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G2E  108 122 207 DB (54). INLET GUIDE STRUCTURE FOR ROLLING LOOP FILM
TRANSPORT MECHANISM (71)   We, IMAx ENTERTAINMENT LIMITD, to the film as a
ioop starts to grow. The air of P.O. Box 224, Cambridge (Galt), Ontario,
cushions the impact as a rotor picks  up the 50 Canada NIR 5T8, a company
incorporated  loop and carries the growing loop towards a under the laws of
the Dominion of Canada, projection aperture. '5 do hereby declare the
invention, for which we    It has been' found, in accordance with the pray
that a patent may be granted to us, and  present invention, that a further
improve- the method by which it is to be performed, to  ment can be made to
enhance the life'of the 55 be particularly described in and by the  film
even further, particularly in a projector. following statement:-
The improvement involves providing a pre- 10   This invention relates to.
an improvement  set transverse bend in the film as the film is fed in inlet
guide structures for rolling loop film  towards the rotor. This 'transverse
bend transport mechanisms of a type used to  limits the possibility of the
formation of a 60 transport photographic film through a pro-  longitudinal
bend which would rigidify the jector, camera or other motion 'picture  film
against formation of the necessary trans- 15 apparatus, and to film
transport mechanisms  verse loop. incorporating such inlet guide.
structures,   According to a first aspect of the present particularly to
such mechanisms used to  invention, there is provided an inlet guide 65
transport large format film.  .        structure for guiding a photographic
film U.S. Patent 3,494,524 to Jones describes a  from film' drive means
towards a feed device, 20 motion picture apparatus of a type which has  the
structure comprising complementary become known as a "rolling loop" mecha-
outer and inner guides through which the film nism. Such a mechanism
provides a capa-  can be driven by said drive means towards the 70 bility
to project large format film (such as  feed device, said outer and inner
guides 70 mm film) with the images on the film lying  having respective
pairs of co-operating side 25 side-by-side rather than above one another as
faces for guiding side portions of the film, the was done previously. The
height of the image  side faces of the outer guide defining a then lies
across the film and the width lies  rounded nose portion between the ends
of the 75 along the film. The mechanism is capable of side faces, and the
side faces of the inner transporting the film so quickly that each  guide
defining a depression corresponding to 30 image can be proportioned like
the image on a  the nose portion so that the guides combine television
screen. Previous use of 70 mm film  to form a passage which, in use, guides
the required the image to lie with the base. of the  film by contact
between the side faces and the 80 image across the film and the height was
side portions of the film, said nose portion severely limited because of
transporting  combining with the depression to cause the 35 problems. Such
use resulted in the wide angle, passing film to define a transverse curve
or curved screens where the height of the  about the nose portion such
that, subsequent projected picture was unacceptably. small to leaving said
passage and on impact with  85 compared with the width of the picture.  the
feed device, any tendency for the creation An improvement to the Jones
structure is  of a rigidifying longitudinal bend in the film 40 described
in U.S. Patent,3,600,073 by the  will be limited because the film is
rigidified present inventor. This patent teaches some, transversely by the,
transverse curve about refinements, and notably structure which    said
nose portion.                  90 limits impact with the photographic film
to    According.to a further aspect of the present thereby lengthen the
life of the film and to  invention, there is  provided a film transport 45
make the mechanism more efficient.  '   mechanism for a motion picture
machine, the One of the features of the structure shown  film transport
mechanism comprising an inlet in patent 3,600,073 is illustrated in use in
a  guide structure as defined above and further 95 projector. A manifold
system diverts air on  comprising a stator, a rotor co-operatng with    2
l,575,645 said stator to define a path for said film, and    Fig. 11 is a
sectional view on lines 11-11  65 film drive means to feed the film through
the  of Fig. 10; and inlet guide structure towards said path     Fig. 12 is
a sectional view on lines 12-12 between the stator and the rotor, the
passage  of Fig.  10. 5 between the guides of the inlet guide structure
Reference is first made to Figs. 1 to 6 to restraining the film to leave
said passage at an  describe the principle of operation of a rolling  70
acute angle to said path between the stator  loop film transport mechanism
similar to 



and the rotor whereby, on impact of the film  those described by Jones in
U.S. Patent with the rotor, a loop will start to grow in the  3,494,524 and
by Shaw in U.S. Patent 10  film and any tendency for the creation of a
3,600,073. rigidifying longitudinal bend in the film will be    A film 30
is fed into the mechanism at a  75 limited because the film is rigidified
trans-   predetermined rate by a driven inlet sprocket. versely by the
transverse curve about said  31 and is drawn from the mechanism by a nose
portion.                             driven outlet sprocket 32 at the same
pre- 15   In a preferred film transport mechanism in  determined rate. An
annular rotor 34 is which a film is intermittently transported  driven at
constant speed inside a stator 35  80 through a predetermined frame length
in  which includes an inlet portion 36 and an relation to an aperture, the
rotor has gaps for  outlet portion 37. The portions 36 and 3s receiving
film loops, the inlet guide structure are fixed to the mechanism about an
aperture 20  being within the stator and said stator includ-  38 with
sufficient radial clearance from the ing an outlet therefrom through which
the  rotor 34 for the film 30 to move freely. The 85 film is withdrawn from
the passage between  film 30 is located by a fixed pin 40 which is the
guides of the inlet guide structure said  attached to the inlet portion 36
adjacent the aperture being intermediate the inlet guide  aperture 38. The
rotor has three equally 25  structure and the outlet from the stator, the
spaced peripheral gaps 42, 44, 46 in which film drive means including means
for feeding  film  loops are formed which are moved  90 the film into the
inlet guide structure at a  around the stator 35 by the rotor 34. In the
controlled speed relative'to the speed of the  position shown in Fig. 1, a
loop 48 in the film rotor and means for withdrawing the film  30 is located
in the gap 42 opposite the aper- 30 from said outlet at said controlled
speed, the  ture 38. The film is located on the pin 40 so mechanism further
comprising film locating  that the portion of the film between the pin 40
95 means for co-operating with the film drive  and the inlet sprocket. 31
is stationary. As the means for gradually increasing and then  rotor 34
turns, and as the sprockets 31 and 32 gradually decreasing the fim loop in
a gap   continue to transport the film 30, the mecha- 35 and for
intermittently holding the film in a  nism moves into the position shown in
Fig. 2 fixed position in registration with said aper-  in which a loop 48
-has decayed somewhat 100 ture.                                   and a new
loop 50 is being formed in the gap 46. The film is stationary between the
gaps It is to be appreciated that in the above  42 and 46. As the inlet
sprocket 31 continues statements, and in the following description  to feed
film into the mechanism, the loop 50 40 and claims, the phrases 'transverse
curve', grows to take up the excess film. Also, the 105 'transverse bend',
'transverse bending' relate  outlet sprocket 32 continues to draw film out
to a curve or bend in the film which is visable  of the mechanism so that
the loop 48 decays in a longitudinal section through the film,  as the
sprocket 32 transports the film. while the phrases 'longitudinal bend',
'longi-   The rotor 34 continues to move-and next 45  tudinal bending' and
'longitudinal curvature' reaches the position shown in Fig. 3 where the 110
relate to a bend or curve in the film which is  loop 50 is continuing to
grow and the loop 48 visable in a transverse section through the  is
decaying. As the loop 50 begins to pass over film.
the pin 40 (Fig. 4) the film is lifted off the pin The two aspects of the
invention will be  40 so that the film between the loop: 50. and 50 better
understood with reference to the  the outlet sprocket. 32 is free to move.
The 115 drawings in which:                        trailing side of the loop
50 then moves over Figs. 1 to 6- are diagrammatic views -of a  the pin 40
(as shown in. Figs. S and 6) where- rolling loop mechanism drawn in
sequence to  upon the film is again located on the pin 40 illustrate the
principle of operation of the  and the part of the film between the loop 50
55 mechanism; -                               andthe inlet sprocket 30 is
stopped. The gap 12Q Fig. 7 is a partially sectioned view of a  46 is then
opposite the projection aperture 38. portion of the mechanism described in
U.S.    Excess film in each full loop corresponds to Patent 3,600,073 and
corresponds to Fig. 18  a frame length so that in moving the film off of
this Patent, present Fig.7 being included  the pin 40 and then re-engaging
the pin 40, the 60  to illustrate prior art structure;         m  is
transported through one frame length. 125 Figs. 8 and 9 are diagrammatic
views of a  Consequently, the position shown in Fig. 6 film and the effects
of impacts on the fim;    is similar to that shown in Fig. 1 but with the
Fig. 10 is a view of inlet guide structure  film transported through one
frame length incorporating the present invention;       and the rotor moved
through one third of a    1,575,645                                      3
revolution to bring the gap 46 opposite the  in Fig. 7, the trailing side
70 would impact the aperture 38.                             film at.the
perforated side portions of the film If the mechanism is to be used in a
pro-   without any buffer prior to the impact The jector, shutters for
interrupting illumination  effect of such an impact is illustrated dia- 5
at the required frequency can be provided by  grammatically in Fig. 8. The
film 54 would be  70 simply adding covers over each gap to form  impacted
by the trailing side 70 (Fig. 7) in the primary shutters and by placing
similar  manner indicated by the arrows 74,76. Con- 



covers mid-way between each pair of gaps to  sequently, the film then would
tend to bend form secondary shutters, as shown in broken  with a curvature
extending longitudinally as 10  outline in Fig. 6. Each frame is projected
indicated in ghost outline. This longitudinal  .75 twice, the two
projections being separated by  bending effectively rigidifies the film
against the passing of a secondary shutter which cuts   transverse bending
(ie. at right angles to the off the  light passing through the aperture.
curvature shown in Fig. 8). Because the film The above description of Figs.
1 to 6 is  must bend transversely to form the loop 68, it 15 intended to
illustrate the principle of opera-  will be appreciated that in the
circumstances 80 tion of a transport mechanism involving the  described
with reference to Fig. 8, the forces use of a rolling loop.
creating transverse bending must overcome In using the rolling loop, it is
essential that  the rigidity in the film caused by the longi- the film be
handled in such a manner that it  tudinal bending. As a result, creasing
can 20 can withstand numerous showings in the  occur and eventually the
film will no longer 85 projector. Applicant's aforementioned U.S.  be
useful. Patent 3,600,073 describes some details of    Fig. 9 illustrates
the effect of using the air improvements which have been used to  manifold
72 described with reference to Fig. improve the efficiency of such a
transport  7. This manifold creates a buffer force 25  mechanism. This
patent includes description  indicated by the smaller arrows 78. The 90 of
a mechanism associated with the locating  buffer force tends to ensure that
the film does pin 40 to retard the film and prevent sudden  not take the
position shown in ghost outline high forces which would otherwise damage
shown in Fig. 8. However, if the air force is the film. Similarly, as the
loop is commenced  not matched exactly to the film requirements, 30  in one
of the gaps on the inlet side of the  the buffer force can be sufficiently
large that it 95 mechanism, an air blast is used to cushion  will cause
longitudinal bending of a type the impact between the rotor and the film
indicated in ghost outline in Fig. 9. Conse- leaving the inlet sprocket.
The present inven-  quently, the effect of the air would only tion is
directed to an improvement in this part improve the situation if the air
pressure coun- 35  of the rolling loop mechanism and for the  teracts the
tendency to bend into the ghost 100 purposes of improved description, Fig.
18  outline position of Fig. 8. Any larger force of U.S. Patent 3,600,073
is reproduced in this  will result in the Fig. 9 ghost outline position.
description as Fig. 7 with different reference  In practice, this is not
possible because numerals. The figure shows the mechanism  humidity can
change the strength of the film 40 in use as part of a projector.
and consequently the force needed from the 105 As seen in Fig. 7, an inlet
sprocket 52  air could vary daily. drives a film 54 between respective
outer and    A further approach to the problem has been inner guides 56, 58
of an inlet portion 60. A  to use the air manifold 72 and to place a free-
rotor 62 is provided to combine with the  moving roller under the film in
the outer guide 45  inlet portion 60: and has gaps such as gaps  56. The
roller is shaped so that it has outer 110 64, 66 for containing loops as
previously  portions for engaging the film at the per- described with
reference to Figs. I to 6. Gap  forated side portions of the film, and a
central 64 is receiving a growing loop 68 at the  portion of a slightly
smaller diameter for trailing side 70 of the gap 64 and includes an
engaging the centre portion of the film. The 50 air manifold 72 capable of
directing an air jet roller is undercut between the centre portion 115 onto
the film. The growing loop 68 is picked  and the side portions so that
there is minimum up and is moved around the inlet. portion 60  contact
between the film and the roller. This within the gap 64.
centre portion is of a slightly smaller diameter Although it is not evident
from Fig. 7, the  than the side portions so that it will not con- 55  film
is guided by the rotor 62 and stator only  tact the film unless the air
forces the film 120 at the perforated side portions of the film. towards
the position indicated in ghost out- The perforations are necessary for
combia-  line in Fig. 9. The movement is then limited tion with the tooth
sprocket 52 and other  by the toller and the longitudinal curvature is
parts of the mechanism. Between the per-  kept to a minimum so that the
forces created 60 forated portions, the central portion contains  in the
film are minimised when the film is 125' the emulsion or image and it is
desirable that  moved from  a position  of longitudinal this portion should
not be in contact with any  bending to a position of transverse bending.
metallic parts to avoid damage to this    Reference is now made to Fig. 10
which portion of the film.                      shows the relevent portion
of a film transport 65   In the absence of the air manifold 72 shown
device according to the invention. The view 130    4
1,575,645 can be, compared with the left portion of  transverse curve about
the nose portion, such  65 Fig. 7 adjacent the sprocket 52.
that, subsequent to leaving said passage and As seen in Fig  10, an inlet
sprocket 80      on impact with the feed device, any tendency drives a film
82 through an inlet guide struc  for the creation of a rigidifying
longitudinal 5  ture 83 consisting of an outer guide 84 and an  bend in the
film will be limited because the inner guide 86.  As before, the rotor
includes  film is rigidified transversely by the transverse  70 a trailing
side 88 associated with  an air  curve about said nose portion. 



manifold 90 for cushioning the blow when the    2  A  film  transport
mechanism  for a trailing side 88 contacts the film 82,    motion picture
machine, the film transport 10    As the film 82 leaves the inlet sprocket
80,  mechanism comprising an inlet guide struc instead of following a
substantially straight  ture as claimed in claim 1 and further com- 75 path
corresponding to that shown in Fig. 7,  prising a stator, a rotor
co-operating with said the film is caused to pass a nose portion 92 in
stator to define a path for said film, and film contact with the side
portions of the film and  drive means to feed the film through the inlet 15
having a radius R. This portion is formed on  guide structure towards said
path between the the outer guide 84 and the corresponding  stator and the
rotor, the passage between the 80 depression 94 is formed in the inner
guide 86    guides of the inlet guide structure restraining to maintain a
constant spacing or passage  the film to leave said passage at an acute
angle between the inner and outer guides to  to said path between the
stator and the rotor 20  accommodate the film 82.
whereby, on impact of the film  with the Figs. 11 and 12 are cross-sections
illus-  rotor, aloop will start to grow in the film and  85 trating the
shapes of the guides 84,86 where  any tendency for the creation of a
rigidifying they contact the film.' As seen in Fig. 12,  longitudinal bend
in the film will be limited guide 84 defines pairs of side faces 96, 98
because the film is rigidified transversely by 25  which are spaced from
complementary side  the transverse curve about said nose portion., faces
100, 102 by an amount sufficient to    3. Afilmtransp.ort
mechanismasclaimed  90 provide a passage for the film.           in claim 2
in which the film is intermittently As seen in Fig. 11, the side faces 96,
98  transported through a predetermined frame accommodate annular grooves
to receive  length in relation to an aperture, and in which 30  sprocket
teeth.                            the rotor has gaps for receiving film
loops, the The nose portion 92 of outer guide 84  inlet guiide structure
being within the stator 95 forms a transverse bend in the film thereby  and
said stator including an outlet therefrom rigidifying the film and limiting
the possibility through which the film is withdrawn from the of a
longitudinal bend. Consequently, on   passage between the guides of the
inlet guide 35  impact by the rotor, any tendency for a longi-  structure,
said aperture being intermediate tudinal bend to be formed is limited due
to the  the inlet guide structure and the outlet from 100 increased
rigidity of the film caused by the  the stator, the film drive means
including transverse bend at the nose 92. It has been  means for feeding
the film into the inlet guide found that the pressure of air used can be
structure at a controlled speed relative to the 40  substantially reduced
relative to previous  speed of the rotor and means for withdrawing
structures without adversely affecting the  the film from said outlet at
said controlled 105 performance of the transport mechanism  speed, the
mechanism further comprising film and that. the film suffers less from the
impact  locating means for co-operating with the film than was the case in
prior art structures.  drive means for gradually increasing and then 45
gradually decreasing the film loop in the gap WHAT WE CLAIM IS:-    and for
intermittently holding the film in a 110 1. An inlet guide structure for
guiding a  fixed position in registration with said aper- photographic film
from  film  drive means  ture. towards a feed device, the structure com-
4. An inlet guide structure for guiding a 50  prising complementary outer
and inner guides  photographic film  from  film  drive means through which
the film can be driven by said  towards a feed device, the structure being
115 drive means towards the feed device, said  substantially as herein
described with refer- outer and inner guides having respective pairs  ence
to and as shown in Figs. 10 to 12 of the of' co-operating side faces for
guiding side  accompanying drawings. 55  portions of the film, the side
faces of the outer    5. A  film transport mechanism substan- guide
defining a rounded nose portion  tially  as herein described with reference
to 120 between the ends of the side faces, and the side  and as shown in
Figs. 10 to 12 of the accom- faces of the inner guide defining a depression
panying drawings.. corresponding to the nose portion so that the 60  guides
combine to form a passage which, in       MEWBURN ELLIS & CO., use, guides
the film by contact between the         Chartered Patent Agents, side faces
and thid e de portions of the film,      70 & 72 Chancery Lane, said nose
portion combining with the de-                      London, WC2A 1AD.
pression to cause the passing film to define a    Agents for the
Applicants. Printed for Her Majesty's Stationery Office by Burgess & Son
(Abingdon), Ltd.-1980. Published at The Patent Office, 25 Southampton
Buildings, London, WC2A 1AY from which copies may be obtained.    4
1,575,645 can be compared with the left portion of  transverse curve about
the nose portion such  65 Fig. 7 adjacent the sprocket 52.          that,
subsequent to leaving said passage and As seen in Fig. 10, in inlet
sprocket  80  on impact with the feed device, any tendency drives a film 82
through an inlet guide struc-  for the creation of a rigidifying
longitudinal 5  ture 83 consisting of an duter guide 84 and an  bend in the
film will be limited because the 



inner guide 86. As before, the rotor includes  film is rigidified
transversely by the transverse 70 a trailing side 88 associated with an air
curve about said nose portion. manifold 90 for cushioning the blow when the
2. A  film  transport mechanism  for a trailing side 88 contacts the film
82.   motion picture machine, the film transport 10   As the film 82 leaves
the inlet sprocket 80,  mechanism comprising an inlet guide struc- instead
of following a substantially straight  ture as claimed in claim 1 and
further com- 75 path corresponding to that shown in Fig. 7,  prising a
stator, a rotor co-operating with said the film is caused to pass a nose
portion 92 in  stator to define a path for said film, and film contact with
the side portions of the film and  drive means to feed the film through the
inlet 15 having a radius R. This portion is formed on  guide structure
towards said path between the the outer guide 84 and the corresponding
stator and the rotor, the passage between the  80 depression 94 is formed
in the inner guide 86  guides of the inlet guide structure restraining to
maintain a constant spacing or passage  the film to leave said passage at
an acute angle between the inner and outer guides to  to said path between
the stator and the rotor 20 accommodate the film 82.
whereby, on impact of the film with the Figs. 11 and 12 are cross-sections
illus-  rotor, a loop will start to grow in the film and  85 trating the
shapes of the guides 84, 86 where  any tendency for the creation of a
rigidifying they contact the film. As seen in Fig. 12, longitudinal bend in
the film will be limited guide 84 defines pairs of side faces 96, 98
because the film is rigidified transversely by 25   which are spaced from
complementary side  the transverse curve about said nose portion. faces
100, 102 by an amount sufficient to    3. A film transport mechanism as
claimed  90 provide a passage for the film.           in claim 2 in which
the film is intermittently As seen in Fig. 11, the side faces 96, 98
transported through a predetermined frame accommodate annular grooves to
receive  length in relation to an aperture, and in which 30  sprocket
teeth.                           the rotor has gaps for receiving film
loops, the The nose portion 92 of outer guide 84    inlet guide structure
being within the stator 95 forms a transverse bend in the film thereby  and
said stator including an outlet therefrom rigidifying the film and limiting
the possibility  through which the film is withdrawn from the of a
longitudinal bend. Consequently, on  passage between the guides of the
inlet guide 35   impact by the rotor, any tendency for a longi-  structure,
said aperture being intermediate tudinal bend to be formed is limited due
to the  the inlet guide structure and the outlet from 100 increased
rigidity of the film caused by the  the stator, the film drive means
including transverse bend at the nose 92. It has been  means for feeding
the film into the inlet guide found that the pressure of air used can be
structure at a controlled speed relative to the 40   substantially reduced
relative to previous  speed of the rotor and means for withdrawing
structures without adversely affecting the  the film from said outlet at
said controlled 105 performance of the transport mechanism  speed, the
mechanism further comprising film and that the film suffers less from the
impact  locating means for co-operating with the film than was the case in
prior art structures.  drive means for gradually increasing and then 45
gradually decreasing the film loop in the gap WHAT WE CLAIM  IS:-
and for intermittently holding the film in a 110 1. An inlet guide
structure for guiding a  fixed position in registration with said aper-
photographic film from  film drive means   ture. towards a feed device, the
structure com-    4. An inlet guide structure for guiding a 50 prising
complementary outer and inner guides  photographic film from  film  drive
means through which the film can be driven by said  towards a feed device,
the structure being 115 drive means towards the feed device, said
substantially as herein described with refer- outer and inner guides having
respective pairs  ence to and as shown in Figs. 10 to. 12 of the of
co-operating side faces for guiding side  accompanying drawings. 55
portions of the film, the side faces of the outer    5. A film transport
mechanism substan- guide defining a rounded nose portion  tially as herein
described with reference to 120 between the ends of the side faces, and the
side  and as shown in Figs. 10 to 12 of the accom- faces of the inner guide
defining a depression  panying drawings. corresponding to the nose portion
so that the 60 guides combine to form a passage which, in       MEWBURN
ELLIS & CO., use, guides the film by contact between the       Chartered
Patent Agents, side faces and the side portions of the film,       70 & 72
Chancery Lane, said nose portion combining with the de-           London,
WC2A 1AD. pression to cause the passing film to define a    Agents for the
Applicants. Printed for Her Majesty's Stationery Office by Burgess & Son
(Abingdon), Ltd.-1980. Published at The Patent Office, 25 Southampton
Buildings, London, WC2A 1AY from which copies may be obtained.    


