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PROJECTOR             (71)   We, EASTMAN KODAK COMPANY, method comprises
the steps of rotating the          a  Company organized under the Laws of
roll in a film unwinding sense and separat-          the  State of New
Jersey, United States of  ing the leading end  of the film from the
America, of 343 State  Street, Rochester,  rotating roll by means of a
stripper finger        5 New York 14650, United States of America  engaging
the outer convolution of the roll, 50          do hereby declare  the
invention, for which  wherein the roll is driven in the film un-
we pray that  a patent may be  granted to us,  winding sense, in response
to  operation of a          and  the method by which it is  to be per-
control member, by roll drive means en-          formed, to be particularly
described  in and  gaging the outer convolution of the roll, and       10
by the  following statement: -        wherein the reel is driven in the
film wind- 55 The present invention relates to method  ing sense, and in
response to the said opera-          and apparatus for withdrawing from a
reel  tion of the control member, before the roll          the leading end
of a roll wound on the reel,  is driven in  the unwinding sense thereby
and is  particularly but not exclusively useful  ensuring that the roll is
wound tightly be-      15 in cinematographic projectors           fore
being driven in the unwinding sense.   60            A cinematographic
projector intended for   In this way the roll will be wound tightly
use with a cartridge containing a roll of  before it is rotated in the film
unwinding          film may include a mechanism for engag-  sense. This
rapid driving of the reel ensures          ing the leading end of the film,
and feeding  against buckling or jamming of the film if       20 it  to a
threading mechanism of the pro-  the roll has  previously expanded within
the 65          jector. In other types of apparatus, such as  cartridge.
For a short interval before the          tape recorders and paper winding
equip-  leading end is separated from the roll the          ment, it is
known to perform a similar oper-  roll is preferably under opposing
rotational          ation by rotating the supply reel in an un-  influences
of the rotating reel and  the roll       25 winding direction as a stripper
finger is en-  drive means.                          70          gaged with
the roll of strip material to en-    Apparatus for use in performing the
counter and direct the leading end of the  method may comprise spindle
means for          rotating  strip material along  a predeter-  supporting
the reel on which the roll is          mined path. If the supply roll is
wound  wound, drive means for rotating the reel on       30 very tightly
and is rotated relatively slowly,  the spindle in  a roll winding sense,
roll 75          such an arrangement is capable of reliable  drive means
movable to  engage the outer          performance, but, if not, the
unwinding rota-  convolution of the roll and to rotate the roll
tion of the reel may tend to expand  the  in an unwinding sense, in
response to oper-          outer convolutions of  the strip material roll
ation of a control member, a stripper finger       35 rather than to rotate
the entire roll.  This  movable to engage the outer convolution of 80
possibility is particularly likely to occur in  the roll and adapted to
separate the leading          cinematographic film winding devices due  end
from the roll as the roll rotates, and          to the inherent resiliency
and slipperiness of  control means responsive to the said opera-
the film, which often results in spontaneous  tion of the control member
and arranged to       40 unwinding of a film roll, commonly referred  cause
the reel drive means to rotate  the reel 85          to as
"clockspringing".                    before the roll is rotated by the roll
drive            In accordance with the present invention  means.
there is provided a method of withdrawing    The reel drive means may
include a rotat-          from a reel the leading end of a roll of film
able head for engaging the reel, a driven       45 previously wound  on the
reel, and which  shaft and  a clutch for selectively coupling 90      
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1 241 999           2       the rotatable head to the driven shaft, and
showing the construction of the film roll      the control means may be
arranged to oper-  driving belt device incorporated in the film      ate
the clutch to uncouple the rotatable head  stripping mechanism illustrated
in  Figs. 11      from the driven   shaft  in  synchronism with  and 12;
5 movement of the roll drive means to the    Fig. 14 is a perspective view
of the con- 70      roll engaging position.                     trol
assembly; partly   broken away, taken        The  embodiment of the
invention as em-  from the same general viewpoint as Fig. 1      bodied in
a cinematographic projector will  and illustrating the components
comprising      now be described by way of example with  the rack advancing
mechanism;   10 reference to the accompanying drawings.    Fig. 15 is an
exploded perspective view of 75        In the drawings Figure. 1 is a
perspective   the rack  advancing lever arrangement shown      view of the
complete projector apparatus,  in Fig. 14;      taken from the right front
corner thereof,    Fig. 16 is a schematic diagram showing      with a
partly filled magazine or cartridge  the sequence and duration of the
various   15 rack  in operating  position.               machine functions
controlled by the cam  80        Fig. 2 is a partial perspective view of
the  mechanism of the control assembly during      apparatus shown in Fig.
1 taken from the  one complete operating cycle; and      left rear corner
thereof, with the cartridge    Fig. 17 is a shematic diagram illustrat-
rack removed to illustrate -the rack support-  ing the electrical circuit
comprising the auto-  20 ing means  and the supply  reel spindle;  matic
control system of the machine.      85        Fig. 3 is a side elevational
view of one      of the strip material or film cartridges with
General Description      its upper casing member partially open to
Referring first to Figs. 1 and 2 of the      show the film reel housed
therein;         drawings, the over-all projector apparatus   25   Fig. 4
is a  top plan view of the film cart-  includes  a generally rectangular
housing 11 90      ridge shown in Fig, 3 with the upper casing  supporting
a projection lens assembly 12 at      member removed ;   the forward end
thereof and provided on its        Fig. 5 is a  bottom plan view of the
film  top wall 13 with a plurality of control mem-      cartridge shown in
Figs. 3 and 4;         bers  14  through 18, the specific functions   30
Fig. 6 is a longitudinal cross section view   of which will be described
later. Forwardly 95      of the apparatus taken along the line 6-6 of  of
the control members, a pair of opposed      Fig  1;
cartridge  rack support rails 19 and 21 ex-        Fig. 7 is a perspective
view of the multiple  tend  upwardly from the top housing wall      reel
advancing, threading    and winding con-  below and at opposite sides of a
horizontal   35 trol assembly of the machine, taken from   spindle member
22 supported on a vertical 100      the left rear corner thereof and partly
broken  support plate 23 at one end thereof. A cart-      away  to
illustrate the means employed for  ride rack or magazine 24 comprises a
bot-      transmitting rotational movement to the  tomless box-like
structure adapted to  be      camshaft and spindle components  thereof;
supported slidably between the guide rails   40   Fig. 8 is a partial
vertical cross sectional  by means of tongue members 25 and 26 at 105
yiew of the spindle member taken along the  opposite sides of the rack,
which are re-      line 8-8 of Fig.  7 through two cartridges that  ceived
within corresponding guide slots  27      are located on the spindle, one
of the supply  and 28 in guide rails 19 and 21, respectively,.      reels
being shown in driving engagement  when the rack is  loaded onto the
machine   45 with the rotatable head portion of the  as shown in Fig. 1.
Along the side walls of 110      spindle;                          the
rack, a plurality of uniformly spaced        Fig. 9  is a partial vertical
cross sectional  pairs of ribs 29 extend inwardly to define      view along
the line 9-9 of Fig. 7, showing  compartments adapted to receive individual
the construction of the spindle clutch mech-  film cartridges 31. Each
cartridge is placed   50 anism;                                      in one
of the compartments and is support- 115        Fig. 10 is a partial
perspective view from   ed by  its hinge 32 and its latch member 33,
the same viewpoint as Fig. 7, showing the  so that a plurality of adjacent
cartridges      spindle clutch control mechanism;           located in the
rack are uniformly spaced in        Fig. 11 is a partial side elevational
view  parallel aligned relation to one another.   55 corresponding to a
portion of Fig. 6, show-   As shown in Figs. 3, 4 and 5, each of the 120
ing the operation of the film stripping  and  film  cartridges comprises a
lower casing      guiding mechanism during the stripping op-  member 34
provided with an upper casing      eration, with sections of the assembly
shown  member 35 attached to the lower casing by      broken away to
illustrate internal elements  hinge 32. By opening the upper casing mem-
60 of the mechanism;                           ber, which is releasably
held in closed posi- 125       Fig. 12 corresponds to Fig. 11 and shows
tion by latch member 33 which is in lock-       the location of the various
illustrated com-  ing cooperation with abutment 33a on the       ponents in
their respective retracted posi-  upper casing member, the cartridge may be
tions;                                      loaded by simply inserting
therein a con-   65   Fig. 13 is an exploded perspective view   ventional
film reel 36, on which an elon- 130   
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3               gated strip of. film 37 is  wound in  a roll    As may be
seen from Fig. 2.the top wall              38 with  the inner end of the
strip  preferably  13 of housing 11 is provided with an open
being attached to the core  of the reel, for  ing 60 between the rack
support rails and              example by means of a clip member 39. in
below a rotatable head  portion 51 of the    5 a slot 41 in the hub  or
core portion of  the  spindle. As will be explained in greater de- 70
reel. When the  reel has thus  been inserted  tail,  the particular
cartridge which is loca- into the cartridge, oriented such that the  ted in
projecting position is positioned di-              reel will rotate in a
clockwise direction as  rectly over opening 50 with the spindle head
viewed in Fig. 3 when the film is unwound  portion received within the
center hole of           10 therefrom, the upper casing member is  the reel
in that particular cartridge. This is 75              closed to. retain the
reel in the cartridge and  accomplished by providing the rack with a
to.  protect it against accidental damage. As  plurality of uniformly
spaced  legs 52 (Fig.              illustrated, by Fig. 4, the reel fits
fairly  1), associated respectively with the corres-              loosely
in the cartridge with the film there-  ponding cartridge. compartments and
ad-           15 on being prevented from  clockspringing be-  apted to be
engaged by the rack advancing 80              yond the edges of the reel
flanges 42 by a  mechanism  partially shown at 53 (Fig. 2).
pair of inwardly extending rails 43 in the    Fig. 6 shows in somewhat
simplified form              lower  casing member and by a similar  the
arrangement of the major internal com-                structure  (see Fig.
8), in  the upper casing  ponents of the over-all  apparatus, including
member. The cartridge and its guide rails  a projector unit 54 associated
with a take- 85              are more fully described in Patent Applica-
up reel 55, and a control assembly 56 which              tion No. 26874/68
(Serial No. 1 234 812).  supports and actuates various elements of
As shown at 44 in Fig 3, the two members  the automatic film handling
system.              comprising the cartridge are provided with    The
projector unit 54 is of the self thread-          25 semi-circular openings
which define circular  ing type in which the leading end of the 90 holes at
opposite sides of  the  closed cart-  film 37 need only be fed into the
unit be-              ridge in  generally coaxial relation to a  tween
guide members 57, whereupon it is              grooved  cylindrical hole
45  extending  emgaged by a threading mechanism repre-              through
the hub portion of  the reel located  sented schematically by elements 58
and is 30 in the cartridge. The bottom  wall of the  thereby threaded
automatically through the 95              lower casing member is also
provided with  projector gate 59, aligned with projection              an
elongate slot 46 shown in Fig 5, which  lamp 61, and guided into engagement
with              is adapted to accommodate portions of the  hook members
62  on the  frictionally driven              film stripper mechanism, as
described be-  rotating  take-up reel 55. When the thread-           35
low, such slot being wider than the film  ing operation has been completed
the film  100              along the portion of its length shown at 47
advancing mechanism represented by claw              to allow passage of
the film therethrough.   63 is engaged with the film to advance it
To insure that the loaded cartridges are  intermittently through the gate
during the              located  in the proper rotative sense relative
projection cycle.           40 to the machine, the cartridge rack must be
Additionally, the projector unit is pro- 105              installed in a
predetermined manner dic-  vided with means for displaying the film in
tated by the dissimilarity of  its tongue mem-  either a forward or reverse
direction, as              bers 25 and 26 and the mating slots in  selected
manually by knob 14, and at dif-              which they are received; and
each cartridge  ferent speeds, as determined by the setting           45
includes a tongue 48 adapted to be received  of knob 15.
110              within one of the corresponding notches 49    Since the
projection unit may be substan-              located along only one side of
the cartridge  tially similar to known manually loaded              rack,
so that the cartridges can be installed  self-threading projectors capable
of perform-              in the rack only when they are oriented as  ing
these various functions, its internal          50 shown  in Fig  1. In
order  to prevent the  structure is not illustrated or described in 115
cartridges from falling out of the rack accid-  detail. However, an
appropriate example of              entally when the rack is removed from
the  a commercially available unit of this type              apparatus,
resilent latch means can be em-  is  the well-known 8mm motion picture pro-
ployed to retain the cartridges in their re-  jector sold by the Eastman
Kodak Com-          55 spective compartments, for example, by in-  pany,
Rochester, New York, United States 120              cluding in each of the
notches 49 a resilient  of America, under the trade mark INSTA-
detent member (not shown) adapted to en-  MAGIC and  identified by Serial
No. M90.              gage a depression 50 along the edge of    In Fig. 6,
the illustrated film magazine or              tongue 48 of the
corresponding cartridge,   cartridge is shown in the projection position
60   With  the cartridge rack supported by the  in which the reel therein
is directly over 125              guide rails, the centre openings  in the
cart-  opening  60 and in vertical alignment with              ridges and
the  centre holes in  the reels  are  film guide members 57 on the
projector unit.              aligned to receive the spindle 22 as the rack
A control assembly 56 is mounted above              is moved along the
guide rails toward sup-  the projector unit  and includes a film strip- 



65 port plate 23                               ping  mechanism comprising a
movable film  130        4                                         1 241
999                                          4        roll driving device
64 and a movable strip-  shaft 72, with the gear ratio of the two       per
device 65. These two devices are sup-  gears being such that each
revolution of       ported by the control assembly adjacent end  pinion 88
rotates the camshaft through a       wall 66 thereof, with the film roll
being ac-  quarter revolution. Accordingly, as seen in    5  cessible to
the roll driving device 64 through  Fig. 7. energization of the solenoid
causes 70      slot 46 in the cartridge by means of open- the camshift  to
rotate by ninety degree in-      ings 50 in wall 13. Similarly, access is
pro-  crements and to come to rest after com-      vided between the roll
and finger member  pleting any such incremental movement      67 of device
65 by way of opening 68 in sup-  during which  the solenoid is deenergized.
If   10 port rail 19 and the contiguous opening 69  the solenoid is
energized and then immedi- 75      in the adjacent wall of the cartridge
rack  ately deenergized, i.e., "pulsed", it is ap-      (Fig. 1).
parent that a single ninety degree rotational
movement of the camshaft is thereby effec-           Control Assembly Drive
Means       ted.   15  Fig. 7 shows the control assembly 56 re-    A
rotary switch mechanism  is located 80      moved from  the machine
housing. This as-  along the camshaft and includes a station-      sembly
comprises a box-like support frame  ary contact plate 91 in cooperation
with an      71 to which are mounted reel spindle sup-  adjacent rotor
member 92 affixed to the      port plate 23, the film roll driving and
strip-  shaft. The  switch mechanism comprises an  20 ping devices 64 and
65, and the rack ad-  element of the electrical operational se- 85
vancing mechanism 53,  whereby the assem-  quence controlling system which
will be des-      bly including all  of these components can  cribed later
in detail. Also, the camshaft is      be assembled and thereafter installed
and  provided with a number of cam members      removed  from  housing 13
as an integral  which operate  various mechanical compo-  25 unit. In
addition to providing support means  nents of  the apparatus. One of  these
cam 90     for such components,  the  assembly also in- members is shown at
93 in cooperation with     cludes power operated drive means  for  a cam
follower slide 94. This cam follower     effecting appropriate movements
thereof in  slide is linked to the projector unit to open     timed
sequence.                             and close the projector gate 59 and
to move  30   The power operated drive means included  claw 63 into and out
of the film path as a 95     in the control assembly comprises a cam-
function of the angular position of the cam-     shaft 72 in parallel
relation to a drive-shaft  shaft. For purposes of clarity,  the other cam
73, both of such shafts  being rotatably sup-  members located along the
camshaft have     ported at their opposite ends by the end wall  been
omitted in Fig. 7, but are illustrated  35 members 74 and 66 of the support
frame  in those figures pertaining to the specific  100     member. Beyond
end wall member 74, the  mechanisms with which each of such cams     end of
the camshaft provides a gudgeon 75  is associated.     which supports
rotatably thereon a unitary     pulley and gear member comprising an outer
Spindle Driving Means  40 sheave 76, an intermediate sheave 77 and a
Referring now to Figs. 7 through 10, the 105     pinion gear 78. The outer
sheave 76 of the  horizontal reel spindle member 22 comprises     pulley
and gear member is connected by a   a  tube 95 which extends through and is
rig-     drive belt 79 to pulley 81 on an electric  idly attached to
support plate 23 as shown     motor 82, which runs continuously during  in
Fig. 9. The internal bore 96 of tube 95 45 the operation of  the apparatus
and which  rotatably supports spindle shaft 97 located 110     may also
serve to provide power to the  therein. At the unsupported end of the tube,
projector unit 54 by means not shown. Pin-  shaft 97 is attached to the
rotatable spindle     ion gear 78 is in meshing engagement with  head
member 51, shown in detail in Fig. 8.     a larger idler gear wheel 83
which is freely  The head member is of substantially the 50 rotatable on
stub shaft 84, and to which is  same external diameter as the tube and in-
115    attached another small pinion, not shown,  cludes a pivotally
supported latch member    meshing with gear wheel 85 attached to the  98
located in slot 99 and urged outwardly    end of driveshaft 73. Therefore,
the continu-  by  a spring 101. Accordingly, when a cart-    ous rotation
of the pulley and gear member,  ridge is in the projection position,  the
55 in a clockwise direction, as seen in Fig. 7,  spindle head member is
received within the 120    causes the driveshaft to  rotate continuously
centre hole 45 of the correspondng reel, and    in the same direction but
at a slower speed.  is coupled  in driving relation to the reel by      A
single revolution clutch mechanism, of  the engagement of the latch member
with    conventional design, is mounted on the drive  one of several axial
spline slots 102 extend- 60 shaft 73 as shown at 86 and is actuated by  ing
along the central reel hole, as best shown 125    a solenoid  87 to couple
pinion 88 to the  in Fig. 3. As is also depicted by' Fig.  8, the 



driveshaft during. successive complete revo-  reel in a cartridge
positioned beyond the    lutions  thereof so long as the solenoid re-
projection position toward support plate 23    mains energized. Pinion 88,
in turn, is  is supported  loosely  by the stationary 65 meshed with gear
wheel 89 attached to cam-  spindle tube 95 extending through  the centre
130           1 241 999                                        5     hole
therein.                     termined amount of torque can be trans-
As mentioned briefly in the foregoing  mitted from  the . pulley  member to
the    summary of the  invention, the film  supply  spindle shaft, as
determined    by the resilient    reel engaged by the spindle  head member
frictional engagement  between  the  clip  5 is rotated in  a rewinding
direction, either  member. and the adjacent surfaces of groove 70    by
positive or frictional spindle driving  108. When the casing is moved
further to-    means or may be allowed to rotate freely  ward  the spindle
shaft to the positive or    independently of such drive means, in ac-
rewind clutch position, the lug moves to the    cordance with the
particular   operation be-  position shown at 116b where it is engaged. 10
ing performed by the apparatus during its  by pin 111,  thereby coupling
the pulley 75    operating cycle. These three modes. of reel  member and
the spindle shaft in positive    rotation are established selectively and
in  driving relation.    predetermined sequence by means of the    To
adjust the casing member automati-    structure shown in  Figs. 9 and 10,
compris-  cally to its  appropriate position during dif- 15 ing a spindle
clutch mechanism and a clutch  ferent phases of  the operating cycle of the
80    actuating mechanism  operated by camshaft  apparatus, a  shifting arm
117 is attached    72. As is best shown in Fig. 9, the clutch  pivotally by
a stud  118 to a bracket 119    mechanism includes  a pulley member 103
extending from  end wall member 74 of the    rotatably supported adjacent
support plate  support frame. Adjacent the closed end of 20 23 on the.end
portion  104 of the stationary  casing 112, the shifting arm defines an
abut- 85    spindle tube 95, and retained thereon by a  ment plate 121
adapted to engage the casing    collar 105. A belt 106 received in pulley
to move it axially inwardly as the arm is    groove 107, is connected to
the intermedi-  rotated in a clockwise direction about its    ate sheave 77
of the pulley and gear mem-  pivot point as viewed in Fig. 10. Interiorly
25 ber shown in Fig. 7, whereby member 103  of the support frame member,
the shifting 90    rotates continuously in a  clockwise  direc-  arm
extends above camshaft 72 and sup-    tion as viewed in Fig 10. An annular
groove  ports a resilient cam  follower blade 122    108 about the hub of
the pulley member  attached to the arm by rivets 123. A coil
accommodates a resilient wire clip member  spring 124 is attached at its
lower end to a '30 109, one end of which extends away  from   stationary
pin  and at its upper end to the 95    the pulley member and is bent
inwardly to-  blade 122. This spring biases the arm in a    ward the axis
of the spindle as shown at  clockwise direction about stud 118 to main-
110, beyond the end of pin 111 projecting  tain the blade in contact with
clutch control    axially from the pulley hub. A tubular cas  cam  126 on
camshaft 72 by moving casing 35 ing 112 extends into the bore of tube 95
112 against the influence  of spring 115, but 100    and is rotatively
coupled to  the end of  is of insufficient strength to produce any
spindle shaft 97 by a pin 113  extending  significant flexing of the blade.
Cam  126    through an elongate slot 114 in  the casing  includes
peripheral surface areas of three    and through the end of the spindle
shaft  different radii, each of such areas  being ad- 40 received therein.
The casing is urged toward  apted when engaged by the cam follower 105
the position shown in Fig. 9 by an internal  blade, to locate the abutment
plate at an    compression spring 115 located between the  angular position
corresponding to one of    end of  the spindle shaft and the closed end
the three modes of operation of the clutch    of  the casing, but can be
moved axially  mechanism, as shown in Fig 9 at 121, 121a 45 against the
influence of the spring without  and 121b. While the illustrated profile of
110    effecting the rotative driving relation be-  cam  126 is  not
necessarily appropriate to    tween the casing and the spindle shaft. When
actuating the clutch mechanism in proper    the casing is in the neutral
clutch position  timed  sequence, as is also the case with    shown in
Figs. 9 and 10, lug 116 projecting  regard to the various illustrations of
other radially therefrom  is beyond the circular  cams employed in the
apparatus, it will be 115    paths of movement of both end portion 110
understood that an appropriately profiled    of the clip member and pin
111, so that the  cam can thus be used  to  adjust the clutch    spindle
shaft and the film reel engaged by  mechanism automatically to perform its
re-    its head member are freely  rotatable inde-  quired  functions
during different phases of 55 pendently of the continuous rotation of the
the  normal apparatus cycle as a function of 120    pulley member.  If the
casing is moved in-  the angular position of the camshaft.    wardly to the
slip clutch  position in which   During the  usual film projecting phase of
the lug is located as shown  at  116a, the lug  the operating cycle of the
apparatus, the 



will be engaged by the end 110 of the con-  portion of cam 126 of greatest
radius is in 60 tinuously revolving clip member to rotate  contact with
blade 122 thereby raising the 125    the spindle shaft and the engaged reel
in the  blade  to its highest position to release the    same direction,
i.e.; in the direction in which  spindle from engagement  with pulley mem-
film is wound onto the reel. It should be  ber 103 so that the film  reel
can rotate    noted though,  that when the lug is so en-  freely as film is
unwound therefrom. How- 65 gaged with the clip member, only a  prede-
ever, if it is desired to project the film back- 130        6
1 241 999      wards, this is accomplished during the same  through holes
144 in the side plates at oppo-.     phase of the operating cycle but
requires the  site sides of pulley 131 but is engaged tight-     clutch, to
frictionally drive the supply reel  ly by the center hole 145 in that
pulley to     in a rewinding direction after the film has  prevent rotation
of the pulley relative to the   5 been wound onto the take-up reel. There-
driveshaft. Accordingly, the pulley assem- 70     fore, to override the
neutral clutch adjust-  bly is retained in angularly movable relation
meat established by cam  126 during this  on the end  of the driveshaft by
pulley 131     operating phase, a lever 127 engages the end  in cooperation
with stud 146 pressed into     of shifting arm 117 adjacent the blade and
hole 147 in the end of the shaft. With the  10 extends through an opening
128 in the sup-  device so assembled, a resilient drive belt 75     port
frame, which provides a fulcrum for  148 of generally circular cross
section, such     the lever. Beyond the support frame  the  as that used in
a O-ring seal, is stretched     opposite end of the lever is connected to
around the pulleys and projects beyond the     a linkage shown at 129 in
Fig. 6, which  upper edges  of the side plates. Inasmuch as 15 raises that
end of the lever and adjusts the  the driveshaft rotates continuously
during 80     film advancing claw mechanism of the pro-  the operation of
the apparatus, in a counter-     jector unit when control knob 14 is manu-
clockwise direction as shown in Figs. 6 and     ally set to the reverse
projection position.  11 to 13, it is apparent that the belt is
Accordingly, the end of lever 127 adjacent  driven continuously in a
corresponding di-  20 arm 117 forces the arm downwardly by flex-  rection
regardless of the angular position of 85     ing the resilient cam follower
blade so that   the drive belt assembly.     the arm assumes a position in
which the    Behind end wall 66 of the support frame,     clutch mechanism
is shifted to frictionally  an- angular cam  follower member 149. is
engage the pulley member with the spindle  pivotally supported on
driveshaft 73. The  25 shaft When knob 14 is subsequently re-  upper leg of
the cam follower is attached to 90     turned to its forward projection
setting, the  side plate 134 by a pin 151 received in a     lever is
restored to its former position out  hole 152 therein, (also shown in Fig.
7), with     of overriding engagement with the shifting  the lower leg of
the follower member being     arm and the cam follower blade reassumes
provided with  a cam  follower stud 153. A  30 its previous unflexed
condition.          spring 154 is attached to the lower leg of 95
the follower member and urges it in a             Film Stripping Mechanism
counterclockwise direction  to bias stud 153       The film stripping
mechanism, which was  toward engagement with stripper control     described
briefly in connection with Fig 6  cam - 155 on camshaft 72. Therefore, when
35 and which is  also shown in Fig. 7, is illus-  the cam is in the
position shown in Fig. 12, 100     trated in detail in Figs. 11, 12, and
13. As  the drive belt assembly is retracted by the     was mentioned
earlier, this mechanism com-  engagement of stud 153 with the outer peri-
prises a film roll driving device 64 and a  pheral surface 156 of the cam.
When the     stripper finger device 65, each of which is  cam has moved to
the position shown in  40 movable between a  retracted position, as  Fig.
11, however, the notched portion 157 105     shown  in Figs. 6, 7, and 12,
and an oper-  of the cam is aligned with cam follower stud     ative
position in engagement with  the film   153, allowing the follower member
to be     roll 38 on the reel  located  in the cartridge  rotated by spring
154 to move the drive belt     31 aligned with  the mechanism, as shown
assembly to its illustrated position in which  45 in Fig. 11. The finger
member 67 passes  belt  148 thereof engages the outer convolu- 110
between  and is guided by the  pair of in-  tion of the film roll 38. It
should be noted     wardly extending rails 43  in the lower cas-  in Fig.
11 that stud 153 is in spaced rela-     ing member of such a cartridge.
tion to the innermost peripheral surface of       The film  roll driving
device includes a  the notched portion of the cam, whereby the  50 drive
belt assembly, illustrated in exploded  drive belt assembly could move
still further 115     relation in Fig. 13, comprising a driving  to engage
a smaller film roll wound on the     pulley 131, a guide pulley 132 and a
guide  reel.     pulley 133.  The pulleys are mounted be-    The stripper
finger device comprises a     tween side plates 134 and  135, which are
support plate 159 pivotally mounted on end  55 held in position by pins 136
and 137 ex-  wall member 66 by a pin 161 secured to the 120 



tending respectively through corresponding  support plate and extending
through a bush-     holes 138 and 139 in the side plates and  ing 162 in
the wall member as shown in     through the slightly larger centre holes
141  Fig. 7. The end of pin 161 extending out-     and 142 of pulleys 132
and 133, whereby  wardly from  the support frame also serves  60 those two
pulleys can rotate on the pins.   as a pivotal support for a snubber member
125     The end of driveshaft 73 extends through  163 and for a film guide
roller 164 which     end wall 66 of the support frame adjacent  spaces the
snubber member from the sup-     the stripping mechanism and is reduced in
port plate. The stripper finger member 67 is     diameter as shown at 143.
This smaller end  attached to support  plate 159 by a stud 165  65 portion
of the drive shaft extends freely  and is biased to rotate in a
counterclock- 130                           1 241 999     wise direction
thereon by  a  hairpin spring  and guided downwardly away from the roll
166, the opposite legs of which engage pins  by the inner edge surface 175
of the finger.    167 and 168 on the support plate and the    In order to
establish a continuous path    finger member, respectively.
along which the leading end of the film is    5  Adjacent the inner side of
end wall mem-  guided from the roll  and fed into the pro- 70    ber 66, a
lever 169 is attached  to pin 161  jection unit between guide members 57,
a    and is provided with an elongate slot 171 in  film guiding lip 176
extends upwardly along    which is received a pin 172 on cam follower  the
edge of support plate 159 and is notched    arm 149. By this arrangement,
the position  at its upper end, as shown at 177, to receive  of the
stripper device is coordinated with  the edge of the guide finger (see also
Fig. 7). 75     that of the film roll device so  that both de-  Thus, a
smooth uninterrupted guide surface     vices are moved simultaneously to
their re-  is presented to the adjacent side of the film     spective
positions shown either in Fig. 11  regardless of the angular position of
the     or in Fig. 12 in response to movement of  stripper finger relative
to the support plate.  15 cam 155.
Opposite the guide surface so established, 80       As a loaded reel is
moved by the cart-  the moving drive belt provides guiding sup-    ridge
rack into the projection position, the  port for the leading end of the
film as it first    elements of the stripping mechanism  are  leaves the
roll. Below belt driving pulley    initially positioned as shown in Fig.
12, out  131, the snubber member supports a rotat- 20 of the path of the
cartridge rack, with up-  able roller 178 in tangential relation to an 85
ward rotational movement of finger member  inwardly bent guide lip 179
extending be-     67 being limited by its engagement with a  tween that
roller and the similar roller 164     rib 173 extending downwardly from
hous-  at the pivot point of the snubber member.     ing wall member 13.
Contrary to Fig. 12, With the snubber member 163 resiliently 25 however,
the film is of course wound en-  held in fixed position relative to the
sup- 90    tirely upon the reel in its cartridge at this  port plate by
spring member 181a, urging    stage of the operating cycle. When the reel
arm 182 into resilient contact with ear 183,    has been positioned
properly, cam 155 ini-  it is therefore apparent  that the drive belt
iates the film stripping operation by allow-  cooperates with the two
rollers and the guide 30 ing the drive belt, and stripper finger de-  lip
to define generally continuous guide sur- 95 vices to assume the positions
shown in Fig.  faces opposite those established by the     11. Shortly
before this occurs, however, the  stripper finger and the support plate.
Con-     clutch control mechanism shifts the clutch  sequently, as the film
is unwound  from the     device to its friction drive condition to ro-
reel by the drive belt, its leading end pro- 35 tate the reel rapidly in a
counterclockwise  gresses along the path so established and is 100
direction  so  that excess  slack in the film  fed between guide  members
57 for engage-     roll is absorbed due to the rapid acceler-  ment by the
threading mechanism  within     ation of the reel and the inertia of the
loose  the projector unit.     film convolutions. By the  time the driving
When the film has been threaded through 40 belt engages the film roll, the
clutch is in  the projector unit, as detected by the arrival 105     the
process of being shifted from its fric-  of its leading end at the film
gate, the cam-     tional mode of operation to its neutral con-  shaft
rotates to cause the stripping devices     dition, but, during a short
interval, the film  to return to their respective retracted posi-     roll
is under the opposite  rotational influ- tions. Such movement positons the
snubber  45 ences of both  the spindle  and the driving  guide member as
shown in Fig. 12, so that   110     belt, thus causing additional
tightening of  the upper roller 178 thereof defines the path     the roll
if excess slack is still present. When  of the film as it moves between the
reel and     the roll has become tightly wound, the  the projector unit.
Since this roller can move     torque exerted thereon by the drive belt
laterally if the film tension is sufficient to  50 overcomes the opposite
torque of the fric-  overcome the resiliency of the relatively 115
tionally driven spindle head member, allow-  weak spring member 181a, this
arrangement     ing the reel to be driven by the belt prior  serves to
stabilize the tension in the film, as 



to the completion of the clutch disengage-  is well known in the projector
art.     ment process.                                 A flexible member
181 serves as a mov-  55   As the simultaneous movement of  the  able
contact element of a normally open 120     support plate allows the
stripper finger to  switch comprising that element and contact     assume
its illustrated position below the  member 184, whereby the switch is
closed     film roll, finger member 67 is no longer re-  if the tension in
the film  becomes great     strained by rib 173 or by contact with the
enough to move the flexible member 181  60 adjacent surfaces of the
cartridge rack (Fig.  into contact with the adjacent contact mem- 125
3), and is therefore moved upwardly be-  ber 184. As will be explained in
connection     tween ribs 43 by spring 166 to position its  with the
over-all electrical system  of the     pointed end 174 against the film
roll. There-  machine, this switch can therefore be em-     fore, the
leading end of the film  on the  ployed to signal the end of the projection
65 rotating film roll is engaged by the finger phase of the operating
cycle, at which time 130        8
1 241 999                                    8      the film is drawn
tight between the pro-  arm is maintained in reslient contact with
jector unit and the supply reel.             the periphery of the rack
advancing  and       Figs. 14 and  15 illustrate the construc-  positioning
cam 222 on the camshaft by    tion of  the rack advancing and positioning
means of spring 223. As viewed in Fig. 14,    5 mechanism, which   was
mentioned previ-  it is therefore apparent that rotation of the 70    ously
in connection with Figs. 1 and 2.  cam  from its illustrated position (in a
clock-    This mechanism includes a lever assembly  wise direction) will
cause the rack advanc-    supported by the front wall member 185 of  ing
lever to move to the left as the cam    the support frame, as shown in Fig.
14, with  follower shoe  remains  in contact with the  10 the various
components of the lever assem-  spiral surface 224 of the cam, and that the
75     bly being shown in exploded relation to one  lever will return
rapidly  to its illustrated     another in Fig. 15. The innermost rack
posi-  position   under  the  influence of spring 223     tioning lever 186
is located against front  as the cam continues its rotation with the
wall member 185 and is pivotally attached  shoe in  engagement with  the
relatively.  15 thereto by a stud 187. At its opposite free  steeply sloped
cam  surface 225. Through  80  end, the lever defines a vertical  edge
surface  out such movement of the rack advancing     188 between a sloped
upper edge  surface  lever however, it continues to be biased up-     189
and a notched edge area  191. A spring  wardly at its free end by spring
214, which     192 is looped  about stud 187 and  engages  slides along pin
216 as the spring moves  20 an ear 193 on  the lever and a pin 194 on
with the lever.                             85     wall member 185 to  bias
the free end of      with the levers positoned as  shown in     the lever
upwardly to a position in which  Fig. 14, vertical edge surfaces 188 and
211     the notched edge portion of the lever en-  of the respective levers
186 and 206 are     gages lever guide   strap 195 extending from   opposed
to the similar  vertical  edge sur- 25 the support frame. A second rack
position-  face 226 of lever  196.  As shown in Figs. 2 90     ing  lever
196 is pivotally attached to the  and 6, these opposed edge surfaces extend
above-described lever by stud 197 and, simi-  upwardly through and beyond
top wall mem-     larly, is provided with a spring 198, the op-  ber 13 of
housing 11 in the path of legs 52     posite legs of which engage pin 199
and the  on a cartridge  rack supported by support  30 end of stud  187 to
bias the free end of the  rails 19  and  21. The distance between the 95
lever to the position in which edge  surface  opposed edge surfaces
corresponds to the     201  thereof abuts against strap 195.      width of
each of  the rack legs, whereby the       A  slide plate 202 is supported
against  reception of one of the legs between such     lever 196 for
lateral sliding movement by a  surfaces causes it to be latched to immobi-
35 forwardly extending angular lug 203 received  lize  the rack so that a
cartridge  housed in 100     in notch portion 204 of the slide plate and
the corresponding compartment is located at     by an ear 205 extending
rearwardly from   the projection position. Referring again to     rack
advancing lever 206 and received in a  Figs. 1 and 14, as lever 206 moves
to the     similar notch 207 located toward the oppo-  left in  response to
rotation of the cam its  40 site end of the plate. To retain the strap in
free end is cammed downwardly by the en- 105     such supported position,
its upper edge sur-  gagment if its sloped upper surface 209 with     face
208 is located adjacent guide strap 195,  the rack leg to the left of the
one which     which prevents vertical movement thereof   continues to be
engaged and held in fixed       The end of the rack advancing lever 206
position by levers  186 and 196. As such  45 adjacent to guide strap 195 is
similar in pro-  movement of lever 196 continues, however, 110     file to
the corresponding end of  lever 186,  ear 205 thereon engages edge 227 of
notch     including a sloped upper edge surface 209  207 in the slide
plate and moves the plate     and an adjacet vertical edge surface 211. At
along with the rack advancing lever. When     its opposite end, lever 206
is supported in  the lever 206 approaches the end of its left- 



50 pivotable fashion by a projection 212 ex-  ward movement, the sloped
edge surface 115    tending through an opening 213 Like the  228 at the
side of notch  204 engages angular    free ends of the rack positioning
levers, the  lug 203 and cams the free end of lever 196    free end of the
rack advancing lever is  downwardly, against the influence of spring
biased upwardly against strap 195 by spring  198, and out of engagement
with the rack 55 214, the opposite.legs of which engage ear  leg, so that
the rack is  free to slide toward 120     215 on the lever and pin 216 on
wall mem-  the right side of the machine.  By the time     ber 185.
Projection 212 comprises one end  lever 206 is in its extreme left
position, such     of a cam follower arm 217, which extends  release of the
cartridge by lever 196 has     through an elongate horizontal  slot  not
been  accomplished and edge surface 211   of 60 shown, rearwardly adjacent
the correspond-  the  rack advancing lever has moved past 125    ing end of
lever 206. The cam follower arm  the next leg, allowing the lever to return
to    is pivotally-supported by stud 218 on saddle  its raised position
with surface 211 now be-    member 219 riding on camshaft   72 at a  ing
located in engaging relation  to the left    fixed position there along.
The cam follower side of that leg. Therefore, as further rota- 65 shoe 221
at the other end of the follower  tion of cam 222 brings the sloped surface
225 130                              9                  1  241 999
thereof  into alignment  with  follower shoe  below  the manual override
pushbutton 241   221, to. cause lever 206 to move  back to-  extending
through top wall member 13. (Figs.   ward  its  former  position   the
rack is also  1  and 6). During those phases of the operat-   moved
thereby, through a distance corres-  ing cycle  when   manual  movement of
the 5 ponding to the spacing of  the adjacent cart-  rack must be avoided,
the cam follower ear 70    ridge compartments.                         is
in engagement  with peripheral surface      During such movement of  the
rack, the  242 of cam .239, whereby the arm  remains    leg engaged by
lever 206 encounters the  in  its illustrated position with its forward
sloped upper surface 189 of lever 186, which  end extending above blocking
projection 243 10 is thereby cammed downwardly out of the  to  prevent
depression of the arm by means 75    path of  the  leg. Also, before
lever 206  of pushbutton 241. When the apparatus is    reaches its initial
position, ear 205  thereon  at -a phase of its operating cycle appropriate
enagages side surface 229 of notch 207 to  for manual movement of the rack,
as deter-    move plate 202 along with the rack advanc-  mined by the
angular position of the cam- 15 ing lever, whereby angular lug 203 reenters
shaft, cam 239 is positioned such that the 80    notch 204. This allows
lever 196 to return  arm has been moved out of alignment with    to its
raised position in which its vertical  projection 243 by the engagement of
cam    edge surface 226 is aligned with the leg be-  lobe 244 with ear 238.
Therefore, the push-    ing advanced into latching position. There-  button
can then  be depressed, to move the 20 fore, at the final stage of its
return- move-  free end of the arm downwardly, whereby 85    ment, the rack
advancing  lever moves the  the ends of the adjacent  levers are retracted
engaged rack leg simultaneously into con-  out of the path of the cartridge
rack legs.    tact with surface 226 and past surface 189    After being
advanced, either manually or    of lever 186, which returns to its raised
posi-  automatically, the rack should be at a 25 tion, thereby trapping the
leg between the  latched position before the subsequent cycle 90
opposing vertical lever surfaces 188 and 226.  is commenced to prevent
possible machine  Each revolution of the camshaft causes this  damage,
particularly to elements of the    operating cycle to be repeated to bring
the  stripper mechanism. Therefore, an insulated    cartridge in the next
cartridge compartment  movable contact arm 245 extends immedi- 30 into
projecting position. When the last cart-  ately below rack advancing lever
206 and 95    ridge compartment has been so positioned,  lug 246 on lever
196 and is moved out of    further movement of the  rack  causes the
contact  with a stationary contact arm 247    rack advancing mechanism  to
be disabled as  if 'either of these levers is depressed from    the rack
engages and depresses buttom 231  the position which it would normally
assume 35 to open a normally closed switch compris-  at  this stage of the
apparatus cycle, as shown  100     ing contact blades 232 and 233
associated  in Fig. 14. Accordingly, by incorporating the     with the
electrical control system  of the  normally closed switch comprising arms
245     apparatus.                                   and 247 in the
electrical systemof the appa-     To enable the rack to be removed and
ratus as described below, the  initiation of 40 replaced, or, to allow  it
to be moved manu-  a subsequent cycle is prevented if a cart- 105     ally
to locate any desired cartridge in the  ridge is present but improperly
located as     projection position, means must be provided  reflected by
the depression of either of two     for moving  the levers manually out of
the  levers 196 and 206.     path  of the rack legs. However, it is also
Fig. 16 shows diagrammatically the se- 45 important to  insure that such
manual  quential relation in which various functions 110     movement  of
the rack can be accomplished  of the apparatus are effected respectively by



only when the film and the film stripping de-  the unitary rotation of cams
93, 126, 155,     vices are out of  the path of movement of  and 222,
mounted on camshaft 72. As     the rack, i.e., only at the end of each
oper-  shown below, the word "Start" in the dia-  50 ating cycle  after the
film rewinding opera-  gram, at the end of a completed operating 115
tion has been completed and before the film  cycle  of the apparatus, the
cartridge rack     stripping phase of  the subsequent cycle has  has been
advanced to locate a loaded cart-     been commenced. These objectives ar
each-  ridge in the projection position, the film     ieved by a manual
override device compris-  gate is closed and the claw entered into film  55
ing an arm 234 extending through a vertical  engaging position; the slip
clutch is en- 120     slot 235 in front wall member 185 of the  gaged; and
the stripper mechanism is re-     support frame adjacent the top surfaces
of  tracted. Also, during this portion of the     the rack advancing and
positioning levers.  cycle only, the override interlock cam is so     The
arm is pivotally and slidably  supported  positioned  as to allow manual
movement  60 on camshaft 72  which extends  through an  of the rack. As
previously  explained, ener- 125     elongate slot 236 therein  and is
urged in a  gization  of solenoid 87 causes the camshaft     forward
direction by spring 237 to maintain  to rotate through successive ninety
degree     cam follower ear 238 in contact with over-  quadrants in a
clockwise direction as viewed     ride interlock cam 239 on the camshaft.
The  in Fig. 6. Accordingly, the complete oper-  65 forward end of the arm
is located directly  ating cycle of the apparatus  comprises four 130
10                                         1 241 999      succesive  phases
corresponding to such  ation switch  254 is simply  a toggle switch
successive rotational movements of the cam-  18 in Fig 1,  which  is closed
during, auto-     shaft. In   the  diagram  of Fig. 16, the   se-  matic
operation of the projector. If the oper-     quence of operations performed
by each  of  ator  desired  to move the rack manually  at  5 the mechanism
control  cams is shown in a  the  end of the cycle then in progress, this
70     clockwise direction along the corresponding  switch is moved to its
open  "manual" posi-     identified  circle, with  a quadrant of the circle
tion to  stop  the machine when that  cycle     associated with each
particular function  be-  is completed, at  which time the pushbutton
ing  representative   of the  angular movement  241  can be depressed to
allow  manual move-  10 of the respective cam during the perform-  ment  of
the rack.                   75     ance of that function. Therefore,
bearing in   Assuming  that the rotor is in the "Start"     mind that the
camshaft rotates only inter-  position, aligned with contact element 248,
mittently during  the apparatus cycle and  and that the various  switches
mentioned     that various threading, projecting and re-  above are all
closed, the circuit is completed 15 winding operations may continue  during
the  to energize the solenoid.  Accordingly, as the 80     intervals
between successive  movements of  camshaft advances through.a quarter revo
the camshaft, the sequence in which all of  lution, the solenoid
energization is. termi-     the various  apparatus functions are per-
nated as the rotor  disengages contact ele-     formed should be apparent
from the dia-  ment 248, and the various cams perform  20 gram.
their respective functions as shown in Fig. 85.       Fig. 17 shows
schematically that portion  16.     of the electrical system  of  the
apparatus as-    When the camshaft has. completed its     sociated with
the various mechanisms which  movement through this first rotational phase,
characterize the invention, omitting for pur-  rotor 92 is in the -"Thread"
position in 25 poses of clarity such conventional projector  alignment with
contact lements 249 and 250  90     elements as the  projector lamp and the
motor  During the completed previous operating     82, which obviously can
be incorporated in  phase, the  stripper mechanism normally will     the
overall circuit by customary means.  have engaged. the film roll. in the
cartridge       The central element of the illustrated cir-  in projection
position and will have moved 30 cuit is  a rotary switch comprising a con-
the free end of the film into engagement 95     ductive rotor member 92
rotatable by cam-  with the automatic threading mechanism of     saft 72 in
a clockwise direction into contact  the projector unit. However, referring
to     with contact elements 248 to 252 on station-  Fig. 11, if an empty
rack compartment  or     ary contact plate 91, shown in Fig. 7. The  an
empty film reel happens to be in  the 35 secondary winding of a line
voltage reduc-  projection position, the roll film driving de- 100     ing
transformer 253 is grounded at one end  vice moves upwardly beyond its
illustrated     and connected at its other end  to the rotor  roll engaging
position, thereby moving arm     through  a normally closed automatic dis-
149 into engagement with a. movable con-     abling switch comprising
contact members  tact arm 256 and displacing that arm into 40 232 and
233..Solenoid 87  is also grounded  contact with the adjacent stationary
contact 105    at one side and is connected at its opposite  arm 257. These
two  contact arms comprise    side to contact element 248 through manual
the empty reject switch shown in Fig. 17.    operation switch 254, frame
speed switch  Therefore, if  this switch is closed with the 



255 and the rack position switch compris-  rotor in the "Thread" position,
the solenoid 45 ing contact arms 245 and 247. The rack  is again energized
through contact element 110     position and automatic disabling switches
249 to advance the camshaft through its     have been described previously
and are both  second movement phase, bringing the rotor     closed at the
end of a complete operating  to the "Project" position. Similarly, if the
cycle if the rack is in a latched position and  operator wishes to bypass
the cartridge then 50 not yet advanced into engagement with but-  in
projecting position, he can depress push- 115     ton 231. The frame speed
switch is actuated  button 17 (Fig.  1) to close the normally     by knob
15, which allows the  operator to  open manual reject switch 258, thereby
en-     select different projection speeds, e.g., 6, 18,  ergizing the
solenoid through contact ele-     or 54 frames per second providing slow
ment 250.  Assuming, however, that the re 55 motion, normal, or fast
projection, respect-  ject switches are both open and that  the 120
ively. This switch is open unless the knobs  film has been fed into the
projector, the     14 and 15 are set to effect forward projec-  camshaft
will remain in the  "Thread"  posi-     tion at normal speed and therefore
requires  tion until the arrival  of the film within the     the film
advancing mechanism to be oper-  film gate causes  the resilient movable
pole 60 ating at normal speed when the threading  member 261 of the gate
switch to be dis- 125     phase of  the cycle is started to insure proper
placed  by film sensing finger 262 into con-     performane  of  the
threading  operation, tact with contact member 263. Thereupon,
whereafter the knob can be adjusted to  the solenoid is again energized,
causing the     other speed settings during  the film projec- camshaft to
advance the rotor to the  "Pro- 65 tion phase of the cycle.  The manual
oper-  ject" position  in which it simultaneously en- 130
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11                gages  contact elements 250, 251 and 252. If gized as the
rack is replaced or repositioned.               the manual reject switch
remains  closed, the    Cartridge 31 may be provided with a
continuing energization  of the solenoid  coded indication, such as the
presence or               through contact element 250  will allow the
absence of a notch 300 (Figs. 3, 6, 11, and             5 camshaft to
advance automatically to the  12), cooperative with  suitable detecting 70
"Rewind" position. Similarly, if film is not  means of the projector to
provide a control                present at  the gate, as in the case of an
function in the system. For example, if a                empty or absent
cartridge, the arrival of the  cartridge contains a sound film, the absence
rotor at the "Project" position will energize  of a notch 300 may be
utilized to turn a             10 the solenoid through contact element 252
sound system 304 (Fig. 17) on. More speci- 75                in series with
the closed switch comprising  tically, a resilient detector finger 302 may
gate switch member 261 in contact with the  be suitably supported on the
projector hous-                adjacent switch member 264. During a nor-
ing along the path of movement of the cart-                mal operating
cycle, however, the camshaft  ridge rack and positioned to be displaced
15 will remain at the "Project" position until  by the cartridge surface
present in the ab- 80                the solenoid again is energized
through con-  sence of a notch 300 to close a normally                tact
element 251 by the closing of a normally  open switch 306 (Fig. 17). The
switch 306                open rewind switch comprising arm mem-  may be
connected in series with the pro-                bers 181 and 184, in
response to the move-  jector sound system 304 in the manner de-
20 ment of snubber member 163 when the film  picted in Fig. 17 to energize
the sound sys- 85                is drawn taut upon being unwound entirely
tem when actuated to a closed position.                from  the supply
reel. Alternatively, this   If a cartridge contains a non-sound film,
function might be performed by the gate  the presence of a notch 300 can be
utilized                switch by providing the trailing end of the  to
prevent actuation of the switch 306. In             25 film with a side
notch detectable by finger  this instance,  the detector finger 302 will 90
262, in which case the rewinding operation  not be displaced due to the
absence of the                could be initiated as the end of the roll is
cartridge surface which is necessary to dis-                approached but
without subjecting the film  place it. Accordingly, the sound system 304
to increased tension at the end of the pro-  will not be energised.
30 jection phase.                                It will be thus apparent
that by suitably 95                  If the film gate is empty when the
rotor  biasing the switch 306 to a nopen position,                advances
from  the "Project" position, as  the detection means can be arranged to
auto-                will be the case if either of the reject swit-
matically sense the code indication on each                ches has
functioned, the solenoid remains  cartridge and condition the projector
system            35 energized through contact element 252 and
accordingly.                             100                the rotor
proceeds to the initial start posi-    Having regard to the provisions of
Sec-                tion. Normally, however, the rewinding  tion 9 of the
Patents Act, 1949, attention is 



operation has just commenced when the  directed to Applications Nos.
26872/68 and                rotor reaches the "Rewind" position with
26873/68 -(Serial  Nos.  1 235 382  and             40 further energization
of the solenoid being  1 241 997, respectively) and also to Patent 105
delayed until the gate switch member 261  No. 1,110,538.
engaes the corresponding switch member                264 in response to
the departure of the film  WHAT WE CLAIM IS: -                from the
gate. When  the rotor again arrives             45 at the start position,
the cartridge has been    1. A method of withdrawing from a reel l10
rewound and advanced out of the projection  the leading end of a roll of
film previously                position, whereupon a subsequent cycle is
wound on the reel, and which method com- initiated automatically unless one
of the  prises the steps of rotating the roll in a film
various previously described switches in ser-  unwinding sense and
separating the leading             50 ies with contact element 248 has been
end of the film from the rotating roll by 115                opened.
means of a stripper finger engaging the                  When the cycle has
been repeated a suffi-  outer convolution of the roll, wherein the
cient number of times to move the rack to  roll is driven in the film
unwinding sense,                the end of its movement path, the disabling
in response to operation of a control mem-             55 switch is opened
to prevent further cycling  ber, by roll drive means engaging the outer 120
until the rack is replaced or repositioned.  convolution of  the roll, and
wherein the reel                If desired, this switch, or its equivalent
can  is driven in the film winding sense, and in                also serve
to open the line voltage circuit  response to the said operation of the
control                to completely disconnect the machine from   member,
before the roll is driven in the un-             60 its power source, but
this function is per-  winding sense thereby ensuring that the roll 125
formed preferably by a separate switch, not  is wound tightly before being
driven in the                shown, which may be operate dmanually by
unwinding sense.                means of knob 16 or its equivalent, to
allow  2. A method as claimed in Claim  1,                the projector
lamp and the customary motor  wherein for a short interval before the lead-
65 driven lamp cooling means to remain ener-  ing end is separated from the
roll the roll is 130        11                                       1 241
999      gages contact elements 250, 251  and 252. If  gized as the  rack
is replaced or  repositioned.     the manual reject switch  remains  closed
the   Cartridge  31 may   be provided  with a     continuing
energization  of  the  solenoid  coded indication, such as  the presence
or     through contact element  250.  will allow  the  absence of a notch
300 (Figs. 3, 6, 1 1, and   5 camshaft; to advance automatically to the
12), cooperative with suitable  detecting 70     "Rewind"  position.
Similarly, if film is  not means of the  projector to  provide a control
present  at  the  gate, as  in  the case of an  function in the system.
For example, if a     empty  or absent cartridge, the arrival of the
cartridge contains a  sound film, the absence     rotor  at the   "Project"
position  will energize  of a notch 300 may be utilized to turn a  10 the
solenoid through contact element 252  sound system 304 (Fig 17) on. More
speci-  75     in series with  the  closed  switch comprising  fically, a
resilient  detector finger 302 may     gate switch  member 261 in contact
with the  be suitably supported on the projector  hous-     adjacent switch
member 264. During a nor-  ing along the path of movement of the cart-
mal operating cycle,  however,  the camshaft  ridge rack and positioned to
be displaced  15 will  remain  at the "Project"  position until  by the
cartridge surface present in the ab-  80     the solenoid again is
energized through con-  sence of a notch 300 to  close a normally     tact
element 251 by the closing of a normally  open  switch 306 (Fig.  17). The
switch 306     open rewind switch comprising arm mem-  may be connected in
series with the pro-     bers 181 and 184, in response to the move-  jector
sound system 304 in  the manner de-  20 ment of snubber member 163 when the
film  picted in Fig. 17 to energize the sound sys- 85     is  drawn taut
upon being unwound entirely  tem when actuated to a closed position.
from  the supply reel. Alternatively, this   If a cartridge contains a
non-sound film,     function might be performed by the gate  the presence
of a notch 300 can be utilized     switch by providing the trailing end of
the  to prevent actuation of the switch 306. In  25 film with a side notch
detectable by finger  this instance  the  detector finger 302 will 90
262, in which case the rewinding operation  not be displaced due to the
absence of the     could be initiated as the end of the roll is  cartridge
surface which is necessary to dis-     approached but without subjecting
the film  place it. Accordingly,  the sound system 304     to increased
tension at the end of the pro-  will not be energised.  30 jection phase.
It will be thus apparent that by suitably 95       If the film gate is
empty when the rotor  biasing the switch 306 to a nopen position,
advances from  the "Project" position, as  the detection means can be
arranged to auto-     will be  the case if either of the reject swit-
matically sense the code indication on each   ches has functioned, the
solenoid  remains  cartridge and condition the projector system 



35 energized through contact element 252 and  accordingly.
100     the rotor proceeds to the initial start posit-   Having regard to
the provisions of Sec-     tion. Normally, however, the rewinding  tion 9
of  the Patents Act, 1949, attention is     operation has just commenced
when the  directed to Applications Nos. 26872/68 and     rotor reaches the
"Rewind" position with  26873/68   (Serial Nos.  1235382  and  40 further
energization of the solenoid being  1 241 997, respectively) and also to
Patent 105     delayed until the gate switch member 261  No. 1,110,538.
engaes  the corresponding switch member     264 in response to the
departure of the film   WHAT WE CLAIM IS: -     from the gate. When the
rotor again arrives  45 at the start position, the cartridge has been    1.
A method of withdrawing from a reel 110     rewound and advanced out of the
projection  the leading end of a roll of film previously     position,
whereupon a subsequent cycle is  wound on the reel, and which method com-
initiated automatically unless one of the  prises the steps of rotating the
roll in a film     various previously described switches in ser-  unwinding
sense and separating the leading 50 ies with contact element 248 has been
end of the film from the rotating roll by 115     opened.
means of a stripper finger engaging the       When the cycle has been
repeated a suffi-  outer convolution of the roll, wherein the     cient
number of times to move the rack to  roll is driven in the film unwinding
sense,     the end of its movement path, the disabling  in response to
operation of a control mem-  55 switch is opened to prevent further cycling
ber, by roll drive means engaging the outer 120    until the rack is
replaced or repositioned,  convolution of the roll, and wherein the  reel
If desired, this switch, or its equivalent can  is driven in the film
winding sense, and in    also serve to open the line voltage circuit
response to the said operation of the control    to completely disconnect
the machine from   member, before the roll is driven in the un-  60 its
power source, but  this function is per-  winding sense thereby ensuring
that the roll 125     formed preferably by a separate switch, not  is wound
tightly before being driven in the     shown, which may be operated
manually by  unwinding sense.     means of knob 16 or its equivalent, to
allow  2. A method as claimed in Claim  1,     the projector lamp and the
customary motor  wherein for a short interval before the lead-  65 driven
lamp cooling means to  remain ener-  ing end is separated from the roll the
roll is 130                                                    1 241 999
under  opposing rotational influences of the  4.  Apparatus as claimed in
Claim  3,     driven reel and the roll  drive  means.    wherein  the reel
drive means includes a  20       3. Apparatus for  performing the method
rotatable head for engaging the reel, a driven     of Claim  1, comprising
spindle means for  shaft and  a clutch for selectively coupling  5
supporting  the  reel  on which the roll is  the rotatable. head  to the
driven shaft, and     wound, drive means for. rotating the reel on  wherein
the control means is  arranged to     the spindle in a roll winding sense,
roll drive  operate the clutch to uncouple  the rotatable 25     means
movable to engage the outer convolu-  head  from the driven shaft. in
synchronism     tion of the roll and to  rotate   the roll in an  with
movement of the roll drive means to  10 unwinding sense in response to
operation of  the  roll engaging position.     a control member, a
stripper finger mov-    5. A method of  withdrawing from a reel     able to
engage the outer convolution of the  the leading end of a roll of film
wound on 30     roll and adapted, to separate the leading end  the reel, as
claimed in  Claims 1 and 2 and     from the roll as the roll rotates, and
control substantially as hereinbefore described with  15 means responsive
to the said operation of reference to the accompanying drawings.     the
control member and arranged to cause     the reel drive means to rotate the
reel before  L. A. TRANGMAR, B.Sc. C.P.A.,     the rool is rltated by the
roll drive means.       Agent for the Applicants.  Printed for  Her
Majesty's Stationery Office by The Tweeddale Press. Ltd..
Berwick-upon-Tweed. 1971 Published at the Patent Office, 25 Southampton
Buildings.  London WC2A  1AY  from  which copies
may be obtained.    


