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transport mechanisms, one for each film strip. Each mechanism includes
stator means having an aper- FIELD OF THE INVENTION
ture, a rotor cooperating with the stator means to de- fine a film passage,
the rotor having gaps for receiv- This invention relates generally to a
projector for   s   ing film loops and being rotatable with respect to the
stereoscopic or three-dimensional motion pictures  stator means, means for
moving the relevant film strip (hereafter called 3-D motion pictures).
through the film passage, and means for locating the film strip in
registration with the aperture. The mech- BACKGROUND OF THE INVENTION
anism also Includes film deceleration means In the 10  form of a cam unit
having means for releasably en- 3-D motion pictures are generally made by
simul-  gaging the film strip to decelerate the strip for en- taneously
photographing a subject using two motion  gagement with the film locating
means, the cam unit picture cameras positioned to provide left and right
having a vertical rotational axis. The two rolling loop eye views of the
subject. To present the motion plo-  film transport mechanisms are located
in vertically ture, the images recorded by the cameras are simul-  15
superposed relationship with the rotors rotatable taneously projected onto
a screen from two projec-  about a common vertical axis. The projector also
in- tors and are optically coded in some way so that the  dudes means for
projecting Ight through each of the left eye ofaviewersees onlythe images
that were re-  apertures and a projection lens assembly in associa- corded
by the "left eye camera while the viewer's  tion with each aperture.
righteye sees only the "right eye" images. The viewer  20  In one
embodiment, support means is provided then perceives a stereoscopic or 3-D
effect.       forthe lowerone of the two cam units and permits the Coding
of the images may be effected by the use  unit to move between an operative
position for decel- of what are in effect shuttered spectacles worn by a
erating film In the lower of the two rolling loop film viewer. The shutters
effectively blockand unblockthe  transport mechanisms, and an inoperative
position in view from each eye alternately in timed relation to  25  which
the lowercam unit is clear of the upper cam unit projection of the images
onto the screen so that the  for permitting access to the lower unit
viewer's right eye is blocked when left eye images ap-  Preferably, the cam
units are driven by drive pear and vice versa. This technique is referred
to as  means including a rotary drive shaft which has a vert- "alternate
eye" 3-D and Is discussed for example in  ical axis and which is located
parallel to the rotational United States Patent No.4,424,529 (Roese et
al.).An- . 30  axes of the cam units and outwardly of the stator other
technique involves the use of oppositely pola-  means of the respective
rolling loop mechanisms. The rized filters on the projection lenses forthe
respective  drive shaft is coupled to the respective cam units so images
and correspondingly polarized filters in glass-  that the units are driven
from the shaft The support es worn by a viewer.
means for the lower cam unit can then be pivotally Spectacular 3-D motion
pictures can be made us-  35   mounted on the cam unit drive shaft so that
the lower Ing large format films such as those that are available  cam unit
can be swung outwardly about this shaft from Imax Systems Corporation of
Toronto, Canada   from its operative position to its inoperative position.
under the registered trade marks IMAX and OMNI-    Means Is provided for
locking the lower cam unit in its MAX. The use of large format films has
become pos-  operative position for operation of the projector. sible as a
result of development of the so-called "roll-  40  In another embodiment
particularly adapted for ing loop" film transport mechanism for cameras and
alternate eye" 3-D, the two rotors of the rolling loop projectors. United
States Patent No. 3,494,524 to  mechanisms are offset from one another to
an extent Jones discloses the principle of a rolling loop trans-
sufficient to achieve alternate projection of the im- port mechanism. A
number of improvements in the    ages from the respective film strips.
original Jones mechanism are disclosed in United   45  In summary, the
Invention provides a single pro- States Patents Nos. 3,600,073, 4,365,877
and      jector having two superposed rolling loop transport 4,441,796
(Shaw). All of these patents have been as-  mechanisms, for projecting
stereoscopic images signed to Imax Systems Corporation.                from
two film strips transported through the respeo- tive mechanisms. By
superposing two film transport BRIEF DESCRIPTION OF THE INVENTION
50   mechanisms, the respective projection lenses can be positioned close
to one another for achieving good 3- An object of the present invention is
to provide an  D image co-incidence on the projection screen. Also,
Improved rolling loop projector which is capable of  common drive
arrangements can be used for many of projecting two series of images for
achieving 3D Im-  the components of the two mechanism. At the same age
presentation.                             55  time, the support
arrangementforthe lowerone of the The projector is designed to project
correspond-  two cam units provided In one embodimentallows un- ing series
of "left eye" and "right eye" Images from re-  obstructed access to both
units foradjustment, main- spective film strips and includes two rolling
loop film  tenance and service of both cam units. 2  
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cam unit support means on  cept for the features described specifically
herein. the cam unit drive shaft, the drive couplings between  Fig. I shows
that the rolling loop mechanism 32 the two cam units in the drive shaft are
maintained,  includes stator means made up of an inlet stator as- even when
the lower cam unit is moved to its inoper-  sembly 48 and outlet stator
assembly 50 with an aper- ative position. The cam unit timing is shifted
during   5-  ture plate 52 between the two stator assemblies. Part this
movement but the timing returns to its initial set-  of a rotor of the
mechanism is visible at 54. The rotor ting once the cam unit is returned to
its operative pos-  cooperates with the stator to define a film passage,
ition. Preferably, toothed beltdrive couplings are used  and has gaps for
receiving film loops, all as described between the drive shaft and the two
cam units.    In the Shaw patent. Rotor 54 is supported for rotation 10
about a vertical axis indicated at X in Fig. 1. BRIEF DESCRIPTION OF THE
DRAWINGS                     Mechanism 32 also Includes means for moving
film strip 38 through the passage between the rotor In order that the
invention may be more dearly  and stator, in the form of driven inlet and
outlet understood, reference will now be made to the ac-  sprockets 56 and
58 respectively. As will be descri- companying drawings which illustrate a
particular  15  bed in more detail later with particular reference to
preferred embodiment of the invention by way of ex-  Fig. 5, mechanism 32
also includes means for locat- ample, and in which:
Ing the film strip in registration with the aperture in Fig. 1 is a
somewhat simplified perspective view  aperture plate 52, in theform of
fixed film registration showing the principal components of a 3-D mo-  pins
that are located adjacent the film projection tion picture projector In
accordance with the in-  20  apertureforengagement in the marginal
perforations vention;                                       typically
provided in motion picture film. Fig. la is a schematic view showing the
two ro-   In accordance with the teaching of the Shaw pa- tors of the
projector of Fig. 1;               tent, the film is decelerated as it is
located on these Figs. 2 and 3 are detail perspective views show-
registration pins, by a cam unit Immediately adjacent ing the two cam units
of the projector that appear  25  to and upstream of the aperture plate 52.
The cam in the foreground of Fig. 1; in Fig. 2, the cam units  unit of
mechanism 32 Is generally Indicated at 60 in are shown in their operative
positions while in  Fig. 1. Fig. 3, the lower cam unit is shown in its
inoper-  The lower rolling loop transport mechanism 34 is ative position,
for example for maintenance or  essentially identical with mechanism 32
except in the servicing;                                30  area of the
film decelerating cam unit for the lover Fig. 4 is a vertical sectional
viewon line 4-4 of Fig.  mechanism. That unit Is indicated at 82 whereas
the 2; and,                                        other components of
mechanism 34 are denoted by Fig. 5 is a somewhat schematic plan view of the
primed reference numerals corresponding to the nu- lower cam unit in Its
operative position.      merals used for the components of mechanism 32. 35
The rotors 54 and 54' of the two mechanisms are DESCRIPTION OF PREFERRED
EMBODIMENT               identical and are both rotatable about a common
vert- ical axis denoted X. Referring first to Fig. 1, the projector is
generally  Where the projector is to be used alternately pro- designated by
reference numeral 20 and has a frame  ject "left eye" and "right eye"
images as discussed 22 which includes three horizontally disposed base-  40
previously, the two rotors will be rotationally offset plates 24, 26 and 28
supported in vertically spaced  from one another (see Fig. I a) to an
extent sufficient positions by various legs 30. Baseplates 24 and 28  to
cause alternate projection of images from the re- supportrespective
upperand lowerrolling looptrans-  spective film strips 38 and 40. However,
all of the port mechanisms that are generally indicated at 32  other
components of the two mechanisms will be and 34 respectively. Parts of
respective film strips to  45  aligned with one another. For example, as
can be be transported bythe mechanisms are Indicated at 38  seen from Fig.
1, the two input sprockets 56 and 56' and 40. Corresponding projection
lenses are indicat-  are aligned and are mounted on a common driven ed at42
and 44, while a common lamphouse contain-  shaft 64. Similarly, the output
sprocket 58 and the ing projection lamps, mirrors and associated lenses Is
corresponding sprocket for mechanism 34 (not visi- generally indicated at
46.                    50  ble) are mounted on a common drive shaft 66. Al-
The drawings show only the principal compo-    though not visible In Fig.
1, the two drive shafts 84 nents of the respective rolling loop mechanisms
that  and 88 are driven from the main drive motor of the are necessary for
an understanding of the present in-  projectorso thatthe sprockets are
driven insynchron- vention. Reference may be made to the Shaw '073   ism
with the other components of the projector. patent (supra) for a fuller
description of the rolling loop  55  Two separate aperture plates are in
fact used for film transport mechanism. The two mechanisms 32   the
respective mechanisms but the plates are mount- and 34 of projector 20 are
each essentially the same  ed in a common housing indicated at 68.
Similarly, as the mechanism disclosed In the Shaw patent, ex-  the two
projection lenses 42 and 44 are vertically 
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mounted in a common housing 70.        film is decelerated as it engages
the pins 92 and is Referring to Fig. la, the two rotors 54 and 54' are
laid onto the aperture plate for projection. Decelera- shown as seen in
plan but with the lower rotor 54'  tion of the film reduces the severity of
Impact be- shown as being of largerdiameterthan the upperrotor  tween the
film and the registration pins. simply for the purpose of illustrating the
rotor offset   5  In practice, it Is necessary to have access to the
discussed previously; in fact, the two rotors are of  cam unit for
adjustment purposes and for mainte- identical diameter. The gaps in the two
rotors are de-  nance and service of the cam and bearing normally noted
respectively by the letters G and G' and the  provided In cam follower 84.
lines denoted Aand B Indicate the gap offset between   Referring back to
Fig. 1, the two cam units 60 and the respective rotors. Each of the rotors
is provided   10  62 are driven from a common rotary drive shaft 96 with a
curved plate behind each gap thatforms a main  that Is rotatable about a
vertical axis 98 located par- shutter, and with a "flicker" shutter midway
between  allel to the rotational axes of the respective cam units each pair
of gaps, again as described in Shaw '073  and outwardly of the stators of
the respective film patent. As a result of this shutter configuration, each
transport mechanisms. It will be seen that shaft 96 is frame in each film
strip Is projected twice.  15  in fact rotationally supported In a housing
100 that is Fig. 1a shows a practical projector In which each  mounted to
the lower baseplate 28 of the projected rotor has eight gaps and sixteen
shutters. In this con-  frame. The shaft itself projects below plate 28 and
is figuration, the rotoroffset necessary to achieve alter-  rotationally
driven by a drive belt 102 from the main nate eye projection (with two
Images being projected  drive shaft of the projector. twice) is one quarter
of the gap spacing. The angular  20  Fig. 4 shows the drive shaft 96 and
its housing amount of the offset will therefore amount to one  100 in
detail. Adriven toothed pulley on the lower end quarter of [err] (the
angular spacing of the gaps). If no  of shaft 96 Is visible at 106. The
shaft is journaled in secondary shutters were used, the offset should be
Its housing by bearings 108. The housing is itself lo- one half of the gap
spacing. This amount should be  cated In an opening in baseplate 28 and in
a corre- further divided by two for each secondary shutter  25  sponding
lower support plate 110 that Is notvisible in added between each adjacent
pair of gaps.          Fig. 1. Figs. 2 and 3 are detail perspective views
show-   Immediately above the top of housing 100, drive ing the two cam
units 60 and 62 of Fig. 1. The cam  shaft 96 is provided with a toothed
pulley 112 that units are shown In their operative positions in Fig. 2
drives the drive shaft 78 of the lower cam unit 62 by while in Fig. 3 the
lower cam unit 62 has been shown   30  means of a belt 114. The rotational
axis of shaft 78 is moved outwardly from its operative position towards
indicated at 80 in each of Figs. 4 and 5. An adjustable an Inoperative
position for servicing.             belt tensioner 116 rides against belt
114. The upper The two cam units 60 and 62 themselves are es-  cam unit 60
is shown in Fig. 4 in ghost outline only but sentially Identical and are of
the form described in the  Is driven In similar fashion to cam unit 62.
Thus, unit Shaw '073 patent For completeness of description,  35  60 has a
vertical drive shaft 118 that is rotatable about reference will briefly be
made to Fig. 5 in describing  an axis 120 parallel to the two axes 80 and
98. A pul- the components of cam unit 62, as representative of  ley 122 on
the lower end of shaft 118 Is driven by a both cam units.
toothed belt 124 from a further toothed pulley 126 at Cam unit 62 has a
housing 72 provided with a re-  the upper end of shaft 96. An adjustable
tensionerfor movable top cover 74. Within housing 72 a cam 76 Is  40  belt
124 is visible in part at 128 in each of Figs. 2 and mounted on avertical
shaft 78 forrotation about a cor-  3. responding vertical axis 80. A cam
track 82 in the top  It can be seen from each of Figs. 2 and 3 that the
face of cam 78 receives a cam follower 84 at the outer  upper cam unit 60
is mounted on a fixed bracket 130 end of one limb of a cranked arm 86 that
is pivoted to       that is bolted to the frame of the projector. The lower
housing 72 at 88. The other limb of arm 86 protrudes   45  cam unit 62 on
the other hand is mounted on a bracket outwardly from housing 72 and
through the stator of  132 secured to a support arm 134 that is pivotally
the film transport mechanism into the path of the film  mounted on the cam
unit drive shaft by a sleeve 135 travelling through the mechanism. A pair
of film en-  rotationally supported on housing 100. This allows gaging pins
90 project outwardly from the relevant  the arm 134, and with it cam unit
62 to be swung about end of arm 86 for engagement In marginal perfora-  so
the axis of shaft 96 for movement between a normal tions in the film.
operative position of the cam unit as shown in Fig. 5, As is described in
detail in the Shaw '073 patent,  and an Inoperative position in which the
cam unit is the cam track 82 is shaped so as to cause the pins  swung
outwardly dear of the upper cam unit for per- 90 to travel In a path In
which they engage and decel-  miffing maintenance and servicing of the cam
unit it- erate the film for engagement with film locating  55  self. As
best shown in Fig. 5, the cam unit can be means in the form of registration
pins such as those  locked in its operative position by means of a locking 



indicated at 92 in Fig. 5. These pins are located adja-  bolt 136 that
extends through a projection 138 on arm cent the aperture plate 52 of the
mechanism and the  134 and Into a complimentarily screw-threaded re- 4    7
EP 0 416 940 B1                8 cess in the projective frame.
a projection lens assembly (70;42; 44) in It will of course be understood
that the preceding  association with each said aperture; and, description
relates to a particular preferred embodi        means (134;135) supporting
the lowerone ment of the invention only and that many modifica-     of said
cam units (62) for movement between an tions are possible within the scope
of the invention as   5  operative position fordecelerating film in the
low- claimed. For example, while the particular arrange-    er (34) of said
rolling loop film transport mecha- ment shown and described for supporting
and driving    nisms, and an inoperative position in which the the cam
units is preferred, other possibilities exist.  lower cam unit (62) is
clear of the upper cam unit For example, each cam unit could be
individually driv-  (60) for permitting access to the lower cam unit. en by
its own synchronous drive motor and the lower  10 cam unit could be
pivotally supported on an arm cou-  2. Aprojectoras claimed in claim
1,furthercompris- pled directly to the frame of the projector.
ing: The two rolling loop mechanisms of the projector         cam unit
drive means (102) including a ro- will normally be identical except in the
area of the cam  tary drive shaft (96) having a vertical axis (98) lo-
units as discussed previously. For example, the two   15  cated parallel to
the rotational axes (80;120) of rotors will normally be identical in all
respects (e.g. di-  the respective cam units (60,62) and outwardly of
ameter, axial size, gap number and configuration,     the stator means of
the respective rolling loop shutter number and configuration). However,
within     mechanisms, and coupling means (114;124) be- the concept of the
nvention as claimed the two mech-          tween the drive shaft and the
respective cam anisms could be different provided the projected im-  20
units for driving the cam units from said shaft; ages were arranged to be
co-incident on the projec-         said support means (134) for the lower
tion screen.                                           cam unit being
pivotallymounted on said cam unit It should further be noted that, while
specific ref-  drive shaft (96) so that the lower cam unit (62) erence has
been made to a projector for use in "alter-  can be swung outwardly about
said shaft from nate eye" projection this Is not essential. Images  25
said operative position to said inoperative posi- could be projected
Simultaneously from both film      tion; and, strips and the Images is
coded, for example by means        means for locking (136,138) said lower
of polarizing filters as discussed previously.         cam unit in its said
operative position for opera- tion of the projector. 30 Claims
3. A projector as claimed in claim 2, wherein said coupling means (114,124)
between the drive 1. A 3-D motion picture projector (20) for projecting
shaft (96) of the cam unit drive means (1 02;11 2) corresponding series of
"left eye and "right eye"   and each said cam unit comprises a toothed end-
images from respective film strips (38;40), the   35  less belt (114,124)
encircling respective toothed projector comprising:
pulleys (106,112;122,126) on said drive shaft and first and second rolling
loop film transport  cam unit respectively, whereby the driving con-
mechanisms (32,34) for the respective said film    nection between the
drive shaft and lower cam strips, each mechanism including stator means
unit Is maintained when said cam unit (62) is (48,50;48',50') having an
aperture (52;52'), a ro-  40  moved to its Inoperative position and cam
timing tor (54;54') co-operating with the stator means to  is retained when
the cam unit is returned to its op- define a film passage, the rotor having
gaps       erative position. (G;G') for receiving film loops and being
rotatable with respect to the stator means, means for mov-  4. A projector
as claimed in claim 2, furthercompris- ing (56,58;56'58 ) the relevant film
strip through   45  Ing a housing (100) for said rotary drive shaft (96)
said passage, means for locating (92;92') said     of the cam unit drive
means, said housing being film strip In registration with said aperture,
and  mounted on a fixed part (130;28) of the projector film deceleration
means comprising a cam unit      (20), and bearing means (108) rotationally
sup- (60;62) having means (90;90') for releasably en-   porting the drive
shaft (96) within said housing; gaging said film strip to decelerate said
film for  5o  and wherein said support means (134,135) for engagement with
said film locating means, said     the lower cam unit comprises a sleeve
(135) cou- cam  unit having a vertical rotational axis        pled to said
housing for turning movement about (80;120); said first and second rolling
loop film  said vertical axis of the rotary drive shaft, and an transport
mechanisms (32;34) being located In      arm (134) extending outwardly from
said sleeve 



vertically superposed relationship with said ro-  55  and supporting said
lower cam unit, whereby said tors rotatable about a common vertical axis
(X);   lower cam unit is pivotally mounted on the drive means for
projecting light (46) through      shaft. each of said apertures; 5    7
EP 0 416 940 B1                 8 cess In the projective frame.
a projection lens assembly (70;42;44) in It will of course be understood
that the preceding  association with each said aperture; and, description
relates to a particular preferred embodi-        means (134;135) supporting
the lower one ment of the invention only and that many modifica-     of
said cam units (82) for movement between an tions are possible within the
scope of the invention as   5  operative position for decelerating film in
the low- claimed. For example, while the particular arrange-    er (34) of
said rolling loop film transport mecha- ment shown and described for
supporting and driving    nisms, and an inoperative position In which the
the cam units is preferred, other possibilities exist.  lower cam unit (62)
is clear of the upper cam unit For example, each cam unit could be
Individually driv-  (60) for permitting access to the lower cam unit. en by
its own synchronous drive motor and the lower  io cam unit could be
pivotally supported on an arm cou-  2. Aprojectoras claimed in claim 1,
furthercompris- pled directly to the frame of the projector.          ing:
The two rolling loop mechanisms of the projector         cam unit drive
means (102) including a ro- will normally be Identical except in the area
of the cam  tary drive shaft (96) having a vertical axis (98) lo- units as
discussed previously. For example, the two   15  cated parallel to the
rotational axes (80;120) of rotors will normally be identical in all
respects (e.g. di-  the respective cam units (60,62) and outwardly of
ameter, axial size, gap number and configuration,     the stator means of
the respective rolling loop shutter number and configuration). However,
within     mechanisms, and coupling means (114;124) be- the concept of the
invention as claimed the two mech-  tween the drive shaft and the
respective cam anisms could be different provided the projected im-  20
units for driving the cam units from said shaft; ages were arranged to be
co-incident on the projec-          said support means (134) for the lower
tion screen.                                           cam unit being
pivotally mounted on said cam unit It should further be noted that, while
specific ref-  drive shaft (96) so that the lower cam unit (62) erence has
been made to a projector for use in "alter-  can be swung outwardly about
said shaft from nate eye" projection this is not essential. Images   25
said operative position to said Inoperative posi- could be projected
Simultaneously from both film      tion; and, strips and the images is
coded, forexample by means         means for locking (136,138) said lower
of polarizing filters as discussed previously.         cam unit in its said
operative position for opera- tion of the projector. 30 Claims
3. A projector as claimed in claim 2, wherein said coupling means (114,124)
between the drive 1. A 3-D motion picture projector (20) for projecting
shaft (96) of the cam unit drive means (102;112) corresponding series of
"left eye and "right eye"  and each said cam unit comprises a toothed end-
images from respective film strips (38;40), the   35  less belt (114,124)
encircling respective toothed projector comprising:
pulleys (106,112;122,126) on said drive shaft and first and second rolling
loop film transport  cam unit respectively, whereby the driving con-
mechanisms (32,34) for the respective said film    nection between the
drive shaft and lower cam strips, each mechanism Including stator means
unit Is maintained when said cam unit (62) is (48,50,48',50') having an
aperture (52;52'), a ro-  40  moved to its Inoperative position and cam
timing tor (54;54') co-operating with the stator means to  is retained when
the cam unit is returned to Its op- define a film passage, the rotor having
gaps       erative position. (G;G') for receiving film loops and being
rotatable with respect to the stator means, means for mov-  4. Aprojectoras
claimed in claim 2, furthercompris- ing (56,58;56'58') the relevant film
strip through   45  ing a housing (100) forsaid rotary drive shaft (96)
said passage, means for locating (92;92') said     of the cam unit drive
means, said housing being film strip In registration with said aperture,
and  mounted on a fixed part (1 30;28) of the projector film deceleration
means comprising a cam unit      (20), and bearing means (108) rotationally
sup- (60;62) having means (90;90') for releasably en-   porting the drive
shaft (98) within said housing; gaging said film strip to decelerate said
film for  50  and wherein said support means (134,135) for engagement with
said film locating means, said     the lower cam unit comprises a sleeve
(135) cou- cam  unit having a vertical rotational axis        pled to said
housing for turning movement about 



(80;120); said first and second rolling loop film  said vertical axis of
the rotary drive shaft, and an transport mechanisms (32;34) being located
in      arm (134) extending outwardly from said sleeve vertically
superposed relationship with said ro-  55  and supporting said lower cam
unit, whereby said tors rotatable about a common vertical axis (X);   lower
cam unit is pivotally mounted on the drive means for projecting light (46)
through       shaft. each of said apertures; 5    9                   EP 0
416 940B1                   10 5. A projector as claimed in claim 2,
wherein said      gaging said film strip to decelerate said film for means
for locking said lower cam unit in its said   engagement with said film
locating means, said operative position comprise a bolt (136) on said
cam  unit having a vertical rotational axis arm (134) engageable with a
complimentarily         (80;120); said first and second rolling loop film
screw-threaded bore (138) in a fixed part of the   5  transport mechanisms
being located In vertically projector, whereby the arm can be bolted in a
pos-  superposed relationship with said rotors rotatable ition maintaining
said lower cam unit In its said   about a common vertical axis (X) but
angularly operative position.                                 offset (AB)
from one another to an extent suffi- cient to achieve alternate projection
of the im- 6. A projector as claimed in claim 1, wherein said   10  ages
from the respective film strips; cam unit (60;62) comprises a housing
(72,74), a           means (46) for projecting light through cam (76)
supported in said housing for rotation     each of said apertures; and,
about said vertical rotational axis (80), the cam         a projection lens
assembly (70;42;44) in having a cam track (82) in an upper face thereof,
association with each said apertures. a cam follower (84) engaged in said
cam track, a   i5 crank arm (86) having first and second limbs and  10. A
projector as claimed in claim 9, wherein the two pivotally coupled (88) to
said housing (72) inter-  rotors (54,54') are identical and each rotor has
a mediate said limbs, said cam follower (84) being    plurality of equally
spaced gaps (G;G') and is pro- located at an end of one of said limbs, and
film    vided with a primary shutter at each gap and a registration pins
(90) projecting outwardly from   20  flicker shutter midway between each
successive the outer end of the other said limb and forming    pair of
gaps, and wherein the two rotors are an- said meansfor releasably engaging
the film strip.   gularly offset (AB) by an amount equal to one quarter of
the spacing between successive said 7. A projector as claimed in claim 1,
wherein said      gaps. means for moving the film strip through said film
25 passage comprises film inlet (56;56') and outlet (58;58') sprockets
adjacent respectively opposite  PatentansprOche ends of the film passage
for each said rolling loop transport mechanism (32;34), and wherein the
1. 3-D-Filmprojeltor (20) zum Projizeren entspre- two inlet sprockets of
the respective mechanisms   30  chender Serien von `Linksaugen"- und
Rechts- and the two outlet sprockets of the respective      augen"-Bildern
von den jeweiligen Filmstreifen mechanisms are vertically aligned with one
an-      (38, 40), wobei der Projektor folgende Teile um- otherand provided
with respective common drive      fast shafts (64;66).
erste und zweite, umiaufende Schlelfentransport- 35      vorrichtungen (32,
34) fOr die Jeweiligen Filmstrei- 8. Aprojectoras claimed in claim 1,
furthercompris-    fen, wobel jade Vorrichtung Statorvorrichungen ing a
common lens mount (70) supporting the         (48, 50; 48', 50') mit elner
Offnung (52, 52') um- projection lens assemblies (42;44) associated
falst, sowl einen Rotor (54, 54'), der mit den Sta- with both said rolling
loop transport mechanisms    torvorrichtungen  zusammenwlrkt, um  elnen
(32;34).                                     40      FilmdurchlaB zu
bilden, wobei der Rotor Llcken (81, 61') zurn Aufnehmen von Filmschleifen
hat 9. A 3-D motion picture projector (20) for projecting   und in bezug
auf die Statorvorrichtungen drehbar alternate images from corresponding
series of       ist, Vorrichtungen (56, 58; 56' 58') zum Bewegen "left eye"
and "right eye" images on respective     der jewelligen Filmstreifen durch
den Durchlall, film strips (38,40), the projector comprising:  45
Vorrichtungen (92, 92') zum ausgeuichtetne Anord- first and second rolling
loop film transport   nen des Filmstreifens an der 6ffnung sowle Film-
mechanisms (32,34) for the respective said film
verzogerungsvorrichtungen, die sine Nockenein- strips, each mechanism
Including stator means       heft (60, 82) aufweisen, die lhrerseits Mittel
(90, (48,50;48',50') having an aperture (52;52'), a ro-  90') zum I8sbaren
Eingriff mit darn Fiimstreifen tor (54;54') cooperating with the stator
means to  so  haben, um diesen Film fOr den Eingriff mit den 



define a film passage, the rotor having gaps        Filmanordnungsmitteln
zu verz6gern, wobei die (G,G) for receiving film loops and being rotatable
Nockeneinheit eine vertikale Drehachse (80, with respect to the stator
means, means for mov-    120) hat und wobei die erste und zweite, umlau-
ing (56,58;58',58') the relevant film strip through  fende
Schleifentransportvorrichtung (32, 34) said passage, means for locating
(92,92') said  as  vertikal fibereinander angeordnet sind und mit film
strip in registration with said aperture, and  den Rotoren um elne
gemeinsame, vertikale Mit- film deceleration means comprising a cam unit
tellinie (X) umlaufen; (80;62) having means (90,90') for releasably en-
eine Vorrichtung (48) zum Projizieren von Licht 6    11                  EP
0 416 940 B1                 12 durch jede der 6ffnungen;
innerhalb des Gehauses drehbar lagern, wobei sine Anordnung von
ProJelctionslinsen (70, 42,     die Tragtelle (134,135)ffirdie untere
Nockenein- 44), die jeder der 6ffnungen zugeordnet ist und    heit eine
HOlse (135) umfassen, die zur drehen- eine Vonrchtung (134, 135), die die
untere         den Bewegung um dievertikale Mittellinie derAn-
Nockeneinheit (62)0so lagert, daB sine Bewegung   5  triebswelle mit dem
Gehause verbunden ist so- zwischen der Betriebastellung zum Verzogern
wie einen Arm (134), der sich von der Hulse aus des Films In derunteren,
umlaufenden Schleifen-    nach augen erstreckt und der die andere
transportvorrichtung (34) und einer Ruhestellung   Nockeneinheit tragt,
wodurch die untere Nocken- moglich ist, in der die untere Nockeneinheit
(62)  einheit verschwenkbar auf der Antriebswelle ge- von der oberen
Nockenelnhelt (60) entfernt ist,  10  lagert lst. um einen Zugang zur
unteren Nockeneinheit zu erm8glichen.                                    5.
Projektor nachAnspruch 2, wobei die Vorrichtung zum Verriegeln der unteren
Nockeneinheit in ih- 2. Projektor nach Anspruch 1, welterhin gekenn-
rer Betriebsstellung elnen Bolzen (136) am Arm zeichnet durch
15      (134) umfalBt, der mit elner entsprechenden Ge- eine
Nockeneinheits-Antriebsvonichtung (102)mit    windebohrung (138) in
elnemfesten Tell des Pro- einerAntriebswelle (96), die ihrerseits sine
vertl-  jektors verbindbar ist, wodurch der Arm in elner kale Mittellinie
(98) hat, die parallel zu den Dreh-  Stellung verschraubt werden kann, in
der die un- achsen (80,120) derjeweiligen Nockeneinhelten      tere
Nockeneinheit in ihrer Betriebsstellung ge- (60, 62) hat und aullerhalb der
Statorvorrichtun-  20  halten wird. gen der jeweiligen umlaufenden
Schleifentrans- portvorrichtungen verlauft sowbe durch Verbin-  6.
Projektor nach Anspruch 1, wobel die Nockenein- dungamittel (114,124)
zwischen derAntriebswel-     heit (60, 62) sin Gehause (72, 74) umfaSt,
ferner le und den jeweiligen Nockeneinheitbn, urn die     einen Nocken
(76), der zur Drehung um die ver- Nockenelnheiten von der genannten Wells
aus   25  tikale Mittsllinis (80) in diesern Gehause gelagert anzutrelben;
ist, wobel der Nocken sine Nockennut (82) in sei- wobei die
Stfltzvorrichtung (134) fur die untere   ner oberen Stirnflache aufweist,
in die ein Nockenelnhelt schwenkbar an der Antriebswelle
Nockenfolgeglled (84) eingrelft sowie einen ge- (96) ffir die Nockeneinheit
so gelagert ist, daB die  kr6pften Arm (86), der erste und zweite Schenkel
Nockeneinheit (62) um diese Welle aus Ihrer Be-  30  hat und der
verschwenkbar am Gehiuse (72) an triebsatellung In die genannte
Ruhesstllung ver-   einer Stelle zwischen den Schenkeln angelenkt schwenkt
werden kann; und                          ist, wobei das Nockenfolgeglied
(84) an einem Mittel zurn Verriegeln (136, 138) der unteren      Ends sines
dieser Schenkel angebracht let und Nockeneinheit in ihrer Betriebsstellung
belm Be-   schilellich Fllmmitnahmestifte (90), die vom Iu- trieb des
Projeltors.                      35      Bsren Ends des anderen Schenkels
nach aulen vorstshen und die die Mittel bilden, um mit dem 3. Projektor
nach Anspruch 2, wobel die Verbin-        Filmstreifen l8sbar in Eingriff
zu kommen. dungamittel (114,124) zwlschen derAntriebswel- le (98)
derAntriebsvorrichtung (108, 112) fOr die  7. Projektor nach Anspruch 1,
wobei die Mittel zurn Nockenelnhelt und jeder Nockeneinheit elnen   40
Bewegen des Filmstreifens durch den Film- endlosen Zahnriemen (114, 124)
umfalt, der die     durchlal Filmeinlal-Zahnrollen (58, 56') und jeweiligen
Zahnrlernenschelben (106, 112; 122,     Filmausla6-Zahnrollen (58, 58')
umfassen, die 126) jeweils auf der Antriebswelle und den         be! jeder
umlaufenden Schlelfentransportvor- Nockeneinheiten umfalt, wobel die
Antriebsver-     richtung (32, 34) nahe an den jeweils einander bindung
zwischen der Antriebswelle und der un-  45  gegenuberliegenden Enden des
Filmdurchlas- teren Nockeneinheit auch dann aufrechterhalten     ses lIegen
und wobel die beiden ElnIaB-Zahnrol- wird, wenn diese Nockensinheit 62 in
Mhre Ruhe-    len der jeweiligen Vorrichtungen und die beiden stellung
bewegt wird, wobel der Nockenumlauf       Auslatzahnrollend der jeweiligen
Vorrichtungen 



auch dann aufrechterhalten wird, wenn die          vertikal miteinander
ausgerichtet und jewells mit Nockeneinhelt in Ihre Betriebsetellung
zurfickge-  6o  gemeinsamen Antriebswellen (64, 66) versehen schwenkt wird.
sind. 4. Projektor nach Anspruch 2, welter gekennzeich-  B. Projektor nach
Anspruch 1, gekennzelchnet netdurch sin GehAuse (100)furdleAntriebswelle
durch sine gemeinsame Linsenbefestigung (70), (96) der Antriebsvorrichtung
far die Nockenein-  56  die die Projektbonsllnsenanordnungen (42, 44)
heiten, wobei das Gehause (100) an sinemfesten     abst(Itzt die beiden
umlaufenden Schleifen- Tell (130, 28) des Projektors (20) befestigt ibt so-
transportvorrichtungen (32,34) zugeordnet sind. wle durch Lager (108), die
die Antriebswelle (96) 7    13                  EP 0 416 940 B1
14 9. 3-D-Filmprojeltor (20) zum Projizieren von wech-        pour lesdites
bandes de film, chaque mdca- selnden Bildern aus entsprechenden Serien von
nisme comprend un stator (48, 50; 48', 50'), BlIdern fOr das linke Auge und
Bildern fOr das         ayant une ouverture (52; 52'), un rotor (54; rechte
Auge auf jeweiligen Filmstreifen (38, 40),       54') cooperant avec le
stator pourdefinir un wobei der Projektor folgende Baugruppen urn-   5
passage de film, le rotor presentant des in- fat:
tervalles (G; GI) destines A recevoir les erste und zweite, umlaufonde
Schlelfentrans-            boucles, et pouvant tourner par rapport au
portvorrichtungen (32,34)fOrdlejewelligen Film-        stator, des moyens
(56, 58; 56', 58') pour streifen, wobel jade Vorrichtung sine Statorvor-
deplacer la bande de film correspondante a richtung (48, 50; 48', 50')
umfaXlt die eine Loch-  *o  travers ledit passage, des moyens de posi-
platte (52, 52') hat, elnen Rotor (54, 54'), der mit   tionnement (92; 92')
de ladite band. de film der Statorvorrichtung zusammenwirkt, um eonen
en concordance avec ladite ouverture, et Filmdurchlal& zu bilden, wobel der
Rotor Lu-cken       des moyens de ralentissement de film (G, GI) zum
Aufnehmen von Filmschleifen hat             comprenant un ensemble A came
(60; 62), und in bezug auf die Statorvorrichtung drehbar  i5      ayant des
moyens pour engager momenta- lst, Mittel (56, 58; 56', 58') zum Bewegen des
be-      nement ladite bande de film en vue de ra- treffenden Filmstreifens
durch den DurchlaB,            lentir ledit film pour Is mettre en prise
avec Mittel (92, 92') zum Anordnen des Filmstreifens        lesdits moyens
de positionnement de film, ausgerichtet mit dem Loch der Lochplatte und ei-
ledit ensemble a came ayant un axe de ro- ne  Filmverzogerungsvorrichtung
mit elner  20         tation vertical (80; 120); lesdits premier et
Nockeneinheit (60, 62), die en Teil (90, 90') zum      second mecanismes
(32; 34) de transport losbaren Angrelfen an den Film hat, um den Film-
de film en boucles roulantes, etant dispo- streifen zum Eingriff mit den
Fllmausrichtmitteln      sas en superposition verticale avec les ro- zu
verzogern, wobel die Nockeneinhelt sine ver-        tors qui peuvent
tourner autour d'un axe tikale Drehachse (80, 120) hat und wobel die er-
25    vertical commun (X); ste und zwelte umlaufende Schlelfentransport-
- des moyens de projection de lumiere (46) a vorrichtung vertikal Ober den
Rotoren lHegen und       travers chacune des ouvertures ; et um eine
gemeinsame, vertikale Achse (X) ver-          - un ensemble d'optique de
projection (70; drehbarsind, daB alejedoch in einem AusmaS (A,          42;
44) en association avecchacune desdi- B) gegeneinanderverdrohbarsind, das
dazu aus-  30      teb ouvertures ; et relcht, Sine abwechselnde Projektion
von Bildern      - des moyens de support (134; 135) de l'en- von den
jeweiligen Filmstrelfen zu ermoglichen;        semble inferieur (62)
desdits ensembles a eine Vorrichtung (46) zum Projkleren von Licht
came (62) pour permettre audit ensemble durch jede der Ciffnungen; und
infirleur de se deplacer entre une position eine Projektionslinsenanordnung
(70,42,44), die  35     active pour provoquer la d"cdldration du jeder
dieser 6ffnungen zugeordnet ist.                 film dans le mecanisme
inferieur (34) des- dits mecanismes de transport de film en 10. Projektor
nach Anspruch 9, wobei die beiden Ro-        boucles roulantes, et une
position inactive toren (54,54') identiach sind und wobei jeder Ro-
dans laquelle lensemble A came infirleur J~' K.-'  tor mehrere In gleichen
Abstanden voneinandey  40       (62) eat degage de lPensemble a came su-
angeordnete L-cken (G, GI) hat und an Jeder            pdrleur (60) pour
facillter 'accs A l'ensem- LiOcke mit einer Primarblende versehen ist sowie
ble t came Inferieur. mit einer FlOgelblende zwischen Jedem aufelnan-
derfolgenden Lflckenpaar und wobei die belden  2. Projecteur selon la
revendlcation 1, caractdrise Rotoren winkelmaiig um einen Betrag (A, B)
ver-  45  en ce qu'il comporte en outre: setzt sind, der ein Viertel des
Abstandes zwi-        - des moyns (102) dentra~hement de came, schen
aufeinanderfolgenden L-cken entspricht.          comprenant un arbre
d'entrainement tour- 



nant (96), axe vertical (98), dispose paral- lelement aux axes de rotation
(80; 120) des Revendlcatlons                                so
ensembles A came (60, 62) respectifs, et a Iextreur du stator des
mecanismes de 1. Projecteur de film 3-D (20) pour la projection de
transport du film en boucle roulante, et les sWiaes correspondantes
d'images "oeil droit et          moyens d'accouplement (114;124) entre
"oeil gauche" de bandes de film respectives (38,        I'arbre pfimaire et
les ensembles a cames 40), caracterise en ce que ledit projectbur  s5
respectifs pour entralner les ensembles A comporte:
came a partir dudit arbre; - un premier et second mecanismes (32, 34)
- ledit moyen de support (134) de l'ensemble de transport de film en
boucles roulantes          acarneinferieuretantmonteapivotsurledit 8    15
EP 0 416 940 B1                 16 arbre primaire (96), de sorta quo
l'ensemble  dudit axe de rotation vertical (80), cette came A came
inferieur (62) pout etre bascule vers  pr6sentant une plate de came (82)
dans sa face l'exterieur par rapport audit arbre, de ladite  superieure, un
sulveurde came (84) ongage dane position active vers ladite position
Inactive;  ladit piste de came, une manivelle (86) ayant un et
5      premier et un deuxieme bras, accoupl6 (88) A pi- - des moyens
(136,138) pourverrouiller ledit    votement audit boitler (71) en un point
situe entre ensemble A came inf6iieur dans laditb po-     lesdits bras,
leditsulveurde came (84) 6tantsitu6 sition active pour la mise en
fonctionne-     sur l'une des extremit6s de I'un desdits bras, et ment du
projecteur.                           des tiges d'alignement de film (90)
falsant saillie 10      ext6rieurement A partir de l'extr6mite extbrieure
3. Projecteur solon la revendication 2, caract6rise    duditsecond bras,
etformant lesdits moyens per- on ce quo lesdits moyens d'accouplement (114,
mettant d'engager momentan6ment la bande de 124) entre l'arbre primaire
(96) des moyens d'en-  film. tralnement (102, 112) des ensembles A came et
chacun des ensembles A came comprennent une   15  7. Projectbur selon la
revendication 1, caracterise courrole dent6esansfin (114,124) entourant des
en ce quo ledit moyen de d6placementde la ban- poulies A dents (108, 112;
122, 126) respectives   de de film A travers ledit passage de film sur
l'arbre primaire et sur l'ensemble a came re-  comprend des tambours dent6s
d'entr6e (56; 56') pectivement, si bien quo la lIaison d'entratnement  et
de sortie (58; 58') de film, respectivement ad- entre l'arbre primaire et
l'ensemble A came Infe-  20  jacents aux extremiths opposees du passage de
dour est maintenu lorsque ledit ensemble A came    film pour chacun des
m6canismes de transport (62) est envoy6 dans sa position inactive et le
en boucles roulantes (32; 34), et en ce quo les synchronilme de la came eat
conserv6 lorsque       deux tambours dentes d'entree des mecanismas
l'ensemble A came est renvoye dans sa position     respectifs et les deux
tambours dent~s de sortie active.                                    25
des mecanismes respectifs sont alignes vertica- lement Fun par rapport A
l'autre, et sont pourvus 4. Projecteur solon la revendication 2,
caracterise    d'arbres d'entralnement (64; 66) communs res- en ce qu'il
comprend en outre un carter (100)      pectifs. pour ledit arbre primalre
tournant (96) des moyens d'entralnement de l'ensemble A came,  30  S.
Projecteur solon la revendication 1, caracterise ledit carter etant monte
sur une partie flxe (130;  en co qu'il comprend en outre une monture opti-
28) du projecteur (20), et des moyens de support   quo (70), supportant les
ensembles d'optique de (108), supportant l'arbre primalre (96) dans ledit
projection (42; 44) associls aux deux mecanis- carter en permettant sa
rotation ; et en ce quo    mes (32; 34) de transport de film en boucles
rou- lesd-ts moyens de support (134,135) de l'ensem-   35  lantes. ble A
came Inferieur comprenant un manchon (135) acooupi6 audit carter pour
permettre sa ro-  9. Projectbur de film 3-D (20) pour projection d'ima-
tation autour dudit axe vertical de l'arbre primaire  ges altern6es des
sMies correspondantes d'ima- tournant, et un bras (134) s'tendant vers
N'xtA-   ges 0oell gauche et oeil droit" surdes bandes de rieur A partir
dudit manchon, et supportant ledit  40  film (38, 40), caracterise en qu'il
comprend: ensemble A came, si bien quo l'ensemble A came        - un
premier et deuxiAme mecanismes de Inferieur est monte A pivot sur l'arbre
primaire.      transport de film en boucles roulantes (32, 34) pour les
bandes de film respectives, 5. Projectsur selon la revendication 2,
caracterise        chaque mecanisme ayant un stator (48, 50; en co quo
ledit moyen de verrouillage dudit en-  46     48',50') avec une ouverture
(52; 52'), un ro- 



semble A came inferiour, dans sa position active       tor (54; 541)
cooperant avec le stator pour comprend une via (136) mont6e sur ledit bras
dffinir un passage de film, le rotor ayant (134), et pouvant etre en prise
avoc raiesage fl-       des intervalles (61; 61') pour recevoir lea Iete
complementaire (138) prevu dans une partie         boucles et etant
orientable par rapport au fixe du projecteur, el bien quo le bras pout etre
6o  stator, des moyens (56, 58; 56' 58') de de- boulonne dana une position
qui permet de main-          placement de ladite bands de film A travers
tenir ledit ensemble A came dans sa position ao-        ledit passage, des
moyens de positionne- tive.
ment (92, 92') de ladit bande de film en concordance avec ladite ouverture,
et des S. Projecteurselon la revendication 1, caracterise  66     moyens de
ralentissement de film compre- en ce quo ledit ensemble A came (60, 62)
nant un ensemble A came (60; 62) avec des comprend un boltier (71,74), une
came (76) mon-         moyens (90, 90') pour engager momenta- tWe dana
ledit logement de fagon A tourner autour       nement ladite bande de film
af In de ralentir 9    17                  EP 0 416 940 B1
18 ledit film pour le mettre en prise avec les moyens de positionnement,
ledit ensemble A came ayant un axe de rotation vertical (80; 120); lesdits
premier et deuxiAme m6- canismes de transport de film en boucles   5
roulantes situ6s verticalement superposes, et lea rotors etant montes A
rotation autour d'un axe commun vertical (X), mais d6cales angulairement
(A,B) I'un par rapport a l'au- tre, A tel point qu'on pulsse realiser la
pro-  10 jection alternee des images des bandes de film respectives; - des
moyens (46) de projection de lumiere A travers chacune desdites ouvertures;
et, - un ensemble d'optique de projection (70;  15 42; 44) en association A
chacune desditbs ouvertures. 10. Un projecteur selon la revendication 4,
caractirl- s6 en co quo les deux rotors (54, 54') sont iden-  20 tiques et
chaque rotor est pourvu de pluslours in- tervalles (G; G) A distance 6gale
l'une de l'autre, et d'un d'obturateur primaire et d'une pale d'ob-
turation A mi-distance de chaque paire d'lntrval- les, et en co quo les
deux rotors sont d6cal6s (A,  25 B) angulairement d'une distance egale A un
quart de l'espacement entre lesdits intbrvalles succes- sifs. 30 35 40 45
50 55 10    


