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POLAVISION:“Immediately Visible Living Images”

Polavision is an instant motion-picture film system created by Edwin Land in 1977,
during his last years at the Polaroid Corporation. The Polavision package was comprised of the
Polavision Land Camera, PolavisionPhototape Cassette, and the Polavision Player. The entire
system was designed for use by amateur filmmakers, in the style of their already popular instant
still camera, the Land Camera, and SX-70 instant film. To give some context to this bygone
format, some background history of Polaroid Corporation is helpful.

Edwin Land was an ambitious and creative man, leaving Harvard after a year to begin
research for what would later become a lucrative business in light-polarizing products’.Land
attracted enough investors with his idea for light-polarizing headlights to begin manufacturing
polarizing plastic sheets (under the title Polaroid Corporation), leading to a contract with the U.S.
Military to produce eyewear and other tactical equipment during WWII. It was during this time
that Polaroid began collaborating with Kodak, who recognized the many photographic
applications for light-polarizing material?. The end of the war signaled a need for innovation
within the company, leading to the creation of instant film, called SX-70, in 1947. This marked
another pivotal moment in the relationship between Kodak and Polaroid, with Polaroid

contracting with Kodak to produce the celluloid negative backing for their new instant film®.
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After several years and continuous changes in company leadership on both sides,
Eastman Kodak changed their attitude in 1968 and became more competitive with Polaroid,
refusing to produce any more film for the SX-70 film stock unless given permission to use the
technology themselves to produce instant film. The relationship deteriorated from then on,
further worsened by the subsequent release of Kodak’s instant still cameras, EK4 & EK®, and
PR-10 film in 1976, during which time Polaroid was making finishing touches to their new
instant motion-picture film, Polavision. Polaroid immediately filed suit against Eastman Kodak
for patent infringement and thus began one of the longest and most expensive cases to date,
ending nearly ten years later with a substantial payout by Kodak to Polaroid”.

The release of Polavision and combined sour dealings with Kodak marked a low-point
for the company, although they continued to flourish despite these difficulties. Polavision’s time
was short-lived enjoying only a modest following until its discontinuation in 1979°. The format’s
downfall was most likely due to high production costs and slow sales, and the prior release of
Sony’s Betamax®, in addition to the limiting nature of the format itself. The maximum length
was about 42ft (for about 2 minutes and 40 seconds of viewing time)there was no sound, and
the film stock required optimal filming conditions, with plenty of light, among other things. On
top of those drawbacks, the price of the package upon release was $675.00.The demise of
Polavision also contributed to the bankruptcy of Eumig®, which Polaroid contracted to produce

all of the Polavision equipment.
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The Polavision Land Camera is a handheld camera with a 12.5-25mm manual zoom lens
for focus positions of either 6-12ft or 12ft to infinity®. Exposure is automatic - non TTL CdS
Photocell (non through-the-lens, Cadmium Sulfer) that uses a light meter (f/1.8-22) powered by
the camera’s hand-grip trigger, and there is a socket for the optional TwiLight movie lamp
attachment. The viewfinder is a single-lens reflex that contains a light-level and ‘film-remaining’
indicator. The camera runs at a set speed of 18fps on four type AA alkaline batteries and includes
a battery-check button.A latch mechanism opens the door to the chamber in which the Phototape

cassette is inserted.

With a film width of 8mm, frame size of 4.2 x 5.7 mm, and 8mm type-S perforations
(pitch, 0.1677”; perforations 0.045 x 0.036”), the Phototape is essentially black and white super-
8reversal film stock, with these innovations: The film base is imprinted with stripes of red, blue,
and green, in triplets, which act as filters to form an additive color process. The film is housed in

a 15 x 70 x 130 mm plastic cassette '° that is then inserted into the Polavision Player for instant
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The film comes in several stocks: 608: additive color fiImLASA 40, 38.5 ft.; 617 and 618:

B&W, panchromatic, ASA 125, 38.5ft. The 608 phototape was altered from its original black and
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white form by a process of “stamping” the film with photosensitive dyes resulting in six layers: a
polyester base, an additive color screen, and alkalai guard or protective layer, a positive image,
negative image, and antihalation layer. Much like the lenticular Kodacolor, made by Eastman
Kodak from 1928 to 1932 ™, which used lenticules (a layer of microscopic lenses arranged into a
grooved pattern) embossed onto film stock and a separate system of colored camera and
projection lenses, thePolavision additive color process uses the formation oftemporarylenticules
embossed onto the film’s polyester base layer. The film then goes through a process in which
portions of film’s photosensitive gelatin emulsion is exposed opposite the lenticules to form lines,
which are then colorized. The unexposed emulsion is removed in abath and a dye color is applied.
Between each exposure and dyeing step, an adhesive layer and new layer of photosensitive
gelatin are applied. The process is repeated for each color, resulting in consecutive, contiguous
rows of color*?. There are 180 colored lines per millimeter of film*3. Edwin Land explains in
more technical detail:

“We form such a series of lines by lenticular exposure of a thin layer of dichromated
gelatin, wash away the unexposed gelatin, and dye the lines that remain. We repeat the process
to complete an untrafine array of alternating color stripes in the pattern of green, blue, red,
green, blue, red, and so forth. After the lenticules have been used to form lines they are

removed.”*
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In his article in Photographic Science and Engineering, “Introduction to Polavision”,
Land includes some useful images, one in particular which compares his process to the similar
Dufaycolor process, and shows the difference in granularity and precision evident in Polavision’s

technology:

0.1 enen

Figure 12, Micrographs of a Palavision sereen with 1500 triplets (4500 lines) per inch, between a Dufaycolor ecreen (feft) and un
Autochrome seresn (right), all at the same magnification. The Dufaycolor sercen, with about 500 of each color element per linear
inch, had many irregularities, and its manufactire was slow and costly. The Autochrome sereen uscd a mosaic of dyed starch grains.
Iis principal limitalion was that the starch grains were statistically distributed, so that the eflective size of a picture clement was not
the size of an individual grain but rather the size of an aggregate of grains of the same color, which averaged about five times the
size of an individual grain.

Image credit: Edwin Land. Introduction to POlavision, p. 229.



The film is contained within a plastic cassette (not referred to as a cartridge). Housed in the
cassette are several mechanisms for development of the film. The film in an unused cassette
displays a label that reads “UNEXPOSED” , viewable through a small slot where the film is to
be exposed in the camera. Upon completion of exposure, the end of the reel is labeled
“EXPOSED”. The cassette is inserted into the Player, which causes two metal contacts to close a
circuit and initiate the development process: the rewinding motion unseals a reagent chamber,
releasing a thin layer (6.5-10 microns)of fluid (tetramethyl reductive acid)™ over the film out of
a tiny nozzle, spread by the film’s movement over a capstan as it rewinds. At the end of this
process, a notch in the film triggers the pre-printed label on the film to read “RERUN” instead of
“EXPOSED”. Tension from rewinding pulls a metal plate that stops the process and starts a 45
second waiting period, which allows for the processing to complete and chemicals to stabilize.
The entire development process takes approximately 90 seconds, after which the cassette
automatically plays, rewinds, and ejects'®.Joseph A. Stella, from Polaroid Corp., best describes
the exact development process undergone within the cassette (and how this unique development
technique achieves an immediately projectable film print) in a patent for a later adaption of the
Polavision cassette technology:

“When processed by coating the inner layer with a thin uniform layer of processing fluid or
liquid, the chemicals contained in the processing fluid permeate the inner layer to the emulsion
to develop exposed silver halide grains and render them essentially transparent. Unexposed
silver halide grains migrate by diffusion to the positive image-receiving interface at which they
are transformed into an opaque silver image in varying degrees of density. During and after

development of the images, the antihalation dyes in the inner layer are bleached to become
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colorless. The negative image in the emulsion is sufficiently low in covering power relative to the
positive image that the film strip may be viewed by projection of light in a direction proceeding
through the inner layer, the processed emulsion layer and the remaining positive image carrying
portions of the film strip and the color screen.””*’

The Polavision Player is the designated playback device, with a 12 inch plastic screen and
carrying handle. The image is viewed by rear projection within the player, which contains a 150
watt 21.5 volt DNF halogen lamp (100 W, 12V, EFP in European model). In addition to the
development system described above, insertion of the Phototape Cassette initiatesplayback,
during which the lamp shines through a prism within the cassette. The light “passes through a
Fresnel lens to make its rays parallel, then through a pair of cross lenticular screens that spread
the light horizontally and vertically to fill the average viewing angle required for viewing in a
home setting”*.Within the player, the film inside the cassette at varying speeds: slow motion

(4,6,9 fps) and normal (18fps) 19 When the film finishes playing, the lamplight reaches a

photocell that sends a signal to turn the lamp off and rewind the film®.

17Stella, patent description.
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Upon release of Polavision, there were mixed reactions to both filming and processing.
Some viewed it as a very clever and useful innovation; convenient and practical, with many
applications for teaching the basics of film production. The colors were reportedly bright,
saturated, and the picture sharp. Some even viewed the inability to edit the film (as it was
permanently attached to its cassette), as an opportunity to emphasize the importance of
preparation and planning a narrative storyline®.. This characteristic, however, was also one of
many drawbacks to this system, combined with circumstances within the photography and
motion-picture market at the time, that contributed to the failure of Polavision. To begin with,
Sony Betamax was released two years prior to Polavision, establishing video as a big contender
in the motion picture industry, particularly in regards to amateur filmmaking and news
production, which were both major targets of the Polavision products. As stated earlier, Kodak
attempted to release its own version of Polaroid’s already popular instant still film, and began

researching ways to develop instant motion picture film,but was sued by Edwin Land, who felt

21 ohmann, p.59.


https://super8data.com

that the actions taken by Kodak were almost personal®®. For all intensive purposes, there was no
competitor in the same league as the Polavision system; television has already taken its place at
the forefront, and one might view Polavision as a kind of missing link, or bridge between the two
(especially in regards to its additive color system).

Another factor in its downfall was probably its poor image quality, with photography
critics noting a grainy, high contrast image (due to its dense composition from so many emulsion
layers) that could only be viewed when situated properly, at the perfect angle to the player’s
screen®. Lenny Lipton, in Super8 Filmmaker, notes that the camera was loud, and the image
projected was very high contrast, with skin tones appearing washed out in most cases®*.A user
also had to be wary of ensuring the film was completely dry directly following the development
process, sometimes needing to play the film repeatedly to stabilize the emulsion or risk incurring
streaks, blotches, or bubbles onto the images®. The cost of the system was also without a doubt a
major factor, and Polaroid eventually decided to write down the product. The retail price
continued dropping over the years from $675 in 1977 to $50 in 1983%.

Video technology was about to change the entire the motion picture industry, monopolizing
the market for much of what Land hoped to sell in Polavision. Instantaneity, the primary quality
of Polavision that Land heralded as it’s biggest selling point was not as important to the market
as Land believed, and whatever importance people placed in it was treated to by the development

of video?’. At the same time, Japanese still camera companies were beginning to chip away at
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the market for instant photos, Polaroid core product line, offering easier to use cameras with the
high-quality image of 35mm, along with faster processing labs?.

The vision that inspired Land to develop Polavision was both naive and innovative,
attempting to offer the tangible experience of moving-image creation while appealing to the
*“ American modality of television”?°. Polaroid took a creative approach - if not somewhat old-
fashioned- to marketing Polavision, sometimes doing door-to-door sales and in-home
demonstrations with families®.Polavision offered unique functional and creative applications
and was explored by many filmmakers, including Stan Brakhage and Andy Warhol. Charles and
Ray Eames were great proponents of Polavision, describing it as a medium that was well suited
to narrative filmmaking in its limitations, encouraging a more thought out and story-like
approach to making home movies. The Eames were even contracted to create a promotional film
entitled Polavision, before their series of PolavisionVignettes; Kite, Macbeth, Lucia: The Chase,
Bicycle, and Mask (1978)>".

Considering its brief production, there remain many collections (however small) of
Phototape Cassettes that are in need of preservation. The format poses some interesting and
unique obstacles to this end, namely the Phototape’s existence within a cartridge, and the
question of whether to separate the film from its cartridge or not. To conduct a proper transfer of
a Polavision film onto another format (film, video, or digital), the film must be removed from its
cassette. The option of recording the image straight from the viewer seems less than ideal, given
the viewing experience is already subpar, if you happen to obtain a functioning Polavision Player

that will not destroy the films. The Players themselves are also problematic, as they must be

28Wayne, New York Times.
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completely dismantled in order to repair them, and very few people have the parts necessary to
do so. Elizabeth Czach, describes the interesting issue that arises when removing the films from
their cassettes, in that once you remove them, they cease to be Polavision films2, but are unable
to be played in a normal super-8 film projector because of their density. Being super-8 film, they
are subject to the same environmental needs of regular polyester film, although the color may be
more stable due to the additive process.

It’s interesting to note that Polaroid stopped production of their instant film a few years ago,
but was recently brought back from the dead by the Impossible Project, which used their old
cameras and produced compatible film (admittedly lower quality, but they’re working on it).
Polaroid was rumored to be so protective of their patents that they wouldn’t allow another person
or company to use their development formulas to save Polaroid’s beloved instant film. They
have since opened up and started collaborating with Impossible, and a format that may have
become obsolete has been revived. The fact that instant images are essentially ubiquitous, since
the advent of digital photography, complicates the popularity of Polaroids film in particular.
There is something to be said for the tangible quality and iconic shape and look of Polaroid film.
With Polavision, Edwin Land was trying to offer a similar experience of motion pictures in a
way that hadn’t been done yet. If Edwin Land’s goal was to create something unique, he
succeeded, but the life and death of Polavision serves as evidence that novelty can only carry an

idea so far.

32Czach, p. 21.
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son Jas rayas que se hande
colorear, digamos, en mjo.
Una nueva sensibilizacian, y
una nueva sxposicion,
atacando eswe vez a las
lenticulas baju un angulo
diferanta, Lavado,
cotoracidn en azul de las
rayas restantes, colocadas
justa al lado de las rojas.
Tercera operaciOn idéntica,
a fin de colocar las rayas
verdes en los espacios que
han quedado vacios, v, &
continuacitn, supreston de
lag lenticulas. Al final de
esta operacion, nos queda el
dotar al sopone de su
correspondiente emulsion.
A partir de la trama, quedan
expuestas de a siguianta
forma: una capa alcalina de
proteccidn, uha capa
insensible que «recibiran






POLAVISION

{Viens de ta pdg. &%) tlempo. Adada-
mos a esto que el tratamiento se des-
arralla a Ja velocidad de 2 metros por
segunda; que coloca el depdsite sobre la
pelicula de una capa de reactivo de 10
micranes (no més ni menos), ¥ que éste
sguisados tiene; lugar en el interior mis-
mo del rartuche de la pelicula. Por eso
va dotade de un depdsito, que deja caer
el producto en el memento preciso a
través de una hendidura calibrada, la
cual serd quimicamente ocultada tras ef
tratamienlo; también encontramos en
la pelicula una serie de muescas destina-
das a desencadenar automiticamente
determinadas sefiales de la cimara, el
tratamiento, ¢ recorrido, e} rebobina-
do. asi como, para una buena exposi-
cién, un sisterna épticy mntegrado que
permitird iluminar la imagen en el sitio
duranrte la proyeccién, sin necesidad de
retirar |a pelicula del interior dei cartu-
cho. El cargador-laboratorio de Polavi-
sion solo mide 130 x 70 x 15 mm., cons-
tituyends una asombrosa maguinita
compuesta de woa veintena de piezas.
Y, si es francamente alucinants el cons-
tatar gue funciona, no lo es menos el
pensar que sus creadores ostin tan segu-
ros de que, una vez producida en masa,
funcionara igual de bien. Hay que reco-
nocer que el Dr. Land es un genio de la
quimica y de la mecinica.

La cdmara. Ligera y compacta, se he-
neficia de todos los «aditamentos de co-
modidads, v de una maxima reduceitn
de las sujecciones técnicas. Pero edto no
supone gue se trate de un miserable
aparato. £omo suele orurmir cuando un
fabricante lanza un nuevo preducto al
mercado. Su zoom manual, abierto a
F:1.8, va de 12,5 a 25 mm,, y se acciona
mediante una palanquita que se puede
mover en ambos sentides. La puesta a
punte se realiza mediante una varilla
que no gira, pero que es escamoteable,
y cuyas dos posiciones cubren respecti-
vamente las zonasde 2 a 5 m. de 3 m. al
inlinita, Exposicién autormnatica con ca-
dencia de 18 im4genes por segundo, ya
la velocidad de 1/40 segiindos, median-
te celulz CdS de dpticz independiente,
concebida para sensibilidades de 16 2
500 ASA (la pelicula actual es de 40
ASA, pero ya sabemos que los quimicos
de Cambridge tienen una serie de rece.
tas de sopa de gelatina escondidas hajo
la manga, cen lo que apostamos alge a
que las peliculas mis répidas no se van
2 hacer esperar mucho). Un visor réflex

con lentilla regulable, ¥y numerosas se-
nales ordenadas mediante muescas he-
chas en la peliculd misma. Comienzo
del rodaje. atencion a sus altimos 6 se-
gundos, cargader terminade; ast camo
sefiales de sobre & infraexposician, y s
tigo de distancia. Filtro de conversion
escamoteable (la ptifvula estd equili-
brada para tuz artilicial), alimenta-
cién por cualtro pilas pequedias (con una
aulomirtica nunciada de 4 cargadores).
Muesca para montar sobre tripode,
control de pilas, pestafia para antorcha,
contador y contacto de gatille en el pu-
fic para zccionar el exposimeire, Todo
estd bien concebido y bien realizado, sin
ser feo. y de un empleo agradable: pro-
curando imigenes muy satisfactarias y
arrancando sin inercia el proyecior.

El proyertor. Se 1rata, de hecho, de un
retroproyector compacto de mesa, par-
tdtil, £on una pantalla incotporada de
50 cm. Precisemos que es zhsolutamen-
te indispensable para el revelado un
cartucho de Polavisién para proyec-
tar sin encadenamiento de las peli-
culas asi obtenidas, que no acepta
otra clase de peliculas, las cuales s6-
lo pueden. a = vez, ser proyectadas
por &l (a menos que destruyamos el
cartucho y montemos con cello, bastan-
te precariamente, la pelicula, para pro-
yectarla en un proyector convencional
superluminnso, sin rener garantia de
pbtener unos tesultados aceptables, ni
upa imagen mas grande, a riesgo de ha-
cer visible |a trama de Ia pelicola), Este
proyector nic puede ser de mis facil ma-
nijo ¥ de un mecanisme mis simple: se
imtroduce ¢ cargador expuesto en la
hendidura receptora; éste gesto basta
‘para pravocar el rebobinado autorndti-
co de la pelicula, la apertura del depasi-
to del revelador, la impregnacién del
misme por paree de la peficata {Ia cual,
de tal formma, comienza a revelarse), la
detencién del cargader al legar a su
fini el tiempo de espera suplementario
— 00 segundes — para que el tratamien-
to obre sebre los dlumes metros de peli-
culza que hayan side impregnados; el
encendido de la lampara, su bobinado
para una primera proyeccion de la pe-
licula realizada: la detencién al final
del caruche; el apagade de la lampara
y la expulsién del cammuche, ¥ si se le
quierc volver a proyectar, basta con in-
troducirlo de nueve. Si quereinocs inte-
rrumpir la proyeccién a la mitad del
cartucho, basta con oprimir el botdn de
expulsitm. Mencicnemos que, durante
el iranscursa de la proyeccién, entran
en juege dos ventiladores, que an disco

l5gico &5 el que coordina toda la ciber-
nética del procese y, una muy habil so-
lueidn: que todo destelle queda ilumi-
nade por la triple iluminacién de la
imagen. Destaquemns que la misma
pantalla quedz fuera de lg corriente: ]
haz que sale del objetivo es reflejadeo en
un espeio, para atravesar a continua-
cién una.lente Fresnel que hace que los
rayos gueden paralelns; estos rayes, a su
vez, atraviesan des pantallas de lenticu-
las perpendiculares, que difuminan asi
la preciosa Iuz en el angulo sélide juzga-
do comuo aptimn {un tanto estrecho, a
nuestro parecer). Las imagenes, que
conviene observar desde su eje, quedan
a nuestro gusto un tanto sombrias ¢on
la lampara de 100 w., pero se puede
cambiar por una de 150 w. Las leatfcu-
las de las pantallas generan una trama
que no molesta demasiade {pero que,
en conciencia, hay que destacar), bas-
tante comparable 2 la de los tubos de
TV de rejilla (del tipo Trinitwon). Unas
imigenes bonitas. sin grano aparente,
ionalidad «optimista» en general en
cuanto a los ciclos azules, correcta en vl
rojo. un paco stristes en los verdes, una
calidad indiscutible de blancos y ne-
gros, quedando como {nicos defectos
de luminosidad les inherentes al anto-
matigmo jncorregible e indesacoplable
de la cémara.

En conciusidn:

Es una innovacidn cinematogrifica,
pero que no puede ser medida con
los standards del Super-8. Evaluada de
una forma absoluta, podemos decit
gue es: un Lanto [loja en cuamao a la in-
compartibilidad y poca duracién de sus
cartuchos (2 min., 35 5.}, por el reduci-
do tamafic de la imagen obtenida, y su
insuficiente lnmincsidad con una lim-
para de 100 w., por la «mala veluntads
que pusde engendrar cn un usuario
cansciente de su complejidad y escépti-
¢ en cuante a su fabilidad y durabili-
dad. Pero en cambio resultz muy conve-
niente en cuantc a su calidad, su faeili-
dad de manejo, ¢l placer auténticamen-
te auevo que proporciona, ¥, que duda
cabe, la prodigiosa inventiva de su crea-
dor, sic hablar de lo conveniente de su
precio. Por supuesio, tado el material
de Polavisién es susceptible de perfec-
cionarse decisivamente: camara XL,
macro, exposicidn manual, proyector
capaz de encadenar, mayor luminosi-
dad, reproduccion sonora, pelicula de
blanco y negro mis sensible, etc. Tode
e5to ya caeré, especialmente si el consu-
midor respende, la gque deseamos de to-
do corazon. e
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