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film from an input sprocket into one of the rotor gaps as the gap travels
from a film inlet location to an aperture in FIELD OF THE INVENTION
the stator. The loop then decays progressivelyasthe gap travels from the
aperture to a driven output sprocket. At This invention relates generally
to the presentation  5  the position of the aperture the film is held
stationary on of stereoscopic or three-dimensional motion pictures  a
registration pin or pins. In a projector, the stationary (hereafter called
3-D motion pictures). More particularly    film is illuminated by a light
source and the image Is pro- the invention is concerned with a 3-D motion
picture pro-  jected onto a screen. jection apparatus which is designed to
enhance thequal-  United States Patent No. 3,944,349 (Jones) disclos- ity
of 3-D presentation.                        10 es a focal plane shutter
assembly for a rolling loop pro- jector which includes a plurality of
curved shutter plates. BACKGROUND OF THE INVENTION
Each of the gaps in the rotor is bridged by one of the shutter plates so
that light passing through the film is cut Many attempts have been made to
produce 3-D mo-  off as the gap passes the aperture. In the interests of
tion pictures. The technique generally used involves si-  15 high
illumination efficiency, the plates are narrower than multaneously
photographing a subject using two motion  the aperture. However,
aconsequenceofthisshutterde- picture cameras positioned to provide left and
right eye  sign is that, in alternate eye 3-D projection from two pro-
views of the subject. The images recorded on films in    jectors
orfromasingle, doublefilm/double lens projector, those cameras are then
simultaneously projected onto  portions of both "left eye' and 'right eye"
images would a screen and are optically coded in some way so that the  20
appear on the screen at the same time. This would seri- left eye of a
viewer sees only the images that were re-  ously detract from the quality
of the 3-D image presen- corded by the "left eye" camera while the viewer's
right    tation. eye sees only the "right eye" images. The viewer then
perceives a stereoscopic or 3-D effect.            SUMMARY OF THE INVENTION
A projection apparatus comprising two film transport 25 mechanisms for
alternately projecting "right-eye' and  An object of the present invention
is to provide an "left eye" images from two films is known from FR-A-363
improvement In a 3-D motion picture projection appara- 920. Also a single
motion picture camera having two  tus which is designed to avoid this
problem in a rolling lenses and a rotary shutter arranged for recording
alter-    loop type of projector. nate eye images in sequence on one film
only is known  30  According to the invention, there is provided a 3-D from
FR-A-1 565 434.                               motion picture projection
apparatus for alternately pro- Coding of the images may be effected by the
use of  jecting images from respective series of corresponding what are in
effect shuttered spectacles worn by a viewer.    "left eye" and "right eye"
images. The apparatus includes The shutters effectively block and
unblockthe view from  at least one rolling loop film transport mechanism, a
light each eye alternately in timed relation to projection of the  35
source and a projection lens assembly. The mechanism images onto the screen
so that the viewer's right eye is    Includes a statorhaving an aperture, a
rotor which co-op- blocked when left eye images appear and vice versa.
erates with the statorto define a film passage and which This technique is
referred to as "alternate eye' 3-D and  has gaps for receiving film loops,
and at least one prima- is discussed, for example, in United States Patent
No.  ry shutter coupled to the rotor and bridging a said gap 4,424,529
(Roese et al.).                      40 for interrupting lightfromthe
lightsourcethat is projected Spectacular 3-D motion pictures can be made
using  through the aperture as the rotor rotates. Supplementary large
format films such as those that are available from  shutter means is
provided to modify the shuttering effect Imax Systems Corporation of
Toronto, Canada underthe  of the primary shutter so that projection of
light through registered trade marks IMAX and OMNIMAX. The use   each image
in one series is terminated before com- of large format films has become
possible as a result of 45 mencement of projection of light through the
next suc- development of the so-called "rolling loop" film transport
ceeding image of the other series. This results in the pro- mechanism for
cameras and projectors. United States  jection of discrete "left eye' and
'right eye' images. Patent No. 3,494,524 to Jones discloses the principle
of  In other words, the supplementary shutter means a rolling loop
transport mechanism. A number of im-  "trims" the lightthat is normally
projected bya rolling loop provements in the original Jones mechanism are
dis- 50 type of projector so that projection of one image is ter- closed in
United States Patents Nos. 3,600,073,    minated before projection of the
next succeeding image 4,365,877 and 4,441,796 (all to Shaw). All of these
pat-  begins. In this way, clear high quality 3-D Images are ob- ents have
been assigned to Imax Systems Corporation.  tained. The normal "primary"
shutters of the projector are Essentially, the rolling loop mechanism
includes a  retained in order to shield the film from a significant por-
curved stator and a rotor which co-operate to define a  55 tion of the
intense heat of the projection light source. passage through which the film
is transported. The rotor  Preferably, the supplementary shutter means is
lo- has gaps in which loops of film are continuously formed  cated atthe
"stop" ofthe projection lens, where the 'light as the rotor rotates. Each
loop is developed by feeding  bundle" projected from the light source is at
its smallest 2    
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assembly in accordance with the invention; The projection apparatus may
take various forms.    Fig. 7 is a diagrammatic front elevational view of a
For example, it may be a single projector for receiving a  twin rotor
rolling loop projector having a pair of pro- film strip in which the "left
eye" and "right eye" images  jection lenses, each provided with a rotary
shutter; appear alternately on the same film strip. Alternatively,  5  Fig.
8 is a view similar to Fig. 7 but showing one form the respective series of
images may be projected from  of single disk shutter for both lenses;
separate film strips, either usingtwoseparate projectors,  Fig. 9a is a
view similar to Fig. 8 showing a different ora single projector having two
rotors stackedone above  form of shutter, while Fig. 9b shows the light
pattern the other. In either of the two latter configurations, there  that
is achieved with the shutter of Fig. 9a; will be two projection lens
assemblies and each assem-  10  Figs. 1 Oa and 1 Ob are views similar to
Figs. 9a and bly will be provided with its own supplementary shutter  9b
respectively illustrating two counter-rotating disk means. Of course, the
two supplementary shutter means  shutters; will be synchronized with one
another and with the re-  Fig. 11 is a front elevational view showing a
practical spective projectors or rotors so that the light projected
arrangement for driving the shutter of Fig. 9a; and, through both of the
film strips is appropriately trimmed' 15  Fig. 12 is a sectional view on
line 12-12 of Fig. 11. to achieve the required discrete images. Preferably,
the supplementary shutter means takes  DESCRIPTION OF PREFERRED EMBODIMENTS
the form of one or more rotary shutters arranged to in- termittently block
the light bundle projected through the  Reference will first be made to
Figs. 1 and 2 in de- associated projection lens. As will be described in
more  20 scribing the normal shutter action that takes place in a detail
later, the rotary shutter may comprise a single ro-  rolling loop
projector. It is to be understood that Fig. 1 tatable disk or two
counter-rotatable disks. The disks will    shows only the principal
components of the projector that be appropriately configured with apertured
or open sec-  are necessary to understanding the shuttering effect. tors
and non-apertured orclosed sectors for respectively  Reference may be made
to the Jones patent No. unblocking and blocking the projected light. In an
appa- 25 3,944,349 discussed previously for a full description of ratus
having two projection lenses, each lens may be  the shutter. provided with
its own separate rotary shutter or a single  As seen in Fig. 1, a film 20
is fed into a film passage shutter may be used to simultaneously trim the
light in  between a rotor 22 and a stator 24 at a predetermined both
lenses.                                        rate by a driven inlet
sprocket (not shown) and is drawn 30 from the mechanism by an outlet
sprocket (also not BRIEF DESCRIPTION OF DRAWINGS
shown)at the same predetermined rate. Rotor 22 isdriv- en at constant speed
inside stator 24 and the stator in- In order that the invention may be more
clearly un-  cludes an aperture 26. Reference numeral 28 indicates
derstood, reference will now be made to the accompa-  a lamphouse provided
with a projection light source from nying drawings which illustrate a
number of preferred  35 which light is directed towards aperture 26. A
projection embodiments of the invention by way of example, and in    lens
assembly for projecting the light onto a screen is which:
indicated at 32. Rotor 22 has a number of equally spaced gaps, one Fig. 1
is a diagrammatic plan view illustrating the  of which is indicated at 34.
Film loops are formed in these principal components of a film projector of
the rolling  40 gaps and these loops move one frame length each time loop
type;                                      a loop passes a stationary
locating pin on the stator (not Fig. 2 is a sequence of drawings showing
how the  shown). Each loop is developed continuously in the as- primary
shutters of a projectorof Fig. 1 progressively  sociated rotor gap by the
driven input sprocket as the cover a projected image and then uncover the
next  gap travels to the aperture 26 and the loop decays con- succeeding
image;                            45 tinuously as it travels from the
aperture. Figs. 3, 4 and 5 each comprise a pair of graphs of  Rotor 22 is
designed to support the film at its top and light intensity against time
for respective series of  bottom edges and permit light to be projected
through "left eye" and "right eye" projected images in an  the film as it
travels past the aperture 26. Each rotor gap alternate eye 3-D projection
system;            is provided with a primary shutter comprising a plate 36
Fig. 3 shows an "ideal" situation with perfectly dis- 50 which bridges the
gap in the rotor so as to cut off the light crete "instantaneous" images;
passing through the film as the gap passes the aperture. Fig. 4 shows
overlapping images such as would   Plate 36 is shown as curved but may be
of angular or occur without the supplementary shutter means of  other
appropriate shape. Movement of the gap past the the present invention;
aperture coincides with transportation of the film from Fig. 5 shows the
graphs of Fig. 4 modified by the  55 one frame to the next at the location
of the aperture so shutter means of the present invention;         that the
shutter obscures the projected light during the Fig. 6 is a diagrammatic
plan view showing a rotary  change from one frame to the next. Normally,
each gap shutter positioned at the stop of a projection lens  in the rotor
is provided with a shutter plate and additional 3    
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are placed midway between each pair  addition of a rotary shutter generally
indicated at 40. of gaps, for example as indicated at 36' in Fig. 1. Each
Shutter 40 comprises a generally disk-shaped blade 42 frame is projected
twice, as first a primary shutter and  which is mounted on a shaft 44
parallel to the axis 38 of then a secondary shutter cuts off the light
passing  the projection lens assembly 32. Shaft 44 is driven from through
the aperture.                            5  the projector drive system in
synchronism with the rota- In the interests of high illumination
efficiency, each  tion of rotor 22 (and hence movement of the prima-
shutter plate is narrower than the width of the aperture  ry-shutters as
shutter 36). Shutter 40 is positioned at the 26; the shutter therefore
never completely obscures the  "stop" 46 of the projection lens assembly
32. As men- projected image. Fig. 2 shows a sequence of diagrams  tioned
previously, the stop of the lens assembly is the that illustrate the
shuttering effect. The diagrams appear  10 location at which the bundle of
lighttravelling through the in sequence from left to right beginning at the
top. As  assembly is at Its smallest diameter. By locating the sup- seen in
that diagram, an image 1 is fully illuminated on  plementary shutter at the
stop, the shutter blade can then the screen. As shutter 36 beginsto move
across aperture  be a minimum size commensurate with rapid "chopping" 26
(the condition illustrated in Fig. 1) the shutter begins  of the projected
light. to cover the image starting from the left-hand side. The  15  Fig. 7
diagrammatically illustrates two such shutters centre diagram shows the
Image when the shutter is cen-  (denoted 40 and 40') associated with two
projection lens trally positioned with respect to aperture 26. It will be
assemblies (32 and 32' respectively) of a twin rotor roll- seen that light
is visible at both edges, the light at the  ing loop projector generally
denoted 48. The projector is right-hand edge being a part of image 1 while
the light at  essentially similar to two conventional rolling loop pro- the
left-hand edge is part of image 2. Succeeding dia- 20 jectors stacked one
on top of the other. The projector has grams show the shutter continuing to
move across the  two rotors Indicated at 22 and 22' respectively and a
aperture until image 2 is fully illuminated.     common stator 24. Stator
24 has two vertically aligned In a conventional non-3-D projection system,
this  apertures (not shown) associated with the respective shutter
arrangement is advantageous in that it provides  projection lens assemblies
32 and 32'. Two film strips a high illumination efficiency. However, since
each image  25 that are transported through the projector are indicated is
not projected discretely, the conventional rolling loop  respectively at 20
and 20'. The two rotors of the projector projector is not ideally suited to
alternate eye 3-D projec-  are driven together but slightly out of phase so
that the tion. It has been recognized that, for proper 3-D realism,  images
are projected alternately from the respective film the "left eye" and
"right eye' images must be presented  strips. individually and with no
overlap.               30     The two supplementary shutters 40 and 40' are
driv- Fig. 3 shows 'left eye' and 'right eye' time versus  en in
synchronism with the rotors from the main drive light intensity graphs that
would result from an ideal pro-  system of the projector. Each shutter
blade has "open" jection system in which the respective images are pre-
and "closed" sectors for respectively unblocking and sented discretely and
with no overlap and in which the  blocking the projected light. The closed
sectors (for ex- images appear and disappear instantly. When the light 35
ample the sector defined by leading and trailing edges intensity for the
left eye graph is at 0, the light intensity  40a and 40b respectively In
the case of blade 40) each for the right eye graph is at a maximum and
there is in-  subtend an angle of slightly more than [err] at the axis
stantaneous cut-off between the individual minima and  of rotation of the
blade. As such, each blade will obscure maxima at the same instant.
the projected light for slightly greater than one-half of Fig. 4 shows
similar graphs for light projected from  40 each revolution of its drive
shaft 44. The two shutters are two conventional rolling loop projectors. It
will be seen  synchronized with one another so that one shutter does that
there is substantial overlap between the projected  not start to uncover
the light being projected through the left eye and right eye images and
that, for each series of  associated projection lens until the other
shutter has images, the transitions between successive minima and
completely cut off the light being projected through the maxima are quite
gradual slopes.                45 other projection lens. Thus, in Fig. 7,
shutter 40' is about Fig. 5 shows the two graphs of Fig. 4 modified by  to
complete the cut-off of light through projection lens as- the supplementary
shutter means of the present inven-  sembly 32' while shutter 40 is about
to uncover lens as- tion. The cross-hatched areas show what might be
sembly 32. termed "unwanted light that is eliminated bythe supple-  Fig. 8
illustrates the use of a differently shaped sin- mentary shutter means. It
will be seen that the resulting, 50 gle shutter blade in association with
the two projection modified graphs approach quite closely the "ideal"
lens assemblies 32 and 32'. In that view (and in Figs. 9a graphs shown in
Fig. 3.                             and 10a) only the projection lens
assemblies have been Referring now to Fig. 6, reference numeral 32 de-
indicated; the remainder of the projector has not been notes generally the
projection lens assembly of the roll-    shown. ing loop projector shown in
Fig. 1. Fig. 6 shows only the  55  The shutter of Fig. 8 is generally
indicated by refer- principal lens elements of assembly 32 and the optical
ence numeral 50 and again comprises a blade 52 mount- axis of the assembly
(denoted 38). In accordance with  ed on a driven rotary shaft 54. The
closed sector of blade the invention, the projection lens 32 is modified by
the  52 occupies an arc length which is dependent on the dl- 4    



7                EP 0 416 941B1                   8 ameter of the light
bundles which must be blocked; this  point of intersection with the light
bundle is increased. dimension can vary depending upon the design of the
This decreases the time which the blade takes to com- lenses and the
internal geometry of the lamphouse. In  pletely cover the light bundle. In
turn, this increases the the embodiment of Fig. 8 the closed arc length of
blade  amount of light available for projection during the "open" 52
corresponds to 50% of the total circumference plus  5  portion of the
shutter cycle. the angle required to overlap the light bundles.     Figs.
11 and 12 illustrate a drive mechanism for a Fig. 9a illustrates an
alternative blade configuration  twin blade shutter of the form shown in
Figs. 10a and for a single shutter used to trim the light projected  10b.
The two blades are visible in Fig. 12 at 68 and 70 through two projection
lens assemblies. In this case, the  in association with respective housings
74 and 76 for the shutter is denoted 56 and has a blade 58 mounted on a  10
two projection lens assemblies 32 and 32' respectively. driven shaft 60. In
this case, the blade 58 is shaped with  The two blades are joumaled by
bearings on a common two open sectors 62 and 64 so that each lens assembly
shaft 72 and are driven in opposite directions by respec- is exposed for
projection twice during one revolution of    tive drive belts 78 and 80
from a differential drive mech- the shutter blade. This allows the blade to
be rotated at  anism 82 that is itself driven by a belt 84 from a gearbox
half speed as compared with the blade of the shutter of 15 86. Gearbox 86
has an Input shaft 86a connected to the Fig. 8 (typically 24 revolutions
per second as compared  main drive shaft of the projector. with 48).
As best seen in Fig. 12, belt 84 drives a crown gear Fig. 9b shows a
portion of the light intensity versus  88 of mechanism 82. Gear88 is
mounted on a fixed spin- time graph  similarto Fig. 5) thatwould be
obtained using  die 90 that carries a second crown gear 92. A planetary the
shutter blades of Figs. 9a. The shaded area repre- 20 cage which includes a
mitre gear 94 couples the two sents the light "trimmed" by the shutter and
the time pe-  crown gears and the crown gears carry externally riod denoted
[err] indicates the time required bythe shutter    toothed wheels (96,98
respectively) that in turn drive the to completely cover or uncover the
light bundle.  respective shutter driving belts 78 and 80. The planetary
Fig. 1Oa shows a further modification in which two  cage is fixed to
spindle 90. Spindle 90 in turn extends counter-rotating shutters are used,
each of the form  25 through a fixed split yoke 100 which is clamped around
shown in Fig. 9a. In this case, the shutter is denoted 66  spindle 90 by
means of a clamp bolt 101. By loosening and the two blades are indicated at
68 and 70. The two  bolt 101, spindle 90 can be turned to adjust the
position blades are mounted on a shaft 72 and driven in the op-  of cage 94
and thereby "fine tune' the shutters 68,70 with posite directions. This
configuration reduces by half the  respect to one another. time that is
taken to cover or uncover the respective pro- 30  Fig. 11 an shows idler
roll 102 that bears on belt 80 jected light bundles as compared with the
embodiment    for maintaining belt tension. The idler roll is carried by a
of Fig. 9a. As can be seen from Fig. 1 Oa, the leading  lever 104 mounted
on spindle 90. Belts 78 and 84 are edge of each shutter blade need move
only to the cen-  also provided with respective tensioning idler rolls 106
treline of each light bundle before the light is completely  and 108 which
are carried at opposite ends of a double cut off because the two blades are
rotating in opposite  35 armed lever 110 also mounted on spindle 90 (Fig.
12). directions. Fig. 10b is a graph similar to Fig. 9b and  Fig. 12 also
shows a supplementary timing shutter shows this difference in cut off time
112 that is driven from gearbox 86. Associated with the shutter 112 are
respective optical sensors 114 that gen- [err]
erate electrical signals for synchronizing with the projec- 40 tor
electro-optical shuttered glasses that are worn by The embodiments shown in
Figs. 9a and 1Oa have  viewers of the motion picture being projected, as
dis- the advantage as compared with the preceding embod-  cussed
previously. The two sensors provide redundancy iments that the shutter
blades are inherently balanced.    in case of a malfunction in one sensor.
The shutters of the preceding embodiments would have  It will of course be
understoodthat the preceding de- to be dynamically balanced.
45 scription relates to particular preferred embodiments of A further
advantage of the embodiments of Figs. 9a  the invention only and that many
modifications are pos- and 10a isthatthe centre of rotation of the shutter
in each  sible within the broad scope of the invention as defined case is
laterally displaced from the plane that bisects the  by the appended
claims. For example, the supplemen- two projection lenses. In fact, the
contra is offset from  tary shutter means of the invention may be located
be- that plane along a line that is normal to that plane, by a  50 hind the
projection lenses instead of at the lens stops as distance equal to one
half of the distance between the  described. two lenses (as indicated in
Fig. 9a). This allows the shut- ter drive mechanisms to be placed away from
the lens housings in a more accessible and practical location.  Claims The
blade diameters must be increased somewhat as 55 compared with an
arrangement in which the centre of  1.
Amotionpictureprojectionapparatusforaltemately rotation is between the
lenses but this in itself has the  projecting images from respective series
of corre- benefit that the "linear" speed of the shutter blade at the
sponding "left eye" and "right eye" images, resulting 5    
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bundles which must be blocked; this  point of intersection with the light
bundle is increased. dimension can vary depending upon the design of the
This decreases the time which the blade takes to corn- lenses and the
internal geometry of the lamphouse. In  pletely cover the light bundle. In
turn, this increases the the embodiment of Fig. 8 the closed arc length of
blade  amount of light available for projection during the "open" 52
corresponds to 50% of the total circumference plus  5  portion of the
shutter cycle. the angle required to overlap the light bundles.      Figs.
11 and 12 illustrate a drive mechanism for a Fig. 9a illustrates an
alternative blade configuration  twin blade shutter of the form shown in
Figs. 1 Oa and for a single shutter used to trim the light projected  10b.
The two blades are visible in Fig. 12 at 68 and 70 through two projection
lens assemblies. In this case, the  in association with respective housings
74 and 76 for the shutter is denoted 56 and has a blade 58 mounted on a  10
two projection lens assemblies 32 and 32' respectively. driven shaft 60. In
this case, the blade 58 is shaped with  The two blades are journaled by
bearings on a common two open sectors 62 and 64 so that each lens assembly
shaft 72 and are driven in opposite directions by respec- is exposed for
projection twice during one revolution of    tive drive belts 78 and 80
from a differential drive mech- the shutter blade. This allows the blade to
be rotated at  anism 82 that is itself driven by a belt 84 from a gearbox
half speed as compared with the blade of the shutter of 15 86. Gearbox 86
has an input shaft 86a connected to the Fig. 8 (typically 24 revolutions
per second as compared  main drive shaft of the projector. with 48).
As best seen in Fig. 12, belt 84 drives a crown gear Fig. 9b shows a
portion of the light intensity versus  88 of mechanism 82. Gear 88 is
mounted on a fixed spin- time graph  (similarto Fig. 5) that wouldbe
obtained using  dle 90 that carries a second crown gear 92. A planetary the
shutter blades of Figs. 9a. The shaded area repre- 20 cage which includes a
mitre gear 94 couples the two sents the light "trimmed" by the shutter and
the time pe-  crown gears and the crown gears carry externally riod denoted
[err]indicates the time required by the shutter    toothed wheels (96, 98
respectively) that in turn drive the to completely cover or uncover the
light bundle.  respective shutter driving belts 78 and 80. The planetary
Fig. 1 Oa shows a further modification in which two  cage is fixed to
spindle 90. Spindle 90 in turn extends counter-rotating shutters are used,
each of the form  25 through a fixed split yoke 100 which is clamped around
shown in Fig. 9a. In this case, the shutter is denoted 66  spindle 90 by
means of a clamp bolt 101. By loosening and the two blades are indicated at
68 and 70. The two  bolt 101, spindle 90 can be turned to adjust the
position blades are mounted on a shaft 72 and driven in the op-  of cage 94
andthereby "fine tune" the shutters68,70 with posite directions. This
configuration reduces by half the  respect to one another. time that is
taken to cover or uncover the respective pro- 30  Fig. 11 an shows idler
roll 102 that bears on belt 80 jected light bundles as compared with the
embodiment    for maintaining belt tension. The idler roll is carried by a
of Fig. 9a. As can be seen from Fig. 10a, the leading  lever 104 mounted on
spindle 90. Belts 78 and 84 are edge of each shutter blade need move only
to the cen-  also provided with respective tensioning idler rolls 106
treline of each light bundle before the light is completely  and 108 which
are carried at opposite ends of a double cut off because the two blades are
rotating in opposite  35 armed lever 110 also mounted on spindle 90 (Fig.
12). directions. Fig. 10b is a graph similar to Fig. 9b and  Fig. 12 also
shows a supplementary timing shutter shows this difference in cut off time
112 that is driven from gearbox 86. Associated with the shutter 112 are
respective optical sensors 114 that gen- [err]
erate electrical signals for synchronizing with the projec- 40 tor
electro-optical shuttered glasses that are worn by The embodiments shown in
Figs. 9a and 1 Oa have  viewers of the motion picture being projected, as
dis- the advantage as compared with the preceding embod-  cussed
previously. The two sensors provide redundancy iments that the shutter
blades are inherently balanced.  in case of a malfunction in one sensor.
The shutters of the preceding embodiments would have  It will of course be
understood that the preceding de- to be dynamically balanced.
45 scription relates to particular preferred embodiments of A further
advantage of the embodiments of Figs. 9a  the invention only and that many
modifications are pos- and 1Oa is thatthe centre of rotation of the shutter
in each  sible within the broad scope of the invention as defined case is
laterally displaced from the plane that bisects the  by the appended
claims. For example, the supplemen- two projection lenses. In fact, the
centre is offset from  tary shutter means of the invention may be located
be- that plane along a line that is normal to that plane, by a  50 hind the
projection lenses instead of at the lens stops as distance equal to one
half of the distance between the  described. two lenses (as indicated in
Fig. 9a). This allows the shut- ter drive mechanisms to be placed away from
the lens housings in a more accessible and practical location.  Claims The
blade diameters must be increased somewhat as  55 compared with an
arrangement in which the centre of  1. A motion picture projection
apparatus for alternately rotation is between the lenses but this in itself
has the  projecting images from respective series of corre- benefit that
the "linear" speed of the shutter blade at the  sponding "left eye" and
"right eye" images, resulting    9                 EP 0 416 941 B1
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in a 3-D projection, the apparatus including a light  diametrally opposed
closed sectors separated by source and a projection lens assembly (32);
corresponding open sectors and wherein the blade is symmetrical about a
diametral line bisecting said the apparatus comprising at least one rolling
closed sectors; loop film transport mechanism which includes a  5 stator
(24) having an aperture (26) and a rotor  7. An apparatus as claimed In
claim 6, wherein said (22) co-operating with the stator to define a film
rotary shutter (66) comprises two said blades passage and having gaps for
receiving film      (68,70) which are identical with one another and loops;
which are arranged to be driven in opposite rota- at least one primary
shutter (36) coupled to said  10    tional directions, the blades having
respective lead- rotor and bridging a said gap for interrupting  ing edges
that move towards one another and meet light from said source projected
through said   substantially on the centreline of each of said pro-
aperture as the rotor rotates, characterised by  jection lens assemblies as
the blades rotate in use. supplementary  shutter  means  (40,40'; 50;56;62;
66) adapted to modify the shuttering  16 8. An apparatus as claimed in
claim 7, wherein drive effect of said primary shutter so that projection
means for rotating said blades in opposite directions of light through each
image in one said series is  comprises a differential assembly (82) for
permitting terminated before commencement of projection    angular
adjustment of the blades with respect to one of light through the next
succeeding image of   another. the other series, whereby discrete 'left
eye' and  20 "right eye" images are projected.           9. An apparatus as
claimed in any one of claims 4 to 8, wherein said axis of rotation of the
rotary shutter 2. An apparatus as claimed in claim 1, wherein said    (62;
66) is offset from a plane bisecting the two pro- supplementary shutter
means (40,40';50;56;62;66)   jection lens assemblies (32,32'). is arranged
to interrupt light passing through said  25 projection lens assembly (32)
at a location in said  10. An apparatus as claimed in claim 9, wherein said
assembly at which the projected light is at a mini-  axis of rotation of
the rotary shutter (62;66) is offset mum diameter.
along a line normal to said plane by a distance equal to half the distance
between the longitudinal axes of 3. An apparatus as claimed in claim 2,
wherein said  30    the respective projection lens assemblies (32,32').
projection lens assembly (32) extends about a lon- gitudinal axis and
wherein said supplementary shut-  11. An apparatus as claimed in any one of
the preceding ter means (40,40';50;56;62;66) comprises a rotary   claims,
wherein said drive mechanism further com- shutter including a blade
rotatable aboutan axis par-  prises a timing shutter (112) and an
associated opti- allel to said longitudinal axis of the projection lens  35
cal sensor (114) for generating a synchronizing sig- assembly.
nal for glasses to be used with said apparatus. 4. An apparatus as claimed
in claim 1 or claim 2 includ- ing two said rolling loop film transport
mechanisms  PatentansprOche and two projection lens assemblies (32,32')
associ- 40 ated one with each said mechanism, and wherein  1. Filmprojektor
zum abwechselnden Projizieren von said  supplementary  shutter means
(40,40';        Bildem von jeweiligen Serien von entsprechenden 50;56;62;
66) is arranged to interrupt light passing  'linksAugigen' und
'rechtsdugigen' Bildem, was in through both of said assemblies in
synchronism with  einer 3-D-Projektion resultiert, wobei die Vorrich- the
operation of the primary shutters of the respec- 45    tung eine
Lichtquelle und eine Projektionslinsenan- tive rolling loop mechanisms.
ordnung (32) einschlieft; wobel die Vorrichtung wenigetens einen
Rollschleifen-Fllmtransportme- 5 An apparatus as claimed in claim 4,
wherein each    chanismus umfa(3t, welcher einen Stator (24) mit said lens
assembly (32,32') extends about a longi-  elner Apertur (26) und einen
Rotor (22) einschlief3t, tudinal axis and the assemblies are arranged with
50  der mit dern Stator zusammenarbeitet, um elne said axes generally
parallel to one another, and    Filmpassage zu definieren und Spalte zum
Aufneh- wherein said supplementary shutter means            men von
Filmschleifen aufweist; (40,40';50;56;62;66) comprises a rotary shutter
hav-  wenigstens einen Primarverschluf3 (36), der mit dem ing a blade
rotatable about an axis parallel to said  Rotor gekoppelt ist und den Spalt
OberbrOckt, um projection lens assembly axes.              55      Licht
von der Quelle, das durch die Apertur projiziert wird, wenn sich der Rotor
dreht, zu unterbrechen, 6. An apparatus as claimed in claim 5, comprising a
gekennzeichnet durch HilfsverschluBeinrichtungen single said blade (82)
which is shaped to define two  (40,40'; 50; 56,62,66), die angepaBt sind,
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schlul3effekt des Primarverschlueses zu modifizie-  jeweilige Vorderkanten
haben, sicn auteinander zu 



ren, so daB eine Lichtprojektion durch jedes Bild in  bewegen, und sich im
wesentlichen aut der Mittelli- einer der Serien beendet wird, bevor die
Lichtpro-  nie jeder der Projektionslinsenanordnungen treffen, jektion
durch das nachste folgende Bild deranderen  wenn sich die Lamellen im
Gebrauch drehen. Sorie beginnt, wodurch diskrete 'linksaugige' und  5
rechtsaugige Bilder proliziert werden.          8. Vorrichtung nach
Anspruch 7, dadurch gekenn- zeichnet, daB Antriebseinrichtungen zum Drehen
2. Vorrichtung nach Anspruch 1, dadurch gakenn-        der Lamellen in
entgegengesetzten Richtungen zeichnet, daB die Hilfsverschlureinrichtung
(40,40';  sine Differentialanordnung (82) zum Erlauben eines 50; 56; 62;
66) angeordnet ist, durch die Projektions-  10  Winkelabgleichs der
Lamellen zueinander umfas- linsenanordnung (32) passierendes Licht an einer
sen. Stelle in der Anordnung zu unterbrechen, an wel- cher das projizierte
Licht einen minimalen Durch-  9. Vorrichtung nach einem der AnsprOche 4 bis
8, messer hat.                                        dadurch
gekennzeichnet, daB die Rotationsachee 15     des Drehverschlusses (62,66)
von einer Ebene ver- 3. Vorrichtung nach Anspruch 2, dadurch gekenn-
setzt ist, welche die zwei Projektionslinsenanord- zeichnet, dal3 sich die
Projoktionslinsenanordnung  nungen (32, 32') bisektioniert. (32) um eine
longitudinale Achse erstreckt, und die HilfsverschluBeinrichtung (40, 40';
50; 56; 62; 66)  10. Vorrichtung nach Anspruch 9, dadurch gakenn- einen
DrehverschluB einschlieBlich einer Lamelle  20  zeichnet, daB die
Rotationsachse des Drehver- umfaBt, die um sine Achse herum drehbar iet,
die   schlusses (62; 66) entlang einer Linie normal zu der parallel zu der
longitudinalen Achse der Projektions-  Ebene um eine Distanz gleich der
HAlfte der Distanz linsenanordnung ist.
zwischen den longitudinalen Achsen der jeweiligen
Projektionslinsenanordnungen (32, 32') versetzt ist. 4. Vorrichtung nach
Anspruch 1 odor 2, gekennzeich- 25 net durch zwei der
Rollschle-fenfilm-Transportme-  11. Vorrichtung nach  einem  der
vorangehenden chanismen und zwei Projektionslinsenanordnungen    AnsprOche,
dadurch gekennzeichnet, daB der (32, 32'), wobei jeweils eine zu sinern der
Mecha-  Antriebemechanismus femer einen Zeitgeberver- nismen geh6rt, und
die HilfeverschluBeinrichtung   schluB (112) und einen dazugeh6rigen
optischen (40, 40'; 50; 56; 62; 66) angeordnet ist, durch belde  30  Sensor
(114) zum Erzeugen eines Synchronisati- der Anordnungen passierendes Licht
synchron mit    onssignals fOr Brillen, die mit der Vorrichtung zu ver-
dern Betrieb der PrimarverschlOsse der jeweiligen  wenden sind, umfa~t.
Rollschleifenmechanismen zu unterbrechen. 5. Vorrichtung nach Anspruch 4,
dadurch gakenn- 35 Revendloatlone zeichnet, dal3 sich jede Linsenanordnung
(32, 32') urn eine longitudinale Achse erstreckt, und die  1. Appareil de
projection de film pour projeter des ima- Anordnungen so angeordnet sind,
dal die Achsen     ges en altemance A partir de se6ries respectives
allgemein parallel zueinander sind, und die Hilfsver-  d'images "oeil
gaucheo et Ooeil droit correspondan- schluBeinrichtung (40, 40'; 50; 56;
62; 66) einen  40    tee, ayant pour resultat une projection en 3D, l'appa-
DrehverschluB mit einer Lamelle umfa~t, die urn    roil comprenant une
source lumineuse etun ensem- !ins Achse parallel zu den
Projektionslinsenanord-  ble de projection (32) A lentilles, ledit appareil
corn- nungsachsen drehbar ist.                           prenant 6.
Vorrichtung nach Anspruch 5, gekennzeichnet 45         au moins un
m6canisme de transport de film en durch eine einzelne Lamelle (62), die
geformt let,     boucle roulante comportant un stator (24) muni zwei
diametral gegen~berliagende, geschlossene         d'une ouverture (26) at
un rotor (22) cooperant Sektoren zu definieren, die durch enteprechende
avec la stator pour d6finir un passage de film et offene Sektoren getrennt
sind, wobei die Lamelle       pr6esentant des interstices destines A
recevoir urn sine diarnetrale Linie herum, welche die  50      des boucles
de film; geschlossenen Sektoren bisektioniert, symmetrisch      au moins un
obturateur primaire (36) coupl6 ist.
audit rotor et enjambant l'un desdits interstices pour interrompre la
lumiere provenant de ladite 7. Vorrichtung nach Anspruch 6, dadurch gekenn-
source et projetee A travers ladite ouverture zeichnet, daB der
DrehverschluB (66) zwei der 55      lorsque le rotor tourne, Lamellen (68,
70) umfal3t, die identisch sind und      caracterise par un moyen formant
obturateur angeordnet sind, in entgegengesetzten Drehrich-
supplementaire (40, 40';50;56;62;66) apte a tungen angetrieben zu werden,
wobei die Lamellon       modifier l'effet d'obturation dudit obturateur
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telle maniere quo la projection de    respectives qui se deplacent l'une
vers I'autre et se lumiere a travers chaque image deo une desdi-
recontrent sensiblement sur la ligne m6diane de tes se6res est achevee
avant le d6but de la pro-  chacun desdits ensemble de lentille de
projection 



jection de lumibre A travers l'image suivant   lorsque les lamelles
tournent en utilisation. immediatement de l'autre s6rie, ce qui permet  5
de projeter des images *osil gauche' et "aoeil    8. Appareil suivant la
revendication 7, dans lequel un droitm discretes.
moyen d'entratnement destine & faire tourner lesdi- tes lamelles dane des
sens oppos6s comprend un 2. Appareil suivant la revendication 1, dans
loquol ledit  ensemble differentiel (82) pour permettre un ajuste- moyen
formant obturateur suppl6mentaire   10      mont angulaire des lamelles
lune par rapport a (40,40';50; 56;62;66) est dispos6 de fagon a inter-
I'autre. rompre la lumibre traversant ledit ensemble (32) de projection A
lentilles a un endrolt dudit ensemble ou  9. Appareil suivant l'une
quolconque des revendica- la lumibre projetee est & un diambtre minimal.
tions 4 a 8, dans lequel ledit axe de rotation de lobtu- 15    rateur
tournant (62;66) est decale par rapport a un 3. Appareil suivant la
revendication 2, dans loquel ledit  plan bissectant les deux ensembles
(32,32') de pro- K...'   ensemble (32) de projection a lentilles s'6tend le
jection & lentilles. long d'un axe longitudinal, et dans loquel ledit moyen
formant obturateur suppl6mentaire (40,   10. Apparell suivant la
revendication 9, dane loquel ledit 40';50;56;62;66) comprend un obturateur
tournant 20  axe de rotation de l'obturateur tournant (62;66) est
comportant une lamelle pouvant tourner autour d'un  d6cal6 Is long d'une
ligne perpendiculaire audit plan axe parallble audit axe longitudinal de
l'onsemble de  d'une distance egale a la moitie de la distance com-
projection & lontilles.                            prise entre les axes
longitudinaux des ensembles (32,32') de projection A lentilles respectifs.
4. Appareil suivant la revendication 1 ou 2, comprenant 25 deux desdits
m6canismes de transport de film en  11. Appareil suivant lune quelconque
des revendica- boucle roulante et deux ensembles (32, 32') de pro-  tions
prec6dentes, dans loquel ledit mecanisme jection a lentilles, chacun
associe A chacun desdits  d'entrainoment comprend en outre un obutateur de
m6canismes, et dans loquel ledit moyen formant    tomporisation (112) et un
capteur optique (114) obturateur supplementaire (40, 40';50;56;62;66) est
30  associe pour gendrer un signal de synchronisation dispose de maniere A
interrompre la lumiere traver-  pour les lunettes qui doivent etre
utilisees avoc ledit sant lesdits ensembles de manibre synchrone avec
appareil. Ie fonctionnement des obturateurs primaires des m6canismes de
boucle roulanto respectifs. 35 v-'   5. Appareil suivant la revendication
4, dans loquel cha- cun desdits ensembles (32, 32') A lentilles s'etend le
long d'un axe longitudinal et les ensembles sont disposes de maniere a ce
quo lesdits axes solent dans lPensemble paralleles l'un a lautre, et dans
40 loquol lodit moyen formant obturateur supplemen- taire (40, 40';50;56;
62;66) comprend un obturateur tournant comportant une lamelle qui pout
ourner autour d'un axe parallele auxdits axes des ensem- bles de projection
A lentilles.            45 6. Appareil suivant la revendication 5,
comprenant une lamelle (62) unique, form6e de manibre a d6finir deux
secteurs fermes diam6tralement opposes, s6par6s par des secteurs ouverts
correspondants, 50 et dans loquel la lamelle est sym6trique autourd'une
ligne diam6trale bissectant lesdits secteurs fermes. 7. Appareil suivant la
revendication 5, dans lequel ledit obturateur tournant (66) comprend deux
lamelles  55 (68,70) identiques 'une a l'autre et dispos6es de maniare a
etre entramnes dans des sons de rotation oppos6s, les lamelles comportant
des aretes avant    


