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A practical difficulty of making 3-D motion pic- ture films is that
presently available cameras can- FIELD OF THE INVENTION
not be positioned sufficiently close to one another that the axes of the
camera lenses are at the This invention relates generally to stereoscopic
5   required interocular distance of two to three inches or
three-dimensional motion pictures (hereinafter  (i.e. a typical eye
spacing) that is necessary to called 3-D motion pictures). More
particularly, the  obtain a proper 3-D effect. Attempts to achieve
invention is concerned with a method of producing  interocular spacing by
interposing prisms, mirrors and displaying a 3-D motion picture, and with a
or other optical devices between the cameras and camera for use in the
method.                 10  the subject to be photographed result in image
reversals that must be compensated for example BACKGROUND OF THE INVENTION
by special optical printing steps or by mirrors in the projector optics.
Many attempts have been made to produce 3-         Examples of prior art
publications in this area D motion pictures. The technique generally used
is  are: involves simultaneously photographing a subject        British
Patent No. 740,927 (Spottiswoode et using two motion picture cameras
positioned to     al.) provide "left eye" and "right eye" views of the
Letter from Polaroid Corporation, dated August subject. The images recorded
on films in those     9, 1956 signed by Donald L. Brown (copy in U.S.
,,cameras are then simultaneously projected onto a   2o   Patent
Classification 352-59) screen and are optically coded in some way so
"3-D IMAX Camera Assembly", Perforations, that the left eye of a viewer
sees only the images  Vol. 4, No. 4,1984. that were recorded by the "left
eye" camera while      "3-D IMAX Progress Report", Perforations, Vol. the
viewer's right eye sees only the "right eye"   4, No. 4, 1984. images. The
viewer then perceives a stereoscopic  25   "Future Cinema", Perforations,
Vol. 4, No. 3, or 3-D effect.                                     1984. One
method of coding the images involves           "Large Screen 3-D -
Aesthetic and Technical using colour filters (anaglypta). For example, the
Considerations", Perforations, Vol. 3, No. 4, July right eye images may be
coloured blue and the left  1983. eye images red and the viewer provided
with spec-  30  U.S. Patent No. 2,337,363 (Ames, Jr.) discloses tacles
having filters that are coloured so that the  a camera rig in which two
conventional motion viewer's right eye sees only blue images and the
picture cameras record images reflected in respec- left eye sees only red
images. A disadvantage of   tive mirrors positioned at right angles to one
an- this technique is of course it can be used only with  other. French
Patent No. 809,106 (Le Prier) dis- two monochrome images and produces a
monoch-  35  closes a stereoscope which uses a similar mirror rome 3-D
image. A related technique that can be    arrangement in conjunction with
two projectors. used with full colour motion pictures involves the    An
object of the present invention is to provide use of polarized light. By
providing the respective  an improved method of producing and displaying
left and right eye projectors with filters that are  3-D motion pictures
which permits interocular spac- polarized in directions at [err] to one
another and   40  ing to be achieved when the motion picture is providing
the viewer with spectacles having cor-   being made, while avoiding the
need for special respondingly polarized lenses, full colour 3-D im-
optical printing steps or modification of projector ages can be viewed.
optics. A further object is to provide a camera for Spectacular 3-D motion
pictures can be made     use in the method. by using these known techniques
with large format  45 films such as those that are available from Imax
SUMMARY OF THE INVENTION Systems Corporation of Toronto, Canada under the
registered trade marks IMAX and OMNIMAX. The           Broadly speaking,
the invention resides in an use of large format films has become possible
as a  arrangement of mirrors, lenses and film travel that result of
development of the so-called "rolling   so  have all been chosen purposely
to act in co-opera- loop" film transport mechanism for cameras and     tion
to allow the significant benefit of being able to projectors. United States
Patent No. 3,494,524 to  produce economical contact prints for a 3-D motion
Jones discloses the principle of a rolling loop trans-  picture that can be
projected without the need for port mechanism. A number of improvements in
the    costly optical printing techniques, or complicated original Jones
mechanism are disclosed in United  .55   mirror arrangements. A subject is
recorded on film States Patents Nos. 3,600,073, 4,365,877 and       as a
series of images that have been turned lat- 4,441,796 (all to Shaw).
erally of the film as a result of being reflected in a mirror. A contact
print made from that film can then 2  



3                 EP0473613B1                          4 be simply
"flipped" prior to projection, so that    the print as compared with the
images as recorded images on the print are brought into correct ori-
during photography. This "corrects" for the image entation for projection.
reversal that took place as a result of reflection of More specifically,
the invention provides a      the images when the master film negatives
were camera which includes "left eye" and "right eye"   5   made.
Respective left eye and right eye images lenses spaced apart an appropriate
distance (e.g.   are projected from the two prints to provide co- an
interocular distance) and defining respective    incident 3-D images on a
screen. The images are generally parallel optical axes. A mirror is asso-
optically coded and the viewer is provided with ciated with each lens and
is positioned at a sub-   optical decoding means for ensuring that left eye
stantially [err] angle with respect to the optical axis  10  images are
presented to the viewer's left eye only of the said lens for reflecting an
image received by  and that right eye images are presented to the the lens
through substantially 90 . The two mirrors  viewer's right eye only. are
positioned at substantially [err]  to one another     It will be
appreciated that, by arranging for the so that images passing through the
respective len-  images of the subject to be recorded on each film ses are
reflected in opposite directions to respec-   is  as a series of images
that have been turned lat- tive film exposure apertures. Means is provided
for  erally of the film as a result of being reflected in a transporting
"left eye" and "right eye" films re-    mirror, it is possible to correct
for this image rever- spectively past the apertures for exposure of the
sal at the time the films are projected by the films. Films are disposed at
the apertures in re-   simple expedient of turning face-for-face about a
spective film planes that are approximately parallel  20  longitudinal axis
both of the films (or contact prints to one another and the films are
transported past    made therefrom). The need for special optical print-
the apertures with the films oriented so that, when  ing steps, mirrors in
the projector optics, or other the camera is positioned with the lenses in
a com-  complications are avoided. mon horizontal plane, an erect subject
is recorded      Coding of the images for projection may be on each film as
a series of images that have been   25  effected by any of the various
known techniques turned laterally of the film as a result of being   such
as those discussed above. Polarization tech- reflected in the relevant said
mirror. The camera   niques of course offer the advantage that they also
includes shutter means for controlling expo-    permit the use of full
colour films. Another known sure of each film to a said subject.
technique that may be used involves the use of The invention is
particularly useful where the   so   what are in effect shutters on
spectacles worn by a camera is of a type in which an erect subject is
viewer that open and close in timed relation to recorded as images
extending transversely of the    projection of images onto the screen so
that the film (as in IMAX format cameras). In this case, the  viewer's
right eye is obstructed by the shutters use of mirrors is required in order
to permit the   when left eye images appear and the viewer's left camera
lenses' to be located at the required in-  35  eye is obstructed when
"right eye" images appear. terocular spacing. In accordance with the
invention  This is known as "alternate eye" 3-D. the images are not only
inverted and turned lat- erally (as is used with a photographic objective),
BRIEF DESCRIPTION OF THE DRAWINGS but are also re-erected by being
reflected in the mirrors. This permits the images to be oriented   4o    In
order that the invention may be more clearly correctly for projection by
simply "flipping" contact  understood, reference will now be made to the
prints made from films in the camera as described   accompanying drawings
which illustrate a number in more detail below.
of preferred embodiments of the invention by way The invention also
provides a method of pro-     of example, and in which: ducing and
displaying a 3-D motion picture in  45      Figs. 1, 2 and 3 are schematic
illustrations of a which respective "left eye" and "right eye" films
camera of the form provided by the invention, in are simultaneously exposed
to a subject using a        which Fig. 1 is a plan view with the housing
camera of the form provided by the invention to        partly broken away,
Fig. 2 is a rear elevational produce, on the respective films, a series of
"left    view with the camera housing in section and Fig. eye" and "right
eye" images of said subject that  so   3 is a vertical sectional view; have
been turned laterally of each film as a result    Fig. 4 comprises a series
of sequentional views of being reflected in a mirror. The films are devel-
denoted (a) to (f) that illustrate the steps of the oped to produce
respective master film negatives       method of the invention; and
respective contact prints are made directly or     Fig. 5 is a diagrammatic
plan view of a projector indirectly from the negatives. For projection, the
55    installation for projecting images from the prints prints of both
master film negatives are turned        shown in Fig. 4 (e); face-for-face
about a longitudinal axis of the print.  Fig. 6 is an illustration of a
pair of polarized so that images on the print are turned laterally of
spectacles that may be used in viewing the 
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images; and,                           form no part of the present
invention and may be Fig. 7 is a view similar to Fig. 4(c) showing film
conventional. However, for reference purposes, fo- negatives produced using
a different form of     cusing screens in the respective eyepieces 32, 34
camera.                                          have been shown at 62 and
64 (best seen in Fig. 5 ). DESCRIPTION OF THE PREFERRED EMBODI-
Fig. 2 illustrates the two film transport mecha- MENTS
nisms 56 and 60 and shows the paths of the two films through the camera
housing. Magazines for Reference  will first be made to Figs. 1 to 3 in
the films have not been shown and shutters asso- describing a camera of the
form provided by the   10  ciated with respective film transport mechanisms
invention. In those views, the camera is generally  have been indicated
only diagrammatically at 66 designated by reference numeral 20 and a
subject,  and 68 respectively. Also, since the two film trans- the image of
which is to be recorded in 3-D format  port mechanisms are essentially
identical, mecha- is shown at 22 as an erect three dimensional arrow.  nism
56 only will be described, as representative of For the sake of simplicity,
the drawings show only  15  the two mechanisms. the principal components of
the camera, in sche-       The two films 54 (the left eye film) and 58 (the
matic form.                                        right eye film) travel
horizontally through the cam- Referring first to Fig. 1, the camera is
shown to  era housing in the same direction. The emulsion include a "right
eye" lens 24 and a "left eye" lens  (sensitive) side of the film is denoted
by the letter 26. The lenses are spaced apart an appropriate  20   E in
each case while the base side is denoted B. interocular distance and define
respective optical  As indicated by the arrows 70 and 72, exposure of axes
28 and 30. Corresponding eye pieces for       the respective films takes
place at the apertures 52 viewing through the lenses are shown at 32 and 34
and 50 (as shown in Fig. 3). At the apertures, the respectively. The camera
housing is indicated at 36  films lie in parallel planes and travel in the
same and is partly broken away at 38 to show internal  25  direction.
components which will be described later.              Referring
specifically to the left eye film 54, the Fig. 3 may be considered as a
side elevational  film is directed towards aperture 52 by an input view in
the direction of arrow A in Fig. 1 and with  sprocket 74 under an input
keeper roller 76. A film the camera housing 36 shown in section. A semi-
guide plate 78 controls the film downstream of the transparent mirror is
associated with each of the   30  input sprocket and a vacuum plate 80
holds the lenses 24, 26 and each mirror is positioned at a   film flat for
exposure at aperture 52. Retractable 450 angle with respect to the optical
axis of the  registration pins 82 carried by an arm 84 hold the associated
lens for reflecting an image received by  film precisely in register at the
aperture. A film the lens through [err]  In Fig. 3, the mirror for lens
advance claw 86 moves in an arcuate path about 24 is shown in full lines at
40 positioned at a 450   35  an axis 86a to advance the film in steps.
After angle denoted 42 to the optical axis 28 of the lens.  being released
by the claw, an output sprocket 88 The corresponding mirror for lens 26 is
shown in   and output keeper roller 90 direct the film out of dotted
outline at 44. The two mirrors 40, 44 are   the camera housing. positioned
at [err]  to one another so that images        Fig. 4(a) shows two series
of images of the passing through the respective lenses are reflected   40
actual object 22 as they would be seen by a viewer in opposite directions
as shown by the arrows 46   if looking directly at the object (not through
the and 48 representing respectively images reflected  camera). Fig. 4(b)
shows a corresponding series of from mirror 40 and images reflected from
mirror    images as they would appear on the focusing 44. The mirrors
reflect the images to respective   screens 62 and 64. It will be seen that
the images film exposure apertures 50 and 52.            45  have been
inverted and reversed side-to-side by The camera includes two film
transport mecha-   the camera lenses. The eyepiece optics will of nisms for
respective "left eye" and "right eye"    course "correct" the images as
seen by the cam- films. In Fig. 3, part of the left eye film is visible in
era operator, as is conventional. aperture 52 at 54 and the associated film
transport    Fig. 4(c) shows the corresponding images as mechanism  is
generally denoted 56. The corre-  50  they would appear looking through the
two films 54 sponding right eye film is indicated at 58 and the  and 58
from the base sides of both films. It will be mechanism at 60.
seen that the images have been turned laterally of Light that is not
reflected by the mirrors 40 and  the film (inverted) as a result of being
reflected in 44 passes directly to the eyepieces 32 and 34 so   the mirrors
40 and 44, and are mirror images. that the camera operator can directly
view the   55    Fig. 4(d) shows prints made by contact printing subject
being photographed. The lenses 24 and 26   from master film negatives made
by developing the 



have not been illustrated in detail and their focus-  films 54 and 58.
Printing is performed emulsion ing mechanisms have not been shown since
they      side to emulsion side and the prints are shown as 4    7
EP0473613B1                        8 viewed from the emulsion side. The
prints are of   116 in the form of polarizing filters. The left eye course
identical with the negatives. While the prints  lens 114 is polarized in
the same direction as filter may be made directly from the master film
nega-    108 so that it will not admit polarized light from the tives, the
prints may also be made via "inter-     right eye projector 94, while lens
116 is polarized positive" and "internegative" prints, as is well   5   in
the same direction as filter 110 so that it will not known in the art.
admit the polarized light from the left eye projector In order to correct
for the image reversal that  96. The viewer will then see true stereoscopic
or 3- took place due to the presence of the mirrors 40   D images on the
screen 106. and 44 in the camera, for projection the contact       Fig. 7
illustrates the fact that the method of the prints are "flipped" or turned
face-for-face about  10  invention may be practised using film transport
their longitudinal axes as indicated by the arrows  mechanisms arranged so
that an erect subject is 90 and 92. The prints are then correctly oriented
recorded as a series of images that extend longitu- for projection as shown
in Fig. 4(e). The prints are  dinally of the film instead of transversely
as in the run with the emulsion sides towards the projection  previous
embodiment. This image orientation would lens (away from the lamp, unlike
usual projection   is  be achieved, for example, if the film transport
practice) so that "corrected" images are projected  mechanisms move the
films vertically downwards onto the screen as shown in Fig. 4(f). In Fig.
4(e)  as seen in Figs. 1 to 3, (instead of horizontally) and the prints are
shown from the base side as they    mirrors 40 and 44 are correspondingly
re-oriented. would appear in the projector, looking towards the  Fig. 7
shows the images that would be produced screen.
20  on such films. It will be seen that the images have Fig. 5 is a plan
view of a projector installation  been inverted and reversed right to left
as a result for use in showing the contact prints, which are   of passing
through the camera lenses and have denoted respectively 54' and 58'. The
installation  been turned transversely of the film as a result of includes
respective right and left projectors 94 and  being reflected in the mirrors
within the camera. As 96, each having associated film platters 98, 100   25
in the previous embodiment, the images can be and 102, 104 respectively.
Print 58' travels from  "corrected" by turning the films face-for-face
about platter 98 to platter 100 while print 54' travels from  their
longitudinal axes, for projection, without the platter 102 to platter 104.
The two projectors are  need for optical printing to correct their
orientation. arranged to project co-incident 3-D images from    The
projectors themselves will of course have to be the two prints onto a
screen denoted 106.     30  conventional projectors in which the films
travel In this particular embodiment, the two projec-  vertically during
projection. tors are shown schematically as IMAX projectors of     Even
though existing cameras that use the film the general form described in
United States Patent  format shown in Fig. 7 can sometimes be posi- No.
3,600,073. This patent discloses specific de-  tioned at the interocular
spacing required to pro- tails of the projector. For present purposes, it
is  35  duce 3-D effects without the need for internal mir- sufficient to
note that successive rolling loops of  rors, a camera of the form provided
by the inven- the film are conveyed around inside a circular     tion may
offer advantages in terms of ease of film stator by a rotating rotor so
that the film generally  loading/unloading and flexibility of camera design
follows an arcuate-shaped path as shown in Fig. 5.  in that increased space
may be made available to As noted previously, for projection, the two   40
accommodate the film transport mechanisms of the contact prints 54' and 58'
are loaded into the     camera. projectors oriented as shown in Fig. 4(e)
with the     It will of course be appreciated that the preced- emulsion
side of the film (the side opposite that  ing description relates to
particular preferred em- seen in Fig. 4(e)) towards the projection lenses.
bodiments of the invention and that many modifica- During projection, the
images will be inverted and   45  tions are possible within the broad scope
of the reversed by the projection lenses and appear cor-  invention as
defined in the claims. Some modifica- rectly on screen 106.
tions have been indicated previously and others will Coding of the left and
right eye images as      be apparent to a person skilled in the art. For
discussed previously is effected in this embodi-   example, as noted, even
though IMAX cameras ment by the use of polarizing filters indicated at  5o
and projectors have been referred to specifically, 108 and 110 in Fig. 6.
In this embodiment, the     they are not essential to the invention.
filters are arranged to polarize the light from the    Within the broad
scope of the invention as projectors in directions that are 450 to the
right and  defined in the claims, it would be possible to prac- left of
vertical respectively as shown by the circle  tice the method of the
invention using camera 



areas indicated by chain-dotted lead lines.   55   means other than the
particular dual film camera Fig. 6 shows a pair of spectacles 112 that will
provided by the invention. As indicated previously, be wom by people
viewing the film. The spectacles  the master film negatives could be
produced using have respective left and right eye lenses 114 and  two
separate cameras and associated mirrors. 5    9                 EP0473613B1
10 It should also be noted that, while Figs. 1 to 3     verted and turned
laterally by said lenses and show an embodiment in which the mirrors
reflect         being re-erected by reflection in said mirrors the images
of the subject vertically, the mirrors       (44,40). could be oriented to
reflect the images horizontally and the film transport mechanisms
positioned at   5   3  A camera as claimed in claim 2, wherein said
opposite sides of the camera. In the case of IMAX       mirrors (44,40) are
oriented to reflect images film format, the film would be transported
horizon-     passing through the respective lenses in verti- tally parallel
to the lens axes while with conven-      cal directions (48,46) considering
the camera tional film format, the film would move vertically
positioned with the lenses (26,24) in the same downwards as discussed
previously in connection   10    horizontal plane, and wherein said film
trans- with Fig. 7.                                            port means
comprises (56,60) respective first It should finally be noted that, while
the draw-     and second film transport mechanisms dis- ings show
specifically two separate rolling loop        posed above and below said
mirrors (44,60) projectors, a single projector capable of simulta-
respectively and arranged so that the respec- neously projecting images
from two films may be   15    tive films travel in parallel horizontal film
used.                                                   planes at the
positions of said film exposure apertures (52,50). Claims 4. A camera as
claimed in claim 1, wherein said 1. A camera for use in producing 3-D
motion   20        mirrors (44,40) are  semi-transparent, and pictures,
comprising:                               wherein the camera (20) further
comprises re- respective "left eye" (26) and "right eye"       spective
left and  right eyepieces (34,32) (24) lenses spaced apart and defining
respec-       aligned with the respective lenses (26,24) for tive
substantially parallel optical axes (30,28);   receiving images passing
through said mirrors. in association with each said lens, a mirror  25
(44,40) positioned at a substantially 45  angle  5. A method of producing
and displaying a 3-D with respect to the optical axis (30,28) of the
motion picture, comprising the steps of: lens, for reflecting an image
received by the          (a) providing a camera (20) as claimed in lens
through substantially [err] the two  mirrors       claim 1; being
positioned at substantially [err] with re-  30     (b) simultaneously
exposing to a subject spect to one another so that images passing
respective "left eye" and "right eye" films through the respective lenses
are reflected in         (54,58) using said camera (20) to produce opposite
directions to respective film exposure        on the respective films, a
series of stereo- apertures (52,50);
scopic "left eye" and "right eye" images of means (56,60) for transporting
"left eye"   35     said subject that have been turned laterally and "right
eye" films (54,58) respectively past        of each film as a result of
being reflected in said apertures (52,50) for exposure of the
said mirrors; films, the films being disposed at said ap-            (c)
developing said films to produce respec- ertures in respective film planes
that are sub-       tive master film negatives; stantially parallel to one
another and the films   40  (d) making contact prints derived from said
being transported past said apertures with the         master film
negatives; films oriented so that, when the camera is             (e)
turning each of said prints face-for-face positioned with said lenses in a
common hori-           about a longitudinal axis of the print (90,92),
zontal plane, an erect subject (22) is recorded        so that images on
said print are turned on each film as a series of images that have   45
laterally of the print as compared with the been turned laterally of the
film as a result of      images as recorded during photography, to being
reflected in the relevant said mirror; and,      bring the images on the
prints into proper shutter means (66,68) for controlling expo-
orientation for projection; sure of said films to a subject.
(f) projecting left eye and right eye images 50        from the respective
prints to provide co- 2. A camera as claimed in claim 1, wherein each
incident 3-D images on a screen (Fig. 5); of said film transport means is
arranged so that       and, 



an erect subject (22) is recorded on a film           (g) optically coding
(108,110,114,116) the transported past the relevant film exposure ap-
left and right eye images and providing a erture as a series of images each
extending   55       viewer with optical decoding means (112) transversely
of the film, when the camera (20)        for ensuring that left eye images
are pre- is positioned with said lenses (26,24) in the          sented to
the viewer's left eye only and that same horizontal plane, said images
being in-           right eye images are presented to the view- 6    9
EP 0 473 613 B1                     10 It should also be noted that, while
Figs. 1 to 3     verted and turned laterally by said lenses and show an
embodiment in which the mirrors reflect          being re-erected by
reflection in said mirrors the images of the subject vertically, the
mirrors       (44,40). could be oriented to reflect the images horizontally
and the film transport mechanisms positioned at   5   3. A camera as
claimed in claim 2, wherein said opposite sides of the camera. In the case
of IMAX       mirrors (44,40) are oriented to reflect images film format,
the film would be transported horizon-     passing through the respective
lenses in verti- tally parallel to the lens axes while with conven-
cal directions (48,46) considering the camera tional film format, the film
would move vertically       positioned with the lenses (26,24) in the same
downwards as discussed previously in connection   to     horizontal plane,
and wherein said film trans- with Fig. 7.
port means comprises (56,60) respective first It should finally be noted
that, while the draw-     and second film transport mechanisms dis- ings
show specifically two separate rolling loop         posed above and below
said mirrors (44,60) projectors, a single projector capable of simulta-
respectively and arranged so that the respec- neously projecting images
from two films may be   is    tive films travel in parallel horizontal film
used.                                                   planes at the
positions of said film exposure apertures (52,50). Claims 4. A camera as
claimed in claim 1, wherein said 1. A camera for use in producing 3-D
motion   20        mirrors  (44,40) are  semi-transparent, and pictures,
comprising:                                wherein the camera (20) further
comprises re- respective "left eye" (26) and "right eye"       spective
left and  right eyepieces (34,32) (24) lenses spaced apart and defining
respec-        aligned with the respective lenses (26,24) for tive
substantially parallel optical axes (30,28);    receiving images passing
through said mirrors. in association with each said lens, a mirror  25
(44,40) positioned at a substantially [err] angle  5. A method of producing
and displaying a 3-D with respect to the optical axis (30,28) of the
motion picture, comprising the steps of: lens, for reflecting an image
received by the          (a) providing a camera (20) as claimed in lens
through substantially [err] the two  mirrors       claim 1; being
positioned at substantially [err] with re-  30     (b) simultaneously
exposing to a subject spect to one another so that images passing
respective "left eye" and "right eye" films through the respective lenses
are reflected in         (54;58) using said camera (20) to produce opposite
directions to respective film exposure        on the respective films, a
series of stereo- apertures (52,50);
scopic "left eye" and "right eye" images of means (56,60) for transporting
"left eye"   35      said subject that have been turned laterally and
"right eye" films (54,58) respectively past        of each film as a result
of being reflected in said apertures (52,50) for exposure of the
said mirrors; films, the films being disposed at said ap-            (c)
developing said films to produce respec- ertures in respective film planes
that are sub-        tive master film negatives; stantially parallel to one
another and the films   40  (d) making contact prints derived from said
being transported past said apertures with the         master film
negatives; films oriented so that, when the camera is             (e)
turning each of said prints face-for-face positioned with said lenses in a
common hori-          about a longitudinal axis of the print (90,92),
zontal plane, an erect subject (22) is recorded        so that images on
said print are turned on each film as a series of images that have   45
laterally of the print as compared with the been turned laterally of the
film as a result of       images as recorded during photography, to being
reflected in the relevant said mirror; and,      bring the images on the
prints into proper shutter means (66,68) for controlling expo-
orientation for projection; sure of said films to a subject.
(f) projecting left eye and right eye images 50        from the respective
prints to provide co- 



2. A camera as claimed in claim 1, wherein each            incident 3-D
images on a screen (Fig. 5); of said film transport means is arranged so
that       and, an erect subject (22) is recorded on a film            (g)
optically coding (108,110,114,116) the transported past the relevant film
exposure ap-        left and right eye images and providing a erture as a
series of images each extending   55       viewer with optical decoding
means (112) transversely of the film, when the camera (20)         for
ensuring that left eye images are pre- is positioned with said lenses
(26,24) in the          sented to the viewer's left eye only and that same
horizontal plane, said images being in-           right eye images are
presented to the view- 6    11                EP0473613B1
12 er's right eye only.                                  genes Bild um, im
wesentlichen, [err]  zu reflektieren, wobei die beiden Spiegel 6. A method
as claimed in claim 5, wherein said             unter einem Winkel von im
wesentlichen film transport means (56,60) are of a type in           90
zueinander angeordnet sind, so daB which an erect subject is recorded on
each of   5       die die jeweiligen Linsen passierenden said left eye and
right eye films as a series of        Bilder in entgegengesetzte Richtungen
images extending transversely of the film               auf entsprechende
Filmbelichtungsaper- (54,58) when the camera (20) is positioned
turen (52, 50) reflektiert werden; with said lenses in a said common
horizontal          - Einrichtungen (56, 60) zum Transportie- plane, said
images being inverted and turned   io       ren des "linksaugigen" Films
und des laterally by said lenses (26,24) and being re-
"rechtslugigen" Films (54, 58) jeweils zu erected by reflection in said
mirrors (44,40).          den  genannten  Aperturen  (52, 50) zwecks
Belichtung der Filme, wobei die 7. A method as claimed in claim 6, wherein
said             Filme bei diesen Aperturen in entspre- mirrors (44,40) are
oriented to reflect images   15     chenden Filmebenen angeordnet sind,
passing through the respective lenses in verti-         die im wesentlichen
parallel zueinander cal directions (48,46) considering the camera
verlaufen, und wobei die Filme mit einer (20) positioned with the lenses
(26,24) in a            Ausrichtung zu den Aperturen transpor- common
horizontal plane, and wherein said              tiert werden, daB wenn die
Kamera mit film transport means comprises respective first  20     den
genannten Linsen in einer gemeinsa- and second film transport mechanisms
(56,60)            men  waagrechten  Ebene angeordnet disposed above and
below said mirrors (44,40)           wird, ein aufrechtstehendes Objekt
(22) respectively and arranged so that the respec-           auf jedem Film
in Form einer Serie von tive films (54,58) travel in parallel horizontal
Bildem  aufgenommen wird, die durch film planes at the positions of said
apertures   25     Reflektieren im zutreffenden Spiegel seit- (52,50).
lich vom Film gedreht worden sind; und - Shutter (66, 68) zum Steuern der
Exposi- 8  A method as claimed in claim 5, wherein said            tion der
Filme einem Objekt gegenOber. step of projecting respective left and right
eye images is performed using rolling loop film   3o  2. Kamera nach
Anspruch 1, bei der jeder der projectors.
Filmtransporteinrichtungen so angeordnet ist, daB ein aufrechtstehendes
Objekt (22) auf ei- 9. A method as claimed in claim 5, wherein said
nen Film aufgenommen wird, der zur zutreffen- step of optically coding the
left and right eye    den Filmbelichtungsapertur als Serie von Bil- images
is effected by providing the respective  3s  dern transportiert wird, von
denen sich jedes projectors with polarizing filters (108,110) that  quer
zum Film erstreckt, wenn die Kamera (20) are polarized in directions at
right angles to     mit den Unsen (26, 24) in der gleichen waag- one
another, and wherein the optical decoding      rechten Ebene angeordnet
wird, wobei die Bil- means comprises spectacles (112) for each          der
durch die Unsen umgekehrt und zur Seite viewer in which the left and right
eye lenses   40  hin gedreht werden, und durch die Reflexion in (114,116)
comprise filters polarized to corre-     den Spiegein (44, 40) wieder
aufrechtgestellt spond with the polarizing filters of the projec-   werden.
tors. 3. Kamera nach Anspruch 2, bei der die Spiegel PatentansprUche
45       (44, 40) so ausgerichtet sind, daB sie die die entsprechenden
Linsen passierenden Bilder in 1. Kamera zur Verwendung bei der Erzeugung
senkrechten Richtungen (48, 46) reflektieren, von 3D-Bewegtbildern,
umfassend:                   wobei die Kamera mit den Linsen (26, 24) in 



- jeweils eine "linksaugige" (26) und eine       der gleichen waagrechten
Ebene positioniert "rechtsaiugige" (24) Linse, die im Ab-  so    angenommen
ist, und wobei die Filmtransport- stand voneinander angeordnet sind und
einrichtungen (56, 60) jeweils erste und zweite jeweils im  wesentlichen
parallele opti-  ,   Filmtransportmechanismen aufweisen, die je- sche
Achsen (30, 28) definieren;              weils Ober und unter den Spiegeln
(44, 60) - zugeordnet zu jeder Linse jeweils einen        angebracht und so
angeordnet sind, daB die Spiegel (44, 40), der relativ zur optischen  5s
jeweiligen Filme in parallelen, waagrechten Achse (30, 28) der Linse unter
einem          Filmbahnen an den Positionen der Filmbelich- Winkel von im
wesentlichen 45  ange-          tungsaperturen (52, 50) vorbeilaufen.
ordnet ist, um ein von der Linse empfan- 7    13                EP 0 473
613 B1                    14 4. Kamera nach Anspruch 1, bei der die Spiegel
und durch Reflexion in den Spiegein (44, 40) (44, 40) halbtransparent sind,
und bei der die     wiederaufgerichtet werden. Kamera (20) weiter ein
linkes und ein rechtes Okular (34, 32) umfaBt, welche in einer Flucht  7.
Verfahren nach Anspruch 6, bei dem die Spie- mit den entsprechenden Linsen
(26, 24) zum    5    gel (44, 40) so ausgerichtet sind, daB sie die
Empfangen der die Spiegel passierenden Bil-       die entsprechenden Linsen
passierenden Bil- der angeordnet sind.                               der in
senkrechten Richtungen (48, 46) reflek- tieren, wobel die Kamera (20) mit
den Linsen 5. Verfahren zur Herstellung und Wiedergabe ei-       (26, 24)
in der gleichen waagrechten Ebene nes 3D-Bewegtbildes, das folgende
Schritte  10     positioniert angenommen ist, und wobei die aufweist:
Filmtransporteinrichtungen (56, 60) jeweils er- a) Vorsehen einer Kamera
(20) gemalB An-         ste und zweite Filmtransportmechanismen auf- spruch
1;                                        weisen, die jeweils Ober und
unter den Spie- b) gleichzeitiges Exponieren "eines linksau-     geln (44,
60) angebracht und so angeordnet gigen" und "sines rechtsilugigen" Films
15     sind, daB die jeweiligen Filme (54, 58) in paral- (54, 58) einem
Objekt gegenUber unter Be-        lelen, waagrechten Filmbahnen an den
Positio- nutzung der Kamera (20), um auf den jewei-       nen der
Filmbelichtungsaperturen (52, 50) vor- ligen Filmen sines Reihe von
raumlichen          beilaufen. "linksiaugigen" und "rechtsiugigen" Bildern
des betreffenden Objektes zu erzeugen, die   n   8. Verfahren nach Anspruch
5, be! dem  der bei jedem Film durch Reflexion in den Spie-      Schritt
des Projizierens der jeweiligen linksau- geln seitenverkehrt wurden;
gigen und rechtsaugigen Bilder unter Verwen- c) Entwickeln der Films zur
Erzeugung snt-       dung von "rolling loop"-Filmprojektoren durch-
sprechender Masterfilmnegative;                  gefOhrt wird. d)
Herstellen von Kontaktabzagen der Ma-  25 sterfilmnegative;
9. Verfahren nach Anspruch 5, bei dem  der e) Drehen jedes Abzuges Seite
urn Seite          Schritt des optischen Kodierens der linkslugi- um esine
Lngsachse des Abzuges (90, 92),         gen und der rechtslugigen Bilder
durch AusrU- so daB die Bilder auf dem Abzug seitenver-       sten der
jeweiligen Projektoren mit Polarisa- kehrt zum  Abzug werden, verglichen
mit  30     tionsfiltern (108, 110) durchgefdhrt wird, die in den Bildern,
wie sie beim Fotografieren auf-    rechtswinklig aufeinanderstehenden
Richtun- genommen werden, urn die Bilder auf den          gen polarisiert
sind, und wobei die optische AbzUgen in die richtige Orientierung fOr die
Dekodiereinrichtung eine Brille (112) flr jeden Projektion zu bringen;
Betrachter umfalt, bei der die linksaugigen f) Projizieren des linksaugigen
und des   35     und rechtsaugigen Linsen (114, 116) Filter auf-
rechtsaugigen Bildes der jeweiligen Abzr-        weisen, die zur
Entsprechung mit den polari- ge, um zusammenfallende 3D-Bilder auf ei-
sierten Filtem der Projektoren polarisiert sind. nem Schirm (Fig. 5) zu
liefern; und g) optisches Kodieren (108, 110, 114, 116)   Revendlcatlons
des linksaugigen und des rechtslugigen   40 Bildes, und Vorsehen sines
Betrachters mit   1. Camera utilisde pour produire des vues cin6- optischen
Dekodiermitteln (112), die bewir-      matographiques tridimensionnelles,
compre- ken, daB die linksaiugigen Bilder nur dern       nant: linken Auge
des Betrachters und die rechts-         des objectifs espacds correspondant
res- augigen Bilder nur dem rechten Auge des   45     pectivement & "I'oeil
gauche" (26) et a "l'oeil Betrachters dargeboten werden.
droit" (24), d4finissant des axes optiques prati- 



quement parallbles (30, 28); 6. Verfahren nach Anspruch 5, bei dern die
Film-          associe a chaque objectif, un miroir (44,
transporteinrichtungen (56, 60) von einer Art      40) place selon un angle
d'environ 45' par sind, daB sin aufrechtstehendes Objekt auf je-  50
rapport & 'axe optique (30, 28) de l'objectif, dem der Films, dem
linksaugigen und dem           afin de reflechir une image regue par
l'objectif rechtslugigen Film, als sine Reihe von Bildern     suivant un
angle de pratiquement 90, les aufgenommen wird, die sich in Querrichtung
deux miroirs dtant places a environ 90  I'un der Films (54, 58) srstrecken,
wenn die Kame-      par rapport a l'autre, de maniere que les ima- ra (20)
mit den gsnannten Unsen in der ge-  55     ges traversant les objectifs
respectifs soient nannten gemeinsamen waagrechten Ebene po-
r6fl6chis dans des directions opposees vers sitioniert wird, wobei die
Bilder durch die Lin-   des fenftres d'exposition respectives de film sen
umgedreht sowie seitenversetzt werden          (52, 50); 8    15
EP 0 473 613 B1                     16 des moyens (56, 60) pour transporter
res-           (a) foumir une camdra (20) telle que reven- pectivement les
films correspondant a "I'oeil           diquee dans la revendication 1;
gauche" et a "I'oeil droit" (54, 58) devant             (b) exposer
simultanement A un objet les lesdites fenftres (52, 50) afin d'exposer les
films (54, 58) correspondant A "I'oeil gau- films qui sont places sur
lesdites fenftres dans   5    cho" et A "I'oeil droit" respectivement, on
des plans respectifs de film pratiqusment pa-           utilisant ladite
camera (20) pour produire sur rallbles l'un par rapport a l'autre, les
films 4tant    les films respectifs une s6rie d'images st6- transport~s
devant lesdites fen~tres et orientes        rdoscopiques dudit objet
correspondant & de maniere que, lorsque la camera est plao ~e
"l'oeil gauche" et A "I'oeil droit", qui sont avec lesdits objectifs dans
un plan horizontal  10      orient6es transversalement sur chaque film
classique, un objet vertical (22) ost enregistr4        du fait qu'elles
sont reflechies dans lesdits sur chaque film sous la forms d'une sArio
miroirs; d'images orientees transversalement sur la             (c)
developper lesdits films pour produire film, du fait qu'elles sont
r~flchies dans ledit      les negatifs respectifs originaux de film; miroir
; et,                                15         (d) fabriquer des tirages
par contact derives un obturateur (66, 68) congu pour com-
desdits n6gatifs originaux de film; mander l'exposition desdits films par
rapport A         (o) orienter chaque tirage face contre face un objet.
selon l'axe longitudinal du tirage (90, 92), de manibre quo les images sur
ledit tirage 2. Camera telel quo revendiqude dans la revendi-  20
soient orient6es lateralement par rapport cation 1, oa  chaque moyen de
transport de              aux images enregistrees au cours de la film est
amdnagd de maniere qu'un objet verti-          prise de vues, afin
d'orienter correctement cal (22) soit enregistre sur un film passant
les images so trouvant sur les tirages pour devant ia fen~tre d'exposition
du film sous la          une projection; formo d'une sdrie d'images
s'etendant trans-  25       (f) projeter les images correspondant A l'oeil
versalement sur le film, lorsque la camdra (20)         gauche et a l'oeil
droit A partir des tirages est placee avec lesdits objectifs dans le mrme
respectifs pour obtenir des images tridimen- plan horizontal, lesdites
images dtant inversees        sionnelles qui coTncident sur un ecran (fig.
et orienteos transversalement par lesdits ob-           5); et jectifs et
remises on position verticale par r6-   30  (g) coder optiquement (108,
110, 114, 116) flexion dans lesdits miroirs (44, 40).                 les
images correspondant & l'oeil gauche et A l'oeil droit et fournir au
spectateur un 3. Camera selon la revendication 2, ob lesdits
moyen de decodage optique (112) pour miroirs (44, 40) sont orientes de
manibre A             s'assurer que les images correspondant A reflechir
les images traversant les objectifs res-  35  'oeil gauche sont uniquement
pr6sent~es a pectifs dans des directions verticales (48, 48),       l'oeil
gauche du spectateur et quo les ima- la camera etant placeo avec les
objectifs (26,          ges correspondant a l'oeil droit sont unique- 24)
dans le m~me plan horizontal, et od lesdits         ment presentees a
l'oeil droit du spectateur. moyens de transport de film comprennent un
premier et un second mecanismes de trans-  40   6. Proc~d4 tel quo
revendique dans la revendica- port de film (56, 60) placds au-dessus et on-
tion 5, oa lesdits moyens de transport du film dessous desdits miroirs (44,
60) respective-         (56, 60) sont du type dans lequel un objet ment, et
amrnagds de manibre quo les films           vertical est enregistre sur
chaque film corres- respectifs se deplacent dans des plans de film
pondant audit "oeil gauche" et audit "oeil 



horizontaux paraleless aux emplacements des-  45     droit", sous la formo
d'une s6rie d'images dites fenftres d'exposition (52, 50).
s'6tendant transversalement par rapport au film (54, 58), lorsque la cam6ra
est placeo de ma- 4. Camera selon la revendication 1, oa  lesdits
niAre quo les objectifs soient placds dans un miroirs (44, 40) sont
semi-transparents, et od       plan horizontal classique, lesdites images
etant la camera (20) comprend de plus des oculaires   50   inverseos et
orientees lat6ralement par lesdits respectifs (34, 32) gauche et droit,
alignds         objectifs (26, 24) et remises on position verti- avec les
objectifs respectifs (26, 24) afin de       cale du fait de la rdflexion
desdits miroirs (44, recevoir les images traversant lesdits miroirs.
40). 5. Procedd  de production et de projection d'une   5s   7. Procede tel
quo revendiqu6 dans la revendica- vue cin6matographique tridimensionnelle,
com-        tion 6, oi lesdits miroirs (44, 40) sont orientes prenant les
dtapes suivantes:                        de manibre A rdfl6chir les images
traversant les objectifs respectifs dans les directions ver- 9    17
EP 0 473 613 B1                     18 ticales (48, 46), la camera (20)
4tant placde de maniere que les objectifs (26, 24) solent dans un plan
horizontal commun, et oO lesdits moyens de transport de film comprennent un
v<,  premier et un second mdcanismes de trans-   5 port de film (56, 60)
places respectivement au- dessus et on-dessous desdits miroirs (44, 40), et
amenages de manibre que les films respec- tifs (54, 58) so deplacent dans
des plans de film horizontaux parallbles aux emplacements  10 desdites
fenetres (52, 50). 8. Procedd tel quo revendiqud dans la revendica- tion 5,
oO l'etape de projection des images respectives correspondant a l'oeil
gauche at A   16 l'ooil droit est mise en oouvre en utilisant des
projecteurs de film formant une boucle. 9. Procede tel que revendique dans
la revendica- tion 5, oO l'etape de codage optique des ima-  20 ges
correspondant a lPoeil gauche et a l'oeil droit est effectueo en plagant
sur les projec- teurs respectifs des filtres polarisants (108, 110)
polarises dans des directions perpendi- culaires l'une par rapport &
l'autre, ot oO les   25 moyens de decodage optique sont constitues de
lunettes (112) pour chaque spectateur, et oO les verres de lunettes
correspondent & l'oeil gauche et A I'oeil droit (114, 116) comprennent des
filtres polarises correspondant aux filtres   s0 polarisants des
projecteurs. 36 40 45 50 55 10    


