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Stockholm’s Vinterpalatset (Winter Palace) 
theater with its new Cinerama screen, 1958. 

Background photo: Svensk Filmindustri / Wikimedia Commons; 
screen image: iStock; composite illustration: Alessia Kirkland
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I

A financial slump
Television was not the only cause of Hollywood’s 
financial blues after World War II. In 1948, the 
U.S. Supreme Court ruled that eight major movie 
studios had to divest themselves of the movie 
theater chains that they owned. Without the verti-
cal integration of production, distribution and 
exhibition, film studios fell into a financial slump.

Still, television was undoubtedly growing. 
In 1946, the first full year of peacetime, only 
44,000 U.S. homes had a TV set, according to a 
1953 report from the Radio Electronics Television 
Manufacturers’ Association (ancestor of the 
Consumer Technology Association). Just three 
years later, that number had grown to 4.2 million 
U.S. homes. By 1952, television had exploded into 
24.3 million homes, or more than 52 percent of 
the U.S. public. Clearly, Americans had found an 
alternative to journeying to the downtown movie 
palace for their entertainment.

With profits plummeting, movie moguls 
thought they could lure people back into theater 
seats by offering some sort of spectacle that 
couldn’t be realized by a flickering monochrome 
screen 30 to 40 cm wide. So they turned to optics 
to make a trip to the movies into a dazzling 
special event.

Origins of widescreen  
and 3-D technology
Movie moguls of the early 1950s were not the 
first to play around with screens wider than the 
standard Academy aspect ratio. Nor did they 
invent 3-D motion pictures from scratch—indeed, 
the desire for stereoscopic vision went back to the 
early days of still photography.

In 1838, the English inventor Charles Wheat-
stone demonstrated the first practical device for 
making flat images appear three-dimensional to 
the viewer. Since photography was in its infancy, 
Wheatstone had to supply his stereoscope with 
pairs of line drawings. A few decades later, during 
and after the American Civil War, photographers 

n the early 1950s, Hollywood was under attack. 
Not from the Soviet Union, even though that 
country had joined the United States in the 
nuclear arms race. Not from U.S. “communists,” 
even though Sen. Joseph McCarthy was braying 
about them from Capitol Hill.

The assault on Tinseltown came from some-
thing else entirely: glowing cathode-ray tubes that 
squatted like alien plants in an increasing number 
of American living rooms. Television program-
ming brought laughter, drama and information 
into the visual realm that had previously been the 
exclusive province of motion-picture theaters.

Like the U.S. defense industry in the two world 
wars, Hollywood turned to optics—in this case, 
to lure paying patrons back into theater seats. 
The solutions—widening the audience’s field of 
view to the maximum and popping previously 
flat images out into the third dimension—were 
not new, though they had failed to gain economic 
traction in previous decades. The widescreen and 
3-D movie crazes flamed out after just a few years, 
but the underlying technologies would have a 
long-term impact on the cinema.
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Faced with a bust in ticket sales after World 
War II, Hollywood pulled optics tricks out of 
its hat to lure moviegoers back into theaters 
with widescreen and 3-D spectaculars.

II

Audience wearing special glasses watch a 3-D 
“stereoscopic film” at the Telekinema on the South Bank 
in London during the Festival of Britain (May 1951).
Open Government License of the National Archives, U.K.
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created popular stereoscopic scenes by either using a dual-
lens camera or moving the camera slightly between image 
captures. However, the latter method certainly wouldn’t 
work on moving subjects.

Some of the early pioneers of motion pictures wanted 
to incorporate the third dimension into the new art. For 
example, Charles Francis Jenkins (1867–1934), the American 
inventor of an early movie projector, received a U.S. patent 
way back in 1898, for a “Device for Obtaining Stereoscopic 
Effects in Exhibiting Pictures.” In Jenkins’ projection scheme, 
each movie would consist of two separate strips of film, one 
with only the right-hand pictures and the other with the 
left-hand pictures, separated by clear gaps about the width 
of a frame. The projector would combine the strips to show 
the alternating frames, and viewers would watch the movie 
through opera glasses electrically equipped to give alternat-
ing glimpses of the frames.

The American inventor Frederic E. Ives (1856–1937), for 
whom OSA’s highest award is named, invented the first 
stereoscopic photograph that did not require special lenses 
for viewing, and he also tinkered with moving stereoscopic 
pictures as early as 1900. By 1922, Ives had 
a hand in the production of Plastigrams, 
one of the first few 3-D films ever released. 
Edwin H. Land, a future OSA Honorary 
Member, believed that stereoscopic 
movies would be a fine application of 
his newly invented thin-film polar-
izers (OPN, February 2016, p. 30). 
His technology was incorporated 
into a 12-minute black-and-white 
3-D movie produced for the Chrysler 
Corp.’s exhibit at the New York 
World’s Fair in 1939.

The French director Abel Gance 
(1889–1981) pioneered a number of 
special effects in his 1927 epic 
silent film Napoléon, widely 
considered a masterpiece of 
early cinema. Notably, Gance 
concluded Napoléon with a 
widescreen cli-
mactic sequence, 
filmed with a trio 
of synchronized 
cameras, a tech-
nique that Gance 
dubbed “Polyvi-
sion.” The final 

reel of the movie consisted of three side-by-side 1.33:1 images 
for a total aspect ratio of roughly 4:1—easily the widest ever. 
Part of the Polyvision triptych consisted of panoramic battle 
sequences; the rest consisted of montages of separate scenes, 
like the split-screen images of today.

Initially, Gance wanted to incorporate 3-D into Napoléon. 
Late in his life, Gance told film historian Kevin Brownlow 
that while shooting the triptych sequence, his photographers 
were filming the same scenes with a stereoscopic camera. 
Ultimately, Gance decided not to use the 3-D anaglyphic 
footage because he felt that the sight of pistols coming out 
into the audience would distract viewers from the rest of the 
film’s content.

At any rate, few European theaters bothered to show the 
full width of the Polyvision sequence, and Metro-Goldwyn-
Mayer (MGM) dumped the triptych entirely for Napoléon’s 
U.S. release. Intriguingly, French astronomer Henri Chrétien 
(1879–1956), who invented the first anamorphic motion 
picture lens, claimed that the widescreen closing sequence of 
Gance’s work inspired his work. However, Chrétien actually 
filed for a patent a few months before Napoléon’s premiere, 

according to Rutgers University professor 
John Belton, author of a history of wide-
screen cinema. Also, Chrétien’s system, 
called the Hypergonar, was intended to 
squeeze two or three frames together for 
additive-color or 3-D effects.

Why didn’t widescreen and 3-D 
catch on during the 1920s and 1930s? 
First, the studios didn’t agree on a 
single standard, which would have 
been necessary for widespread distri-
bution. Second, in the late 1920s, the 
“talkies” caught fire—the innovation 
of the soundtrack satisfied the public’s 
desire for new cinematic effects, and 

the soundtrack consumed some 
of the precious space on 35-mm 
film. The need for new sound 
equipment financially con-
strained the movie houses. The 

Great Depression 
put further brakes 
on R&D spending, 
and World War 
II subsequently 
diverted innova-
tion into military 
applications. 

“Academy” Ratio
1.33:1 or 4:3

Standard aspect ratio and 
standard-definition video

1.66:1
Aspect ratio for most European 

theatrical showings

1.85:1
Aspect ratio for most U.S. 

theatrical showings since 1960s

2.40:1
Aspect ratio for current 

anamorphic (widesreen) shows

2.75:1
Aspect ratio for Ultra-Panvision 70

4.00:1
Rare use of Polyvision (three 35-mm 1.33:1 images projected side 

by side); only used in Napoléon (1927)

1.78:1or16:9
Standard aspect ratio for  

high-definition video

Aspect ratios:  
Framing the scene

Adapted from Wikimedia Commons, Tyhart87
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Between 1928 and 1948, according to Belton, Americans 
patronized a movie theater once a week on the average.

3-D sparks from a festival
After six years of post-world-war austerity and recovery, in 
1951 Great Britain was ready for an optimistic view of the 
future. The Festival of Britain was conceived as the centen-
nial commemoration of the Great (Crystal Palace) Exhibition 
and celebrated the nation’s achievements in science and art. 
The festival’s Telecinema building, intended as a showcase 
for cutting-edge movies and television, exhibited four short 
dual-projection 3-D 35-mm films with intriguing titles such 
as Now Is the Time (to Put on Your Glasses). The films, by the 
brothers Raymond and Nigel Spottiswoode, were combined 
into a 47-minute movie for the U.S. market.

Meanwhile, an independent producer in the United 
States, Arch Oboler (1909 – 1987), wanted to make a feature-
length 3-D film. With $10,000 of his own money, he licensed a 
3-D polarizing technique called Natural Vision from Milton 
Gunzburg, a former screenwriter, and his ophthalmologist 
brother, Julian Gunzburg, who were equally eager to gain 
Hollywood customers.

Oboler’s film, Bwana Devil, debuted in two Los Angeles 
theaters on 26 November 1952. Critics panned its silly 
adventure plot line, but audiences, who wore Polaroid-lens 

glasses, flocked to the theaters in record-breaking numbers. 
Warner Brothers immediately licensed Natural Vision and 
green-lighted House of Wax, a 3-D color horror flick that pre-
miered in April 1953, just two days after Columbia Pictures’ 
3-D black-and-white film noir Man in the Dark hit the screens. 
Based on the demand, the Gunzburgs sold 100 million 3-D 
glasses to movie theaters at 10 cents each (90 cents in today’s 
U.S. dollars). Polaroid and Natural Vision signed an exclusive 
one-year deal on the filters for those glasses, and Polaroid 
stock jumped up 30 percent in a short time.

Most of the 3-D films of the “golden era of 3-D” used 
the polarizing glasses, instead of the inexpensive (and, 
some would say, inferior) anaglyph two-color glasses. 
They were exhibited with so-called dual-strip 35-mm 
projection, in which the projectors for the right- and left-
eye images were kept in synchronization with an external 
motor. Studios had various trade names for their stereo-
scopic processes—MGM called its dual 35-mm system 
“Metrovision Tri-Dee,” for example—but they worked 
basically the same way. From the days of Plastigrams and 
Land, producers already knew that theater screens with a 
matte finish would depolarize the projected images; 3-D 
films required screens with a metallic coating.

The 3-D effects naturally lent themselves to movies 
that featured dramatic action sequences that could thrill 

Bwana Devil debuted in November 1952. Critics panned its silly adventure 
plot line, but audiences, who wore Polaroid-lens glasses, flocked to the 
theaters in record-breaking numbers. 
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audiences. For example, the trailer for It Came from Outer 
Space (1953) promised “objects coming right out of the 
screen—so real, they almost touch you.” Creature from the 
Black Lagoon (1954) added full color to the effects. 

Stereoscopic effects were not limited to science fiction 
and horror flicks. In November 1953, MGM released Kiss 
Me Kate, a color and 3-D film adaptation of a hit Broadway 
musical with songs by Cole Porter. Director George Sidney 
photographed the action in the old-style 4:3 aspect ratio and 
cropped the view to 1.75:1 in post-production. MGM gave 
theaters the option of showing Kiss Me Kate in either 2-D 
or 3-D, so most exhibitors chose the former “flat” option. 
Producer and historian R.M. Hayes wrote that the dancing 
looked good in 3-D, but some of the antics, such as “swing-
ing into the audience,” looked “extremely forced” in two 
dimensions. Some of the Kiss Me Kate ads emphasized the 
movie’s “panoramic screen” and stereophonic sound rather 
than the 3-D aspect.

Widening the silver screen
The postwar baby boom led American families to move out 
to the suburbs in great numbers. Far from the urban movie 
theaters, people were spending their disposable income on 
television sets and other home-based activities. According 
to Belton, movie theater owners could not expand out to the 
newly suburbanized audience fast enough, so they sought 

ways to create a more active experience for filmgoers. “Mov-
ies had to become more participatory; the movie theater had 
to become the equivalent of an amusement park,” Belton 
writes. “The advent of Cinerama launched this revolution.”
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Zernike Receives Nobel Prize 
for Phase Contrast Microscopy

1953 
Watson and Crick Unveil 
the Double Helix
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Silver and Woodland Apply 
for Patent for First Barcode
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NATO is 
Born

1948 
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Debuts
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Edgar D. Tillyer Medal 
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1953 
OSA Publishes The 
Science of Color

1952 
The H-Bomb 
Debuts

1951 
First Nuclear Power Plant; 
Runs Four 200-W Light Bulbs

The 1952 release of Bwana Devil, the first 3-D film in color and 
the first 3-D sound feature in English, sparked the first 3-D film 
craze in the motion picture industry. 
Movie Poster Image Art/Getty Images

Source: Wikimedia, OSA Historical Archives
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The Cinerama system, invented by New York pho-
tographer and engineer Fred Waller (1886 – 1954), was 
unlike anything else that Americans had seen. Granted, 
it used Gance’s three-projector idea, but with significant 
modifications. Cinerama films were photographed with 
three cameras, each equipped with a 27-mm lens, mounted 
together at 48-degree angles from parallel, so that the 
right-hand camera imaged the left side of a scene from 
the viewer’s perspective and vice versa. Likewise, in the 
theater, three projectors beamed the three synchronized 
images in a crisscross arrangement onto a highly curved 
screen. The setup gave the audience a 146-degree field of 
view. The outer thirds of the Cinerama screen consisted 
of hundreds of thin reflective strips, like vertical blinds, 
to direct the projected image toward the audience instead 
of washing out the opposite side of the screen. The use of 
three separate strips of film, plus a slightly higher than 
standard frame rate of 26 fps, produced stunning views.

Lowell Thomas (1892–1981), an American radio broad-
caster and newsreel narrator who had one of the most 

famous voices of the era, co-produced the first 
Cinerama movie, This Is Cinerama. The film 
began in black-and-white with an Academy 
aspect ratio; when Thomas intoned the title, with 
significant pauses between each word, the scene 
turned to full color and expanded to the full 
aspect ratio of 2.59:1.

Scenes filmed in Cinerama certainly looked 
beautiful, but the format had its cinematographic 
limitations. The fixed focal length of the 
cameras’ lenses provided no chance to vary the 
shots within a scene. Directors could not shoot 
close-ups without introducing major distortion. 
Viewers in the central “sweet spot” had the best 
experience, while audience members sitting off 
to the side saw additional distortion. Panning 
the camera drew attention to the “blend lines” 
where the images met. Most of the films made for 
Cinerama thus were little more than travelogues, 
with immersive scenes of the Rockaway Beach 
roller coaster, Cypress Gardens water skiers and 
Venetian gondola rides. Considering that the 
complicated Cinerama setup was limited to large 
urban movie palaces, Cinerama films played to 

packed houses, although installation and operating expenses 
ate up much of the revenue.

The success of Cinerama spurred other studios and 
producers to develop widescreen formats that could run 
off a single projector, so that the movies could be shown in 
more locations for less overhead. First out of the gate was 
CinemaScope, developed by 20th Century Fox. CinemaScope 
resurrected Chrétien’s invention of the anamorphic lens 
system and for the first time employed anamorphic lenses 
for both principal photography and theater projection. It 
wasn’t a perfect system—the fixed anamorphic element 
in CinemaScope lenses distorted actors’ faces in close-up 
scenes. Still, when the first CinemaScope film, The Robe, 
debuted in September 1953, its advertising posters called it 
“The Modern Miracle You See Without Glasses!”

More widescreen innovations followed on Cinema-
Scope’s celluloid heels. In October 1954, Paramount 
Pictures premiered VistaVision, a system that increased 
the film area of each frame by rotating the film 90 
degrees, so that wide images could fit on the standard 

The Cinerama story—from three-camera photography on 
location to three-camera projection in the theater. 
Popular Mechanics, August 1952



47  APRIL 2016  OPTICS & PHOTONICS NEWS

35-mm film stock without anamorphosis. Other entre-
preneurs came up with their own formats with names 
like Arnoldscope, Superscope and Thrillarama. Even 
Abel Gance produced a 1956 series of widescreen short 
films that he called Magirama.

Most famously, Broadway producer Mike Todd 
partnered with the American Optical Company (AO) 
to develop a high-definition, single-camera widescreen 
camera to compete directly with Cinerama. Todd had 
been an early investor in Cinerama but had pulled out 
of the project before the release of the first film. Accord-
ing to author Jeff Hecht, Todd’s son, Michael Todd Jr., 
recruited OSA 1951–1952 President Brian O’Brien, who 
was moving from the University of Rochester to AO 
(OPN, October 1996, p. 34). To obtain a brighter, sharper 
image than 35-mm film, the resulting Todd-AO system 
used 65-mm negatives and 70-mm positive projection 
prints. Unlike Cinerama’s fixed focal length, directors 
shooting with Todd-AO could avail themselves of four 
lenses designed by OSA 1973 President Robert E. Hop-
kins. It was one of the first instances of computerized 
ray-tracing for lens design.

For its first production, the Todd-AO team convinced the 
composer-writer duo of Richard Rodgers and Oscar Ham-
merstein II to permit a film version of their iconic stage musi-
cal Oklahoma! Since the optical engineers were still getting 
the kinks out of their system, director Fred Zinnemann shot 
the scenes in both 65-mm and 35-mm film. The engineers 
struggled with film-duplication methods and with Todd’s 
idea for a screen that would be curved, but not as much as 
Cinerama’s. An AO engineer named Will Hicks suggested 
that thin vertical ridges would block the cross-illumination 
from the far ends of the screen.

Legacy of the widescreen and 3-D crazes
Hollywood’s infatuation with 3-D films fizzled out by 1955. 
The decline largely boiled down to money, rather than 
technical issues. Many theater operators, no longer in thrall 
to the major studios, did not care to invest in the specialty 
equipment necessary for successful stereoscopic projection.

Ray Zone wrote that 3-D films entered an “era of 
convergence” with the 1952 release of Bwana Devil and 
continued through 1985. According to Zone, a few films 
came out in 3-D in the early 1980s but did not lead to any 

great advances in cinematography. However, a new immer-
sive era for 3-D began in 1986 with the introduction of 
the large-format IMAX 3-D films and the special theaters 
for showing them. Digital 3-D cinema began to blossom 
around 2005, and many Hollywood blockbusters are now 
simultaneously released in both 2-D and 3-D versions. 
Three-dimensional home television has yet to catch fire in 
the marketplace.

Not all of the 1950s widescreen technologies survived 
for the long term. In the 1960s, Cinerama dumped the 
three-projector system for Ultra Panavision 70, which used 
anamorphic lenses and projected images onto a flat screen. 
Only three theaters, two in the United States and one in 
Great Britain, are equipped to play three-projector Cinerama 
in its original glory. The Todd-AO film Around the World in 80 
Days won the 1956 Best Picture Academy Award, but Michael 
Todd died in a plane crash in 1958, and Todd-AO switched to 
a flat screen and lost ground to other film formats. What is 
left of the Todd-AO firm is now a post-production company 
specializing in sound effects. 

Fortunately, the era’s widescreen advancements left a last-
ing impression on the motion picture industry. Film directors 
no longer limited themselves to a narrow field of view. While 
U.S. television would remain wedded to the old 4:3 aspect 
ratio until the cusp of the 21st century, movies had liberated 
themselves from the narrow frame of reference. OPN

Patricia Daukantas (patd@nasw.org) is a freelance writer specializing 
in optics and photonics.

Directors shooting with Todd-AO could avail themselves of four lenses 
designed by OSA 1973 President Robert E. Hopkins.
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