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In the latter part of the nineteenth century, Thomas Edison attempted to 
control the diffusion of his inventions, the early cinematic camera, the 
kinetograph, and his projection technology, the kinetoscope. Edison un- 
derstood that it was not enough to maintain a patent for the apparatus, but 
if he was to dominate the market he also needed to control the films that 
were being made and projected with that hardware. Edison’s efforts eventu- 
ally proved unsuccessful, but if he had succeeded in his ambition to control 
the market for early moving-image technologies, would film history look 
quite different? The divide between the content of moving images and their 
technological apparatuses have expanded how we understand what cinema 
is. Beyond teleological accounts of great inventors and the birth of cinema, 
approaches such as the new film history have attempted to redress the bal- 
ance of seeing cinematic innovation as an onward march towards greater re- 
alism and fidelity of the apparatus. This chapter elaborates the overlapping 
concerns of copyright and creativity that engender innovations within 
moving-image technologies. Creativity in this sense is the problem-solving 
workarounds that have developed ever more innovations in the technological 
apparatus of cinema. Utilizing an archaeological approach, one can explore 
cinematic apparatuses as they intersect legal frameworks, entrepreneurship, 
and creativity. This chapter highlights how moving-image technological in- 
vention and innovations such as the kinetoscope and the optical printer do 
not point to the inevitability of technology’s forward march. The develop- 
ment and diffusion of moving-image technologies such as those of projection 
are never merely accounts of successive technological improvements. These 
technologies, which we have come to use, dismiss, and innovate upon, can be 
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seen as a co-production of interweaving concerns encompassing creativity 
and imagination, alongside frameworks of copyright and entrepreneurship. 

C7.S1 

C7.P2 

C7.P3 

C7.P4 

The Kinetoscope and Kinetograph, Paper Prints, and 
Early Cinema 

The development of the kinetoscope can be read as an early example of how 
creativity and copyright co-produce (moving image) technologies and histo- 
ries. Edison’s elaboration of the kinetoscope and kinetograph were the out- 
come of his attempts to do for the eye what the phonograph had done for 
the ear. 

In the year 1887, the idea occurred to me that it was possible to devise an 
instrument which should do for the eye what the phonograph does for 
the ear, and that by a combination of the two all motion and sound could 
be recorded and reproduced simultaneously. (Quoted in Dickson and 
Dickson 1894) 

The kinetograph (a film camera) and the kinetoscope (a film viewer) were 
developed in Edison’s lab utilizing Eastman’s celluloid film. Edison’s assis- 
tant, W. K. L. Dickson, was left by Edison to develop the technology for the 
kinetoscope, which was to be the basis for much moving-image projection 
technology. The kinetoscope, a peephole box that allowed one user at a time 
to view a short loop of film, developed one answer to the question of how to 
convey celluloid across a light source with an intermittent shutter to bring 
about the illusion of movement. It was, however, not the only invention for 
this purpose. There were other devices, such as the Lumieres’ cinemato- 
graph and Robert Paul’s theatrograph, that gave movement to still images. 
The competition to patent and copyright such innovations (Punt 2000; Op 
den Kamp 2018) as the kinetoscope speaks to the network of inventions and 
innovations that were rapidly being developed in the late nineteenth cen- 
tury. Edison’s machine, which was not patented in England, led to Robert 
Paul reverse-engineering the design of the kinetoscope to make copies of the 
machine for clients in the UK (Elsaesser 2012). The Lumieres made sure to 
patent their device, the cinematograph, and it is that device whose technolog- 
ical arrangement now best fits our notion of the cinema today. However, the 
kinetoscope gives us the first instance of the copyright of a motion picture. 
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Dickson, given the task of developing the kinetoscope in Edison’s lab, had, 
along with establishing a film studio in which to test out and film the subse- 
quent experiments with the kinetograph, also been responsible for ensuring 
Edison’s copyright. It was thus Dickson who had registered for copyright the 
recorded short sequence of Fred Ott sneezing (Loughney 1988).1 Dickson, 
familiar with copyright and patent in relation to many of the inventions that 
came out of the Edison lab, had registered a series of photographs, a ‘contact 
copy’ of the film on a card (Grimm 1999). This new form of moving image 
utilized a series of photographs as a reference, as it was the only way in which 
a motion picture could be registered for copyright at this time. 

From 1894 until 1912 paper prints, these series of photographs were uti- 
lized for copyright protection. The law changed in 1912, but both motion 
picture and other media were still being registered in this form up until 1940, 
with paper prints being deposited up until 1915. After 1940 the US Library of 
Congress was able to store the nitrate prints from films that were registered. 
Inventors such as Edison attempted to gain protection over their inventions 
through copyright. This led to over three thousand complete positive prints 
of the earliest examples of motion pictures deposited as paper prints in the 
US Library of Congress. These early prints have been a source from which 
film history has been explored. They account for the largest collection of 
early films that are accessible to view and are explored further in this chapter 
in highlighting the development of the optical printer. 

Paper Prints as Legal Entity 

Similar concerns about copyright and moving images were being explored 
at the same time in the UK, where motion pictures were also being protected 
as photographs. Photography in the UK was protected under a section in the 
Fine Art Copyright Act of 1862, 25 & 26 Vict., c.68 (Brown 1996). One of the 
main uses of these photographic registrations was to deal with the complaints 
that scenarios were being stolen and being used by unscrupulous producers, 
along with the problem of ‘duping’.2 In the UK, as this new media form of 
moving images was being considered, there were plans to copyright the 
whole of a film. This would see the whole series of photographs that made up 
the film as one picture, along with all the negatives and positives associated 
with it. Brown notes that while there were some cases of infringements of the 
projector movement patents, and some to do with the use of photographs 
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from films, these cases were mainly concerned with singular film images that 
required that they were previously registered in order that a case could be 
made (Brown 1996). As multiscene fictional films appeared, filmmakers were 
careful to ‘register a frame from each scene’ as the combination of a sequence 
of images was not copyrightable (Brown 1996). In the United States, the con- 
cern for ‘duping’ was also linked to the legal frameworks that contributed 
to the characterization of what a motion picture was: story, performance, 
exhibition, and form. Edison’s concern to control his patents for the tech- 
nology saw him look to use legalistic means to try to link the content to the 
form. These attempts to copyright films and standardize the technology led 
to much legal wrangling.3 However, the paper print collection highlights the 
tension between the modes of knowledge production as it is demonstrated 
through inventions and innovations and as it is rationalized as a formal in- 
stitutional form, in terms of copyright and patents. The tautological histories 
that repeat the adage of a singular birth of cinema fail to account for the in- 
coherent copyright standards and the way in which they shape our under- 
standing of film history, and thus romanticize cinema’s beginnings as linear. 

The overlapping of copyright constraints, new technologies, and film his- 
tory (aesthetics and historiography) highlight that moving images have to be 
understood as a network within a wider contextual relationship beyond film 
as cinema, as a medium amongst other media, which also encompasses other 
institutions such as law courts and museums. In discerning what film was, 
institutions beyond those of the burgeoning film industry had a stake in its 
classification. The arrangement of cinema relied upon duplication as a means 
to satisfy its interested parties: copyright clerk, entrepreneur, archivist, and 
moviegoer. 

The Optical Printer 

The role of duplication in cinema is important for various areas of its op- 
eration, such as reproducing copies for distribution and for authentication 
in copyright. The film industry had devised two types of machines for the 
process by which moving images could be duplicated: contact printers and 
optical printers, as seen in figure 7.1. 

A contact printer is a system whereby the positive and negative films 
are held in close physical contact while printing, to produce a duplicate of 
the film. With a contact printer, the films’ emulsion surfaces are in contact 
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POSITIVE 

Figure 7.1 

C7.P10 

with each other at the moment of exposure. The optical is any printing ma- 
chine that uses an optical system intervening between positive and neg- 
ative. The optical printer, a device used to re-film the photographic image 
frame by frame, could be found in most major movie studio special-effects 
departments to produce out-of-camera effects. It could be found in exper- 
imental film practices such as the London Filmmakers’ Co-op of the 1960s 
and 1970s as well as in the film archivist’s lab, to duplicate prints for the 
purposes of restoration and preservation of original prints. 

The optical printer is a combination of projector and camera, in which the 
printer can pull a film, frame by frame, through its mechanism in order to 
re-photograph it onto a new roll of unprocessed film. Utilized in this sense to 
produce a duplicate of the film, it also offers a wider catalogue of reproduction 
possibilities through its adjustable properties. These possibilities ranged from 
the ability to enlarge and reduce details within the frame, to the ability to pro- 
duce dissolves, fades, and many other effects that were previously separate in- 
camera processes. The in-camera effects such as superimpositions, mattes, and 
substitution shots formed a fundamental aspect of the early history of the cin- 
ematic apparatus, from Edison’s studio films such as the Great Train Robbery 
(1903) to the trick shots employed in the films of Georges Méliès. The in-camera 
effects were already developed within photography but offered new possibilities 
with the development of motion picture technologies. 
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Méliès was an illusionist with his own theatre before he realized the poten- 
tial of the new moving-image technology. Like many other entrepreneurs 
of the time, he was part producer, part inventor, and part salesman (Zielinski 
1999), and failing to get his hands on the Lumieres’ cinematograph, he was able 
to utilize Robert Paul’s theatrograph (Punt 2000) to combine his talent in one 
area to supplement the other. Méliès understood the theatrical and fantastical 
potentials of the moving image, producing an illusionistic cinema dissimilar 
to the actuality film being produced elsewhere. Méliès’s approach was to com- 
bine the premise of his stage shows with the possibilities afforded by the moving 
image. He innovated several trick and special effects with the technology that 
were to become the signature of his cinema. Films such as Un Homme de Têtes 
(1898) utilized superimposition, whereby he overlaid images of his own head 
so as to appear in one sequence to be singing with himself. These effects and 
illusions, which are implicated in the in-camera and early visual effects of the 
optical printer, belie the wealth of instruments and apparatuses that fought 
for popular attention in the world’s fairs, music halls, and theatres of the nine- 
teenth century. These trick effects, which shows such as the phantasmagoria 
used, employed multiple projections to create a multitude of illusions (Altick 
1978). These types of effects were created in an atmosphere of exchange that 
encompassed both scientific interrogation and popular entertainment (Punt 
2000). The notion of ‘illusion’ implicit in these manifestations of popular enter- 
tainment finds its resonance in the optical printer. 

The optical printer was to become the home to out-of-camera special 
effects. These possibilities were realized by the cinematographer Carl Gregory 
when he came upon a printer designed by a G. J. Badgley of New York (figure 
7.2), which could be used to produce copies of a standard film using do- 
mestic size film stock. Gregory recognized the printer’s usefulness to news 
productions and for its ability to produce special effects. 

Such a machine made with both heads for standard size film might be used 
to great advantage for trick work or for changing the frame line on ordinary 
standard size film. The news weeklies which use films from many different 
cameras of different frame line would find such an apparatus particularly 
valuable because the frame line of the negative would not make any differ- 
ence as to its location upon the positive, a slight change in the adjustment 
of the printing head being all that is necessary to shift the frame line to any 
desired position. (Gregory 1918, 1660) 
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C7.F2 Figure 7.2 

C7.P14 Badgley, it transpires, was also developing a moving-image camera for 
taking pictures from planes, which would be useful not only to the enter- 
tainment industry but also to the military. Gregory having seen the possi- 
bilities based on Badgley’s work, developed his own optical printer for ‘trick 
work’ in 1928. The optical printer designed by Gregory and built by Fred 
A. Barber had listed at least sixteen different things that could be done with
it, from duplicating standard and non-standard negatives, slowing down
and speeding up the action, and reversing and repeating events, alongside
fades, superimposition, and multiple exposures. Only the ‘ingenuity of  the
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operator and the film material which he has available for reproducing ideas’ 
were limitations on the things that the printer could do (Gregory 1928, 425). 

Most optical printers were bespoke creations, built by camera operators, 
visual-effects specialists, and cinematographers in film studios, who were 
required to create special effects as and when a production demanded. 
Gregory’s hope was to produce a standardized machine as opposed to the 
custom-made units available at the time. However, the first commercially 
available optical printer, the 1927 Depue & Vance Daylight Optical Printer, 
was produced mainly to reduce standard prints to 16 mm. The daylight el- 
ement of the printer allowed for operation without recourse to a darkroom 
other than to load the positive film magazine, and while more accessible, this 
machine was not mass-produced (Depue 1927). 

It was only with the onset of the Second World War that the optical printer 
became a standardized instrument made available to the film industry as a 
whole. Linwood G. Dunn, a cameraman and special effects specialist at RKO, 
created the Acme-Dunn optical printer, with Cecil Love, for the US Armed 
Forces Photographic Units in 1943 (Dunn 2013). It was the first printer 
designed for mass production and was used as part of the American war ef- 
fort, highlighting the connection between war and moving-image technol- 
ogies, which is most notably discussed by Virilio (1997) and Kittler (1999). 
McGee points to the importance of motion pictures in modern warfare, 
for its use in ‘reconnaissance, news values on our home front, and audio- 
visual training education’ (1944, 103). The motion picture units trained 
cameramen to film during combat for tactical purposes and latterly as news 
footage. The necessity for high-quality photographic equipment led to nu- 
merous advancements in techniques and equipment during the war, some 
of which were only available in its aftermath, but were considered an integral 
part of the war effort. 

There are occasions when planes fly purely on reconnaissance missions, 
and for them it is the bringing back of good films that counts most. The de- 
velopment of multiple camera mounts, and the types of ships these are used 
in, are military secrets. Let it suffice to say that the camera’s action is exceed- 
ingly fast to coincide with the speed of the ship in which it is mounted. Such 
a camera and plane were used by our Air Forces to bring back movies of a 
sunken Japanese vessel in the waters off Guadalcanal. The plane zoomed in, 
the pilot pressed the button and the cameras whirred. (McGee 1944, 106) 
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Dunn had been asked by Eastman Kodak, which was dealing with much 
of the technical installations of moving-image technology for the US gov- 
ernment, to offer a solution to the problem of providing optical printers to 
the photographic unit. As optical printers were bespoke instruments, the 
printers could not be procured as easily as commercial items. Dunn was 
commissioned to produce a standardized machine for the military photo- 
graphic units to provide for all their optical effect needs (Dunn 1981; Dunn 
1944). Given free reign by the US government, Dunn worked with the Acme 
Tool and Manufacturing Company to produce a high-specification model. 
The printer, besides doing the usual range of optical effects could 

make automatically driven dolly or zoom shots at any practical speed; make 
horizontal or vertical frame slide-off effects; wipe off in any direction at any 
speed; do any frame-combination printing within a 12-frame cycle; and 
enlarge from 16-mm, including successive 3-color separation negatives. 
(Dunn 1944) 

With the end of the Second World War, the Acme-Dunn was to become the 
industry standard to be used by studios and the new independent special 
effects industry. The optical printer became a staple of the industry and be- 
came synonymous with some of the most notable developments in cinema- 
tography and special effects, from Citizen Kane (1941) to Star Wars (1977). 
The Acme-Dunn led to the development of many more machines that used 
its design as the basic principle for their own. For example, the Oxberry, 
which in 1957, mirroring the innovative curiosity of G. J. Badgley, intro- 
duced the first aerial image optical printer, building upon the principles of 
the Acme-Dunn printer. As with the history of the kinetoscope and sim- 
ilar projection technologies, the development and innovation of the optical 
printer cannot be seen to have a singular origin. There were many different 
innovations upon the optical printer before it came to its standardized, mass- 
produced form. Between special effects and duplicating from one format to 
another, the optical printer had various paths of development, including its 
use within the military context. A further elaboration, however, is its entan- 
glement within legalistic frameworks of copyright and institutional concerns 
for preservation. 
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The Optical Printer and Paper Prints 

The process by which the paper print collection continues to be preserved 
and restored to projectable prints highlights how copyright is entangled in 
the development of what moving images are, culturally, historically, and 
technologically. This is highlighted in the narrative of the film The Film of Her 
(Morrison, 1996), where a US Library of Congress clerk is driven to uncover 
the lost paper print collection because of a childhood encounter with a por- 
nographic film. Morrison’s use of found footage and the forgotten archivist4 

voiceover foregrounds the encounter between film history, memory, and de- 
sire (Paletz 2001). What is missing in Morrison’s account is the role those 
cinematic technologies employed in the restoration efforts’ account for how 
the materials remain accessible, beyond their seemingly material constraints 
and institutional machinations. The never quite lost paper prints had been 
fed back through the technology of their making in order that they could re- 
emerge as celluloid film. 

There have been a number of projects to restore the paper print collection 
at the US Library of Congress, all attempting to restore the three thousand 
paper films into viewable 35 mm or 16 mm film prints. The first attempts 
began in 1942 under Howard Walls, who first catalogued the collection at 
the US Library of Congress. Walls sought the help of the American National 
Archives’ motion picture division, which had an optical printer that could be 
used to restore the paper prints. The Archive’s motion picture engineer was 
Carl Lewis Gregory, who, as previously mentioned, had already built his own 
customized optical printer. More importantly, the connection to Gregory was 
useful not only in his understanding of the optical printer but more critically 
and fortuitously, because Gregory already had knowledge of the paper prints. 
Gregory had been employed at Edison’s lab and had been responsible for pro- 
ducing paper prints for registration purposes while he worked there. While 
copyright law had changed to include motion pictures by 1912, the practice 
of paper prints had continued up until 1915 (Grimm 1999). Gregory, having 
already developed an optical printer to deal with brittle and shrunken film, 
was able to use this printer in a modified form for the purposes of attempting 
to reanimate the paper prints. 

A modified Process Optical Printer was designed with a special projection 
head having interchangeable sprockets and pull down pins to take without 
mutilation any old 35mm film. An adjustable aperture plate permitted 
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framing any off standard frame lines. The camera head of the printer was 
provided with interchangeable aperture plates so that the old film could be 
reproduced to either silent or sound standard. (Gregory 1944, 165) 

And the likeness to the problems of working with damaged prints, in general, 
was also obvious to the engineer in his account of the process to restore the 
paper prints in Resurrection of Early Motion Pictures: 

The resemblance of the fragile paper strips to that of old films was striking. 
Of course, the paper film could not be illuminated by transmitted light, but 
it could be photographed by reflected light. Why not, therefore, rig lights to 
illuminate its picture surface and copy it frame by frame on the process ma- 
chine? (Gregory 1944, 165) 

Gregory’s account of the ‘resurrection’ of the paper prints utilizes an array 
of early and pre-cinematic technological approaches to optimize the optical 
printer, which encompasses the main facets of moving-image technology, 
from conveying the print through the projector to transforming the light 
source. 

Copying of imperforate ribbons is also a grave problem and presents two 
main alternatives: the first, and the easier of these, is to devise a gripper 
movement with feed and take-up rollers instead of a shuttle movement and 
sprocket wheels. Such movements were used in some of the old coin-in 
slot machines that used this type of mechanism to show movies on paper 
ribbon. The second alternative is to perforate each frame after registration 
in a frame-registering device. This, of course would be a long tedious pro- 
cess similar in method to that of animated cartoon photography. (Gregory 
1944, 168) 

Gregory’s endeavours, illustrated by lantern slides at the Society of Motion 
Picture Engineers technical conference, was the beginning of the enter- 
prise to restore the paper prints to an exhibitable mode, a lengthy process of 
frame-by-frame photography. The project, while gaining some support, was 
lacking funding, and so the Library combined its efforts with RKO Pathé to 
fund the production of negatives of the paper prints. The project saw Richard 
Fleischer, the director of RKO’s Pathé Flicker Flashback series—where silent 
films were updated to include ‘sound effects and comic narration’ (Grimm 
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1999, 210)—use the paper prints as content for his series. The Library 
would be sent a duplicate negative, and Fleischer would send the raw stock 
to Gregory for processing. The project continued up until the US Library of 
Congress lost access to the optical printer and RKO took over the duplication 
process in-house (Grimm 1999; Paletz 2001). The in-house knowledge came 
from Linwood Dunn, who was a special effects technician at RKO and the 
leading authority on optical printers. At the time he had already begun devel- 
opment on the Acme-Dunn optical printer for the armed forces at the behest 
of Kodak and the US government. Dunn, like Gregory, devised a bespoke op- 
tical printer to convey the paper prints using a reflective light source to pro- 
ject. The material that was restored was what director Fleischer used in his 
Flashback productions. With the end of the Flashback series in 1949 came 
an end to this attempt to restore the paper prints (Grimm 1999; Paletz 2001). 

The next attempt to restore the paper prints came when Walls instigated a 
relationship with the Academy of Motion Picture Arts and Sciences. In 1947, 
Walls had managed to get agreement between the Academy and the Library 
for further restoration of the prints. Walls was eventually taken off the pro- 
ject following concerns over missing prints (Grimm 1999), and it was at this 
point that Kemp Niver entered the scene. The ex-police detective was sent to 
track down the missing prints and then latterly took on the project to restore 
them. As in all previous incarnations of the project, a bespoke optical printer 
had to be designed in order to convey the prints and photograph them frame 
by frame. Prior to Niver’s approach, Walls had utilized a Douglas Hiedanus– 
designed optical printer, and Niver, between 1953 and 1967, utilized an Ovi 
Sehstead printer, which registered frame by frame onto 16 mm film. William 
Ault, a former assistant of Niver, was part of the team that continued to re- 
store the paper prints at UCLA, restoring them to 35 mm prints in the 1980s 
(Paletz 2001). The project modified a Niver printer, replacing it with 35 mm 
film stock. While Niver’s project had been successful in making exhibition 
prints of the three thousand films in the collection, the 16 mm prints were 
not always considered faithful reproductions. There were decisions made 
to omit certain images during the process, as they were considered prob- 
lematic because of ‘cosmetic’ reasons such as fogging. This meant that the 
reproductions were not always a mirror of the paper print (Gaudreault et al. 
2003). Ault, within the new 35 mm project, still required a process that used 
frame-by-frame photography, which was highly labour intensive. The resto- 
ration project was invigorated once more with the installation of the TRIS 
printer. 



OUP UNCORRECTED PROOF – FIRSTPROOFS, Wed Oct 16 2019, NEWGEN 

/12M_efinrosttt_i0p8r0o7o1f9s/AfiTleUsS__toM_Uty.ipnedsdett1in1g8/validation 16-Oct-19 15:54:32 

C7.P30 

C7.P31 

C7.P32 

C7.P33 

C7.P34 

C7.P35 

C7.P36 

118 Amanda Egbe 

One of the main modifications to this printer was to change the aerial 
image lens to a printing Nikor lens. This is specially designed for printing 
flat images. The TRIS is controlled by a series of stepper motors that ad- 
vance each frame of the paper print (mounted on reels) at a predetermined 
distance. The image itself is illuminated by a set of fiber optic cables that 
produce a consistent yet cool light source. This image is split and routed to 
the 35mm camera that is part of this Printer and also reproduced on a video 
monitor. (Grimm 1997) 

The process was aided using the Acme printer for paper prints with 
perforations, but it continued to be a frame-by-frame registration process. 
The TRIS system developed a computer-assisted registration process, which 
alongside the video monitoring made for better alignment (Grimm 1997). 
Alignment was key to getting the best image, to avoid unsteady and jittery 
images. 

In 2003, the Library of Congress proposed to continue the restoration pro- 
ject, looking to develop a digital alternative to the TRIS. The Kinetta Archival 
Scanner came about as a modification for a design for an archival telecine. 

Rather than advance the paper print frame-by-frame and attempt to align 
itperfectly, it was decided to stick with far gentler continuous film move- 
ment, and use a pair of diffused pulsed-xenon lamps, triggered by optical 
sensors, to freeze the image of the moving paper print for capture by a 2K 
x 2K monochrome digital camera. This data was captured as a 12-bit log 
image, and stored onto hard drives. (Kreines 2009) 

The captured film could be cleaned up digitally and transferred to 35 mm 
via the Kinetta 4K film recorder. Filmmaker Jeff Kreines’s prototype scanner 
was designed for the specific needs of the paper print collection. Combining 
off-the-shelf parts, the configuration was similar to an optical printer in its 
ability to reposition, crop, and rotate the image optically. Like other historical 
optical printers, the Kinetta film scanner was at the outset a bespoke machine 
and prototype. 

The development of film-scanning technology here cues an overlap of a dif- 
ferent arrangement of technologies, in part pointing towards how computers 
overlap with other moving-image technologies. The development of optical 
printers with scanning and computer technology had already begun to be 
advanced in the work of filmmakers such as the Whitney Brothers in the 
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aftermath of the Second World War. The Whitney brothers, James and John, 
were customizing optical printers for their own experiments in abstract film 
art, to produce ‘controllable graphic images by a method other than hand 
animation’ (Becker 1945, 95). In the late 1950s John Whitney was using 
an M-5 Antiaircraft Gun Director for his first mechanical, analogue com- 
puter, built for his own motion graphics company (Youngblood 1970). The 
bespoke approach of the Whitneys also points to the developments within 
art and film practices to create customized tools, both software and hard- 
ware, for the creation of moving images. Kreines’s scanner developed the in- 
tegration of computer-based technologies such as sensors that could replace 
grain with the pixel. The development points to how creativity and ingenuity 
alongside an interest for institutional concerns overlap. These innovations 
are entangled with notions of copyright and patent that go beyond the ma- 
teriality of objects as hardware, such as machines of duplication like optical 
printers. These legal frameworks also aim to constrain the content, the soft- 
ware such as films, in order to provide frameworks for duplication, and to 
prohibit and authenticate digital copies. These factors cannot so easily be 
untwined from each other. By innovating upon the optical printer, Kreines’s 
scanner produces authenticated duplications, preserving the authority of 
moving-image production within the archive. The technology also points to 
the necessity of the inauthentic, upon which special effects rely in order to 
produce their own illusionistic effects. Yet the non-authorized copy that digi- 
tization also indicates, that is, pirated versions, requires legalistic frameworks 
to co-produce meaning alongside those technological developments of re- 
production. Understanding these networks as interwoven helps to elaborate 
a complex analysis that goes beyond seeking the origin of a given media, as in 
the ‘birth’ of film or the turn from analogue to digital. 

C7.S5 

C7.P37 

Conclusion 

We can see in Edison’s battle to control the content of film through copyright 
alongside that of the technology, how this also shaped our understanding 
of film’s history and what film is, beyond technological advancements. New 
inventions, in terms of both instruments and content, were co-constructed 
alongside legal frameworks for protecting those entities. Creative solutions 
to new problems proved fertile ground on which to construct innovations 
in the area of film technology and copyright law. The paper prints that were 
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brought into existence for copyright purposes became the basis for an un- 
derstanding of early cinema. The prints were the remaining vestiges of an 
early production environment, whose first exhibited film examples were 
seemingly lost to history due to the volatilities of nitrate, war, and a rampant 
market. However, those same paper prints that, in part through the inclina- 
tion of archivists, became necessary to preserve and reanimate film history 
gave rise to further developments in moving-image technology. The optical 
printer evolved through its ability to animate through duplication. The spe- 
cial and trick effects that also innovated the early cinematic environment 
through such people as Méliès, whose entrepreneurship and knowledge of 
illusions proved a viable path for the new film technology, find resonance later 
in the advancement and diffusion of the optical printer. The optical printer, 
an instrument of special effects, was adapted for the purpose of handling the 
paper prints to bring them to a projectable state. The paper prints as a source 
of content were seen to have their purpose both as archival objects but also as 
entertainment and so led to efforts to adapt and innovate a technology that 
had already been revised and distributed as a war technology. What becomes 
apparent in the overlapping account of the kinetoscope, paper prints, and the 
optical printer is how film history and moving-image technology intersect 
and furnish each other with new materials from which to construct new his- 
tories and new technologies. 

To consider the moving image, at the intersection of duplication, highlights 
how invention and innovation of technologies are subject to wider networks 
such as legal and archival frameworks. These frameworks are themselves in- 
consistent and incoherent, yet in overlapping at the site of moving-image 
production, they co-produce meanings. The optical printer can duplicate 
moving images that proceed to be adaptive in meaning, from the notion of 
fact in the realm of the archive and the preserved and restored document to 
that of fantasy and illusion through the use of special effects in films. Between 
copyright and creativity, the kinetoscope, like the optical printer, presents an 
environment by which new technological apparatuses are engendered, new 
forms of content are expressed, and new legal frameworks are instigated. 
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C7.S7 

C7.P40 

C7.P41 

C7.P42 

C7.P43 

C7.P44 

Notes 

1. In 1894, ‘Edison Kinetoscopic Record of a Sneeze’, was the first surviving motion picture 
to be registered for protection, the sequence is a five second film of Fred Ott, another of
Edison’s assistants sneezing before the camera.

2. Duping is the process by which film companies obtained a print of a film, copied it and
either sold or exhibited the film, passing it off as their own (Decherney 2012, 19).

3. Peter Decherney’s Hollywood’s Copyright Wars: From Edison to the Internet highlights
the legal entanglements that have encompassed the moving image particularly as the 
new form of motion pictures was being delineated (Decherney 2012). Likewise Op den
Kamp’s The Greatest Films Never Seen: The Film Archive and the Copyright Smokescreen
(Op den Kamp 2018) highlights how copyright helps shape film historiography and
film history.

4. Morrison interviewed the archivist Howard Walls as part of the research for the film
and that is the basis for the voiceover within it. While Kemp Niver was credited with
leading the restoration project of the paper prints, receiving an Oscar for his efforts,
scholarship on the history of the collection places a different emphasis on his role, 
particularly in contrast to the history, which had mainly been written by Niver him- 
self. Niver had written Walls out of the history of the paper print collection, despite
the role played by Walls in cataloguing them and his early attempts to restore them.
Niver was not the only interested party to consider the collection important. The per- 
ceived history suggested by Niver is one where he had discovered this treasure trove of
early cinema and saved it from destruction. Current research however acknowledges
that while the collection may not have been maintained, it was never lost (Paletz 2001;
Grimm 1999).
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