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Will the 3D Revolution Happen? A Brief

Perspective on the Long History of

Stereoscopy (with special thanks to

Eisenstein and Bazin)

Ian Christie

James Cameron’s Avatar inaugurated a new phase of commercial 3D cinema at
the end of 2009 – and also precipitated the final stage in the full conversion of
cinema to digital. Many cinema operators who had been skeptical or hostile to
digital projection were persuaded that their outlay would at least be repaid by the
attraction of digital 3D, however short-lived this fashion might prove, and so the
tipping point was reached in digital conversion.1 Yet Avatar and its immediate
successors were not only commercially successful on a scale that dwarfed all pre-
vious 3D releases, but also provoked an even greater hostility toward the format
than its earlier manifestation had in 1952-1954. The canonical version of this is
Roger Ebert’s 2010 article entitled “Why I Hate 3-D (and You Should Too),”
which was followed by many similar and equally extreme expressions of animos-
ity.2 Ebert’s main assertion was that the process “adds nothing essential to the
moviegoing experience.” Among other reasons he gave for “hating” 3D were:
“for some, it is an annoying distraction […] for others, it creates nausea and
headaches”; adding for good measure that “it is unsuitable for grown-up films
of any seriousness” and “limits the freedom of directors to make films as they
choose.”3

Most of Ebert’s assertions are obviously polemical or subjective. In addition to
box-office results, there is in fact considerable evidence that many have found 3D
does “add” to their moviegoing experience. A survey commissioned by the UK
Film Council and British Film Institute in 2011 recorded Avatar as the third
most frequently cited film that “affected” a balanced sample of UK respondents,
with many commenting on its spectacular visual effects and on how 3D intensi-
fied their emotional engagement.4 And empirical research comparing viewers’
experience of the film seen in 2D and 3D found that the latter created great
“presence” or immersion overall.5 Subsequently, two non-mainstream films,
Cave of Forgotten Dreams (Werner Herzog, 2010) and Pina (Wim Wen-
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ders, 2011) enjoyed wide success and acclaim in the art house sector which had
hitherto been hostile to 3D. But such evidence seems unlikely to persuade those
who have felt affronted or “conned” (according to Mark Kermode6) by 3D since
its return in 2009, regarding it as, in Thomas Elsaesser’s colorful summary, “an
aberration, a travesty, and an abomination.”7 What I wish to focus on here is the
recurrent argument, already voiced in the 1940s, that 3D “adds nothing” to nor-
mal cinema experience; or that if it does “add something,” this is either gratui-
tous or distracting.

Cinema history, of course, records similar responses to earlier additions to
cinema’s prevailing regime. The introduction of synchronized sound and of
photographic color (as distinct from applied coloring) were resisted by many at
the end of the 1920s, largely on the grounds that these intruded into a medium
which was felt to be already mature. An editorial in the avant-garde journal Close
Up in 1928 spoke of the “future of pure cinema” as “safe in Soviet filmmakers’
hands,” faced with the “excrescent and reactionary strivings of talking and talk-
ing color films.”8

Even earlier, the very invention of moving pictures or “animated photography”
had been deplored as “unnecessary.” An art critic writing in 1896 was clear that
the Cinematograph had no artistic value, but might prosper “statistically,” by
mechanically reproducing what was placed before it as “slabs of life.”9 However,
there can be no doubt that during the 1930s, “an explicit and pure style of silent
film” was felt by some to be under threat from synchronized sound, color and
even stereoscopy, even though it is unclear how widely and coherently this view
was held.10 What is less widely understood today, by cultural critics and within
the industry, is that a similar sense of crisis reappeared at the end of the 1940s,
after sound and color had been assimilated, and that the new threats to “film as
art” were seen to be changing screen format and the first demonstrations of
Polaroid 3D, as well as the looming challenge of television.

Many of the complaints against 3D that have surfaced since 2010 were first
heard between 1946 and 1954, accompanied by denunciations of the widescreen
format that became established with Cinemascope in 1953. But there were also
trenchant arguments voiced in support of these new formats, which remain little
known; and two of the most intriguing were by André Bazin and Sergei Eisen-
stein, neither of whom have traditionally been seen as engaged in the 3D debate.

Total Cinema

Several generations of film students are familiar with Bazin’s seminal text “The
Myth of Total Cinema,” possibly one of the most widely quoted and anthologized
of all writings about the origins of cinema. This was in fact a review of the first
volume of Georges Sadoul’s history of cinema, L’Invention du cinéma 1832-97,
which dealt more comprehensively than before with the pioneers of moving
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images. From this, Bazin concluded that the 19th-century inventors saw “in their
imaginations […] the cinema as a total and complete representation of reality
[...] the reconstruction of a perfect illusion of the exterior world in sound, color
and relief.”11 Probably few of the many who have read this have noticed the inclu-
sion of “relief,” since Hugh Gray’s non-translation of “relief” does not immedi-
ately evoke stereoscopy in English.12 However Bazin continues in the same vein,
crediting a French historian P. Potoniée with the view “that it was not the discov-
ery of photography but of stereoscopy, which came onto the market just slightly
before the first attempts at animated photography in 1851, that opened the eyes
of researchers.”13 And he adds, “there was not a single inventor who did not try
to combine sound and stereoscopy [relief] with animation of the image.”14

Bazin would write two short articles about stereoscopy in the 1950s, immedi-
ately before and after the brief period when 3D films were being widely seen and
discussed, as part of the industry’s response to what was perceived as the threat
of television. The first, published in 1952, offered a brisk survey of stereoscopic
theory and processes as a prelude to welcoming Norman McLaren’s animations
in “artificial 3D,” which Bazin reported being “as difficult to describe to anyone
who has not seen some of this prodigious film artisan’s ‘flat’ animations,” but
best described as “abstract painting in motion and 3D.”15 For Bazin, 3D film may
be “a trivial scientific curiosity,” but he predicted it would probably make “a leap
as great as that from L’entrée du train (Lumière, 1896) to the train engine
sequence in La Bête humaine (Renoir, 1938).”16 Bazin insisted that the de-
monstrations at the Festival of Britain in London “already proved that 3D affords
the same interpretations, with an operation as orchestrated and utterly artistic as
‘flat’ cinema,” and invited his readers to “quickly take this new and decisive step
towards total cinema.”17 The echo of his review six years earlier is unmistakable:
realizing projectable 3D marked an important step toward making that “myth” of
the previous century’s obsessives and visionaries a reality.

Eisenstein and Stereo in Depth

Sometime in late 1947 or early 1948, Sergei Eisenstein wrote a long essay on
“stereo-cinema,” which has been claimed as his last completed text.18 Having
first appeared in English in 1949, this was included in the third collection of
Eisenstein’s writings in English, Notes of a Film Director, in 1970.19 For unknown
reasons, the essay exists in two versions, with the English version omitting a
long central section of some 20 pages, presenting in effect the beginning and
end of Eisenstein’s passionate advocacy of stereoscopy.

The most immediate reason for the essay was that the Soviet film industry had
just produced its first stereo feature film, Aleksandr Andrievsky’s Robinson

Crusoe which was released in November 1947, with Crusoe played by Eisen-
stein’s former pupil, Pavel Kadochnikov (who had played Vladimir in Ivan the
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Terrible Part 2 [1958], which, however, was then banned, and would not be
seen until the late 1950s).20 One phrase indicates that Eisenstein had seen Ro-

binson Crusoe: he talks about Robinson’s raft trying to slip past the tangled
lianas as “one of the best stereoscopic shots,” before going on to use it as the
basis of a rhetorical flourish: “the day is near when, instead of rafts, we shall see
galleys, frigates, cruisers, battleships and dreadnoughts arriving in stereoscopic
film ports.”21 What Eisenstein does not mention is that the film was presented in
a pioneering “autostereoscopic” format, using a specially constructed screen
which did not require viewers to wear glasses.22

Anticipating the optimism of Bazin, Eisenstein asserts that “it is as naïve to
doubt that stereoscopic film is the tomorrow of the cinema, as it is to doubt that
tomorrow will come.”23 Linked to this confident claim is a political argument:
“the bourgeois West treats the problem of stereoscopy either with indifference or
scorn, but the inventors and researchers in the Land of Soviets, its government
and its leading officials, pay a great deal of attention to it.”24 Eisenstein takes as
his target the French scriptwriter and sometime editor Louis Chavance, who had
written skeptically about stereoscopy in July 1946.25 The quotations Eisenstein
cites amount to asking – as many have done once again – who needs it? What
will it add to drama or comedy, even if it has some application to filming sculp-
ture? Eisenstein brands Chavance “conservative” and “obscurantist,” hence a ty-
pical proponent of Western ideology. We Soviets, he continues, are different; and
the essay ends with a paean of praise for “the glorious and triumphant tomorrow
[…] and those who have joined us in leading mankind towards a bright future!”26

The tone of this polemic is similar to that of a number of articles written in
1947, including the notorious “Purveyors of Spiritual Poison,” in which Eisen-
stein attacked a number of recent American films as examples of “the skill, in-
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ventiveness and technical mastery of American cinema used in the service of
darkness and oppression,” singling out Griffith’s The Birth of a Nation

(1915) as an “ultra-reactionary” film that “celebrated the formation of the Ku
Klux Klan, a fascist organization.”27 There were many contextual reasons for
this harshly critical stance. After the Central Committee’s banning of Ivan Part

2, Eisenstein had published a ritual self-criticism, but was still hoping to be al-
lowed to “correct” the film. More generally, since 1946 Stalin and Zhdanov had
emphasized the need to politicize all areas of life, with a special emphasis on
ending cultural and scientific deference to the West.

But even if these factors influenced the framing of the essay, and its professed
scorn for Western “backwardness,” the main aim of the full-length text is to out-
line an historical poetics of stereoscopy.28 After his opening declaration on the
“inevitability” of stereoscopic cinema, linked to the triumph of Robinson Cru-

soe, Eisenstein proposes an argument not unlike that of his essay on Disney and
animation, based on what would today be termed evolutionary biology.29 Forms
of art, he claims, stem from what is deepest in human nature, and their survival
is governed by the same law of natural selection that prevail in other spheres of
life. An example of non-survival that he offers – which reflects the prevailing
hegemony of Socialist Realism at this time – is “so-called ‘pure’ abstract art,”
“which could exist for a short period as a reflection of the doomed social class
than engendered it.” Eisenstein’s counter-example is “a no less abstract form of
art that has existed unchanged for centuries – the circus.” Circus, he claims,
deals in “feats of dexterity, strength, self-possession, purposefulness – all in
keeping with man’s inborn striving for the fullest development of these abil-
ities.” Likewise sport “provides us with the most perfect forms of exercising our
natural faculties, not only as spectators but as active participants.”30

From this standpoint, the test for 3D being a valid art form with a future must
be that “it answers some inner urge, some requirement of human nature,” and
there should be a history of striving to satisfy this urge “through different stages
of social development and artistic means.”31 But before exploring this history,
Eisenstein offers a brief phenomenology of the stereo-cinema illusion, noting
three main effects. First, there is representation which stays within the experi-
ence of conventional cinema, “like a flat high-relief suspended on the surface of
the screen”; secondly, the representation “recedes deep into the screen, drawing
the spectator into unknown depths”; and thirdly, the representation “‘falls’ out
of the screen into the auditorium” – an effect which can be “overwhelming.”

Although these mark a new stage in creating and manipulating the illusion of
volume for the spectator, Eisenstein argues that on close examination stereo-cin-
ema is only developing tendencies which were already inherent in cinema at the
time of its birth, bringing these to a more perfect expression. A similar realiza-
tion followed the introduction of synchronized sound and color: these were im-
provements on what had been present but inhibited in silent and monochrome
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cinema. So, stereo-cinema favors “foreground composition,” placing objects
near the camera to accentuate depth – a style which Eisenstein traces back
through his own films, from the famous image at the end of Ivan Part 1

(1944), with the Tsar in close-up profile and a column of his subjects snaking
away into the distance,32 through many compositions in the unrealized Que

Viva Mexico! (1932), including the Day of the Dead and a woman’s face in
close-up along the diagonal of a pyramid, and further back in Old and New

(1929) and even in Strike (1925). A similar tendency can be found in the Holly-
wood tradition that runs from Erich von Stroheim, through his former assistant
William Wyler’s Jezebel (1938) and The Little Foxes (1941) – in which Eisen-
stein describes the use of the wide-angle 28mm lens as “almost abusive” – up to
Citizen Kane (Welles, 1941), which takes this technique “to the level of trick-
ery and the absurd.” Earlier, such compositions were also frequent in the work of
Degas and Toulouse-Lautrec, Eisenstein observes, testifying to the influence of
Japanese models on these artists, and feeding his own precocious attraction to
this technique.

He admits that the most evocative examples of this tendency are still found in
“flat cinema,” which is explained by the necessity of using the “least expressive”
50mm lens when shooting in stereo. But despite such current limitations,

it is stereo-cinema that gives us the real sensation of the two main spatial
tendencies in contemporary cinema: that of “sucking” the spectator towards
what was formerly the surface of the screen, and of “discharging” over him
what hitherto remained flattened on the mirror of its surface.33

Why should these new expressive possibilities of stereo-cinema exercise such a
powerful appeal for the spectator? Eisenstein’s answer is that, if “ordinary” cin-
ema is the offspring of Edison and Lumière, stereo-cinema is also the great-
grandson of theater, of which it represents the latest and most socially developed
form.

What follows (and was omitted entirely in the English versions) is a lengthy
excursus on the history of theater, which Eisenstein divides into three main
phases. In the first “primitive” stage, reaching back into prehistory but also sur-
viving until recently in the collective rituals of Bali and Siam (Thailand), there is
no distinction between performer and spectator: all participate.34 The second
phase in all its varied forms is characterized by an “organic union” between ac-
tion and audience, where the performance seems to penetrate a mass of specta-
tors. In such forms, he suggests, there is immediately a “nostalgia” to unite the
dissociated roles of performer and audience, by seating arrangements which
bring at least some audience members close to the performance area, or enable
the performers to mingle with spectators. This nostalgia is not just a feature of
the modern era, Eisenstein insists, but is present throughout the long history of
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theater as we know it. His examples range across the history of carnival, court
masques and baroque theater (citing engravings by Baltazarini and Callot), the
move to arena-style auditoria in the later 19th century (as in Wagner’s Bayreuth
Festspielhaus), the Japanese Kabuki theater, with its hanamichi runway linking
stage and auditorium, up to performance in the round in the 20th century, and
finally to the Russian and early Soviet avant-garde theater, from Eisenstein’s for-
mer mentor Vsevolod Meyerhold, the great Symbolist producer turned Construc-
tivist, to his own work at the Proletkult, with his 1921 productions of The Mexican

and Léna, both seeking to engage the audience in avant-garde ways and challenge
theatrical convention.

Even in conventional theater, Eisenstein finds revealing examples of this desire
to create a connection, often by verbal means, as in long speeches clearly ad-
dressed to the audience rather than other characters, and he cites an anecdote
from the Moscow Art Theatre – described as the last defender of the “fourth
wall” – where the great actor Ivan Moskvin regularly played the governor in Go-
gol’s Dead Souls, and once shouted at the audience: “What are you laughing at?
It’s yourselves.” In this same passage, he recalls a conversation with Pirandello in
Berlin, when the playwright spoke of wanting to write a film script in which
characters would argue with the projectionist – and this prompts a recollection
of the anarchic comedy Hellzapoppin (Potter, 1941) where this does indeed
happen. But what cinema also offers – making it effectively the third phase in
the history of theatrical representation – is the ability to “make illusion almost
tangible,” through its use of elements of reality “transformed by the creative will
of the artist.”35
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The “simple technique” of cinema has long been able, “by means of lens and
microphone,” to make us “invisible observers of the most secret actions taking
place within four walls.”36 But, Eisenstein insists, “the cinema as art” wants to
go further, beyond the interior monologue (which he had identified in the early
1930s as one of the major opportunities granted by sound), to “penetrate into the
inner processes of thought and feeling.” In contrast to the preceding condensed
history of theater, which drew on a lifetime of theatergoing and research, Eisen-
stein’s account of the growing tendency to “subjectivize” cinema was clearly in-
fluenced by his recent viewing and access to Western cinema literature.37 In rapid
succession, he cites the “I” of the narration in Hitchcock’s Rebecca (1940), the
psychoanalytic basis of Secrets of a Soul (Pabst, 1926), Spellbound (Hitch-
cock, 1946) and Lady in the Dark (Leisen, 1943), the dream sequences of The
Lost Weekend (Wilder, 1945) and Dream Girl (Leisen, 1945/48),38 and the
first-person camera in Dr. Jekyll and Mr. Hyde (Mamoulian, 1931), Lady in
the Lake (Montgomery, 1947) and A Matter of Life and Death (Powell,
Pressburger, 1946). All of these serve, in different ways, to align the viewer with
the central character’s perception, and clearly fascinated Eisenstein, even if he
feels obliged to denounce them as examples of a “pathological introspection to-
wards which Western ‘creators’ have turned, breaking with the healthy realism
that would not serve reaction.”39 However, like the increasingly frequent
breaches in theater’s “fourth wall,” they demonstrate an immersive ambition,
reaching toward that “aspiration” which Eisenstein detected in earlier phases of
culture.

For Eisenstein, Aldous Huxley’s satirical vision of the future in Brave New

World, with movies replaced by “coloured and stereoscopic feelies,” offering a
new level of erotic stimulation to their viewers, amounts to an ironic diagnosis
of the fate of bourgeois culture, aided by its science.40 His defense of stereo-
cinema in Soviet hands insists that it is democratic, uniting performers and audi-
ence; and thus embodies “progress,” in socioeconomic as well as aesthetic
terms, just as synchronized sound and color did, confirming cinema as the third
phase of theater – recapturing that primordial unity of performer and audience.
So those who attack it, like Chavance, can be dismissed as bourgeois defenders
of an elite form of cinema and theater.

The confrontational rhetoric of the early Cold War may make Eisenstein’s ad-
vocacy of 3D seem naïve, or merely propagandist, but it also fits well with his
major conviction that cinema constituted the latest phase of social ritual leading
toward the “art-work of the future.” Just as the history of theater reveals a strug-
gle to overcome the early schism between performers and audience, cinema initi-
ally entrenched this breach during its first half-century, but was now on the brink
of solving the problem. To ask “what does stereo add” would be to miss the
point, according to Eisenstein, since it obviously enhances the immersive realism
of cinema-theater. In an extraordinary finale, the essay ends by listing recent
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technological developments which have extended human capacities (infra-red
glasses, radar, computers), arguing that these all require “absolutely new arts,
unknown forms and dimensions, going beyond the palliatives that traditional
theatre, culture and cinema are revealed to have been.”41 Hailing the advent of “a
new dynamic stereoculture,” he insists that there is nothing to fear in the coming
of this new era of art. Instead, echoing Wagner’s call for a new kind of artwork,
we should,

prepare our consciousness for the coming of new themes which, multiplied
by the potentialities of new techniques, will demand a new aesthetics for suc-
cessfully realising these new themes in the novel, breath-taking works of the
future.42

Stereo Installations and the Battle of the Formats

Although it is the short-lived Hollywood 3D wave of 1952-1954 – which included
Bwana Devil (Oboler, 1952), It Came from Outer Space (Arnold, 1953),
House of Wax (De Toth, 1953), and Dial M for Murder (Hitchcock, 1954)
– that has loomed large in accounts of the history of 3D, it was in fact stereo-
scopic installations as part of exhibitions or as stand-alone attractions that con-
vinced many of its potential. The launch of Robinson Crusoe had followed
the earlier establishment of a permanent Stereokino in Moscow, which showed
an 80-minute program of three films in Ivanov’s “autostereoscopic format.” After
visiting this, Ivor Montagu, a producer, critic, co-founder of the Film Society in
London and friend of Eisenstein, wrote:

When all film is stereoscopic and we have forgotten that we ever accepted the
convention of the flat-image as real, it seems unlikely that we shall remark on
the stereoscopic film’s appearance of reality, any more than we remark at pre-
sent on the conventional flatness of the two-dimensional film.43

Such installations were in vogue in the post-war world, and at the UK’s 1951
Festival of Britain, the Telecinema (the forerunner of the British Film Institute’s
Southbank cinema complex) displayed two technological marvels, large-screen
television and stereoscopic films, which the future theorist and filmmaker Peter
Wollen recalled as a vivid childhood memory:

When I was thirteen years old, I went to the Festival of Britain, a kind of
World’s Fair which was held in London to celebrate the Hundredth Anniver-
sary of the Great Exhibition of Victorian times […]. The Telekinema was the
first theatre specially built to project television onto a large screen – as you sat
waiting for the films to come, you watched the rest of the audience as they
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were televised entering the theatre.44[…] The main programme consisted of
specially made films for which you had to put on polarizing glasses, with one
lens red and the other green. There were two animation films in the pro-
gramme, made by Norman McLaren, and a demonstration film of the London
Zoo. For me, the great moment was when the giraffes stretched their necks
out from the screen and high over the audience, as though you could stretch
up and touch them.45

Fig. 3: Norman McLaren’s “artificial” 3D film Around and Around, using an
oscilloscope image, was seen by large and enthusiastic audiences in London and
Paris in 1951-52.

Bazin was similarly inspired when he wrote about 3D in 1952, after the 3D films
from the festival of Paris were shown in Paris, and he refers to the theoretical
work that lay behind this program by Raymond Spottiswoode.46 Having analyzed
the geometry of the stereoscopic illusion, involving the axis of convergence of the
two camera lenses and the focal plane of the image, he announced that Spotti-
swoode had paved the way for variation in apparent depth, so that “the film-
maker now has as much creative control over the third dimension as his various
lenses give him over framing and visual style.”47 For Bazin, this brought 3D into
the same creative sphere as the deep focus staging he admired in Welles and
Wyler, which depended on the use of the short focal-length lens (Bazin was al-
ready writing with enthusiasm about deep focus in Wyler and Welles at exactly
the same time as Eisenstein, although his more familiar texts date from the
1950s; and he would not have known of the cameraman Gregg Toland’s involve-
ment with a pioneer 3D camera system in the 1930s).48

However, what excited Bazin’s admiration most was the “artificial 3D” created
by McLaren “using only one standard camera and calculating the precise separa-
tion and axis of convergence for each part of the image.”49 Instead of the sepa-
rated planes and dioramic effect of early 3D, Bazin found in McLaren’s “poetic
sensibility” evidence that modern 3D “lends itself to the same range of interpre-
tation and concerted use for artistic purposes as ‘flat’ cinema.” Evoking Fernand
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Léger’s transposition of his painting practice into black-and-white photography
in Ballet mécanique (1924), Bazin suggested that “today stereoscopy in color
would give him a means that is purely painterly and unimaginable outside stereo-
scopic cinema […] to create moving forms in space.”50

Bazin’s initial argument in favor of 3D cinema is thus substantially different
from Eisenstein’s, which rested on the re-creation of a revitalized shared space
between viewer and percept. Bazin is attracted by the potential, glimpsed in
McLaren’s Now Is the Time (1951), for a fundamentally new plastic experience,
unconnected with enhanced “realism.” However, three years later, Bazin wrote
again on the subject in the same journal, in an article entitled “The 3D Revolu-
tion Did Not Happen.”51 New technical processes were launched under the ban-
ner of stereoscopy [relief], he writes, “and perhaps a true stereo cinema would
have constituted a real revolution, comparable to that of sound.” What happened
instead, eclipsing the short-lived promotion of 3D, was the launch of Cinema-
scope in 1953, which prompted Bazin to observe that

no-one today, even if watching a film in cinemascope, imagines this is cinema
in three dimensions. As for the only commercial process that truly offered the
impression of depth, that based on anaglyphs and perfected with Polaroid
glasses, its failure was so rapidly clear that the films made in this process
were more often seen in flat versions.52

1953 had marked the apogee of 3D’s first commercial presentation, with the re-
sult that even films made in the format were largely seen “flat,” like Hitchcock’s
Dial M for Murder. By 1956, 3D was already a distant memory, and one
tainted by “failure.” The Bazin who had foreseen great potential in McLaren’s
short films was now pragmatically weighing the commercial success of Cinema-
scope (“already installed in 32,000 cinemas”) against its artistic significance. His
conclusion was that all the new techniques – which included Cinerama and Vis-
taVision, as well as Cinemascope – had some negative consequences for the qual-
ity of projected image, often blurred or cropped – but on balance could be con-
sidered “rather positive without being revolutionary.” The most positive result
was that

in place of the old screen with immutable proportions, [there are now] three
or four different formats to break old habits and stimulate the formal imagi-
nation of filmmakers, leading them to re-think anew their mise en scene (cf
Lola Montes). Equally, the attention aroused by all this commotion can only
help to attract the curiosity of spectators.53

Since Bazin is often miscast as an aesthetic conservative, it is refreshing to find
him reporting from the midst of the “battle of formats” of the early 1950s in such
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a pragmatic tone. A footnote to the 1956 article even suggests that “the famous,
sacrosanct [principle of] framing may not be as important as is it considered to
be by the aestheticians of cinema.”54 Amid widely differing standards of presen-
tation, with many cinemas poorly converted for widescreen formats, Bazin pro-
poses the “practical conclusion that an informed and well-organized spectator
must not only choose their films carefully but also the cinemas they patronize.”55

Expanding the Screen

The “failure” of 3D in 1952-1954 continues to be cited as a reason why we should
be suspicious of its return in digital form; and this failure is often assumed to be
the result of audience rejection. However, as long ago as 1980, Peter Wollen con-
cluded that “exhibitors […] defeated 3D,” having “consistently resisted conver-
sion costs.”56 Cinemascope, he added, “was able to make headway because it
involved minimal adaptation of the projector, under the economic pressure of
competition from TV (and also to eliminate 3D).”57 Looking back at the enthusiasm
displayed by both Eisenstein and Bazin after their first encounter with 3D, it is
striking that both invoke histories of anticipation – Bazin reaching back to the
pre-cinema era of optical inventions, and Eisenstein to the long history of dra-
matic performance – to justify their sense that this would “complete” the cin-
ematic illusion, together with stereophonic sound.58 Neither assumed that it
would merely “add something” to existing cinema, even if this represented its
initial novelty value, but rather that it could usher in new possibilities, and poten-
tially a new art form.

The two main progenitors of moving pictures, Thomas Edison and Louis Lu-
mière, both believed that their inventions were incomplete without stereoscopy.
According to the pioneer film historian Terry Ramsaye, Edison included “the
stereoscopic picture idea” in what was described as “an obscure and abandoned
patent application” from 1891, three years before the Kinetoscope made its public
debut.59 In practice, however, combining the phonograph with moving pictures
fully occupied his attention. The Lumières registered a patent for an Octagonal
Disk Stereo Device in 1900, at a time when many others also patented devices for
stereo projection, but none apparently with any success. However Lumière per-
severed, and in 1936 published an article on “Stereoscopy on the Screen,” with a
drawing of a projection system, followed by a patent for a special colored screen
in 1938.60 Yet the 3D films that Lumière had shot were not seen in 3D until 2010,
when the installation of digital projection that Avatar and its successors pro-
moted made screenings possible.61

There are indeed parallel “long histories” involved, and as Bazin’s 1955 article
makes clear, it would be misleading to focus on 3D in isolation, even during its
brief 1950s heyday. We need to consider instead two broad issues, which have
been intermittently intertwined, yet are distinct: the place of 3D in cinema and
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the place of cinema in stereoscopic practice. Since the mid-1990s centenary cele-
brations, traditional “birth of cinema” narratives have increasingly been super-
seded by multi-dimensional histories of the technologies that coalesced to be-
come “cinema” from around 1912 until the first decade of the 21st century.
Despite recurrent efforts to isolate a particular phase of this history as cinema
“proper,” and to defend it against vulgar “additions” (sound, color, 3D, variable
screen-shape, video, digital imaging, live performance transmission), the social
practice of cinema has vigorously modified and re-invented itself for over a cen-
tury. Nearly twenty years before his stereo-cinema essay, Eisenstein had argued
that cinema should forsake its slavish attachment to the horizontal rectangular
screen, “based on deductions from traditions in the art forms of painting and
stage practice,” and instead experiment with a variable “dynamic square.”62 The
occasion was a debate then under way in Hollywood about the desirability of a
widescreen format known as “grandeur film,” and Eisenstein’s arguments drew
on a range of sources as eclectic as in his 1948 essay, including references to the
physiology of perception, claiming that the human eye could accommodate verti-
cal scanning as easily as horizontal, and to the impact of the still-new synchro-
nized sound.63 “Acoustics help optics!” proclaimed Eisenstein, on the threshold
of the sound era, claiming that this offered a chance to rethink all the parameters
of cinema, and anticipating the call for stereophonic sound he would also make
in 1948.64

Eisenstein may have been one of the most outspoken and theoretically minded
of major directors, but there were others arguing for radical change in cinema’s
presentational format. Michael Powell, for instance, shot Oh, Rosalinda!! in
Cinemascope in 1955, although later lamenting the poor quality of lenses then
available, and in the following year he would film The Battle of the River

Plate in VistaVision, relishing its greatly increased frame size and hence immer-
sive potential.65 Looking back at these experiences of “early adoption,” he re-
ferred to having “always been against projecting [the image] in the cinema with
a black surround,” instead of having using photo-electric cells to create a “sym-
pathetic surround for color films, so that the overall tone on the screen wouldn’t
suffer.”66

Besides questioning the dominance of standardized formats, it is equally im-
portant to remember that “film” – in the physical sense of a transparent image-
strip of whatever gauge and composition – despite being long at the center of
this ensemble, has never been confined to cinema(s), having also been part of
domestic, “non-theatrical” practices. From the point of view of stereoscopy, film-
strip technology was arguably the major obstacle to its widespread adoption,
since it required either precise synchronization of two projectors, or a reduced
size of side-by-side image on the same filmstrip. Digital projection has vastly
simplified this process, making possible Avatar and its successors.
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The fact that almost all aspects of moving-image practice now use digital tech-
nology has not, however, eliminated use of the terms “film” and “cinema” (or
their equivalents in other languages). Whether we will continue to call this “mul-
tiple and multiform” ensemble cinema is both a lexicological and an aesthetic or
philosophical question.67 But within it, 3D is perhaps best understood as some-
thing like a comet, returning at periodic intervals to light up the sky of cinema
with a spectacular display, before retreating into darkness. The 1952-1953 peri-
helion has been vastly exceeded in magnitude by the post-2010 return of digital
3D, although this now seems to be waning, in both creative and commercial
terms.

Two New Visual Cultures: Depth before Movement

A second issue, however, is that of “stereoscopic culture,” most of which lies
outside cinema, and whose history is more continuous, and certainly much long-
er and fuller, than recent polemics would have it. The term dates from 1838 when
Charles Wheatcroft gave a paper on binocular vision at the Royal Society, and
demonstrated a mirror device that he called a stereoscope, “to indicate its prop-
erty of representing solid figures.”68 Wheatcroft used hand-drawn images, but
after Daguerre’s and Fox Talbot’s demonstrations of fixing a photographic image
in 1839-1840, photography offered an obvious way to produce matched images
reliably; and in 1849 David Brewster constructed a lenticular, or lens-based,
stereoscope, which was soon mass-produced by the French instrument maker
Jules Duboscq.

Fig. 4: Brewster’s lens-based stereoscope and the simplified Holmes version.
Versions of these would dominate the home-3D market for the second half of the
19th century.

Between the 1850s and the early 20th century, the stereoscope became a ubiqui-
tous domestic appliance, arguably the first modern communications device in a
series that would eventually include the telephone, radio and television. The
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London Stereoscopic Company, founded in 1854, aimed to have “a stereoscope
in every home,” and after the American polymath Oliver Wendell Holmes, Sr.,
launched his elegantly simplified model in 1861, a variety of types proliferated.69

In a famous article from 1859, Holmes envisioned the device’s development:

The consequence of this will soon be such an enormous collection of forms
that they will have to be classified and arranged in vast libraries, as books are
now. The time will come when a man who wishes to see any object, natural or
artificial, will go to the Imperial, National, or City Stereographic Library and
call for its skin or form, as he would for a book at any common library.70

Holmes’s prediction was fulfilled to the extent that the London Stereoscopic
Company’s catalogue offered 100,000 views by the early 1860s and Underwood
and Underwood in New York were selling 10 million per year by 1900. The stereo-
scope rapidly became what we can recognize as a prototype for many subsequent
media systems, such as picture postcards and cigarette cards, and more techno-
logical media, such as the magic lantern and the phonograph, in which a pri-
vately owned device gives access to a repertoire of pre-recorded items. Much that
was later expected of film was indeed already anticipated in the industrialization
of stereoscopy. And as Potonniée, Sadoul and others would suggest, the wide
popularity of the stereoscope has as plausible a claim to having inspired the drive
toward “animated photography” as any simple desire for moving pictures.

There was also a social or communal dimension of stereoscopy, often forgot-
ten in Anglo-American accounts. Projecting stereo images by magic lantern
proved difficult, despite many attempted solutions between the 1850s and 1890s,
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and the term “Stereopticon” commonly used for a twin-lens or biunial lantern in
the United States has often been mistakenly thought to imply successful stereo
projection.71 However, after a display at the 1855 Paris Exposition, stereoscopes
began to be arranged in circular structures, so that a number of viewers could see
a succession of views that were changed automatically.72 Having seen this dis-
play, Brewster envisaged “sixty views of Rome placed on the side of a revolving
polygon with a stereoscope before each of its faces, [so that] a score of persons
might […] see more of Rome, and see it better, than if they had visited it in
person.”73 This public deployment of stereoscopes was developed on a commer-
cial scale by several entrepreneurs, one touring a cylindrical structure with a
clockwork mechanism to advance fifty glass stereographs, and another creating
a network of 250 permanent “Kaiser-Panorama” establishments, mainly in Ger-
many and Central Europe, which offered a 30-minute travelogue to twenty-five
patrons, backed up by an elaborate distribution system to refresh the program.
The quality provided by these systems was considerably higher than that of
printed stereocards viewed at home, and a number survived well into the 20th
century – joined in the 1890s by Kinetoscope and later Mutoscope parlors in the
first phase of moving image exhibition.74

Looking back from our present vantage point, it is clear that the relative posi-
tions of cinema and stereoscopy changed during the early decades of the last
century. While one emerged from music halls and fairgrounds to became a
shared, predominantly social and commercially driven experience with seemingly
universal appeal (although home cinema continued the traditions of 19th-century
domestic entertainment), stereoscopic entertainment apparently lost ground and
became “old fashioned.” No doubt the popularity of Eastman’s box cameras con-
tributed to a shift in photography toward “personalization,” rather than forms
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requiring more complex procedures. Equally, the proliferation of cheap colored
picture postcards may have eroded stereoscopy’s former preeminence in topogra-
phy and travel.

Entertainment and leisure applications may have led the way in stereoscopy
during the 19th century, but with Röntgen’s discovery of X-rays in 1895, new
vistas in medical imaging appeared. A patent for making stereoscopic X-ray
images was filed in the same year, and medical applications of stereoscopy have
since proliferated.75 The unprecedented scale of carnage in the First World War
created an urgent need “to localize the projectiles inside a soldier’s body,” and
this was initially achieved by means of tomography, or “slice radiography,”
“showing cross-sections through body parts at regular intervals,” before compu-
ter-aided scanning (CAT), introduced in 1972, led to magnetic-resonance ima-
ging (MRI), which today offers “two- or three-dimensional images of great qual-
ity.”76 Other medical applications of 3D include teaching, pre-surgical planning,
and imaging for public engagement. The other main field which quickly adopted
and developed stereoscopy was warfare, with gun-sighting an early application,
followed by aerial reconnaissance, bomb and missile aiming, and today an ex-
panding field of “military training, visualization and remote observation applica-
tions,” according to the website of a major supplier of such systems.77

One 3D innovator who benefitted from military interest in his work was the
pioneer of polarization lenses, Edwin Land. Land contributed to a strong 3D
presence at the 1939 New York World’s Fair, where for “ten magic minutes” over
one and a half million visitors saw a stop-motion animated film featuring the
assembly of a Chrysler car, using Land’s polarized filter system.78 The 3D film
proved so popular that another was made, in color, for the 1940 Fair; and as
already noted, the Festival of Britain would provide a UK platform to demonstrate
advances in 3D cinema at the Telekinema, where some half million spectators
queued to fill every seat during the 22 weeks of the 3D programs.79 More perma-
nent 3D installations would become a feature of IMAX theaters, then mainly in
museums, from 1985 onwards, and Disney entertainment parks, where a spe-
cially produced 3D science-fiction short, Captain EO, directed by Francis Cop-
pola, made its debut in 1986.80 The group viewing experience of projected 3D
had become part of the revival of the fairground-com-expo begun by Disney in
1955, where it would exemplify the futuristic “Tomorrowland” theme that was an
intrinsic part of Walt Disney’s vision.

Meanwhile, the re-birth of “domestic” 3D also began at the 1939 World’s Fair,
where visitors could sample the earliest model of what would become the View-
Master, a sleekly modern handheld 3D viewer that used Eastman’s vivid new Ko-
dachrome emulsion stock to present “reels” (actually discs) mainly of spectacular
scenery. This phase of the modernization of 3D continued in 1947, when the
Stereo-Realist Camera was launched for the US amateur market, using what
would become the standard photographic format of 35mm reversal film, and
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attracting a new generation of amateur 3D enthusiasts who were soon served by a
growing number of manufacturers.81 In 1952 Bolex introduced a 3D 16mm movie
kit, also aimed at the amateur market and no doubt linked the rising tide of
interest in commercial cinema at that time.82 Interest in 3D has persisted among
amateur photography and film communities, and has continued into the digital
era, with Pentax cameras offering a simple 3D system from 2002 and enthusiasts
using two camcorders to create “DIY” 3D. A new digital 3D camera by Fuji, ap-
propriately appeared in 2009, the year that ended with Avatar – as if once again
symbolizing the potential reunion of the domestic and the spectacular branches
of stereoscopy. Meanwhile, many television receivers have been marketed as “3D
ready,” in anticipation of the growth of 3D television transmissions beyond the
limited currently offer available.83 And “live 3D,” as seen at recent music festival
performances, seems to be emerging as a new form.84

The Revolution Postponed – or Defeated?

At the time of writing, it is received opinion that the “3D boom” in cinema which
began in 2010 has waned;85 and confident predictions by the major electronics
companies, led by Sony, that 3D television and gaming consoles were about to
conquer the domestic market have become noticeably muted. For skeptics and
vocal opponents, this merely confirms its novelty status, and the hollowness of
aesthetic claims. More dispassionate observers might argue that until “autoster-
eo” systems are available, not requiring glasses, 3D will remain a minority choice
within mainstream entertainment and communications. Nearly twenty years ago,
Brian Winston’s study Technologies of Seeing, which offered a theorization of tech-
nological change in visual media, concluded with a short chapter entitled “The
Case of the Third Dimension.”86 The previous chapter had analyzed in detail how
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the promise of HDTV had been frustrated over many decades because there was
insufficient incentive – and some entrenched disincentives – to carry through this
long-awaited improvement on “normal” television. Winston’s explanatory model
posits two forces at work in all major technological paradigm change: “super-
vening social necessity” and its antithesis “the ‘law’ of suppression of radical
potential.”87 His survey shows that without pressure from the former, both tech-
nological problems and vested interests can and will frustrate what are clearly
possible, and attractive, developments. “Given our fundamental addiction to re-
alism,” he writes, echoing Bazin, “there is no underlying reason why a true three-
dimensional motion picture system should not achieve a cultural fit and be dif-
fused.”88 He accepts that wearing glasses remains an obstacle, but notes that
progress with holography, which seems to offer a solution to this, has been
slow, lacking the incentive of any felt “social necessity.”

Given the fevered rate of contemporary technological research, driven by the
immense profitability of systems that achieve wide diffusion, “autostereo” sys-
tems do indeed exist, both in niche markets and at the prototype stage for wider
consumer use. There are also holographic systems for medical use, offering “nat-
ural 3D perception [for] multiple viewers.”89 And Hewlett-Packard’s “diffractive
optics” research promises 3D displays on mobile phone screens within the fore-
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seeable future – on which a scientific commentator on this technology (who has
worked on prototype laboratory autostereo), commented: “All that remains is the
more nebulous question of whether human beings want or need 3D displays.”90

More nebulous – or more fundamental than the technological solutions now be-
coming available, and the commercial judgment of those able to “suppress” (in
Winston’s term) or accelerate them?

The only likely reason for wide acceptance of 3D entertainment, as distinct
from such applied fields as medicine and military logistics, is aesthetic: that
which pleases or satisfies our sensory judgment. Less than four years into the
era of mass-market digital 3D cinema, the most positive aesthetic responses to
the experience have probably come from audiences for Avatar, Pina, Toy

Story 3 (Unkrich, 2010) and Hugo (Scorsese, 2011) and ahandful of smaller-
scale successes, such as Streetdance 3D (Giwa, Pasquini, 2010). Despite the
range of new technical-cum-aesthetic problems that now face filmmakers, it is
the widely shared and distinct aesthetic appeal of these pioneering films that has
built momentum, amid so many mediocre and crass 3D releases.91 The most
obvious lesson from cinema history is that both recorded sound and color took
years to be assimilated into the working practices of filmmakers around the
world – the handful of canonic successes that are known today hardly represent
what was typical in early sound and color production – so it is unreasonable to
expect more than a minority of early 3D films to be aesthetically successful.

But there are perhaps other lessons, or at least hypotheses, from history. The
hostility expressed by some of cinema’s taste-makers toward sound and color
(cf. Close Up, cited earlier), and later widescreen, stemmed from a desire to de-
fend what was seen as cinema’s hard-won status as “art”; to distance it from the
taint of the fairground or amusement park, from novelty or “mere sensation.”
Something similar is clearly apparent in the demand “what does it add?” or
“who needs it?” And underlying this are deep-seated aesthetic positions, involv-
ing attitudes toward realism, novelty and “world-building.”92 The history of pic-
torial and plastic art offers many examples of long-standing prejudices against
“colored” rather than monochrome media, most obviously in classical statuary,
but also in photography; and against genres such as bas relief sculpture, blurring
the distinction between three-dimensional sculpture and “flat” image-making,
and more generally against such “deceptive” or illusionistic pictorial forms as
trompe l’oeil mural and ceiling painting and panoramas, compared with framed
pictures. 3D, at least in the early phase of its latest incarnation, challenges the
aesthetics of distance and composure, insisting on engagement and potentially
immersion. It reasserts the bodily kinesthetic dimension of the cinematic illu-
sion, which film connoisseurship has largely suppressed. Already a sense of
3D’s lost history is becoming apparent, not only in the Lumière films from the
1930s, but in two archival discoveries from the 1950s now made viewable as
never before on Blu-ray: the Cinerama feature How the West Was Won
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(1952), which includes what has been described as John Ford’s “masterpiece”
The Civil War,93 and Laurence Olivier’s VistaVision Richard III (1955).94

These processes were rivals to two-strip 3D in their day, and their restoration
allows us to experience something of their original immersive ambitions by
means of a large screen and high definition. The return of Hitchcock’s Dial M

for Murder, now showable in digital 3D, also reveals this as the first master-
piece of stereoscopic “chamber cinema”: controlled, astute and ironic in its play
with the new dimensionality on offer.

Many of the recent arguments against 3D cinema – apart from legitimate accu-
sations of studios and exhibitors profiteering, and the low ambition of many
films rushed out in the format – seem flimsy, and easily challenged from one’s
own and others’ experience. For those who emphatically do not share Eisen-
stein’s sense of a vast new arena opening up, or of living through what the Polish
filmmaker Jerzy Hoffman has called “the third revolution in cinema,”95 this may
be aesthetic preference, or prejudice masquerading as sturdy common sense.
However, the future of stereoscopy, alongside other forms of enhanced audiovi-
sual experience such as holography, Virtual Reality and High Dynamic Range
imaging, will not be decided finally in the cinema, where only a fraction of total
film viewings now take place.96 We live irreversibly in a multi-platform world
where, as Elsaesser has rightly observed, 3D “is changing our sense of temporal
and spatial orientation and our embodied relation to data-rich simulated envir-
onments.”97 In this sense, its cinema career marks a highly visible “return of the
stereoscopic repressed,” while a range of other immersive and interactive devices
carry us forward into a highly diversified new era of mediation.98 But 3D digital
cinema also offers us, even if only on rare occasions, a unique contemporary
experience of the technological sublime.

I am grateful to Grant Weidenfeld for generously giving me access to his transla-
tions and to the Bazin Archive at Yale University for the Bazin texts discussed
above (http://bazin.commons.yale.edu/index.php). Thanks are also due to Mar-
gaux Guillemard and Ondrej Novak for timely help with references and docu-
mentation.
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