reality that were deemed important during the early part of the 
19thh century.6*  Just as the camera obscura had formed both a practical tool for drawing and 
aa philosophical object for discussion in earlier periods, photography, human vision and the 
variouss apparatus with which it could apparently be reproduced occupied similarly a 
complexx terrain of theory and practice. Proceeding from Goethe's assertion that retinal 
sensationn could be independent of any external stimuli, Crary recounts how the Wheatstone 
Stereoscope,, especially, was used to show how the impression of three-dimensionality could 
bee achieved through a simulation of binocular vision.67 Although binocular vision was 
thoughtt by Descartes and Kepler to be somehow responsible for depth perception, 
Wheatstone'ss device showed that it was not muscular sensation which imparted this sense 
too the viewer but the combination of two discrepant images in the mind that produced the 
effect.. It was this demonstrable effect which altered the way that vision and observation 
weree understood. The understanding of binocular vision as dependent on reconciling 
dissimilarr images as a single perception linked the stereoscope with other devices in the 
1830s,, such as the phenakistiscope, and their realism presupposed perceptual experience to 
bee essentially an apprehension of differences.68 

Inn Crary's view, photography was one of the outcomes of this intense speculation about the 
corporealityy of vision. Within a decade of Wheatstone's discovery, a convenient lenticular 
apparatuss became available, along with a binocular camera for making pictures that drew on 
thee work by Dageurre and Fox Talbot in photosensitive chemistry. It was thought that the 
apparatuss provided a perfect replica of the corporeality of human vision, and it was 
demonstratedd at the Great Exhibition of 1851 to great acclaim. The Stereoscope 
immediatelyy became regarded as a philosophical toy — along with other devices such as the 
kaleidoscopee and zootrope — and as essential attributes to the bourgeois household. This 
fascinationn generated a demand for new kinds of processes since large lenses were necessary 
too admit sufficient light to affect the photographic paper and these were thought to produce 
uglyy anti-stereoscopic pictures. Consequently, the philosophical discussions of vision 
producedd a significant demand for faster photographic emulsions to eliminate the large 
lensess and which the Lumières, "Blue Label" plates subsequently satisfied. 

Whilee there appeared to be evidence that vision was a corporeal event which could be 
mechanicallyy and chemically reproduced, there were some philosophical objections to the 
truthh claims of photography. These came from essentially Romanticist critics who 
emphasised,, among other things, the discrepancies between the monochromatic image of 
thee photograph and the polychromatic nature of human perception. Moreover, the speed 
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withh which human vision can render an image was contrasted with the attenuated processes 
off  photography. Experiments in enhanced stereoscopy were intended to meet these 
objections,, and the discrepancy of the lenses was increased beyond the bodily range.69 This 
wass taken in a new direction when, in 1858, a stereograph of the moon was made, using two 
telescopicc photographs taken some months apart. These substituted the discrepancy of the 
pointt of view in space with a dissimilarity of the image caused by a time lapse. Enhanced 
stereoscopyy produced hyper-real images of considerable appeal as well as a philosophical 
dividee over the nature of vision. The fact that the image remained coherent and legible 
producedd a further complication to the conundrum and returned it to the philosophical issues 
off  vision and the epistemic value of the body. As Robert Silverman concludes: 

Thee debates concerning the design and role of binocular devices reflected the 
spectrumm of attitudes regarding the status of the human frame as a supreme model 
forr learning about nature. Whether it copied the 2.5 inch separation rule for 
truthfull  depiction or whether it created visual effects beyond the capacity of any 
human,, the Stereoscope became a mechanical analogue for the 19th century 
mind.. It delineated both the human standard of accurate representation and the 
potentiall  of technology to improve or distort the perception of nature.™ 

Thee Lumières' preoccupation with stereoscopy, and their practical interventions, placed 
themm in the centre of a discussion that mirrored the social tensions which they, as provincial 
scientistss and incomers to Lyon, had to contend with. The corporeal and practical experience 
off  the world was in conflict with abstraction and theory in both the philosophical and social 
domains. . 

Ass scientists, the Lumières were also fully engaged with stereoscopy as a current 
philosophicall  conundrum which exercised philosophers during the second half of the 
century.. Both the scientific and practical consequences for picturing movement were 
essentiallyy connected with these non-technical debates around vision and photography. 
Martaa Braun's philosophical critique of the work of Jules-Etienne Marey stakes out the 
conceptuall  territory which occupied some scientists at the time. Marey was especially 
interestedd in human movement and carried out studies with his assistants, including Georges 
Demeny,, at the Physiological Research Station in Paris during the last decades of the 
century.. As was the case with still images and stereoscopy, moving-image photography 
proceededd along lines of enquiry in multiple strands. In one line there were technical 
problemss to be overcome in the design of cameras, lenses, transport systems as well as the 
chemicall  engineering of emulsions. This strand was concerned with what might be called 
thee appearance of the image relative to retinal impressions of reality. The resolution of 
technicall  problems often had implications for another preoccupation; the theoretical study 
off  the ways in which the world was known and understood by humans. Chronophotography 
offeredd a polemical challenge to the popular European philosophical understanding of 
movementt as indivisible. Whereas fast emulsions could freeze movement for analysis, the 
dominantt Bregsonian view, expressed in countless articles in magazines, was that movement 
iss flux that we can only know through intuition.71 As Braun points out, despite Bergson's 
appeall  to an intuition that movement flowed, artists were attracted to photography and 
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chronophotographyy because it offered a radical alternative to the conventions of linear 
perspective.722 Such contradictions set the stage for a lively debate that engaged a wide 
spectrumm of social and intellectual groups. 

Thesee preoccupations were clearly evident in the work of Marey who was concerned with 
thee physiological foundations of movement rather than the appearance of things. Marey, like 
Janssenn and a number of other important figures in the technological prehistory of the 
cinematograph,, addressed the epistemic uncertainties that induced a distrust of the observer 
inn scientific experiments. Since it was thought that the eye could so easily be confused, 
observationn without instruments was distrusted. The development of chronophotographic 
devicess which Marey worked on were not intended to reproduce vision in any sense but 
detachh it from the body and reconstitute it as graphic inscriptions. It was only when Marey 
couldd have access to a mode of inscription that was apparently independent of the 
subjectivityy of the observer, that visual evidence could be relied upon. Photography seemed 
too satisfy these requirements and, coupled with high-speed recording devices, the necessary 
dataa for his physiological research could be reliably gathered. Despite this, the idea of 
syntheticallyy reconstituting movement was of littl e interest except as an educational 
practice.. They had littl e scientific relevance since "...in each attitude the object appears to 
bee motionless, and movements, which are successively executed, are associated in a series 
off  images, as if they were all being executed at the same moment. The images, therefore, 
appeall  rather to the imagination than to the senses".73 Eventually, the schism developed 
betweenn the analysers and the synthesisers that led to a split between Marey and Georges 
Demeny.. In spite of Marey's objections to this line of research, he remained on close terms 
withh the Lumières and, in 1899, they donated 10,000 francs to his research project. 

Throughoutt these debates on vision, the body and stereoscopy in the second half of the 19th 
century,, the Lumières showed that they were able to engage fluently in a number of different 
registers.. They were able to be taken seriously as scholars and patrons of pure research, and 
weree also able to develop chemicals that solved the philosophical objection of 
monochromaticc vision. They exhibited a new colour stereoscope in Paris that proved to be 
aa great success among their peers when it was shown in 1897, not least because it had 
relevancee to the wider discussions on the nature of vision and the body.74 As true practical 
men,, however, they were also able to make profits from exploiting some of their insights in 
aa burgeoning market of popular interest in science. Producing a photographic stereoscopic 
imagee not only offered teasing mental challenges, but also opened new commercial 
possibilitiess for the expanding business of image-making in popular entertainment and 
professionall  science by increasing the demand for light-sensitive papers and emulsions. In 
turn,, these new products also posed new enigmas around the physiology of perception and 
philosophicall  questions concerning the source of knowing, not least in the question of the 
illusionn of movement. As far as the Lumières were concerned, the Cinématographe was not 
soo much a commercial application of scientific research but the product of a convergence of 
scientific,, philosophical and commercial interests, and in this sense was significantly unlike 
thee Kinetoscope. 
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Thee commercial and development aspects of the Lumières' work 
Despitee the different intellectual provenance of the Kinetoscope and the Cinématographe, as 
commerciall  products there was an evident similarity. Edison, for his part, attempted to come 
too commercial terms with the Lumières since the Cinématographe provided significant 
commerciall  competition for his own device. However, the Lumières were brief in their 
dismissall  of his offers. The Kinetoscope was primarily an engineering object in the 
commerciall  world of public entertainment, and as much as it was a topic of debate between 
Dicksonn and Edison, and subsequently Raff and Gammon, it focused on modalities of the 
publicc interface for a commercial enterprise. The Cinématographe was also a commercial 
venture,, although the Lumières emphasised the respectable scientific nature of their work in 
presentationss which were usually preceded by an explanation of the principles involved, and 
oftenn included slides of work in colour photography.75 They evidently felt closer to scientists 
likee Marey than technologists like Edison, for whom they had great admiration but regarded 
ass a competitor to be kept at a distance. In an exchange of letters concerning a possible 
exhibitionn in Geneva in 1896, a projectionist, Perrigot, writing on behalf of the company, 
rejectedd any association with Edison: 

Wee should add that our Cinématographe has no connection whatsoever with 
Edison'ss Kinetoscope. For this reason, we shall never agree to showing our device 
onn a stand set aside for Edison inventions. This is not meant to denigrate the 
Americann inventor's well-earned reputation, but you will understand that it is quite 
impossiblee for us to conceive of placing our Cinématographe on an Edison stand. 
Iff  there were a Marey stand, then perhaps we could, more appropriately, take refuge 
underr his roof.76 

Ass this response shows, the Lumière brothers saw themselves as more concerned with 
philosophicall  issues than Thomas Edison who openly antagonised theoreticians, and, as a 
consequence,, they also used a more remote system for research and development .77 

Unlikee the Kinetoscope, the Cinématographe was not the product of a research team 
creativelyy responding to the visionary imperatives of a leader. Instead, it was developed in a 
traditionallyy French top-down way by two collaborating inventors who instructed an 
engineer,, Jules Carpentier, to realise a particular idea. Carpentier was no mere tradesman, 
hee was a gifted graduate of the Ecole Polytechnique, and an inventor in his own right, who 
restructuredd his engineering works on Taylorist principles — made possible by the 
introductionn of engineering drawing — and developed a 75mm system which was adopted 
somee 40 years later for film production. As he worked on the prototype machines for the 
Lumières,, he was instructed at a distance through extensive correspondence, elaborate 
descriptionss and drawings, and, occasionally, by one or other of the brothers in person who 
actuallyy travelled to his workshop in Paris. Once the machine was completed to a 
satisfactoryy specification, Carpentier was then expected to produce 250 examples at his 
factory.. This method of working lacked the tacit "hands-on" communication which Edison's 
workshopp encouraged, and replaced it with the precise expression of intention 
communicatedd over a distance by literary and graphic representations. It was a method of 
developmentt that was much closer to the European interest in the project as a philosophical 
questt that, incidentally, might make money. 
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However,, for all the scientific interest, the Lumières' practical response to moving image 
technologyy reflected their main commercial interests as developers and suppliers of 
photographicc materials. In this business context they recognised that photography was a 
complexx and unforgiving system of image production, depending on optical and chemical 
technologiess that insisted on precision and high standards of quality control. As such, 
engineeringg aberrations in the apparatus, or microscopic chemical contamination, could 
havee serious consequences that could damage their reputation. From the beginnings of the 
Cinématographee project, the Lumières were not concerned with devising machines which 
madee images appear to move, instead they were happy to rely on the existing research. They 
conceivedd of moving image photography as the development of a complete, controlled 
systemm from the emulsion to the projected image. In their hands the cinematographic 
apparatuss underwent an intense process of design and redevelopment based on existing 
mechanicall  principles. At the same time as Jules Carpentier was working on the engineering 
aspectss of the project to ensure operating reliability and a good steady image, they were 
developingg emulsions and bases which might be suitable to use as film stock at their factory 
att Lyon. These methodological preferences — precision, absolute reliability and self-
financingg — impacted on the interpretation of the emergent technology and also influenced 
thee marketing of the Cinématographe as a photographic product.78 

Unlikee Edison, who was known as a tinkerer-inventor and flamboyant genius whose 
productss were subject to improvement and revision as with the phonograph and the light 
bulb,, the Lumière's good trading name in their principal business of photographic plate 
manufacturee insisted on a reputation for reliability and precision. Their order for 250 
completedd Cinématographes at an estimated cost of 250 Francs each, prior to the first 
screening,, represented a confident capital investment which suggested that initially they had 
thoughtt to sell machines and film stock, rather than become involved in film production and 
exhibition.. Despite many offers and invitations to present the Cinématographe, they refused 
too contemplate exhibiting it until they felt that it was a reliable product rather than simply 
ann ingenious invention. Even at the exhibition of 28 December 1895 there were some minor 
problemss with the mechanism that delayed marketing the machine except as a technological 
spectaclespectacle in the control of trusted employees. There were also problems with the arc lamps 
whichh caused the wooden housing of the Cinématographe to warp and, as late as February 
1896,, modifications and refinements were still being made to the final specification for the 
outstandingg 200 machines. Moreover, a hold up in the delivery of electric lamps of the right 
specificationss from Molteni, also in Paris, and an outstanding problem of satisfactory Blair 
fil mm stock from London, also caused a delay in the release of the machines. Consequently, 
thee Cinématographe did not reach London until mid-February 1896. This insistence on a 
reliable,, quality machine contributed to a faltering start to the business in the first months of 
18966 and may have, fortuitously, given the Lumières an opportunity to revise their 
understandingg of the invention when they saw its impact on audiences.79 Instead of a 
hardwaree invention, which required new kinds of film stock, in response to its reception they 
rapidlyy re-interpreted the invention as a software apparatus that resonated with some psychic 
dimensionn of the crowds who came to see it. Once perfected sufficiently to circulate to 
agentss in the field, however, the Cinématographe's diffusion was rapid. In the United States, 
thee popularity of the Lumière machine outstripped the Kinetoscope which saw its profits 
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slumpp in 1896. It penetrated most western European countries during that year, and was 
shownn in Russia, the Far East, Japan and Southeast Asia by 1897. The Lumières rigorously 
insistedd on daily box-office returns. Consequently, within 18 months of the first launch, 
Augustee was able to claim, with some authority, that their machines had given 800,000 
performances. . 

Thee Lumières were able to penetrate the market so quickly and at such depth. It was as a 
resultt of their existing marketing structure. Alan Williams has shown how the Lumière 
photographicc business enabled them to respond quickly to the unexpected attraction of their 
machine.800 Local agents in the field were able to meet the specific demands of audiences and 
generatee new material which could then be distributed very quickly by the existing network 
off  Lumière agents skilled in managing photographic equipment. As benevolent employers, 
thee Lumières had a loyal band of employees to call on who were willing to travel to new 
territoriess to demonstrate the apparatus and work as Cinématographers. In most instances it 
wass the trained operator who arranged the venue, took the box-office, projected the films 
andd filmed new material which could then be added to the Lumière catalogue. The local 
impresarioo was entitled to a percentage of the box-office, around 40-50%, from which he 
hadd to pay the projectionist a standard rate, plus expenses. The advantage that the Lumières 
enjoyedd over possible competitors was not just that they had a better product, but that they 
couldd promote and distribute it more effectively and cheaply because of their existing 
infrastructure.. Unlike Edison, who relinquished some control through franchise networks, 
thee Cinématographe remained in the company's hands. 

Thee Lumière business structure shapes film form 
Companyy control also meant that were able to gather new filmed material more cheaply than 
theirr rivals. The Lumières' team of operators (who were spread over five continents) were 
chargedd with publicising the device by organising seances and, in addition, filming new 
material.. As people with local knowledge and experience in dealing with local customs and 
networks,, they were able to identify suitable venues for presentations. These were often 
roomss in cafés, such as the first at the Salon Indien, theatres and music halls, as well as 
privatee screenings for dignitaries and opinion formers. Most importantly, they knew how to 
tailorr their programmes to meet a wide variety of intellectual preferences and local appetites, 
ass well as how to respond to current affairs. Charles Musser provides an example of this 
culturall  opportunism in the Lumière films when they were displayed in the United States: 

Thee Lumière organisation offered types of subject matter that had wide appeal but 
itit  was generally directed at a more elevated audience than the exhibitions of their 
Americann counterparts, who favoured dancing girls, boxing matches, bull fights 
andd vaudeville acts. Of course these distinctions were not absolute: ... the first 
Lumièree exhibition also included subjects like 'A Friendly Boxing Match'. More 
often,, however, as with 'The Horse Trough', which resembled Rosa Bonheur's 
famouss painting 'The Horse Fair', they evoked the artistic aspirations of a more 
refinedd middle class.81 

Evenn when they ventured into territories far from their home base, it seems, this structure of 
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agentsagents ensured that displays of the Cinématographe could offer an exciting and unusual 
technologicall  spectacle relevant to the appetites of the various audiences as they were also 
ablee to gather material that could be distributed elsewhere as exotic and startling. 

Thee apparatus that the Lumières constructed with Jules Carpentier was developed in 
responsee to an intellectual and practical engagement with photography. They saw the 
functionn of the machine in similar terms to the portable miniaturised cameras designed for 
amateurss to record significant scenes or events. Consequently, the Cinématographe was 
lightweightt but sufficiently robust to be portable and designed with a lone human camera 
operatorr in mind.82 When the Lumières went into film production these design features 
predisposedd them towards making films "on location" rather than shooting in a studio — an 
almostt obligatory condition for the Kinetograph that affected much of the subject matter and 
itss treatment.83 The pragmatism of the elegant economy of the Lumières' marketing strategy 
contributedd to their success, since it meant that new material could be shot by agents and 
operatorss of famous spectacles to satisfy a market, already excited by stereographic 
landscapee photographs with animated "snapshots". The modesty of the design and the extant 
agentt system meant that film production costs were low and a rich and varied catalogue of 
materiall  could be offered to exhibitors relatively quickly and without a vast capital outlay. 

Althoughh initially "actualities" were based on the existing forms of the scenic postcard, 
stereographss and the illustrated magazine, the lightness and reliability of the 
Cinématographee also produced a specific use for moving pictures not possible with either 
stilll  photography or mechanical magic lantern slides. Movement could be recorded and also 
impartedd to static scenes by moving the camera. Often this meant attaching the camera to 
thee front of a vehicle, such as a train, which followed its own predestination. This provided 
ann unusual experience and films that were made this way became known as phantom rides; 
aa name that retained their sense of the uncanny. Exotic travelling shots were soon 
supplementedd with more elaborate productions, including a narrative element as, for 
example,, in "Kiss in the Tunnel" films or quasi-educational tours of cityscapes and 
expositions.. With phantom rides, the Cinématographe began to "tell" the world, as well as 
too merely show it as an effect of the technology as photographs had done. Operators also 
quicklyy understood that, as a startlingly unfamiliar technology, the Cinématographe could 
offerr audiences a particular thrill not specifically associated with the illusion of movement. 
Itt became apparent that the public was willing to pay to see their own locality on film, 
especiallyy if there was a possibility of seeing themselves in the image. Francis Doublier, one 
off  the Lumières' first motion-picture operators sent abroad to demonstrate the 
Cinématographe,, recognised the drawing power of this kind of film. One day, he recalled, 
"II  hit on the idea of telling people to come and see the pictures I took because they 
themselvess would be in them. Sometimes I ground the crank for two hours pretending to 
takee people's pictures, but would actually only take about 60 feet of film."84 

Doublier'ss discovery that people enjoyed seeing images of themselves was not surprising 
givenn the enormous popularity of portrait photography. Although lantern slides of familiar 
locationss were well established and popular, the inclusion of the audience in these scenes 
combinedd two quite distinct visual experiences and offered a novelty effect which amplified 
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thee immediacy and newness of the Cinématographe. Something more was added than a mere 
combinationn of the established traditions of portraiture, touring topographic photographic 
displayss and slide shows. Whereas "topographies" were generally concerned with the 
extraordinaryy rather than the ordinary, Doublier's shows included the added attraction of 
self-recognitionn in a product that was primarily understood as delivering the unusual. These 
filmss satisfied the apparent appetite for locals to see themselves on screen while to foreign 
audiencess they offered the delight of viewing everyday actions in exotic places. This 
providedd a double value to the producers since, unlike the portrait photograph, the local 
actualityy film could be resold elsewhere as an attraction of the unfamiliar. Moreover, as they 
combinedd an efficient market strategy with the appetites of the audience, travel and actuality 
filmss reinforced the reputation of the Lumière Company as an international producer. 
Phantomm rides and local actuality films were not simply unexpected uses for the new 
machine,, they also constituted a significant re-interpretation of the invention as a socialising 
apparatuss which re-visioned the world and affected the viewer's sense of self. They appealed 
too psychic dimensions and cognitive processes, and suggested a much more active viewer 
thann that envisaged by the boxing matches and burlesques made for the Kinetoscope. 

Topographicalss and local actualities were supplemented with what were later understood as 
documentaryy films that further acknowledged the audience's participation. These tended to 
showw industrial and social processes, including those at the Lumière factory, as events. A 
film-form,, combining the attractions of the animated picture and the travelling shot, 
producedd a particularly effective narrative structure that depicted an event as a process. 
Thesee films showed some aspect of the world choreographed especially for the camera 
aroundd familiar processes. The action of these films is contained by narrative closure, 
usuallyy achieved by showing the final consequences of a procedure. The imperative of 
portabilityy and the "rat-trap" design meant that the Cinématographe had a small film 
magazine.. The antecedent form of the snapshot, combined with the technical limitations, 
encouragedd subjects whose duration was complete within a minute. On projection, however, 
suchh brevity was disadvantageous to the exhibitor and, as a convenient way of extending a 
screening,, films were often repeated or run backwards. This economic expedient, combined 
withh attention to narrative coherence, favoured subjects which could be re-cycled, extending 
thee duration of the programme at no extra cost. For example, the workers leaving the factory, 
aa train coming to a standstill or coke slag emerging from a furnace and going out of frame 
couldd be reversed with comic, if not uncanny effect.85 

Onee of the Lumières' earliest experiments in film-making which shows both an awareness 
off  these effects and a self-consciousness concerning the audience is Le Débarquement du 
CongresCongres de Photographie a Lyon. It shows major figures in the photographic world arriving 
att a conference by boat, and combines the attractions of the local actuality with the narrative 
structuree of a social procedure. As the boat empties its passengers before the waiting 
cameraman,, so the film ends. It was screened on the following day to delegates at the 
conferencee and, in that way, amplified the social significance of the Cinématographe by 
investingg an already important occasion with "event" status. This example of an early 
demonstrationn suggests that the Lumières' conception of the Cinématographe included, at 
thee very least, an acknowledgement of the audience. Although, undoubtedly, the attractions 
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off  moving pictures were as a technological spectacle, it is evident that the Lumières 
recognisedd that there were also pleasures to be had in the form and content of the films. 
Unlikee the early Edison films, which displayed the spectacle of technology by drawing on 
Americann popular subjects as scenes to be consumed, the Lumières produced films with 
contentt that was structured in ways that actively acknowledged the interpretive abilities of 
thee audience. They mimicked formal theatrical and literary antecedents as in La Sortie des 
UsineUsine where the factory gates act as a proscenium arch and the opening and closing of the 
doorss provides a diegetic equivalent of closing the curtains in theatre, but they also provided 
originall  content. In this way they showed that as a consequence of their commercial and 
scientificc background they were, to some extent, aware of the psychological effects of a 
technologyy on a viewer, and had significantly misjudged the strength of it prior to the first 
publicc showing in December 1895. 

Although,, for a variety of reasons, the Lumières were in a better position to respond to the 
shiftingg meanings of the Cinématographe once it entered in the public domain, in the long 
termm they were insufficiently flexible to keep pace with subsequent events. After the first 
flushh of public exhibitions, in which the principle attraction was the technological spectacle 
showingg actualities and "process" films, their financial interests in moving pictures were 
muchh as they were with photography; supplying relatively basic hardware and software that 
couldd be taken up and turned to advantage by other developers. As efficient competitive 
machiness became available, not least from Thomas Edison and Robert Paul, they overcame 
theirr resistance to selling the machine outright at the end of 1897.86 Interest waned in their 
Pariss show despite rescue attempts such as reducing the price and, by 1898, they became 
involvedd in a diverse range of film productions in order to stay in the business. They 
supplementedd their catalogues of views and records of important events with films that 
merelyy imitated the dominant genres, ranging from comedies and stag films to historical 
dramas. . 

Summaryy of Part 2 
Thee Lumières, and some of their employees, developed and marketed the Cinématographe 
ass both an intervention in the economics of photography and a scientific apparatus, while 
alsoo keeping in mind the kinds of pleasures that audiences demanded. Many films showed 
sociall  processes structured around a simple palindrome form which allowed for a 
satisfactoryy and, apparently, pleasurably seamless repetition and reversal. They also appear 
too have understoodd that moving pictures would increase the demand for light-sensitive stock 
andd used their sales network to promote the machine. In the process, the unexpected strength 
off  audience response to the films altered the initial understanding of what the technology 
mightt mean. While local actualities and palindrome films provided an intelligible and 
satisfactoryy narrative event indebted to theatre, this structure of repetition and cyclic 
movementt also mirrored the methodologies of experimental scientists, as epitomised by 
Marey'ss work with moving figures. The convergence and re-convergence of science and 
entertainmentt in the development, interpretation and exploitation of the Cinématographe 
emergedd from the insight that moving picture technology was a complete system that 
includedd production, distribution and exhibition.87 Their agency system of marketing was 
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designedd to maximise this advantage, and their philanthropy and industrial relations kept 
themm in touch with their potential clients and on good terms with those who could most help 
them.. The enduring legacy of their conception of the Cinématographe — the films and their 
projectionn — can be seen as an interaction of these quite independent discourses of 
economics,, technology and the social dimensions of public life. 

Thee Lumières were aware of commercial competition from Edison and responded to this by 
marketingg a complete system that was, despite its technical resemblance, essentially quite 
differentt to the Kinetoscope. Edison's understanding of the machine was as an extension of 
thee non-recording phonograph — itself unsuccessful. As a consequence of franchising the 
playingg apparatus (the Kinetoscope) and withholding the means of software production (the 
Kinetograph),, Edison could not respond to audiences so adroitly, nor did theatrical 
projectionn seem such an obvious move.88 The dominant European experimental 
methodology,, however, contributed to the idea of the Cinématographe as a projecting 
machine.. It was like a photographic camera that encloses its film and admits only that light 
whichh is regulated by the shutter and the viewfinder. It demanded a closed laboratory in 
whichh all relevant factors that might affect an outcome of research were either present and 
recorded,, or excluded. Edison's workshop, on the other hand, was a place for social 
gatherings,, accidental meetings and fortuitous chemical combinations, the outcome of 
whichh was generally a patent application — it did not naturally take outsiders, such as the 
audience,, into consideration. The Lumières' marketing strategy visualised the device beyond 
thee experimental stage, as a consequence it was a much more interactive conception and it 
tookk off on the basis of both its rapid diffusion and the images it offered. Moreover, since it 
wass the machine that took and showed pictures, each Cinematograph had the same 
"intelligent""  operator was attached to it. The Lumières gained competitive advantage and 
interpretivee control because, through these agents, they could respond to local audiences 
who,, in effect, re-invented the machine by making their demands known to the exhibitors 
whoo were also producers directly in touch with the parent company. Consequently, the 
processs of re-interpretation, which some inventions undergo when they enter the public 
domain,, was rapid and favoured the Lumière system. In this way their films and their 
conceptionn of the Cinématographe, as in everything else to do with moving picture 
technology,, was significantly different to the Edison apparatus. 

Thee Lumières finally failed because they were not entertainers but scientists and 
businessmen.. They were at an enormous advantage when the Cinématographe was in 
competitionn with other systems for making pictures move, as a consequence of their 
businesss organisation, their Lyonnais attitude to applied and pure science, their general 
concernn for the community around them and an astute business instinct to follow the market. 
However,, the interpretation of moving picture technology became consolidated around a 
muchh more interactive event between audiences and an image, they gradually lost their 
advantagee to entertainment-based developers, such as Méliès, Gaumont and Pathé. Their 
interestt in production ceased in 1905, although they continued to work on technical 
improvementss to the various machines until the First World War when the factory at Lyon 
becamee a hospital, after which all the photographic interests of the Lumière Company 
ceasedd and the brothers concentrated on scientific research. 
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 Part 3. Robert Paul 

Overview w 
Thomass Edison and the Lumière brothers came from quite distinct but related professional 
communitiess associated with science and technology. Edison, the self-publicist, practical 
mechanicc and self-taught chemist, contrasts with the Lumières, academic scientists and 
pragmaticc businessmen in the photographic trade. Together they represent the broad 
interdisciplinaryy and methodological basis of late-19th century experimental science. When 
eachh became involved in the moving picture business they quickly realised that they had to 
engagee in another, but no less crucial, dimension of scientific life — popular entertainment. 
Theyy did this with varying amounts of success by adopting different strategies, only to be 
overtakenn by impresarios, camera operators and exhibitors, as well as concessionaires, who 
hadd more experience of interacting with the public in the field of entertainment. At the same 
time,, however, another professional group developed an interest in moving image 
technologyy — a group that was close enough to the public to understand their appetites and 
withh the skills appropriate to realising the technical developments necessary to satisfy an 
audiencee and make money. In Britain, Robert Paul was precisely the kind of professional 
whoo occupied the gap between the scientists and the entertainers. 

Likee Thomas Edison, Robert Paul was a gifted engineer who provided valuable components 
too the machine ensemble of cinema. His professional standing as an instrument maker, 
however,, placed him favourably to exploit what he developed in the public domain. As John 
Barness puts it: 

Robertt W Paul holds a unique position in the history of cinema. His genius and 
talentss were such that he combined not only the roles of inventor and 
manufacturer,, but also those of exhibitor, producer and cinematographer. This in 
itselff  is a considerable achievement, but when one takes into account that he was 
alsoo actively engaged, at the same time, in electrical trade as a scientific 
instrumentt maker, his versatility and industry appear formidable indeed.89 

Initially ,, Paul's involvement with moving picture technology was entirely technical. Michael 
Chanan'ss study of what he calls British cinema's pre-history places Paul alongside the 
Lumières,, Skladonowsky and Armat as one of those who introduced "a practical method of 
projectingg the film strip".90 Terry Ramsaye agrees, although, characteristically, he devotes 
mostt of his attention to the story of Paul's imitation of the Kinetoscope and his refinement 
off  the principles of the Kinetograph in a small portable camera. To an extent, it is true that 
Paull  merely copied the ideas of others - most especially those of Thomas Edison. However, 
Paul'ss engagement with the film business involved more than engineering; it included both 
fil mm exhibition and production. More important, perhaps, is the fact that he found ways to 
usee the machine that satisfied the public. 

Likee Edison and the Lumière brothers, Robert Paul was also a collaborator and it was 
throughh such collaboration that he was introduced to moving images both as a technology 
andd an entertainment. For a short time he worked with Birt Acres who is sometimes regarded 
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ass being responsible for the first screening of moving pictures in Britain. Acres showed a 
Kineticc Lantern to the Lyondown Photographic Society on 10 January 1896, and to the 
Royall  Photographic Society four days later. On this occasion he showed films made in 1895 
apparentlyy using the Acres/Paul camera.91 Subsequently, Paul's technical interest led him to 
patentt his own projector, the Theatrograph (often renamed) which he demonstrated publicly 
onn 20 February — the same day that Felicien Trewey presented the Lumière 
Cinématographee to the press.92 He was, of course, aware of other British inventors working 
onn aspects of moving picture technology, including Louis Le Prince who developed a device 
forr projecting film in 1888 and William Friese-Greene who was also experimenting at the 
samee time with various inventions derived from his photographic business. Unlike these 
inventors,, Paul persisted in the business, made a large number of films and foreshadowed 
manyy of the future uses of film as a mass entertainment.*3 

Paul'ss films followed the example of Edison and the Lumières and included news items, 
comicc stories and dramas but, in addition, he found spaces in the market for new products. 
Ass Paul himself confirms, his films specialised "... mainly in fantastic or artistic scenes, 
reproductionss of theatrical scenes, etc.... thus creating a special genre which differs entirely 
fromm the customary views supplied by the Cinématographe — street scenes or scenes of 
everydayy life".94 He was a thoughtful opportunist who used the technology with exceptional 
intelligencee and business acumen. His professional background as an instrument maker 
helpedd him to realise that Edison had made a serious mistake in not patenting the 
Kinetoscopee in Europe, so he made copies. Edison attempted to recover his mistake by 
withholdingg new films from operators, which forced Paul into production. This placed him 
inn a position to seize the opportunity to exhibit his own projecting machine in a legitimate 
theatree in London on a regular basis. This, in turn, enabled him to fil l a gap in the market 
andd supply films to illegitimate operators of the Kinetoscope. He was so proficient and so 
successfull  in this that, when there was a shortage of new films in the United States, he could 
supplyy the market, and he built a film production studio in 1897 at a site in Sydney Road in 
northh London.95 

Thee case of Robert Paul 
Robertt Paul did not have the substantial national reputation of either Edison or the Lumière 
brothers,, nor did he come from the same background. In many respects, however, he shared 
thosee aspects of both that were of special value in interpreting moving picture devices, and 
hadd the additional advantage of coming from a quite distinct culture of popular science and 
technology.. Paul studied at Finsbury Technical College for a brief period and practised in a 
particularlyy British interpretation of the idea of technology. He was trained as a scientific 
instrumentt maker and apprenticed at Elliots in London, after which he spent time working 
att the Bell Telephone Company in Antwerp. Later, in 1891, he returned to England and 
establishedd his own business as an electrical engineer and scientific instrument maker in the 
professionall  community of Hatton Garden. The workshops there often served as informal 
academiess and information exchanges — a feature that Paul benefited from, particularly in 
hiss dealings with the Kinetoscope and projection machines. As instrument makers they were 
nott merely skilled technicians, but were also independent, self-employed artisans who were 
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oncee respected contributors to scientific enquiry, able to intervene in a broad spectrum of 
society.. Erik Barnouw suggests that, like Oscar Messter, Paul may have been an optical 
instrumentt maker used to crossing professional boundaries: 

Thee Messter family, like Robert Paul, was in the optical instrument business, 
servingg the medical profession with microscopes, opthalmoscopes and 
larygoscopes,, and was occasionally asked by magicians to make equipment for 
opticall  illusions.96 

Thiss placed him in an especially opportune position to understand the developing cinema 
technologyy since the breadth of commissions and personal networks in this specialism 
broughtt him into contact with both scientists and entertainers.97 

InIn terms of the availability of intellectual and practical resources, Hatton Garden shared 
muchh with West Orange. Just as Edison had surrounded himself with a multi-skilled team, 
thee community of instrument makers in London was a locus of current scientific knowledge, 
ass well as a focal point for many different, but complementary, engineering skills. However, 
unlikee the Edison laboratories, there was no single authoritarian control and projects were 
ablee to emerge from diverse individual initiatives, developed in an intellectually-supportive 
environment.. Commissions to one instrument maker were sometimes redirected towards 
otherr skilled artisans more likely to be able to fulfi l them, and it was through this fellowship 
off  mutual support that George Georgiades and George Trajedes met Robert Paul. They 
ownedd an imported Hollands Kinetoscope and came to the Hatton Garden district in London 
whenn they wanted to have copies made to extend their British enterprise. In 1894 they first 
approachedd H W Short in the hope that he might know of a suitable person to undertake the 
work.. Short was himself interested in moving image technology and subsequently took out 
aa patent on the Filoscope, but did not feel that he could help them.1'8 However, he did 
recommendd Paul, whom he had previously introduced to Birt Acres. Georgiades and 
Trajedess commissioned Paul to make six copies of the Edison Kinetoscope. At the time, 
Edisonn was engaged on a series of legal actions against phonograph infringers in England. 
Consequently,, with professional caution, Paul first investigated what rights Edison had 
securedd in respect of the Kinetoscope and discovered there were no European patents to 
protectt the machine." In the light of this, Paul felt able to undertake the Georgiades and 
Trajedes'' commission to build six machines, and he completed them before the end of 1894. 
Duringg this period he was able to supplement his Hatton Garden premises by another works 
somee way from Hatton Garden in Great Saffron Hill , Mus well Hill . The demand for copies 
off  the Kinetoscope was exceptional and the additional capacity that the new premises 
offeredd provided opportunities for Paul to make more machines.100 This capacity, and the fact 
thatt he was not constrained by Edison's American patent, encouraged him to collaborate 
withh business associates to produce another 60 Kinetoscopes in 1895, 15 of which he 
installedd himself in the Empire India Exhibition at Earls Court. Paul's business opportunism, 
andd his versatility as an engineer and entrepreneur, took him very quickly into the film 
business. . 
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Paull  supplies technical deficits 
Robertt Paul's interest in moving picture technology preceded his commission to produce 
Kinetoscopes.. John Barnes, among many historians, including Ramsaye, notes his interest 
inn H G Wells' science fiction novel about time travel, and Paul's subsequent patent for a 
'Timee Machine" — which may possibly have involved collaboration with Wells. The 'Time 
Machine""  was not built, but it foreshadowed Hale's tours (a railroad simulator using 
projectedd film) which became a popular moving picture attraction in 1904-5. This patent, 
however,, does show that Paul was thinking speculatively about the Kinetoscope, which was 
directlyy mentioned in the patent application, within the context of other forms of popular 
amusement.. In particular, he appeared to be thinking about how moving images might be 
usedused as a fully sensory experience rather than merely a peep-hole novelty device. 

Paull  became closely involved in film production as a result of Edison's insistence on 
controllingg the Kinetoscope market through the software. Although by January 1895 there 
weree many "counterfeit" Kinetoscope operations, Edison initially showed littl e interest in 
thee difficulties that this posed for his European agents, Maguire and Baucus, since he was 
unablee to pursue any patent rights through European courts. Edison had, however, 
maintainedd control of the Kinetograph and, consequently, the means of film production. 
Moreover,, he also patented the films that he produced by depositing prints at the Library of 
Congresss which gave him some degree of software control and he was able to withhold the 
supplyy of films to unlicensed operators.101 This created a shortage in the market and, since it 
wass clear that the continuing demand for his Kinetoscope copies relied on a supply of films, 
Paull  approached Edison for new films. Edison, however, was unwilling to collaborate with 
him.. This forced Paul into film production as a matter of commercial survival. For his part, 
Paull  must have anticipated the response from West Orange since he reached an 
understandingg with Birt Acres to collaborate on film production at exactly the moment he 
wass attempting to come to terms with Edison.102 Having been drawn into film production, 
Paull  quickly showed a flair for picking subjects that enthralled the audience as much as the 
technologicall  spectacle of the apparatus. 

Edison'ss control of the Kinematograph, and his refusal to supply films, obliged Paul to build 
hiss own, and he entered into a partnership with Acres to design a portable ciné camera. Acres 
wass primarily interested in the topic of moving-image photography and had experience as a 
photographicc postcard manufacture. This allowed him to bring to the partnership specific 
knowledgee of serial photography and some expertise in image registration. Between them 
theyy refined, and jointly patented, an effective machine. The precise date of the development 
off  this camera, and the nature of the division of labour, became something of a public 
disputee that ended with considerable acrimony.103 Other pieces of the machine ensemble 
weree also required to improve the audience experience and Paul also found it necessary to 
devisee a perforator, designed to the Edison standard to improve picture stability. At the same 
time,, he also devised a printer to match the technical specifications of the Kinetoscope. As 
itt became apparent that there was a larger appetite for the projection of moving images than 
thee Kinetoscope experience, Paul also set about developing a projector. The machine that he 
devisedd had many incarnations and aliases but was most commonly advertised by him as the 
Theatrograph.. It was a very versatile machine, relatively portable, powered by a hand crank 
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orr an electric motor, and was designed to adapt to a number of illumination systems. It 
adoptedd the Edison standard — 35mm and four sprockets to the frame — and was intended 
too throw images onto an ordinary lantern screen. After some modifications the machine 
provedd cheap, efficient and hugely successful with exhibitors and audiences as with more or 
lesss everything he did with cinema at this time,. 

Paull  becomes an exhibitor 
Paul'ss development of the Theatrograph was accelerated with the news of the Lumière 
projectionn and, by 20 February 1896, he was able to project moving images for an audience. 
Thee Theatrograph was demonstrated Finsbury Technical College, and then at Olympia, 
wheree Paul was apparently surprised at the public enthusiasm. To compete with the showing 
off  the Lumière Cinématographe at the Empire, the Alhambra Theatre needed a similar 
attractionn and booked Paul to show his machine, billed as the Animatograph, under an 
exclusivee contract which allowed it to appear elsewhere under different names, usually as 
thee Theatrograph. As a consequence of this, Paul increased his involvement in the moving 
picturee business to include exhibition. According to contemporary reviews, the 
Theatrographh was considered an inferior projection apparatus to the Cinématographe since 
itss image registration was less reliable and this caused a blurring. Within less than a 
fortnight,, however, a second version was patented with a number of improvements made to 
thee registration and perforation devices.104 

Thee success of these improvements won Paul a contract to make nightly presentations for a 
two-weekk period, commencing on the 25 March, subsequently extended to over a year. 
Underr the contract, Paul was allowed to exhibit the machine under different names 
elsewheree and, by the end of the year, he had at least five shows running at London theatres 
whichh he personally supervised as best he could by staggering the timings of the 
performance.. Throughout this period he continued to modify the projector as well as the 
peripherall  devices — printers, perforators etc.— and later claimed to have produced over 
1000 models. As Barnes points out: "Originally it was Paul's intention to merely manufacture 
thee apparatus, which was intended to sell for five pounds. Its commercial exploitation, as 
regardss public exhibition, he was content to leave to others."105 Once again, however, as the 
Lumièress discovered, the explosion of interest in moving images almost irresistibly drew 
inventorss far deeper into entertainment than they had anticipated. 

Thee Theatrograph and the magic lantern model 
Althoughh the Cinématographe, the Armat projector and the Theatrograph might be 
convenientlyy grouped as emergent forms of cinema technology on the basis of shared 
mechanicall  principles, each had quite different meanings for their respective inventors. The 
machinee devised by the Lumières was the exposed end of a complete system for making and 
projectingg images. Its origins and business objectives were focused on the photographic 
market,, and the anticipated revenues were from the sales of apparatus and film stock. The 
Armatt projector, renamed the Vitascope by Edison, was a forced modification of an existing 
visionn of moving picture technology — the Kinetoscope — which was destined for 
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obsolescence.. Robert Paul's Theatrograph, however, differed from both. It retained the 
Kinetoscope'ss media intertext as a device that suppressed most of the apparatus involved in 
filmmakingg — camera, printer etc. — in order to generate revenues primarily from the 
experiencee of the films. It also incorporated the Lumières' idea of a complete system that 
couldd maximise profits by vertical integration. Paul, however, interpreted the machine 
specificallyy within a theatrical context as a modification of, and an adjunct to, the existing, 
veryy well-established entertainment of the variety show and the magic lantern. Paul's 
cataloguee description of the Theatrograph makes this intention very clear: 

Thee Theatrograph is an ingenious apparatus for projecting moving figures on a 
lanternn screen. The apparatus is strongly constructed of steel, gunmetal, 
aluminium,, and of such a size as to go between the objective and condenser of an 
ordinaryy lantern. ...The apparatus is supplied separately or complete with 
lanterns,, or fitted to clients' own lanterns if desired.106 

Thee magic lanternist's approach to software — slides and effects — was a creative mixture 
off  individual invention and slide production, together with an opportunist use of material 
madee by specialist firms. Paul understood moving image projection in similar terms and 
chosee subjects and displays that were consistent with established entertainment conventions. 

Ass an instrument maker in Britain, however, Paul was more able to understand the demands 
off  the itinerant life of lanternists than either the Lumières or Edison. All the versions of 
projectingg machines that he produced were more or less copies of Edison technology but 
miniaturised,, portable and, above all, reliable. Moreover, he used the software standards of 
thee Kinetoscope to make maximum use of the existing films on the market but, in addition, 
hee recognised the needs of exhibitors to produce new stock in response to the success of the 
screenings.. To meet this demand, he integrated his system with the commercial practices of 
lanternn slide production as both a centralised and a cottage industry. Consequently, his 
designn concept for cinema technology was neither top-down, like Edison's, nor bottom-up, 
ledd by an existing structure of agents in the field, but was modularised to maximise the range 
off  possible uses and interpretations. In so doing, he provided opportunities for a division of 
labourr between film producers and film exhibitors. He achieved, through his humanised 
conceptt of moving-picture technology based on interchangeable elements, an efficient and 
cheapp way of producing exciting software - the equivalent result to what the Lumières' 
achievedd through their practice of good labour relations. 

Thee brilliance of Robert Paul's modular design concept was that once he was drawn into 
filmfilm  production he was able to exploit successful entertainment modes to produce a 
commerciallyy successful product that satisfied the audience. Rachel Low made this 
observationn in 1948 with her assessment of his films. Although made in the absence of 
viewingg the material, and from a particular position in regard to cinema, she acknowledged 
Paul'ss interaction with the audience: 

[Paul's]]  importance to the British film industry, which was considerable, was due 
ratherr to his business and scientific abilities than to any artistic gifts. Led into film 
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productionn by force of circumstances, he remained an engineer rather than an 
artist,, and his films seem, from a perusal of their detailed synopsis, to have the 
largerr possibilities of the cinema, which contrasts strongly with the films of the 
Hepworthh Manufacturing Company. Their worth should not on this account be 
underrated,, however, as they were no doubt well adapted to the level of public 
appreciationn in the cinema's music hall and fairground days.107 

Ass more has become known about him, however, and the cultural complexity of the period 
iss recognised, it becomes apparent that Robert Paul was also a particularly intelligent and 
insightfull  entrepreneur, with the energy and engineering skills to realise his ideas. As Low 
pointss out, he was able to respond to the audience in ways which foreshadowed the 
subsequentt use of cinema as mass entertainment. 
Duringg the first few years of the Theatrograph presentations, Paul was active with the same 
seamlesss totality in all aspects of the business. Having achieved a reasonable image with the 
modifiedd projector, he continued developing and manufacturing hardware that added 
precisionn to the processes of making and showing images. At the same time, he was selling 
projectorss to meet the extraordinary demand, first from conjurors, and then from proprietors 
off  halls, fairground showmen and speculators who wanted exclusive rights to territories.™ 
Thiss work of technological refinement was undertaken in a period of widespread interest 
fromm inventors; as Barnes says, from 1896-1900 there were 566 patents taken out in respect 
off  animated picture devices in England, France and Germany. Paul's own patents were 
concernedd with both film production and exhibition, so they included various perforation 
andd printing devices, as well as a revolving head tripod which could be used for precise 
alignment.. As the description of this tripod in Cassels Family Magazine (1897) shows, 
controll  was as important to Paul as the spectacle of the panning shot: 

Thee camera could be slewed round horizontally so as to follow a moving object 
andd keep it in the centre of the field of vision by means of a horizontal worm 
wheel.. It could also be tilted in any direction with the aid of a spherical seat on 
thee short tripod which supported it. In brief, it was under complete 
management.109 9 

Paull  also patented a portable generator which removed some of the other uncertainties for 
itinerantt exhibitors who were never sure of supply yet did not want the burden of batteries. 
Later,, he patented a fireproof projector that became an imperative as tighter legislation on 
thee control of screenings responded to a number of celluloid fires. His engineering 
backgroundd and preoccupation with the practicalities of entertainment also permeated his 
ownn business as an exhibitor. He either made his own presentations of moving pictures or 
closelyy supervised operators who worked for him at other venues. These too he managed 
withh precision, ensuring that all the presentations of his apparatus were as faultless as 
possible.. Like the Lumières, as an inventor, an exhibitor and a film producer, he brought the 
standardss and rationality of scientific research to the ragged world of popular entertainment. 
Unlikee his French and American counterparts, however, Paul was personally immersed in 
thee exhibition of films and not quite so "above the battle" in his understanding of audiences 
andd was, therefore, able to intuit their demands. 
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Thee impact of Paul's approach on film form 
Duringg 1895 Paul made at least one film which was subsequently used for projection and, 
inn the early months of 1896, he produced a number of films showing stage acts from the 
Alhambra,, including a dance troupe, some conjuring variety acts, comedies and dramas. 
Thesee he himself used for exhibition and he sold copies to lanternists. Paul's film production 
stoppedd briefly in 1897 but, during the final months of the year, production began again. 
Thiss rather erratic approach to filmmaking changed in 1898 as Paul established his film 
"studio""  in Muswell Hill , and produced more dramas. As before, his approach was rational, 
precisee and governed by a clear understanding of the product and the market. Barnes cites 
Federickk Talbot's description of the studio set-up published in 1912: 

AA plot of land was acquired at New Southgate in north London, and here the first 
buildingg was erected, designed essentially for staging plays. It was a combination 
off  a theatre with an ordinary photographic studio used for portraiture, in a 
commodiouss lofty hall, with a proscenium opening measuring 18 feet in width by 
133 feet in height. The stage level was about 8 feet from the ground, the under parts 
beingg available for working effects from below such as bridges and stage traps, 
andd other artifices of the playhouse. The front wall, which faced the northern sky, 
wass divided vertically so as to permit the sections to be opened out on either side 
too any required extent to reveal the interior. The front roof, set at a sharp angle 
wass glazed to give top light. A special platform, running on a wheeled carriage 
andd track, the deck of which was level with the floor of the stage, was laid 
oppositee and at right angles to the proscenium opening, to accommodate the 
cameraa and operator.110 

Itt seems from this description that the studio was clearly designed as a technological 
extensionn to the camera. A year later, a larger studio was built which Paul describes as a 
miniaturee stage — closer to the idea of the studio as an extension of the theatre. As moving 
picturess became more popular and diffused internationally, the entertainment intertext of the 
technologyy began to dominate, and was consolidated by other producers.111 While the studios 
providedd a suitable space for dramas and comic films, Paul also continued to enlarge his 
cataloguee of actualities in multi-reel "scenics" of exotic parts and "topicals". These included 
viewss of Egypt, Sweden and the Isle of Man, and news-worthy events such as the Diamond 
Jubileee procession in 1897 and, in the following year, a "news scoop" with the filming of 
thee disastrous launching of the HMS Albion. In the wake of the evident public, enthusiasm 
forr moving pictures other producers and exhibitors entered the field. Nonetheless, despite 
thee competition, during the following decade Paul continued to lead the field in the making 
off  drama films that responded sensitively to the trends in the industry. 

Paull  was not an especially creative filmmaker and his most significant intervention was 
achievedd in shaping the product to fit  the perceived appetites of the audience. He was able 
too do this effectively because his approach to film production drew on the professional 
methodologiess of the instrument-maker, which were closer to those of entertainment than 
eitherr Edison or the Lumières. Much as a laboratory can be understood as a technology that 
providess the ideal conditions for a defined procedure by eliminating unwanted external 
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interference,, so his conception of a "studio" was as a technological continuity with the 
machinee ensemble for taking and showing moving pictures to a specific audience. As a 
furtherr scientific rationalisation of filmmaking, he attached a processing plant to the studio, 
capablee of handling 8,000 feet per day. This vertical integration of the process was not only 
economicallyy efficient, but it also allowed him to industrialise the production of a 
particularlyy popular product that he called "trick" films. More than anything, however, his 
experiencee as a skilled technician, occupying a social space between scientists and 
entertainmentt at a time when technology was a popular spectacle, kept him in touch with the 
kindss of pleasures to be gained from moving pictures, once the novelty had begun to pall. 
Finally,, and again in response to the rising expectations of the audience, he recognised in 
19100 that the high production standards required to remain competitive increased the 
financialfinancial risks beyond a sustainable level.112 It was not so much that he was unable to 
competee but, typically, he made a rational analysis of the business and concluded that the 
rewardss did not appear to warrant the financial risks. 

Summaryy of Part 3 
Robertt Paul's withdrawal from the film business in 1910 marked the end of a period in 
whichh his work fused together many facets of the developing industry."3 He had been a 
hardwaree provider, film producer, exhibitor and a significant distributor. His intellectual 
mobilityy and sensitivity to the demands of the entertainment industry drew on the broad 
rangee of skills that instrument makers required, as well as an understanding of the quite 
particularr conditions that pertained to technology as a popular topic of entertainment in the 
closingg decades of the 19th century. The initial presentation of the Theatrograph was 
perhapss no more than a technological thrill , intended by the Alhambra management to meet 
thee competition from the Lumière Cinématographe at the Empire. However, Paul's earlier 
forayy into the Kinetoscope business enabled him to realise that people did come to see 
movingg pictures for the films that were shown or at least they would come back again if 
theree was a different programme. He recognised that the software was important, and that 
somee of the familiar stage acts in the Alhambra show could be re-presented within the 
entertainmentt context of the magic lantern tradition, and be attractive. He was surprised by 
thee response to his film of the Prince's Derby but learned quickly to incorporate the most 
popularr aspects of spectator sport and newspaper-reporting in the theatrical shows, much as 
lanternistss had done. He also used his resourcefulness as an instrument maker skilled at 
prototypee production to synthesise many of the technical achievements of Edison and the 
Lumièree brothers and fuse them into a coherent product for popular exhibition. 

Paull  imitated discrete features of the apparatus developed by other technologists, the 
entertainmentt genres of popular culture and existing production methods, and collaged them 
togetherr with precision to form an economically successful combination. His commercial 
andd creative understanding of the Theatrograph — his chief invention — was distinct from 
bothh Edison's Kinetoscope and the Lumières' Cinématographe in its intertextuality. Where 
Edisonn predominantly saw the phonograph and slot machine entertainment as the 
commerciall  and media intertext for the Kinetoscope, and the Lumières saw the popular 
appetitee for all forms of "amplified" photography, not least stereoscopy and colour, Paul saw 
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aa much more promiscuous machine. His interpretation of moving pictures was not 
Modernistt in the sense that he was striving for a media specificity, but placed it wherever it 
couldd be assimilated as a replication or mutation of what already existed, whether that was 
Earl'ss Court, the theatre or in the lanternist's repertoire of images and technical invention. 
Hiss approach to the software of cinema was equally eclectic. The films used the stage at the 
Alhambraa as subject matter and also copied the typically Edisonian topics of male sports, 
suchh as boxing, and the popular sports of horse racing, rowing etc. At the same time, he also 
madee views and actualities, much as the Lumières were successfully doing. The enthusiastic 
receptionn of these films suggested to him a strategy of the newspapers and "topicals" to 
supplementt the mainstay of the song-slide and lantern entertainments that were currently 
popular.. His dramas were equally eclectic; he borrowed heavily from life model slides — a 
particularr form of "live action" lantern show — as well as well-known stories, which he 
adaptedd for film as screenplays, or simply turned into moving picture versions of slide sets. 

Thee obvious strategy of eclecticism, however, seemed to evade other pioneers working with 
aa new technology and a new entertainment form. What prepared Paul for this was not simply 
hiss personal gifts but, as we shall see in the ensuing chapters, the fundamental requirements 
off  his chosen profession as an instrument maker. He was fortunate in the fact that he came 
acrosss moving image machines at the cusp of the century when technology and science were 
onn the point of stabilising their discursive separation. As a consequence, his entrepreneurial 
opportunismm was consolidated by a technical concern with reliability and miniaturisation, 
andd a precise understanding of the appeal that the spectacle of new technology had for the 
public.. Most especially, however, Paul's work as an instrument maker, supplying itinerant 
lecturerss who toured educational shows, enabled him to take audiences seriously and 
respondd to a public that was actively concerned not only with what new technology was, 
whatt it could do and what sensations it had to offer, but who were also passionately 
concernedd with what technology meant. 

Ass we have seen in this survey of three of the most important contributors to the 
developmentt of moving picture technology and early film form, there were considerable 
differencee in a number of areas. First, although they each shared ideas about what it was they 
weree working on, their practices were quite different. Second, they attempted to realise these 
ideass from quite distinct experiential and knowledge bases. Moreover, in as much as 
personall  imperatives were fulfilled by the inventions that they owned, the outcomes also 
variedd greatly. As a consequence, three quite distinct technological interventions emerged at 
moree or less the same time. Furthermore, as the inventors became implicated in film 
production,, these varied backgrounds impinged directly on individual ideas of how to use 
film.. Much of the discrepancy, if not the detail, has been apparent for a considerable time, 
andd the following chapter wil l discuss a number of the producers used in the historical 
approachess discussed in Chapter 1, to reduce difference in order to account for the apparent 
universalityy of cinema. 


