
EP 0 555 224 B1 Description FIELD OF THE INVENTION 5      This invention
relates generally to film projectors, cameras and like apparatus having a
film transport mechanism of the type which has become known as the "rolling
loop" mechanism. BACKGROUND OF THE INVENTION 10      United States Patent
No. 3,494,524 (Jones) discloses the principle of a rolling loop film
transport mecha- nism. The mechanism includes a curved stator and a rotor
which co-operate to define a film passage. The rotor has gaps in which
loops of film are continuously formed as the rotor rotates. Each loop is
developed by feeding film from an input sprocket into a gap in the rotor as
the gap travels from a film inlet location to the aperture, and the loop
decays progressively as the gap travels from the aperture to a driven
output sprocket. 15  Successive portions of the film (frames) are held
stationary at the aperture for projection or exposure, as the case may be,
on one or more registration pins. A number of improvements in the original
Jones mechanism are disclosed in United States Patent No. 3,600,073 to
Shaw. The disclosure of the Shaw patent is incorporated herein by
reference. One such improve- ment involves the provision of a cam unit in
advance of the aperture for engaging and decelerating the film 20  so that
the film is laid smoothly onto the registration pin or pins. In other
words, the cam unit minimizes or reduces the impact forces which would
otherwise be imposed on the film as the film strikes the registration pins.
Those impact forces can cause damage to the film around the perforations in
which the registration pins engage. This effect is particularly severe at
high frame rates and with large formats. The cam unit disclosed in the Shaw
patent has movable film engaging pins that are reciprocated back and 25
forth in the film path by a cam. As successive film loops travel past the
cam unit, the film is laid onto the film decelerating pins and the pins
move with the film and decelerate the film, so that the film is laid
smoothly onto the registration pins at the aperture for projection or
exposure as the case may be. The deceleration pins then remain in
engagement with the film until the next rotor gap approaches the cam unit.
As the loop in that gap passes by the cam unit, a portion of the film at
the leading edge of the loop is lifted off the cam unit pins and 30   a
portion of the film at the trailing edge of the loop is subsequently laid
onto those pins, ready for the decel- eration cycle to be repeated. In the
time that the rotor gap passes by the cam unit, the deceleration pins must
be returned in a direction against the direction of film travel ready to
re-engage the film. This cycle of movement of the film decelerating pins
requires abrupt acceleration and deceleration of the pins, and changes of
direction that impose severe loads on the moving parts of the cam unit.
This not only 35  imposes a requirement for high precision and high quality
components in the manufacture of the unit but ser- vice life maintenance
requirements are high. Also, these requirements impose practical limits on
the design criteria for the projector or camera itself, for example in
terms of minimum rotor gap width and the frame rate at which the apparatus
can be operated. In the case of a projector, it is generally desirable to
operate at high frame rates so as to reduce noticeable "flicker" and to
reduce the gapwidth soas to achieve a brighter projected 40  image. Image
brightness is affected by gap width because, in a rolling loop mechanism,
the film is transported as the gap passes the aperture and each gap is
therefore provided with a shutter that obscures the projected light as the
gap moves across the aperture. BRIEF DESCRIPTION OF THE INVENTION 45 An
object of the present invention is to provide improved film decelerating
means. Broadly considered, the invention provides a film deceleration unit
for a projector, camera and like appa- ratus having a rolling loop film
transport mechanism. The apparatus has an aperture at which successive por-
tions of the film transported by the mechanism are intermittently held
stationary in registration with the aper- 50  ture and the unit Is located
In advance of the aperture for decelerating the film as it approaches the
aperture. The unit includes deceleration pin means releasably engageable in
marginal perforations in the film, and means for driving the pin means In a
cycle of movement in which the pin means is moved into the film path at a
film engaging position, in the direction of film travel to a film
disengaging position while decelerating the film, is withdrawn from the
film path and then returned in a direction against the direction of film
travel to the 55  film engaging position, while remaining out of the film
path. The cycle of movement of the deceleration pin means is synchronized
with the film transportmechanism so that each ofthe said successive
portions (frames) of the film is decelerated as it approaches the aperture.



By positively retracting the deceleration pin means from the film Instead
of waiting forthe film to be lifted 2    EP 0 555 224 B1 off the pins as in
the prior art, movement of the pin means can be made to take place in a
much more leisurely fashion, with consequent reduction in acceleration
forces and resultant stresses on the internal components of the
deceleration unit. The unit can also be designed to operate at much higher
frame rates and/or with nar- rower rotor gaps than was hitherto possible.
Preferably, the deceleration unit Is a cam unit having first and second cam
means, one of which is arranged to reciprocate the deceleration pins in the
direction of film travel and counter to that direction, and the other of
which reciprocates the pins between said advanced and retracted positions
(into and out of the film path). BRIEF DESCRIPTION OF DRAWINGS In order
that the invention may be more clearly understood, reference will now be
made to the accompa- nying drawings which illustrate particular preferred
embodiments of the invention by way of example, and in which: Fig. 1 is a
diagrammatic plan view of a cam unit of the form disclosed in the Shaw
patent discussed pre- 15      viously, shown in association with a portion
of a rolling loop projector; Fig. 2 Is a velocity profile illustrating
movement of the film deceleration pins of the cam unit shown in Fig. 1;
Figs. 3 and 4 each comprise two corresponding velocity profiles, denoted
(a) and (b) for respective cam units in accordance with the Invention,
having alternative cam configurations; 20      Fig. 5 is a plan view of a
typical such cam unit; Fig. 6 is a detail view of part of the cam unit of
Fig. 5; and, Figs. 7 and 8 are sectional views respectively on lines 7-7
and 8-8 of Fig. 5. DESCRIPTION OF PRIOR ART 25 Referring first to Fig. 1, a
cam unit 20 is shown mounted on the stator 22 of a rolling loop projector
which also has a rotor 24. The stator and rotor together define a film path
26 and a film 28 is shown being fed into film path 26 by an input sprocket
30. As is described in detail in the Shaw patent, rotor24 has aseries of
spaced gaps around its perimeter. As the rotor rotates, film is fed into
successive gaps by the input sprocket 30 so 30  that loops of film are
formed and progressively grow in the gaps. The loops are advanced past an
aperture by rotation of the rotor and then progressively decay until the
film returns to a flat configuration in which it is ex- pelled from the
rolling loop mechanism. In Fig. 1, two of the rotor gaps are visible and
are denoted respectively by reference numerals 32 and 34. A film loop in
gap 34 is denoted L. Curved plates that comprise primary shut- ters of the
projector are secured to the inner surface of the rotor behind each of the
gaps and are denoted re- 35  spectively 36 and 38 in Fig. 1. An
Intermediate flicker shutter plate is indicated at 40. In the position of
the rotor that is shown in Fig. 1, gap 34 is approaching a stationary
aperture plate 42 at which projection of the film takes place. Lenses and
other components that form part of the projection system have not been
shown. Fixed film registration pins 44 are provided at the side of the
aperture block nearest the Input sprocket 30 and serve to ensure proper
registration of successive film frames for projection. These 40   pins
engage in the two sets of perforations (not shown) that are typically
provided along respective side mar- gins of a motion picture film. In the
position of Fig. 1, film loop L is beginning to travel across the aperture
block. The leading edge of the loop is being lifted from the registration
pins 44 by movement of the rotor. Pro- jection of a frame at the aperture
is just ending and the primary shutter 38 Is starting to move across the
pro- jection beam (not shown). 45      As indicated previously, cam unit 20
serves to decelerate the film as it approaches the aperture block so that
the film is laid smoothly onto the registration pins 44 with minimum impact
shock. The cam unit includes deceleration pins 46 which engage in the
marginal perforations in the film "upstream" of the aperture block and then
move with and decelerate the film. The deceleration pins are carried by an
arm 48 that projects from a cam housing 50. A cam wheel (not shown) inside
the housing drives the arm and hence the deceleration so  pins. The cam
action is described in detail in the Shaw patent but for present purposes
it is sufficient to note 



that the cam is designed to cause arm 48 and, with it, the pins 46, to
simply reciprocate back and forth in the film path In synchronism with the
rotation of rotor 24. In Fig. 1, arm 48 is shown in a position just prior
to engaging the film. The portion of the film at the trailing end of loop L
is laid onto the deceleration pins 46 as the loop travels towards the
aperture plate. Arm 48 is 55   also shown in ghost outline in the position
it occupies at the other end of its reciprocatory movement. A cor-
responding position for the film loop is also shown in ghost outline at L'.
Referring to the full line position of arm 48, as rotor 24 continues to
rotate, arm 48 moves In the direction of film travel at a speed less than
the film allowing the film to catch up with arm 48 and allowing the pins 46
to engage the perforations with nominal, 3    EP 0 55 224 B1 non-damaging
impact. The arm then moves with the film towards the aperture block at
decreasing velocity and decelerates the film. The pins 46 remain in
engagement with the film as the film loop is laid onto the fixed
registration pins 44 at the aperture. Arm 48 is then in the position shown
in ghost outline and remains in this position until the next loop
approaches. The film at the leading end of that loop Is lifted off the
deceleration 5   pins as the loop travels by. As soon as the film has
disengaged from the deceleration pins 46, arm 48 is re- turned to the full
line position of Fig. 1 and the trailing end of the same loop is laid onto
the pins. Fig. 2 is a velocity profile illustrating the movement of the
deceleration pins 46 during one complete cycle of the cam within cam unit
20. This is also the time that passes during the registration and
projection of one filmframe. Thevelocity profile has been divided into
angularsegments denoted Ato J and the phases of move- 10  ment of the cam
during those segments are as follows: 15 20 25 30 35 40 45 50 55 4    EP 0
555 224 B1 Angular Segment           Phase A                 Dwell  -  cam
pins  stationary during  image  projection  and 5 flicker shutter passing
aperture. B                 Accelerate  cam  pins  forward 10
(direction of film travel). Decelerate cam pins to dwell - to 15
clear pins from perforation edges to allow loop to pass. C
Dwell - during passage of leading 20                             portion of
loop. D                 Accelerate cam pins in reverse. 25 E
Decelerate cam pins to stop. F                 Accelerate cam pins forward,
up 



30 to approximately 70% of film velocity. 35          G
Move cam pins forward at constant velocity - while pins engage
perforations. 40 H                 Decelerate cam pins and film to a low
velocity forward. 45 I                 Move cam pins and film forward at
low constant velocity to engage film against register pins. 50 J
Decelerate cam pins to dwell. 55   It will be understood from the foregoing
that angular segments D, E, F and part of G of the deceleration pin motion
must occur within the width of the film loop, after the film has been
lifted off the deceleration pins. Accordingly, the acceleration and
deceleration forces on the components of the cam unit are high and the cam
follower bearing (not shown) is heavily stressed. 5    EP 0 555 224 B1
DESCRIPTION OF PREFERRED EMBODIMENTS Reference will now be made to Figs. 3
to 8 in describing a cam unit in accordance with the invention, which has
been designed with the aim of ameliorating these difficulties and/or
allowing higher frame rates and/or 5   smaller rotor gaps for higher
shutter efficiency. The cam unit of the invention may be substituted for
the prior art cam unit 20 shown in Fig. 1, without the need for significant
modification of the projector. Accordingly, ref- erence will be made to
Fig. I in describing the operation of the cam unitof the invention. Figs. 3
and 4 illustrate the velocity profiles that may be achieved with two
alternative cam configurations in the cam unit, and will be described
later. 10     Referring first to Fig. 5, the cam unit is generally denoted
by reference numeral 52 and is shown mounted on part of the stator 22' of a
rolling loop projector having a rotor 24'. The projector is essentially the
same as the projector disclosed in the Shaw patent supra, except for the
cam unit. In Fig. 5, part of a top cover plate 54 of the cam unit has been
broken away to show internal components. In this embodiment, the cam unit
has upper and lowercams 56 and 58 respectively (see Fig. 8) and a cam arm
assembly 60 which includes followers 15  for the two cams and which is
shown separately in Fig. 6. The two cams are arranged in superposed
positions and are rotatable about a common vertical axis A-A (see Fig. 8)
parallel to the rotational axis of rotor 24'. Referring now to Fig. 6,
assembly 60 includes upper and lower arms 62 and 64 respectively, outer end
portions of which project from the cam unit housing as best shown in Fig.
5. A pair of deceleration pins project from the outer end of each arm and
the pins in each pair are denoted respectively 66 and 68. The pairs of pins
20  engage in adjacent ones of the respective upper and lower rows of
perforations (not shown) in the film itself. At their inner ends (within
the cam unit housing) the two arms are pinned to a vertical shaft 70. Also
pinned to shaft 70, between the two arms, is a collar 72. Collar 72 is
carried at one end of an arm 74 and a cam follower 76 is mounted at the
opposite end of the arm. In the assembled cam unit, this follower 76 rides
on the top cam 56 of the two cams within the cam unit. As can best be seen
from Fig. 5, when the arm assembly is viewed in 25  plan, arm 74 projects
generally at right angles with respect to a common vertical plane
containing the two arms 62, 64. Since the arms are pinned to the common
shaft 70, they in effect form a lever crank with arm 74 so that movement of
the cam follower 76 radially with respect to cam 56 causes corresponding
reciprocatory movement of the outer ends of the arms 62 and 64 (carrying
the registration pins 66 and 68) in the direction of and counter to the
direction of film travel. This reciprocatory movement is indicated in Fig.
5 by a double- 30  headed solid arrow denoted 78; the corresponding
actuating movement of cam follower 76 is indicated by a 



similar arrow denoted 80. In addition to this reciprocatory motion, the
pins 66 and 68 can be reciprocated into and out of the film path (between
advanced and retracted positions) under the control of the second cam 58 of
the cam unit (Fig. 8). In Fig. 5, this motion is indicated by the
double-headed ghostoutline arrow 82 and the corresponding move- 35 ment of
cam follower 84 in engagement with cam 58 (see later) is indicated by a
similar arrow 86'. Referring back to Fig. 6, it will be seen that cam
follower 84 is carried at one end of a second arm 86, the opposite end of
which is pivotally coupled to shaft 70 so that the arm can turn freely on
the shaft. In other words, unlike the arms 62 and 64, arm 86 is not pinned
to shaft 70. The end portion of arm 86 adjacent to shaft 70 is in fact
bifurcated and has upper and lower portions 86a and 86b respectively, each
of which carries 40  at its outer end a collar that is turnably mounted on
shaft 70. The collar for the upper portion 86a of arm 86 is denoted 88
while the corresponding collar for the lower arm portion is denoted 90. At
their ends remote from the two collars 88 and 90, the two arm portions 86a
and 86b are joined by a housing 86c for a pivot pin that is best shown in
Fig. 7. In that view, the pin is denoted 92 and it will be seen that the
pin is positioned vertically in the housing of the cam unit and defines an
axis B-B parallel to the common rotational axis A-A of the two 45  cams 56
and 58. It will be seen from Fig. 7 that pin 92 has at its lower end a head
92a that is secured to the cam housing by locking screws 94 and 96. The pin
extends upwardly through respective openings in the arm portions 86a and
86b and respective bushings 98 and 100 are provided in those openings so
that arm 86 can pivot freely with respect to pin 92. Reference to Fig. 5
shows the location of pivot pin 92 with respect to shaft 70 and cam
follower 84. It will 50  be understood that movement of follower 84
generally radially of with respect to the axis A-A of the two cams 56 and
58 causes arm 86 to oscillate about pin 92so that the cam unit rotation is
translated to in and out move- ment of the deceleration pins as indicated
by arrow 82. Fig. 5 also illustrates the fact that the other arm 74 of the
cam arm assembly 60 has an angled shape selected to avoid pivot pin 92. The
two cams 56 and 58 are edge cams and are essentially flat disks having
peripheral edges profiled to 55  cause the respective followers 76 and 84
to perform the movements that are required to achieve the later de- scribed
cycle of movements of the deceleration pins 66 and 68. The distance through
which the pins move at the various stages of the cycle will be dependent on
the particular design of the projector and its operating conditions. In
practice, the cam profiles will be designed in accordance with these
criteria, pursuant to estab- 6    EP 0 555 224 B1 lished engineering
techniques. Accordingly, the profiles have not been shown in detail.
Synchronization of the cams with respect to one another and with respect to
the projector is achieved by driving the two cams togetherfrom a common
drive shaft coupled to the main rotor drive for the projector. The drive
shaft is shown at 102 in Fig. 8 and it will be seen that the shaft extends
vertically upwardly into the cam 5   unit housing and is provided, within
the housing, with respective support flanges 104 and 106 on which the cams
56 and 58 are disposed. The cams are held in place by a retaining disc 108
that is secured to the top of shaft 102 by a screw 110. The cams are
located angularly with respect to one another and with respect to the drive
shaft by a pin 112 that extends through both cams and through both cam
support flanges on the drive shaft. 10      As was described previously,
the deceleration pins 66 and 68 move in a cycle in which the pins initially
engage the film at a film engaging position, then move in the direction of
film travel to a film disengaging pos- ition while decelerating the film.
The pins are then withdrawn from the film path to a retracted position and
returned in a direction against the direction of film travel to the film
engaging position, ready for reinsertion into the film path. For example,
the film engaging and disengaging positions may correspond respectively to
15  the full line and ghost outline positions of the arm 48 shown in the
prior art illustration of Fig. 1. According to the invention, the film
deceleration pins may be advanced into engagement with the film after the
film loop has arrived (generally the condition shown in Fig. 1) or prior to
arrival of the loop. Prior to loop arrival, the film is stationary and the
deceleration pins can therefore be inserted at leisure and without contact
into the perfor- ations. 20      Figs. 3 and 4 illustrate typical velocity
profiles for the deceleration pins that may occur when the cam unit 



is configured to advance the pins respectively after loop arrival (Fig. 3)
or prior to loop arrival (Fig. 4). Each view comprises two profiles denoted
(a) and (b). These two profiles Illustrate movement of the deceleration
pins under the control, respectively, of cam 56 (deceleration) and cam 58
(pin advance and retract). The an- gular segments of the profiles are
denoted in similar fashion to Fig. 2, but using subscript D for the
segments 25  of the deceleration cam profile and subscript A for the
segments of the advance/retract cam profile. In each of Figs. 3 and 4, the
starting point is with the deceleration pins stationary after having
positioned the film on the register pins at the aperture and come to rest.
At this time, the pins should be slightly disengaged from the film
perforations, in the sense that the pins should be centered within the
perforations without any of the perforations' edges bearing significantly
against the pins. 30      Referring first to Fig. 3(a), the first segment
of the deceleration pin profile Is the dwell segment AD. During this
segment, no motion is imparted to the pins by the deceleration cam. At the
end of the segment, the ac- celeration pins begin to move against the
direction of film travel. Segment [err] represents acceleration of the pins
in this reverse direction, followed by deceleration in segment [err] and
forward acceleration in segment [err]. The pins then enter a constant
forward velocity segment FD followed by a deceleration segment [err], a
further 35  constant velocity forward segment [err] and segment [err] in
which the pins decelerate to rest. Fig. 3(b) illustrates the motion that is
simultaneously imposed on the pins by the advance/retract cam 58. The
initial segment of the profile AA is a "dwell in" segment in which the pins
are located in the perforations in the film. The pins are then withdrawn
during acceleration segment BA and deceleration segment CA. It will be
noted that this motion occurs during dwell segment [err] of the
deceleration cam (Fig. 3(a)). The pins then remain 40  in a dwell our
position during segment DA while the deceleration cam is returning the pins
during segment [err] and the first part of segment [err] The
advance/retract cam 58 then advances the pins into the film path during
segment EA (acceleration in) and FA (deceleration in) of profile (b). It
will be seen that the end of this segment [err] coincides generally with
the beginning of the constant velocity forward segment [err] of the decel-
eration cam movement. In other words, the pins are moved into engagement
with the film just as the deceler- 45  ation cam begins Its constant
velocityforward motion with the film. This corresponds generally to the
film loop position shown in Fig. 1 and the loop will subsequently be laid
onto the deceleration pins during deceleration cam profile segment [err],
ready to be decelerated during segment [err]. As mentioned previously, Fig.
4 shows a cam configuration in which the deceleration pins are inserted
into the film before loop arrival; that is, prior to the condition shown in
Fig. 1. At that time, the previous loop has 50   passed by the deceleration
cam unit and the film is stationary in the region of the cam unit. The
starting pointforthe profiles of Fig. 4 is the same as the starting point
in Fig. 3, namelythe deceleration pins are stationary in engagement with
the film after having positioned the film on the register pins and come to
rest slightly disengaged from the film perforations. The pins remain in
this position during dwell segment AD of the deceleration cam, but are
retracted from the film path by the pin advance and retract cam 58 during
55   profile segments BA(acceleration out) and [err](deceleration out). The
pins then remain in the out position during dwell segment DA while the
deceleration cam accelerates the pins in the reverse direction and then
decelerates the pins (during profile segments [err] and [err]. The
deceleration cam then provides a dwell segment [err] during which the pins
are stationary in the direction of film travel but the advance and retract
cam 58 is inserting the 7    EP 0 555 224 B1 pins into the film path
(during acceleration and deceleration segments [err] and [err]. As
indicated previously, the film is stationary at this time and the pins can
be inserted into the film path at leisure and withoutcontact during dwell
DD and prior to arrival of the next loop. As the leading end of that loop
approaches the deceleration pins, the film is lifted off the pins while the
portion of the film at the trailing end of the loop is laid back onto the 5
pins as the film passes by. All of this occurs prior to end of dwell
segment DD of the deceleration cam. The pins then remain in the film path
during dwell segment GA while the deceleration cam accelerates the pins in
the forward direction (segment [err] followed by segments [err] to [err]
during which the pins respectively move at constant velocity, are
decelerated, again move at constant velocity and are again decelerated. In
both cam configurations, retraction of the deceleration pins from the film
path promptly after the pins 10  have laid the film onto the register pins
at the aperture allows the pins to be returned against the direction of 



film travel and reinserted into the film in a relatively leisurely fashion
as compared with the prior art arrange- ment disclosed in the Shaw patent
in which the pins must be returned during the time it takes for a one-film
loop to pass by the deceleration cam unit. The acceleration forces and
resultant stresses on the internal com- ponents ofthe deceleration unitare
accordingly reduced and the unit can be designed to operate at much higher
15  frame rates and/or with narrower rotor gaps than was hitherto possible.
It will of course be appreciated that the preceding description relates to
a particular preferred embodiment of the invention only and that many
modifications are possible within the broad scope of the invention. For
example, while a specific mechanical cam driven arrangement has been shown
for effecting the required mo- tion of the deceleration pins, it is
conceivable that the required motion could be achieved "using other mech-
20  anical arrangements such as rotating crank linkages, or other types of
actuator such as electrical, pneumatic or hydraulic, and combinations of
any of these, possibly with microprocessor control to produce the desired
deceleration pin sequences. For example, a stepper motor drive controlled
by computer could be used. Where a cam driven mechanism is used, it should
be understood that the particular velocity profiles shown in Figs. 3 and 4
are illustrative only and are not restrictive. 25      Normally, the "pin
means will comprise at least one pin and preferably two pins engageable in
the respec- tive sets of perforations that are normally provided along
opposite margins of a motion picture film. However, otherfilm perforation
engageable elements could be used, e.g. a short-toothed rack-like element
in which the teeth engage the film perforations. It should also be noted
that, while reference has been made specifically to the application of the
present 30  invention to a rolling loop mechanism of the form disclosed in
the Shaw patent (No. 3,600,073), there Is no limitation in this respect and
that the invention may also be used with other forms of rolling loop
mechanism. An example of such a mechanism is disclosed in United States
Patent No. 4,039,256 (Teeple, Jr. et al.). 35 Claims 1. A film deceleration
unit (20,52) for an apparatus like a projector or a camera having a rolling
loop film transport mechanism including a stator (22,22') and a rotor
(24,24') adapted to co-operate to form con- tinuous rolling loops (L) in
said film (28) and to cause transportation thereof along a film path which
in- 40      cludes an aperture (42) at which successive portions of the
film are intermittently held stationary in reg- istration with the aperture
(42) said unit comprising: deceleration pin means (66) engageable in
marginal perforations in the film (28); means (56,74,76; 58,84,86) for
driving said pin means (66) in a cycle of movement in which the pin means
(66) is moved In the direction of film travel from a film engaging position
(78) to a film disengaging 45       position so as to decelerate the film
(28) and back to the film engaging position; said cycle of movement being
synchronised with said film transport mechanism so that the film is
decelerated by said pin means (66) each time a film frame is brought in
registration with the aperture (42); characterised In that said means
(56,74,76; 58,84,86) for driving said pin means (66) are arranged further
50      to move the pin means (66) in said cycle of movement transversely
to the direction of film travel into the film path from a starting position
to the film engaging position and out of the film path from the film dis-
engaging position to a retracted position and then in a direction opposite
to the direction of film travel back to the starting position so that said
pin means (66) remain out of the film path during the movement opposite to
the direction of film travel from said retracted position back to the
starting position. 55 2. Afilm deceleration unit as claimed in claim 1,
wherein said means (56,74,76,58,84,86) fordriving the pin means (66) is
synchronised with the film transport mechanism so that at each said cycle,
the pin means (66) is moved into said film path and into engagement with
the film (28) at said film engaging position 8    pins into the film path
(during acceleration and deceleration segments [err] and [err]. As
indicated previously, the film is stationary at this time and the pins can
be inserted into the film path at leisure and without contact during dwell
DD and prior to arrival of the next loop. As the leading end of that loop
approaches the deceleration pins, the film is lifted off the pins while the
portion of the film at the trailing end of the loop is laid back onto the 



5   pins as the film passes by. All of this occurs prior to end of dwell
segment [err] of the deceleration cam. The pins then remain in the film
path during dwell segment GA while the deceleration cam accelerates the
pins in the forward direction (segment ED) followed by segments [err] to
[err] during which the pins respectively move at constant velocity, are
decelerated, again move at constant velocity and are again decelerated. In
both cam configurations, retraction of the deceleration pins from the film
path promptly after the pins 10  have laid the f ilm onto the register pins
at the aperture allows the pins to be returned against the direction of
film travel and reinserted into the film in a relatively leisurely fashion
as compared with the prior art arrange- ment disclosed in the Shaw patent
in which the pins must be returned during the time it takes for a one-film
loop to pass by the deceleration cam unit. The acceleration forces and
resultant stresses on the internal com- ponents of the deceleration unit
are accordingly reduced and the unit can be designed to operate at much
higher 15  frame rates and/or with narrower rotor gaps than was hitherto
possible. It will of course be appreciated that the preceding description
relates to a particular preferred embodiment of the invention only and that
many modifications are possible within the broad scope of the invention.
For example, while a specific mechanical cam driven arrangement has been
shown for effecting the required mo- tion of the deceleration pins, it is
conceivable that the required motion could be achieved using other mech- 20
anical arrangements such as rotating crank linkages, or othertypes of
actuator such as electrical, pneumatic or hydraulic, and combinations of
any  of these, possibly with microprocessor control to produce the desired
deceleration pin sequences. For example, a stepper motor drive controlled
by computer could be used. Where a cam driven mechanism is used, it should
be understood that the particular velocity profiles shown in Figs. 3 and 4
are illustrative only and are not restrictive. 25      Normally, the "pin
means" will comprise at least one pin and preferably two pins engageable in
the respec- tive sets of perforations that are normally provided along
opposite margins of a motion picture film. However, otherfilm perforation
engageable elements could be used, e.g. a short-toothed rack-like element
in which the teeth engage the film perforations. It should also be noted
that, while reference has been made specifically to the application of the
present 30  invention to a rolling loop mechanism of the form disclosed in
the Shaw patent (No. 3,600,073), there is no limitation in this respect and
that the invention may also be used with other forms of rolling loop
mechanism. An example of such a mechanism is disclosed in United States
Patent No. 4,039,256 (Teeple, Jr. et al.). 35   Claims 1. A film
deceleration unit (20,52) for an apparatus like a projector or a camera
having a rolling loop film transport mechanism including a stator (22,22')
and a rotor (24,24') adapted to co-operate to form con- tinuous rolling
loops (L) in said film (28) and to cause transportation thereof along a
film path which in- 40       cludes an aperture (42) at which successive
portions of the film are intermittently held stationary in reg- istration
with the aperture (42) said unit comprising: deceleration pin means (66)
engageable in marginal perforations In the film (28); means (56,74,78;
58,84,86) for driving said pin means (66) in a cycle of movement in which
the pin means (66) is moved in the direction of film travel from a film
engaging position (78) to a film disengaging 45       position so as to
decelerate the film (28) and back to the film engaging position; said cycle
of movement being synchronised with said film transport mechanism so that
the film is decelerated by said pin means (66) each time a film frame is
brought in registration with the aperture (42); characterised in that said
means (56,74,76; 58,84,86) for driving said pin means (66) are arranged
further so      to move the pin means (66) in said cycle of movement
transversely to the direction of film travel into the film path from a
starting position to the film engaging position and out of the film path
from the film dis- engaging position to a retracted position and then In a
direction opposite to the direction of film travel back to the starting
position so that said pin means (66)remain out of the film path during the
movement opposite to the direction of film travel from said retracted
position back to the starting position. 55 2.  A film deceleration unit as
claimed in claim 1, wherein said means (56,74,76,58,84,86) for driving the
pin means (66) is synchronised with the film transport mechanism so that,
at each said cycle, the pin means (66) is moved Into said film path and
into engagement with the film (28) at said film engaging position 8  



EP 0 555 224 B1 while the film is stationary and before the arrival of the
next succeeding film loop at the location of the film decelerating means.
3. A film deceleration unit as claimed in claim 1, wherein said means for
driving the pin means (66) is syn- 5       chronised with the film
transport mechanism so that, at each said cycle, the pin means (66) is
moved into the film path and into engagement with the film after arrival of
a leading edge portion of a said with loop at said film engaging position.
4. A film deceleration unit as claimed in claim 1, further comprising a cam
unit (52) adapted to impart to 10      said pin means (66) a first
reciprocatory motion (82) in which the pin means (66) is moved between the
advanced position in the film path and the retracted position clear of the
film path, and a second recipro- catory motion (78) in which the pin means
(66) Is moved in the direction of film travel and counter to said direction
between said film engaging position and said film disengaging position,
said reciprocatory mo- tions (82,78) being synchronised with one another to
achieve said cycle of movement. 5.  Afilm deceleration unit as claimed in
claim 4, wherein said cam unit (52) comprises first (58) and second (56)
rotary cams which are driven in synchronism with said film transport
mechanism and which have re- spective profiled cam surfaces, respective cam
follower means (84,76) arranged to follow said cam sur- faces, and means
(70,72,74,86,88,90,92) coupling said cam follower means (84,76) and said
pin means 20      (66) sothatfirstcam (58) causes said first reciprocatory
motion (82) of the pin means (66) and said second cam (56) causes said
second reciprocatory motion (78) of the pin means (66). 6. A film
deceleration unit as claimed in claim 5, wherein said first and second
rotary cams (58,56) are ar- ranged in superposed positions and are
rotatable about a common vertical axis (A-A) parallel to the axis of
rotation of the rotor (24') of the film transport mechanism, and wherein
said profiled cam surfaces are 25      formed on peripheral edges of the
respective cams (58,56) with said cam followers (84,76) arranged to ride on
said edges and move radiallywith respect to the common axis (A-A) of
rotation of the cams (58,56), said coupling means being adapted to
translate said radial movements (80,86') of the cam followers (84,76) into
corresponding said first and second reciprocatory motions (82,78) of the
pin means (66). 30  7. A film deceleration unit as claimed in claim 6,
wherein said coupling means includes lever crank means having a first arm
(62) that extends generally radially with respect to the rotor (24') of the
film transport mechanism and a second arm (74) which extends
generallytangentially with respectto said cams (58,56), said lever crank
being turnable with respect to a pivot shaft (70) which is disposed between
said arms (62,74) parallel to said rotational axis (A-A) of the cams
(58,56), said first arm (62) carrying said pin means 35      (66) at an
outer end thereof and said second arm (74) carrying at an outer end thereof
said cam follower (76) for said second cam (56) so that radial movement
(80) of the cam follower (76) causes oscillation of the lever crank about
its pivot shaft (70) and results in said second reciprocatory motion (78)
of the pin means (66), and wherein said pivot shaft (70) is carried
adjacent an end of a pivot arm (86) that carries adjacent is opposite end
said cam follower (84) for the first cam (58), said pivot arm (86) being
pivotally 40      mounted Intermediat its said ends about a pivot axis (92)
parallel to said rotational axis (A-A) of the cams (58,56), whereby radial
movement (86') of cam follower (84) for said first cam (58) causes
corresponding movement of the pivot shaft (70) towards and away from the
rotor (24') and results in said first recipro- catory motion (82) of the
pin means (66). 45  8. A film decelerating unit as claimed in claim 7,
wherein said first arm (62) of the lever crank is duplicated by a second
similar arm (64) that is carried by said pivot shaft (70) and extends
parallel to said first arm (62) of the lever crank, and wherein said pin
means (66) comprises upper (66) and lower (68) pairs of film perforation
engaging pins projecting outwardly from ends of the respective arms (62,64)
for engagement in perforations along both margins of said film. 50 9. An
apparatus like a projectorora camera having a rolling loop film transport
mechanism including a stator (22,22) and a rotor (24,24') adapted to
co-operate to form continuous rolling loops (L) in said film (28) and to
cause transportation thereof along a film path which includes an aperture
(42) at which successive portions of the film are intermittently held
stationary In registration with the aperture (42), the apparatus 55
furthercomprising a film deceleration unit according to anyof claims 1 to 8
located in advance of the aper- 



ture (42) in the direction of film (28) travel. 9    EP 0 555 224 B1 Patspr
Ache 1.  Filmverzogerungseinheit (20,52) ffir sine Vorrichtung wie eilnen
Projektor oder eine Kamera, di einen Laufschleifenfilm-Transportmechanismus
aufweist, der mit einem Stator (22, 22) und einem Rotor (24, 5       24')
versehen ist, die zur Zusammenarbelt zur Ausbildung kontinuierlicher
Laufachleifen (L) in dem Film (28) ausgselgt sind, und dazu, deren
Transport entlang sines Filmweges zu veranlassen, der sine Bild- offnung
(42) aufweist, an welcher aufeinanderfolgende Abschnitte des Films
Intermittierend stationir in Ausrichtung mit der Bildoffnung (42) gehalten
werden, wobei die Einheit aufweist: - sine Verzogerungsstift-Einrichtung
(66), die in Randperforationen in den Film (28) einruckbar ist; 10        -
sine Einrichtung (56, 74, 76; 58, 84, 86) zum Antrieb der Stifteinfichtung
(66) In einem Bewegungs- zyidus, in welchem die Stifteinrichtung (66) In
der Richtung der Flimbewegung von einer Filmein- rOckposition (78) zu einer
Filmausruickposition bewegt wird, um so den Film (28) zu verzogern, und
zurOck zur Filmelnrulckposition; - wobei der Bewegungezyklus mit dem
Filmtransportmechanismus synchronisiert Ist, so dal der Film 15
durch die Stifteinrichtung (86) jedes Mal dann verz6gert wird, wenn sin
Film-EinzelbiId In Ausrich- tung mit der Bildoffnung (42) gebracht wird;
dadurch gekennzelchnet, daB die Einrichtung (58, 74, 78; 58, 84, 86) zum
Antrieb der Stifteinrichtung (68) so ausgebildet Ist, daB sie die
Stifteinrichtung (68) in dem Bewegungszyklus quer zur Richtung der
Filmbewegung in den Filmweg 20      aus einer Startpositon in die
Filmsinrickposition bewegt, und aus dem Filmweg von-der FilmausrOckpo-
sition in eine zurflckgezogens Position, und dann in eine Richtung
entgegengesetzt der Richtung der Filmbewegung zurfick zur Startposition, so
daB die Stifteinrichtung (66) auSerhalb des Filmweges bleibt, wahrend der
Bewegung entgegengesetzt zur RIchtung der Flimbewegung von der
zuruckgezogenen Po- sition zurfick zur Startposition. 25 2.
Filmverz8gerungseinheit nach Anspruch 1, bei welcher die Einrichtung (58,
74, 76; 58, 84, 86) zum Antrieb der Stifteinrichtung (66) mit dem Film-
transportmechanismus synchronislert ist, so daM in Jedem derartigen Zykius
die Stifteinrichtung (88) in den Filmweg und in Elngriff mit dem Film (28)
an der Fiimelnrflckposition bewegt wird, wahrend der Film 30      stationar
lst, und vor der Ankunft der nAcheten foigenden Filmschleife am Ort der
Fllmverzogerungsein- richtung. 3.  Filmverzogerungseinheit nach Anspruch 1,
be! weicher die Einrichtung zum Antrieb der Stiftelnrichtung (68) mit dem
Filmtransportmechanismus so 35      synchronisiertwird, dal in jedem
derartigen Zykius die Stifteinrichtung (66) in den Filmweg und in Eingriff
mit dem Film bewegt wird, nach Ankunft sines Vorderendabschnitts der
Filmschleife an der Filmeinrfick- position. 4.  Filmverzogerungselnheit
nach Anspruch 1, die zusatzlich sine Nockenelnhelt (52) aufwelst, die so
ausgebildet ist, daS sle der Stiftelnrichtung (68) sine erste Hin- und
Herbewegung (82) verleiht, bei welcher die Stifteinrichtung (66) zwlschen
der vorge- schobenen Position in dem Filmweg und der zurflckgezogenen
Position frel vom Filmweg bewegt wird, sowie esine zweibt Hin- und
Herbewegung (78), bel welcher die Stifteinfichtung (66) In der Richtung der
Filmbewegung und entgegengesetzt zu dieser Richtung zwischen der
Fiimeinrfckposition und der Film- 45      ausrflckposition bewegt wird,
wobei die Hin- und Herbewegungen (82, 78) mitbinander synchronisiert sind,
um den Bewegungszyklus zu ermfglichen. 5.  Filmverzogerungseinheit nach
Anspruch 4, be! welcher die Nockeneinheit (52) einen ersten (58) und elnen
zweiten (56) Drehnocken aufweist, die synchron mit dem
Fiimtransportmechanismus angetrieben werden, und die Jewells profillerts
Nocken- oberflichen aufweisen, jeweils sine Nbckenstoleleinrichtung
(84,76), die so angeordnet ist, dal sie der 



jeweiligen Nockenoberflache folgt, und sine Einrichtung (70, 72, 74, 86,
88, 90, 92), welche die Nocken- stogeleinrichtung (84, 76) und die
Stifteinrichtung (66) so kuppelt, dal der erste Nocken (58) die erste Hin-
und Herbewegung (82) der Stiftsinrichtung (68) hervorruft, und der zweibt
Nocken (56) die zweite Hin- und Herbewegung (78) der Stifteinrichtung (66)
hervorruft. 55 6.  Filmverzogerungseinheit nach Anspruch 5, bei welcher der
erste und zweite Drehnocken (58, 56) In Oberlagerten Positionen angeordnet
sind, und 10    EP o 555 224 BI          l        MS um eine gemeinsame
Vertikalachse (A-A) parallel zur Drehachse des Rotors (24) des
Filmtransportme chanismus drehbar sind, wobel die profilierten
Nockenoberflachen auf Umfangskanten des jeweiligen Nockens (58, 58)
vorgesehen sind, wobei die Nockenstoi~el (84, 76) so angeordnet sind, dail
sie auf der Jeweiligen Kante ablaufen und sich radial in bezug auf die
gemeinsame Achee (A-A) der Drehung der 5       Nocken (58,56) zu bewegen,
wobel die Kupplungseinrichtung dazu ausgebildet ist, die Radialbewegun- gen
(80, 868) der Nockenst5Bel (84, 76) in die entsprechende erste bzw. zweite
Hin- und Herbewegung (82, 78) der Stifteinrichtung (66) zu Obertragen. 7.
Fllmverzogerungseinheit nach Anspruch 6, bei welcher die
Kupplungseinrichtung eine Hebelarmeinrichtung aufweist, die elnen ersten
Arm (62) auf- weist, der sich im wesentlichen radial In bezug auf den Rotor
(24') des Filmtransportmechanismus er- strecit, sowie einen zweiten Arm
(74), der sich im wesentlichen tangential in bezug auf die Nocken (58, 56)
erstreckt, wobei der Hebelarm in bezug auf eine Schwenkwelle (70) drehbar
let, die zwischen den Ar- men (62, 74) parallel zur Drehachse (A-A) der
Nocken (58, 56) angeordnet ist, wobei der erste Arm (62) 15     die
Stifteinrichtung (68) an seinem AuBeren Ende tragt, und derzweite Arm (74)
an seinem luBeren Ende den Nockenst8Bel (76) far den zwelten Nocken (56)
tragt, so daB die Radialbewegung (80) des Nocken- st8Bels (76) elne
Oszillation des Hebelarms um seine Schwenkwelle (70) herurn hervorruft und
zur zwei- ten Hin- und Herbewegung (78) der Stifteinrichtung (66)ffhrt,
wobel die Schwenkwelle (70) neben einem Ende eines Schwenkarms (86)
gehaltert ist, der neben seinem entgegengesetzten Ende den Nockensto- 20
Bel (84)ffrden ersten Nocken (58) tragt, wobel derSchwenkarm (86)
schwenkbeweglich zwischen seinen Enden um eine Schwenkachse (92) parallel
zur Drehachse (A-A) der Nocken (58, 56) angebracht ist, wo- durch eine
Radialbewegung (86') des NockenstoBels (84) fOr den ersten Nocken (58) eine
entsprechende Bewegung der Schwenkwelle (70) zum Rotor (24') hin und von
diesem weg hervorruft, und zur ersten Hln- und Herbewegung (82) der
Stifteinrichtung (66) fOhrt. 25 8.  Filmverzogerungseinheit nach Anspruch
7, bel welcher der erste Arm (62) des Hebelanms emn Doppel In Form eines
zweiten entsprechenden Arms (64) aufweist, der durch die Schwenkwelle (70)
gehaltert wird, und sich parallel zum ersten Arm (62) des Hebelarms
erstreckt, wobel die Stifteinrichtung (66) obere (66) und untere (68) Paare
von 30      Filmperforations-Einrackstiften aufwelst, die von Enden der
jewelligen Arme (62, 64) nach auBen vor- springen, zum Eingriff In
Perforationen entlang belden RAndern des Films. 9. Vorrichtung wie ein
ProJektoroder elne Kamera, die mit einem
Laufschleifen-Filmtransportmechanismus versehen ist, der einen Stator
(22,22') und einen Rotor (24,24') aufweist, die zum Zusammenwirken aus- 95
gelegt sind, so daB ale kontinuierliche Laufschleifen (L) in dem Film (28)
ausbilden, und deren Beforde- rung entlang eines Filmweges veranlassen, der
eine Bildoffnung (42) aufweist, an welcher aufeinander- folgende Abschnitte
des Films Intermittierend stationir in Ausrlchtung mit der BildOffnung (42)
gehalten werden, wobei die Vorrichtung darrber hinaus eine
Filmverzogerungseinheit nach einem derAnsprOche 1 bis 8 aufweist, die vor
der Blld6ffnung (42) In der Rlchtung der Bewegung des Films (28) angeordnet
40      ist. Revendlcations 45  1.  Uniti de ralentissement de film (20,
52) pour un appareil tel qu'un projecteur ou une cam6ra ayant un m6canisme
de transport de film A boucies roulantes comprenant un stator (22,22') et
un rotor (24, 24') 



adapt6s qui s'adaptbnt pour former des boucies roulantes en continu (L)
dans ledit film (28) et pour en effectuer le transport sur un trajet qui
comprend une ouverture (42) au niveau de laquelle des parties successives
du film sont maintenues stationnaires de fagon intermittente en concordance
avec cette ou- 50      verture (42), ladite unit6 comprenant un ergot de
ralentissement (66) qui pout s'engager dans les perforations marginales du
film (28); des moyens (56, 74, 76; 58, 84, 86) pour entratner ledit ergot
(66) dans un cycle de mouvement dane lequel l ergot (66) se d6place dans le
sons de la course du film A partird'une position d'engagement du film (78)
jusqu'A une position de desengagement du film de fagon A ralentir le film
(28), et revient A S5      la position d'ongagement du film; leditcycle de
mouvement6tantsynchronise avecledit m6canisme de transportde film do telle
sorte quo le film est ralenti par ledit ergot (66) chaque fois qu'une image
du film est amen6e en concordance avec l'ouverture (42);    EP  555 22451
S1 11111              111I I H ! II caract6ris6 en ce quo lesdits moyens
(56, 74, 76; 58, 84, 86) pour entratner ledit ergot (66) sont en outre
concus pour d6placer cot ergot (66), pendant ledit cycie de mouvement,
transversalement par rapport a la direction de la course dufilm, pour le
faire pbnetrerdans le trajet du f ilm, A partird'une position de depart
jusqu'A la position d'engagement du film, et pour le faire sortir du trajet
du film A partir de la 5       position de desengagement du film jusqu'A
une position de retrait et ensuita, dans le sens oppose au de- placement du
film, pour revenir a la position de d6part, de teilo sorta qua ledit moyen
d'ergot (66) restb en dehors du trajet du film pendant le d6placement dans
le sens oppose au deplacement du film de- puis ladite position en retrait
jusqu'au retour A la position de depart. 10  2.  Unite de ralentissement de
film selon la revendication 1, dans loquel lesdits moyens (56, 74, 76, 58,
84, 86) pour entrather l'ergot (66) sont synchronises avec le mecanisme de
transport du film de telle sorte qu'a chacun desdits cycles, l'ergot (66)
se deplace pour penetrer dana ledit trajet du film et venir en en- gagement
avec le film (28) dans ladite position d'engagement du film, alors quo le
film eat stationnaire et avant l'arriv6e de la boucle suivante du film A
l'emplacement des moyens de ralentissement de film. 15 3.  Unitf de
ralentissement de film selon la revendication 1, dane lequel leadits moyens
(56, 74, 76, 58, 84, 86) pour commander l'ergot (66) sontsynchronis6s avec
le mecanisme de transport du film de tile sorte qu'a chacun desdits cycles,
l'ergot (66) se deplace pour penetrer dana le trajet du film et venir en
enga- gement avec le film apres l'arrivee de la partie de bord d'attaque de
ladite boucle de film dana ladite po- 20      sition d'engagement du film.
4.  Unite de ralentissement de film selon la revendication 1, comprenant en
outre une unit6 A came (52) aptb A fournir audit ergot (66) un premier
mouvement de va-et-vient (82) dans bequel cot ergot (66) se deplace entre
la position avancee dans le traJet du film et la position en retrait du
trajet du film, et un second mou- vement de va-et-vient (78) dana lequel
l'ergot (66) se deplace dans le sons du deplacement du film et dana le sens
contralre entre ladite position d'engagement du film et ladite position de
desengagement du film, lesdits mouvements de va-et-vient (82, 78) etant
synchronises l'un avec l'autre pour effectuer ledit cycle de mouvement. 5.
Uniti de ralentissement de film selon le revendication 4, dans lequel
ladite unite A cames (52) comprend 30      une premibre (52) et une seconds
(56) cames rotatives qui sont entratnees en synchronisme avec ledit
mecanisme de transport de film et qui ont des surfaces de comes profilees
respectives, des suiveurs de came respectifs (84, 76) arranges pour suivre
lesdites surfaces de came, et des moyens (70, 72, 74, 86, 88,90, 92) pour
coupler lesdits suivours de came (84, 76) et ledit ergot (66) de tile sorta
qua la premlere came (58) provoque ledit premier mouvement de va et vient
(82) du moyen d'ergot (66) et ladite seconde 35      came (56), provoque
ledit second mouvement de va et vient (78) de l'ergot (66). 6.  Unite de
ralentissement de film selon la revendication 5, dana esquel lesdites
premibre et seconde comes rotatives (58, 56) sont dispos6es dana des
positions superposees et peuvent tourner autour d'un axe ver- tical commun
(A-A) parallele A l'axe de rotation du rotor (24) du mecanisme de transport
du film, et dana /   40       lequel lesdites surfaces de came prof116asm
sont formees sur lea bords peripheriques des comes respec- 



tives (58, 50) lesdits sulveurs de came (84, 76) etant concus pour suivre
lesdits bords et se deplacer ra- dialement par rapport A l'axe de rotation
commun des comes (58, 56), lesdits moyens de couplage etant adaptes pour
transformer lesdits mouvements radlaux (80, 86) des suiveurs de came (84,
78) en lesdits premier et second mouvements de va-et-vient (82, 78) de
l'ergot (66). 45 7.  Unite de ralentissement de film selon la revendication
6, dans lequel ledit moyen de couplage comprend un levier ayant un premier
bras (62) qul s'etend dane son ensemble radialement par rapport au rotor
(24') du mecanisme de transport de film et un second bras (74) qui s'6tond
generalement tangentiellement par rapport auxdites comes (58, 56) ledit
bras de levier pouvant tourner par rapport A un arbre pivot (70) qui 60
est dispos6 entre lesdits bras (62, 74) parallelement audit axe de rotation
(A-A) des comes (58, 56), ledit premier bras (62) portant ledit ergot (66)
a une extremite exterioure et le second bras (74) portant ledit suiveur de
came pour la seconde came (56) A une extremite exterieure, de facon A ce
quo le mouvement radial (80) du suiveur de came (78) entratne l'oscillation
du levier autour de son arbre pivot (70), ce qui provoque edit second
mouvement de va-et-vient (78) de l'ergot (66), 55            et dans lequel
ledit arbre pivot (70) est porte de facon adjacente A une ext remit du bras
pivot (86) qui porte de fagon adjacente A son extremite opposee ledit
suhveur de came (84) pour la premiere came (58), ledit bras pivot (86)
etant monte de fagon A pivober entre ses dites extremites autour d'un axe
de pivot (92), parallele audit axe de rotation (A-A) des comes (58, 56), a!
bien quo le mouvement radial (86') 12    du suiveur de came (84) pour
ladite premiere came (58) provoque le mouvement correspondant de l'arbre
pivot (70) vers le rotor (24') et en s'6loignant de lul, ce qui entrathe
ledit premier mouvement de va-et- vient (62) de l'ergot (66). 5   8.  Unite
de ralentiasement de film selon la revendication 7, dans lequel ledit
premier bras (62) du levier est dupliqu6 parun second arbre semblable (64)
qui est porti par leditarbre pivot (70) ets'6tend parallelement audit
premier bras (62) du levier, et dans lequel ledit ergot (66) comprend des
paires sup6rieure (66) et inf6rieure (68) de tiges d'engagement de
perforathons du film, faisant saillie vers l'extbrieur a partir des
extr6mites des bras respectifs (62,64) pours'engagerdans les perforations
le long desdeuxmargesdudit 10      film. 9.  Appareil tel qu'un projecteur
ou une cam6ra 6quipe d'un mecanisme de transport de film A boucles rou-
lantes comprenant un stator (22,22') et un rotor (24,24') qui s'adaptent
pour former des boucles roulantes en continu (L)dans leditfilm (28) et
pouren effectuerle transportsurun trajetqui comprend une ouverture 15
(42) au niveau de laquelle des parties successives du film sont maintenues
stationnaires de fagon inter- mittente en concordance avec cette ouverture
(42), I'apparell comprenant en outre un dispositif de ra- lentissement
selon 'une quelconque des revendications I a 8 plao6 en avant de
l'ouverture (42) dans le sens de d6placement du film (28). 20 25 30 35 J
40 45 50 55 13    


