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MOTION PICTURE PROJECTOR (71) We, BELL & HOWELL COM- forward when the
mechanism is in motion. PANY, a corporation organised under the  The end of
the film strip is guided by a series laws of the State of Illinois, United
States of of curved members which force it to travel in America, of 7100
McCormick Road, succession to another part of the film drive 5  Chicago,
Illinois, United States of America, system where it is engaged successively
by 50 do hereby declare the invention, for which  various driving members
and sprockets. we pray that a patent may be granted to us, When the leading
end of the film has been and the method by which it is to be per-  carried
through a complete threading path, it formed, to be particularly described
in and  emerges from the mechanism and is attached 10  by the following
statement:            to a takeup reel. In order to operate a projec- 55
This invention relates to motion picture  tor of this type, it is necessary
to withdraw projectors and more particularly to motion  loop forming guides
so that the film loops can picture projectors designed for edgewise  move
freely adjacent the film shuttle. loading of the film, and to film
tensioning    These self threading projectors have sev- 15  absorbing
systems and rapid film rewind sys-  eral disadvantages. Particularly,
successful 60 tems for the same.                     engagement of the
perforations in the film In the past, a great majority of the motion  with
each of the sprockets depends on the picture projectors that have been
produced  condition of the end of the film strip. The end required the film
to be manually "threaded", of the strip must not have sharp bends near 20
that is, passed around a number of toothed  the leading end region (such as
is often pro- 65 sprockets, through the film shuttle, and, in  duced when
the film is attached to a takeup the case of a projector provided with an
reel) or the film will not properly be fed audio amplifier, around a sound
drum, while  through the projector. If the film is not in placing the
perforations in the film in mesh good condition, it is likely to be damaged
25  with the teeth of the appropriate sprockets  further by the first
sprocket in the projector 70 and then closing the guide members which  to
such an extent that it will become jammed hold the film into contact with
the sprockets.  at some later point in its path. It also was necessary to
manually establish    While self threading mechanisms of this loops of the
correct lengths between the  type have been used with some success on 30
drive sprockets on either side of the film  motion picture projectors which
do not 75 shuttle intermittent advancement mechan-  include audio
amplifiers, it is much more dif- ism.
ficult to make the projector operate success- In practice, it sometimes is
found that fully when it is necessary to guide the film threading of the
film in a projector of this  around a sound drum because of the more 35
type is a complicated and difficult operation. complicated film path
required to be estab- 80 If the film is threaded incorrectly, it is likely
lished about the sound drum. to be damaged and cause unsatisfactory per-
Additionally, in both of the above men- formance of the projector.
tioned types of projectors, once the film has In order to overcome this
difficulty of been threaded into the projector, it is poss- 40   manual
threading of the film, many "self ible to remove the film only by running
the 85 threading" projectors have been produced. projector until one of the
ends of the film In a self threading projector, the end of the  passes
completely through the projector. film is introduced endwise into a slot
which  Therefore, if it is desired to show only a then leads it to a first
toothed sprocket which  portion of a movie (e.g. a segment in the 45
engages the film perforations and drives it middle thereof), a
substantiallylarge amount go    1,568,389
2 of time is wasted as the film strip is driven  mounted on the frame for
moving said guide through the projector until the desired  means between an
open position wherein a beginning point is reached and likewise after  film
strip can be loaded into the projector the desired portion has been viewed
by the  and a closed position where the film strip is 5  user.
engaged by said film gate and said sprockets, 70 



When loading a roll of film into a motion  a pair of loop forming rollers
being provided, picture projector, the film strip is normally  one on
either side of the film gate, said rollers threaded through a particular
film  path  being movable, in response to operation of including a number
of toothed sprockets,  said actuator, between an open position for 10
through a film shuttle, and, in the case of a  engaging the film and
forming a loop on  75 projector provided with an audio amplifier,  either
side of said gate and a retracted closed around a sound drum. The leading
end of the  position out of engagement with the film film strip then is
wrapped about a takeup reel  strip, latch means being provided for main-
upon which it is wound during projection.  taining said actuator in the
open or closed 15    In practice, during this threading opera-  position.
80 tion a slack portion of the film strip develops    In order to make the
invention clearly between the supply reel and the first drive  understood,
reference will now be made to sprocket and between the takeup reel and  the
accompanying drawings which are given the takeup sprocket. When starting
the pro-  by way of example in which: 20  jector, these slack portions are
quickly    Fig. 1 is a front perspective view of a  85 wound on the takeup
reel and into the pro-  motion picture projector embodying the jectorby the
drive sprocket, causing a jerk or  concepts of the present invention;
snapping of the film strip. This high film ten-    Fig. 2 is a partially
diagrammatic front ele- sion shock has often been found to cause  vation
view of the two film strip paths 25  damage to the perforations of the film
strip  through the projector of Fig. 1;    90 over a period of time.
Fig. 3 is a front elevation view, to a larger In early projectors no means
was provided  scale than Fig. 1, showing the actuator and on the projector
to accommodate this high  the film guide elements in their open or load-
film tension usually generated during start- ing position; 30  up of the
machine. Some attempts have been    Fig. 4 is an elevation view similar to
Fig. 3  95 made to provide a snubbing effect by utilising  showing the
actuator and film guide elements a biased toothed ring poriton on the
sprocket  in their closed or run position; wheel to accommodate a small
amount of    Fig. 5 is an exploded perspective view of relative movement
between the film strip  the actuator lever and upper guide means 35  and
the sprocket wheel. However, both of  components;
100 these previous attempts have not been com-    Fig. 6 is an exploded
perspective view simi- pletely satisfactory.                    lar to Fig.
5, showing the lower movable When using a motion picture projector, it
guide means components; is necessary after a roll of film has been vie-
Fig. 7 is a partially fragmented, rear pers- 40  wed to return the film
strip onto the supply  pective view of the actuator lever and projec- 105
reel in order that the film again may be  tor lamp switch means; shown in
the forward direction. In some prior    Fig. 8 is a vertical section of the
movable motion picture projectors, when returning  lens assembly mounting
taken generally the film strip to the supply reel, the supply  along the
line 8-8 of Fig. 3; 45  reel will rewind the film at the same speed at
Fig. 9 is a horizontal section of the mov- 110 which the projector runs
during projection of  able lens assembly mounting taken generally the film
for viewing. This rather slow rewind- along the line 9-9 of Fig. 8; ing of
the film takes a substantially longer    Fig. 10 is a vertical section
through the period of time than would generally be  feed sprocket taken
generally along the line 50  desired. Therefore, some prior motion pic-
10-10 of Fig. 3;                      115 ture projectors are provided with
a rapid    Fig. 11 is a vertical section, on an enlarged rewind drive which
will rewind the film onto  scale, of the feed sprocket taken generally the
supply reel at a substantially faster rate  along the line 11-11 of Fig.
10; than during projection. However, a cumber-    Fig. 12 is a vertical
section, to a larger scale 55  some clutch mechanism often is needed in
than Fig. 4, of the takeup sprocket. taken  120 order to rotate the supply
reel at a substan-  generally along the line 12-12 of Fig. 4; tially fast
reverse rate.                 Fig. 13 is a vertical section taken generally
The invention consists in a motion picture  along the line 13-13 of Fig.
12; projector having a frame, a slot for edgewise    Fig. 14 is a rear
elevation view of the 60  loading of film, a feed sprocket, a takeup
reversible drive means for the projector 125 sprocket, a film gate, a drive
means for driv-  shown in the forward project position; ing the film
through the projector, and a    Fig. 15 is a rear elevation view similar to
multiple position guide means for engaging  Fig. 14 showing the reversible
drive means in the film and defining the path of travel  the reverse
project position; 65  thereof, a manually operable actuator being    Fig.
16 is a partially fragmented, rear ele- 130    3
1,568,389                                    3 vation view showing the
connecting linkage  means 70 to hold the arms 68 and 66 in their for the
rapid rewind mechanism, and    extended position, as shown in Fig. 1, for
film 



Fig.17 is another rear elevation view simi- projection. The front wall 22
includes a lar to Fig. 16, showing the drive means in the  pivotally
mounted cover 72 which covers a 5  rapid rewind position.
projection lamp 74 (Figs.2,3 and 4), behind  70 The operation of the slot
load projector of the film gate 40. A power control switch 76 is the
present invention, generally designated  mounted for easy access to the
user and per- 20, is shown best in Figs. 1 and 2. The front mits
transporting of the film. in either the 22 of the projector is provided
with a film  forward or reverse direction with or without 10  slot,
generally designated 24 (Fig. 1), for  the projection lamp illuminated. A
projec- 75 edgewise loading of the film into the projec-  tion lens (not
shown) is mounted within the tor. A multiple position guide means, gener-
lens assembly 78 which includes a focusing ally designated 28 (Fig. 2),
comprises a plur- knob 80 for adjusting the focus of the image. ality of
movable elements, which will be  The projector 20 is provided with a remov-
15  described in greater detail hereinafter, able cover (not shown) which
protects the 80 mounted within the slot so that the leading  front of the
projector during movement. A end of a film strip 30 can be moved edgewise
cavity is provided rearwardly of the wall 64 into the slot 24. The various
elements of the  by the housing portion 82 for the drive multiple position
guide means 28 are oper- motor, audio amplifier and other compo- 20  ated
by a main control lever 32. The control nents.                           85
lever 32 and the movable elements of the    The upper, film entry guide
means portion guide means 28 all are movable between a  52, shown in.Fig.
5, includes a manually closed or run position as shown by the solid
operable actuator, generally designated 90, lines in Fig. 2, and an open or
load position as  including the control lever 32 which is pivot- 25  shown
by the dotted lines in Fig. 2. When  ally mounted by an elongated shaft 92
to the 90 loading a film strip 30, the film will generally  frame wall 64.
A slide plate 94 is secured to follow the broken line path 34 as shown in
the shaft 92 for conjoint rotation therewith Fig. 2. In this open position,
the control lever  upon manual actuation of the lever. A main 32 is in its
lowermost position as represented  actuator plate 96 is rotatably mounted
on the 30  by the dotted lines, and the film clears a feed  elongated shaft
92 forwardly of the slide 95 sprocket 36, a takeup sprocket 38, an open
plate 94 but maintained in a flush relation- film gate or shuttle 40, and
is wrapped about ship therewith. A rearwardly directed tab 98 a sound drum
42. Once the film strip 30 has  is formed on the actuator plate and is
passed been loaded, the control lever 32 is moved to  through a notch 100
formed on the slide 35  its upper closed or run position which gener-
plate to provide a lost motion drive means for 100 ally moves the film
strip 30 to the solid line  the actuator plate 96. As the lever 32 is man-
path 46 (Fig. 2) forming an upper and lower  ually rotated, the tab 98 and
notch 100 form loop, 48 and 50, respectively, on either side  a lost motion
drive means so that the slide of the film gate 40 and wraps the film strip
30  plate 94 rotates through a predetermined arc 40  about the sprockets 36
and 38 for projection  before engagement between the notch and  105 runs in
either the forward or reverse direc-  tab causes rotation of the actuator
plate. tion.                                   Latch means, generally
designated 102, is One facet of the invention involves an  provided to
maintain the actuator plate 96 in improved system for operating the
multiple  either its closed or open position. More par- 45  position guide
means for encapsulating the  ticularly, referring to Fig. 1, a first film
guide  110 film strip. The guide means 28 can be more  roller 104 is
rotatably mounted on a journal easily described and understood if broken
(not shown) mounted on the frame wall 64 down into three portions relating
to (1) the  for first contacting and guiding the film as it upper film
entry portion, generally desig- enters the slot. The roller 104 includes a
50  nated 52 (Fig. 5), (2) an intermediate lens  forwardly directed tapered
guide portion  115 assembly guide means portion (Figs. 8 and  106 which
rotates with the roller and tends to 9), and (3) a lower sound drum and
exit urge the film strip rearwardly toward the rol- portion (Fig. 6).
ler portion 104. A latch 110 (Fig. 5) is Referring to Fig. 1, the slot load
projector  mounted on the journal of roller 104, and a 55  20 of the
present invention includes a gener-   switch actuator 112 is mounted on the
jour- 120 ally T-shaped frame, generally designated  nal of said roller 104
with said journal 60, having a flat base portion 62 and an  extending
through a hole 114 in the switch upstanding mounting flange or wall 64. The
actuator 112. A small set screw within the previously mentioned guide means
28 is  slot 116 of the latch is threaded into the 60  mounted on the
upstanding wall 64 to define  aperture 118 in. the switch actuator 112 to
125 the path of travel of the film strip. A pair of assure conjoint
rotation of the latch 110 and pivotally mounted foldable reel support arms
the switch actuator 112. A small wire spring 66 (for mounting the supply
reel 67) and 68  120 (Figs. 3 and 4) constantly urges the latch (for
mounting the takeup reel 69) also are  110 and switch actuator 112 in a
clockwise 65  mounted on the wall 64 and include detent direction. A
rearwardly directed tab 11 Oa on 130    



1,568,389                                 4 latch 1'10 engages the actuator
plate 96 and  generally in a vertical direction. The cam seats in a lower
latch notch 96a when the  means 128 includes a first pivotally mounted
guide means 28 is'in its open position or an  plate 130 which is secured by
'a. rivet 132 upper latch notch 96b when the guide means  through the
aperture 134 therein to a second 5  28isinitsclosedposition. Between these
two  pivotally mounted plate 136 through an  70 positions, the tab 110a
rides on the arcuate  aperture 138 therein. The second plate 136 is surface
96c of the actuator plate under the  mountedby an aperture 140 about the
axis of force of the biasing spring 120. Thus the latch  the roller 104
previously described. The sec- 110 will maintain the actuator control lever
ond plate 136 includes an oversized elon- 10  32 in either its open or
closed position. The  gated slot 142 which clears the mounting  75 slide
plate 94 includes a pair of cam surfaces  journal 150 (see Fig. 10) of the
feed sprocket 94a and 94b which, when the lever 32 is  36 on the frame. The
second late 136 is initially actuated from  either position, pivoted in a
clockwise direction (as viewed in engage the tab 1 Oa and rotate the latch
110  Figs. 3 and 4) during opening of the guide 15  in a counterclockwise
direction to urge the  means by a drive pin 144 on the actuator 80 tab 1
10a out of the respective notch 96a or plate in engagement with a cam
surface 148 96b for movement of the actuator plate 96  provided in the
second plate 136. As the with the slide plate 94. The lost motion drive
control lever 32 is moved from its position as means provided by the tab 98
and the notch  shown in Fig. 4 to its position as shown in Fig. 20  100
permit initial relative movement bet-  3, the drive pin moves ina
counterclockwise 85 ween the slide plate 94 and the actuator plate
direction as shown between the two figures 96 to assure disengagement-of
the latch tab  to pivot the second plate upward generally in 11Oa prior to
rotation of the actuator plate   the direction of arrow B as shown in Fig.
5. 96                                    The pivotal connection between the
first 25    The upper film entry guide means, gener- plate 130 and the
second plate 136, i.e., the 90 ally designated 52,' as shown in Fig. 5,
rivet 132, will rotate in an arcuate path about includes an upper loop
forming roller 126 for  the pivot point 140 of the second plate 136.
forming a loop prior to the film gate 40. The    The movement of the first
plate 130 is conventional practice in motion picture pro- controlled by an
arcuate cam slot 152 formed 30  jectors is to provide a conventional claw
and  generally in the centre thereof, the surfaces .95 ratchet mechanism,
within the film shuttle to  of which ride directly on the journal 150 of
move the film in a stepwise, intermittent the drive sprocket 36 (see Fig.
10). Thus the motion past an exposure aperture 127 so that movement of the
plate 130 comprises both projection of the image on the film is accom-
components of translation because of its 35  plished only when the film is
in a stationary  connection to the second plate 136 and rota- 100 position.
The projection lamp light beam is tion because of the cam slot 152 engaging
the blocked' by conventional means such as a  sprocket journal 150. The
combination of propeller type vane, when the film is in  these two
components thereby define the motion. Therefore, since the film strip 30
arcuate path of travel of the roller 126 as 40  moves past the exposure
aperture 127 in a  shown by arrow A in Fig. 3 and likewise, 105 stepwise
manner, and the film is driven by  during closing of the guide means 28, in
a the drive and takeup sprockets 36 and 38 in a direction opposite that of
arrow A. continuous motion, a loop is required to be   In addition to the
loop forming function, formed both in front of and after the expos-  the
upper film entry guide means 52 wraps 45  ure aperture 127 and film shuttle
40 to per-  the film strip 30 about the feed sprocket 36 110 mit some slack
within the film transport. for positive feed of the film. More particu-
Therefore, prior to projection, and during  larly, referring again to Fig.
5, a pair of rollers the loading of the film strip into the slot 24 a  158
and 160 are provided on the pivotal loop must be formed on top of and below
the  plate 136 for engaging the top of the film 50  film gate 40. The loop
forming roller 126  strip and wrapping it about the top portion of 115
provides this function and, prior to running  the feed sprocket 36 (as
shown in Figs. 2 and of the projector, the loop forming roller 126 4) when
the guide means 28 and control lever must be retracted away from the film
to allow  32 are in their closed position. Both of these for the upper loop
slack. The upper loop  rollers 158 and 160 are out of engagement 55
forming roller is mounted by cam means, with the film when the guide means
is in its 120 generally designated 128, so that the roller open position as
shown by Fig.3. A sprocket will move in an arcuate path of travel, gener-
guard 162 (Fig. 5) is pivotally mounted on ally away from the film strip
and then toward  the same rotational axis as the film roller 158 the film
strip as indicated by arrow A in Fig. 3  to cover the top of the sprocket.
The cover 60  when moving from its closed or run position  162 is pivotally
mounted. so that it may be 125 to its open, loop forming position. This
arcu-  manually lifted for observing if there is cor- ate path of travel
assures that film is drawn  rect alignment of the sprocket apertures, and
into the projector from the feed reel rather  the cover is biased in a
downward direction. than from within the projector which might   A
forwardly extending tab 164 on the first 65  occur if the roller moved in a
linear path  pivotal plate 130 provides a stop means to 130 



1,568,389 limit the arc of travel of the sprocket guard  switch means 180
is mounted on the rear- 162. Additionally, a coil type spring 166 is  ward
side of the frame wall 64 to maintain pivotally mounted on the frame by a
pin 168  the audio amplifier and particularly the pro- and connected by a
triangular aperture 170  jection lamp 74 in the off position when the 5  to
the second pivotal plate 136 to bias the  actuator and guide means 28 are
in their 70 plate in either its open or closed position.   open position. A
control pin 165 is provided on an offset   A second switch actuator 182 is
rotatably dog leg extension 167 of the mounting plate  mounted to the
rearward end of the control 1.30 to prevent loss of the upper loop during
lever shaft 92 and has a drive pin 184 extend- 10  closure of the multiple
position guide means  ing forwardly therefrom through an aperture 75 28. As
seen in both Figs. 3 and 4, this control 186 in the housing for engagement
with a flat pin 165 is not in engagement with the film  188 provided on the
generally upward edge strip 30whiletheguide means28isinitsfully  of the
slide plate 94. The second switch open or fully closed position. However,
dur-  actuator 182 includes a rearwardly directed 15  ing the movement of
the control lever 32, the  tab 190 (Figs. 7 and 10) which engages a 80
control pin moves through an arcuate path  vertically
movableswitchbutton92andthe upward and in engagement with the film strip
plate 182 is pivoted. The switch button 192 is and then downward again
after the control biased in a downward direction and the lever 32 is in its
open position. Likewise, switch is connected to the projector lamp and 20
during closure of the guide means 28 the  audio system so that, when
actuated by the 85 control pin 165 follows this arcuate path. The  tab 190,
the projector lamp and audio system control pin 165 engages the film strip
30  will be without power. As the control lever during an intermediate
position of the guide  32 is moved from its closed position to its means
and flexes the film strip against the  open position, the slide plate 94,
and particu- 25  bottom portion of the guide rollers 160 and  larly the
flat 188, engages the drive pin 184 90 104 to prevent movement of the slack
film, to pivot the switch actuator plate 182 in a formed by the upper loop
forming roller 126  direction as shown by arrow C, which causes out of the
projector prior to engagement of  the tab 190 to pivot upwardly and engage
the the sprocket with the perforations in the film  switch button 192 and
move it to the off 30  strip. It has been found that unless a provi-
position. Note, that with the switch in this up 95 sion of this type is
made, it is possible that the  position as described above, the projector
natural flexing of the film strip itself can  lamp and audio system will
remain off. This is cause the upper formed loop to be lost as the
important since the first switch 171 which loop forming roller moves away
from the film  was depressed while the tab 110a engaged 35  strip and the
sprocket wrapping rollers 158  the surface 94c, will be released as the tab
100 and 160 engage the film strip during closure  11Oa engages the notch
96b. Therefore, the of the actuator and guide means 28.     motor will
begin running and the second The first pushbutton type switch means  switch
means 180 will maintain the projector 171 is mounted on the frame wall 64
adja-  lamp and the audio system in an off position. 40  cent the switch
actuator 112. The switch  This is important since disconnection of the 105
means 171 is connected in series with the  film strip 30 with the drive
sprockets will projection lamp 74 and a drive motor and an  permit the film
to stop, and if the projector audio amplifier (to be described hereinafter)
lamp was illuminated while the film was so that when actuated, all power to
the pro-  stopped, it would soon burn or otherwise 45  jector is shut down.
The switch actuator 112  damage the film. When the control lever 32 is 110
includes a rearwardly directed tab portion  moved to the open position, a
rearwardly 172 on the end thereof which engages the  directed shaft 195
(Fig. 7) disengages the button 174 on the switch means when the  drive
means as discussed in detail hereinaf- actuator 112 is pivoted about its
mounting.  ter. 50    The pivoting of the switch actuator 112    The
intermediate lens assembly guide 115 occurs during movement of the latch
element means portion of the multiple position guide 110 as the cam
surfaces 94a and 94b engage  means 28 is shown in Figs. 8 and 9 after a the
tab 11Oa. Thus, the actuator 112 and the  conventional lens unit has been
removed for switch 171 will cut out all power to the pro-  clarity. The
lens mounting assembly 78 com- 55  jector when the tab 11 Oa is riding on a
guide  prises a tubular lens mount 200 which is 120 surface 94c of the
slide plate 94. Therefore, mounted for reciprocal, generally horizontal the
only time these elements can operate is  movement on a pair of slide rails
202 and 204 when the tab 1 Oa is fitted in either of the  (Figs. 3 and 4)
mounted on the frame wall 64. notches 96a or 96b on the actuator plate. The
lens assembly is positioned directly in 60  This safety feature assures
that the drive  front of the projection lamp 74 and film gate 125 means is
not operating during operation of  40 formed in a forwardly directed
mounting the manually actuatable control lever 32 to  flange 206 on the
frame wall 64. A pair of 



prevent any damage which might occur to the  film guide rails are provided
on the flange film strip.                             206 for horizontally
aligning the film strip 30 65    Additionally, referring to Fig. 7, a
second  with respect to the film gate 40 and aperture 130    1,568,389 127.
The film gate includes a backing plate  under the tension of the biasing
sprin 214. 208 which precisely defines the film gate, and  This movement of
the rear film guide rail a forward stationary film guide rail 210 is occurs
just prior to the closed position of the mounted to the front of the plate
208. A rear multiple position guide means 28 as shown in movable film guide
rail 212 is mounted  Fig.4.Afilmguideshoe244is mounted on  70 opposite the
rail 210 for horizontal move- the cam plate 238 for reciprocal movement
ment toward and away from the front rail with the lens mount 200. The shoe
244, how- 210. Movement of the rear guide rail 212 is ever, includes a lost
motion means, comris- designed to facilitate proper alignment of the ing a
pair of mounting pins 250 slidable 10  film strip 30 between the guide
rails during  Within apertures on the cam plate 238 and closure of the
multiple position guide means biased away from the cam plate by a pair of
28. As shown in the fragmentary view in Fig. coil springs 252. As the lens
assembly is 8, the rear film guide rail 212 is biased  moved toward its
closed position, the film toward the front guide rail by a leaf spring
guide shoe 244 engages the film just prior to 15  214 mounted in engagement
with a statio- the rearward movement of the rear guide rail 80 nary pin 216
on the flange 206. The movable 212 and forces the film against the plate
208 film guide rail 212 includes a pair of double for p roper positioning
in front of the projec- tapered drive pins 220 which are secured  tor lamp.
ntinued movement of the lens thereto and emerge through slots provided in
assembly to the closed position as shown in 20  a forwardly mounted
captivating plate 222  Fig. 4 releases the guide rail 212 so that it can
85 secured to the flange 206 by a pair of screws move toward the front
guide rail 210 which 224. As the double tapered drive pins 220  engages the
rear edge of the film strip 30 and move between their closed position as
shown  properly aligns the film in the horizontal by the solid lines in
Fig. 9 and their open  direction. During this continued movement, 25
position as shown by the dotted lines in Fig. the film guide shoe 244 moves
slightly rela- 90 9, the rear guide rail moves therewith, away tive to the
cam mounting plate 238 and the from the front guide rail to provide for a
forces of the biasing springs 252 urge the space, slightly larger than the
width of the shoe against the film strip. film, to facilitate insertion of
the film strip 30   A film stripper 254 in the form of a unitar- 30
therebetween. The movement of the drive ily moulded, upwardly 'directed
protrusion  95 pins 220 is accomplished during operation of 256 is provided
on the top, front end of the the control lever 32, as described below.
lens mount 200 (Figs. 3, 4 and 10). In the As stated previously, the lens
mount 200 is event of a film break, if the film begins to curl mounted for
reciprocal movement, and the  and roll on the sprocket 36, the film
stripper 35  desired movement is accomplished by actua- 254 will engage the
film and direct it away  100 tion of the control lever 32. Referring to
Figs. from the sprocket 36 to prevent damage to 3, 4 and 5, the actuator
plate 96 includes a  the pins, plates, cams, etc. of entry guide'
downwardly directed notch 230 which  means 52. engages a drive pin 232
secured to an    The lower sound drum and exit guide 40  upwardly directed
ear 234 on the lens mount means portion is shown in Fig. 6 and in its  105
200. As the control lever 32 is manually  respective positions in Figs. 3
and 4. It is operated, the slot 230 in the actuator plate  similar in
certain respects to the upper guide 96 moves the drive pin 232 and thus the
lens means portion 52, with a number of added' assembly 78 between its two
extreme posi- components for wrapping the sound drum 45  tions as shown
respectively in Figs. 3 and 4. and performing other functions. Thus, it
110 The lens mount 200 is provided with an  includes a lower loop forming
roller 260 integrally moulded arcuate base portion 236  which is rotatably
mounted on a roller sup- at its end adjacent the film gate. A similarly
port arm 262; The roller support arm 262 is shaped, but extended arcuate
cam plate 238  pivoted by aperture 264 to the rearward side 50 is mounted
on the base 236 having a pair of of a first pivotally mounted plate 266
115 offset, rearwardly extending tab portions through aperture 268 therein.
An idler roller 240 which move in a path of travel for con- 269 is
rotatably mounted in the aperture 268 tacting the drive pins 220. The cam
plate 238  (Figs. 3 and 4). A forwardly directed pin 270 is secured to the
base 236 by a pair of set on the roller mounting arm 262 extends 55 screws
242, or the like, for reciprocal move- through an arcuate slot 272 within
the first  120 ment with the lens, so that as the lens assem- movable plate
266 to provide a lost motion bly moves between its respective positions
means between the two elements and also to shown in Figs. 3 and 4, the tab
240 will first limit the arcuate travel of the roller 260 with engage one
of the tapered surfaces of the respect to the plate 266. A forwardly
extend- 



60 drive pins 220 to first move them and thus ing manual control pin 274
along the axis of  125 the rear film guide rail 212 away from the the
roller 260 permits manual movement of forward guide rail 210 and then
release the the roller with respect to the plate 266, as will rear guard
rail, during engagement with the be described in detail hereinafter. The
first converging tapered surface, so that the film  plate 266 is pivotally
mounted by an aperture 65 guide rail will move in a forward direction 278
to a second pivotal plate 280 through an  130    1,568,389
7 aperture 282 therein. The second pivotal retrieved by merely depressing
the control mounting plate is pivotally mounted by an  pin 274. aperture
286 to a mounting journal provided    The pivotal movement of the second on
the frame wall 64. (Figs. 3 and 4).  mounting plate 280 during actuation of
the 5     The mounting plate 280 carries a central control lever 32 is
accomplished through a  70 cutout 288 for clearing the mounting journal
drive shaft 320 (Figs. 6, 4 and 3) pivotally of the takeup sprocket 38
similar to the aper-  connected to a depending ear 322 formed on ture 142.
The first pivotal plate 266 includes  the lower side of the lens mounting
200. The an arcuate cam surface 290. The portion  other end of the drive
shaft 320 is connected 10  290A rides on the journal of the takeup  by an
offset tab through an aperture 326 in  75 sprocket to control and determine
the arcu-  the pivotal plate 280 to an adjustment plate ate path of travel
of the lower loop forming  328 through an aperture 330 therein. The roller
260. To reduce the amount of friction  adjustment plate 328 is pivotally
mounted by between the cam means surfaces of the slot an aperture 332 on
the same axis as the sec- 15  290, an additional cam surface or notch 292
ond movable plate, and by a set screw 335  80 is provided near the upper
surface of the  through a slot 334 into a threaded hole 336 plate 266 for
engaging a pin 294 (shown in  on the plate 280. Thereby, the plate 328 can
Figs. 3 and 4) to initiate the arcuate path of be adjusted relative to the
mounting plate travel of the mounting plate 266 which, after  280 by
loosening the set screw 335 and man- 20  the notch 292 moves away from the
pin, is ually moving the adjusting plate 328.  85 continued by the arcuate
surface of the cam    As described above, when the control slot 290. The
portion 290B clears the journal lever is moved, either when opening or
clos- of the sprocket while the notch 292 engages  ing the guide means 28,
the lens mount 200 the pin 294. In this manner, the lower loop
reciprocates in a horizontal direction, gener- 25  forming roller 260 will
move in an arcuate  ally along the projection axis. Since the drive 90 path
of travel as shown by arrow D during  shaft 320 is pivotally connected to
the hous- opening of the guide means, and opposite  ing 200 and the
mounting plate 280, as the that of arrow D except as restrained by latch
control lever is actuated the drive shaft 320 300 described below, during
closure of the  causes the mounting plate 280 to pivot in a 30  guide
means. Again, as with respect to the  counterclockwise direction, in the
direction  95 upper loop forming roller, the roller will first of arrow F,
during opening, and in a reverse move away from the film strip and then
direction during closing of the guide means toward the film strip so as not
to ride along  28. the film strip in a generally linear path which    A
similar pair of takeup sprocket wrapping 35  might cause damage to the film
strip.  rollers 360 and 362 are provided on the  100 In order to assure
proper forming of the  mounting plate 280 for wrapping the film lower loop,
a latch 300 is pivotally mounted  about the takeup sprocket, as shown in
Figs. by an aperture 302 to the frame 64 for engag-  2 and 4. Likewise, a
similar arcuately ing a rearwardly directed pin 304 on the axis  moulded
sprocket guard 364 is pivotally 40  of the loop forming roller 260. As the
guide  mounted on the axis of the roller 362. Again, 105 means is opened,
the pin 304 engages a cam the sprocket guard 364 can be pivoted about
surface 306 on the top of the latch 300 and  the roller axis 362 for
checking sprocket hole slides in behind a flat 308 where it is main-
registration. tained until the latch is pivoted in a counterc-   A sprocket
shield 368 is provided to assure 45  lockwise direction as shown by arrow E
to  proper wrapping of the film strip about the  110 release the roller.
The latch 300 is biased by a  takeup sprocket 38. The shield 368 mounts
spring 310 (Figs. 3 and 4) into engagement on the axis of the sprocket 38
and includes an with the pin 304. When the guide means is upper arcuate
portion 370 to prevent the moved toward its closed position, the roller
lower loop from engaging the top of the 50  260 is maintained in its
approximate open  sprocket, and a lower tab portion 372 to  115 position by
engagement with the latch 300  assure that the film strip properly leaves
the until a pin 312 (directed rearwardly from the  sprocket. After leaving
the takeup sprocket plate 280) engages a flat 314 on the latch. 38, the
film is passed through a snubber rol- This pivots the latch in the
direction of arrow  ler 376 which is pivotally mounted by an arm 55  E, to
release the roller 260. The roller sup- 378 through an aperture 380 to the
frame  120 port arm 262 is biased by a spring 316 (Figs. wall 64. The
snubber roller bracket 378 is 



3 and 4) to its uppermost position with the  biased by a spring 382 against
the film, as pin 270 at the top of the slot 272.   shown in Figs. 3 and 4,
but can pivot As described previously, at any time the  upwardly generally
in the direction of arrow 60  user may manually actuate the pin 274 to  G
until a rear flat 384 (Fig. 6) of the bracket 125 pivot the roller 260
downwardly against the  378 engages a mounting pin 381 (Figs. 3 and film
strip until the pin 270 contacts the bot- 4). This snubber sprocket pivots
upwardly to tom of the slot 272. This feature is provided  accommodate
approximately one-and-a-half in the event that the lower loop becomes lost
frames of 16mm film. 65 during projection so that it can be manually    A
forwardly extending hex pin 369  130    1,568,389            8 mounted on a
rearwardly extending tab 368a   between the relative pos itions of Figs. 3
and of the sprocket shield 368 additionally func-  4. Closure of the drive
means 32 permits the tions as a stop for the cover 72.      roller to move
upwardly and engage the Most movie projectors designed for 16mm  lower side
of the film strip to assure proper S  film include an audio amplifying
portion to  wrapping of the sound drum 42. Preferably, 70 provide audio
accompaniment for the movie.  some type of viscous damping is provided at
The conventional audio system includes the  the pivot point 432 to
facilitate slow upper sound drum 42 about which the film is wrap-  movement
of the biasing roller 426 under the ped, preferably through an arc of
approxi-  force of the spring 434. A final stationary exit 10  mately 180
degrees. The multiple position  roller 450 (as shown in Fig. 2) is provided
on 75 guide means 28 of the present invention  the bottom-most end of the
frame wall 64 to incorporates within its lower portion means  guide the
film strip 30 onto a takeup reel 69. for wrapping the sound drum 42. A
sound    An additional reason for wrapping a sub- drum upper roller 400
(Figs. 3, 4 and 6) is  stantial portion of the sound drum is that, in 15
mounted for pivotal movement toward and  conventional projectors, the sound
drum is 80 away from the sound drum by a roller sup-  driven only by the
frictional forces between port arm 402 mounted on the rearward side  the
film strip and the drum itself. The film of the frame wall 64 about an
aperture 404 in  drum 42 is coaxially mounted with a large one end thereof.
An arcuate slot 406 in the  weighted fly-wheel (Figs. 14 and 15) to 20
opposite end of the arm 402 in guided by a  assure constant, steady
rotation of the film  85 rearwardly directed pin 408 (Figs. 3 and 4)  drum
for accurate reproduction of the on the rear side of the frame wall 64. The
recorded sound on the film strip. roller 400 is raised and lowered by the
A film tension absorbing system is incor- engagement of a tapered end 410
of a cam  porated within the projector 20 and includes 25  arm 412 mounted
to the bottom of the lens  the snubber roller 376 (Fig. 6 discussed 90
assembly 200 by screws 414 to reciprocate  above), a uni-directional
tension absorbing therewith. As the control lever 32 is moved  takeup
sprocket 38 (Figs. 3, 4, 12 and 13) to its open position (Fig. 3) the
tapered end  and a bi-directional tension absorbing feed 410 engages a
reduced portion 416 of the  sprocket 36 (Figs. 3, 4, 10 and 11). The 30
roller axis. A wire type spring 418, wrapped  pivotally mounted tension
absorbing roller 95 around the axis of aperture 404 engages the  376 has
been discussed previously with arm 402 and biases the roller into engage-
respect to the lower guide means portion. ment with the sound drum 42. A
tension  The roller 3 76 will pivot in the direction of adjuster 419
engages the other end of the  arrow G as the tension generated on the film
35  spring 418. A slot 420 in the adjuster 419  strip 30 by the takeup reel
69 acts against the  100 permits variation of the spring tension as the
roller which will accommodate approxi- adjuster is moved relative to a lock
screw      mately one-and-a-half frames of 16 mm film. 421. A small
flexible wire spring 422 is   The takeup sprocket 38 is shown in more
mounted to the cam arm 412 so as to be  detail in Figs. 12 and 13 and
includes a 40  positioned directly in front of and under the  sprocket
roller portion, generally designated  105 roller 400 to facilitate removal
of the film  460, which is mounted on a driven shaft 462. from between the
roller and the sound drum   The roller portion includes a base portion 42
when the guide means 28 is in its open  463 which provides a rear film
guide flange position. A second tapered roller 424 is  464, a central
portion 466 and a top or for- 45  rotatably mounted forwardly of the sound
ward dome-shaped portion 468 which pro-  110 drum 42 to urge the film onto
the sound  vides a forward film edge engaging wall 470. drum 42 during
threading.              The base 463, central portion 466 and top A lower
biasing roller 426 is pivotally  468 of the sprocket 38 all are mounted on
the mounted on the other side of the film drum to  shaft 462 for conjoint
rotation therewith. A 50  assure proper wrapping of the film about the
sprocket toothed disc or ring 472 (Fig. 13) is  115 sound drum 42. The
biasing roller 426 is  mounted between the middle portion 466 rotatably
mounted by an axle 428 to a  and the top 468 of the sprocket for engaging
pivoted mounting arm 430 also mounted to  the perforations in the film and
driving the 



the rear of the frame wall 64 by an aperture  film thrpugh the proj ector.
The toothed ring 55  432. The roller 426 is biased toward an upper
portion 472, however, is mounted for a pre- 120 direction, against the film
strip 30, by a coil  determined degree of relative movement spring 434
secured to an extending arm 436  with respect to the roller portion of the
on the end of the mounting bracket 430. A  sprocket 460. The ring 472
includes a central lower depending tab 43 8 is provided for  aperture 474
which mounts a flat circular 60  engagement with a rearwardly directed
drive  spacer to prevent binding of the toothed ring  125 pin 440 on the
mounting plate 280 so that, as    472 so that it can rotate relative to the
shaft. the mounting plate 280 is pivoted in the    A lost motion means,
generally designated direction of arrow F, the drive pin 440 will 476, is
provided to control the amount of engage the tab 438 and a spring 441 to
move  relative rotation between the toothed ring 65  the biasing roller 426
downward, as shown, 472 and the sprocket roller portion 460. 130
1,568,389                                   9 More particularly, the lost
motion means 476  .508. As can be seen in Fig. 11, when oper- includes a
drive pin 478 connected to the  ated in a forward projected position, the
central portion 466 of the roller. The drive  shaft 494 will rotate in the
direction of arrow pin is directed forwardly through an arcuate  J causing
the first pin 500 to engage both 5  slot 480 (Fig. 13) formed in the
toothed ring  springs 510 and 512 to transmit the rota- 70 472 so that, as
the pin 478 engages one end of tional force to the toothed ring 496 through
the slot 480, the ring 472 and roller 460  the drive pin 508 to provide a
substantially rotate unitarily about the axis of the shaft high, yet
resilient, torque to drive the film 462. However, the toothed ring 472 is
free to through the projector. 10  rotate relative to the roller 460 when
the pin    When operated in a reverse direction, 75 478 is at any
intermediate position of the slot opposite that of arrow J, the drive pin
500 480. The ring 472 is biased by a coil spring  engages only the outer
spring 510 thereby 484 attached to the pin 478 and a slot 486 in  causing a
lower torque to be applied to the the ring, so that the pin 478 will
normally  toothed ring 496 through its drive pin 508. 15  engage the end of
the slot 480 as shown in  Of course, at the extreme positions, when the  80
Fig. 13. This is the normal drive position, first drive pin 500 engages
either end of the since during projection of the film, the  slot 502, the
ring 496 will rotate conjointly toothed sprocket 472 will rotate in a
clock-  with the sprocket roller 490. In the event of wise direction as
shown by arrow H in Fig. high film tension from the supply reel, the 20
13. However, when a large tension is gener-  tension will be absorbed by
the springs 510  85 ated at the end of the film strip (for example, and
512. If the film 30 becomes taut between at machine startup when the takeup
reel 69  the film gate and the sprocket, where addi- winds up the slack
usually accompanied dur-  tional film is needed, such as may occur when ing
film threading), the toothed sprocket 472  the guide means is moved from
its closed to 25  will rotate at a faster rate than the drive shaft open
position, the toothed ring 496 can  90 462 and sprocket roller portion 460
against rotate'against the lower portion maintained the biasing force of
the spring 484. The  by the spring 510. The yielding of this toothed ring
472 is free to rotate until the pin  toothed ring 496 to low tension in a
direction engages the end of the slot 480 opposite that opposite that of
arrow J eliminates the poss- 30  as shown in Fig. 13. This relative
rotation  iblity of damaging the film perforations, par- 95 between the
ring portion 472 and the sproc- ticularly when operating the guide means
28. ket roller 460 will accomodate approxi-   The projector 20 also
includes an automa- mately three frames of 16mm film. There-  tic,
selectively operable rapid rewind mode fore, the total takeup shock
absorbing system  for rewinding a film strip from the takeup 35  combining
the pivotally mounted roller 376  reel back onto the supply reel for
storage. As  100 and the ring 472 can accommodate approxi-  discussed
above, the takeup reel 69 and the mately four-and-one-half frames.
supply reel 67 are mounted on pivotal arms Figs. 10 and 11 show in more
detail the  68 and 66, respectively. Each of the arms is elements of the
bi-directional tension  provided with a conventional drive system 40
absorbing feed sprocket 36. The drive sproc- internally which prevents any
danger to the  105 ket has a one-piece roller section 490 and an  user
which had occurred on previous belt outer top portion 492 mounted for
conjoint driven projectors. rotation with a main drive shaft 494. A simi-
For clarity and ease of description, the lar sprocket toothed disc or ring
496 is rotat-  reversible drive means will be discussed with 45  ably
mounted by a flat circular spacer on the  respect to its operation as shown
in the draw- 110 shaft 494 between the roller portion 490 and  ings. Fig.
14 shows the drive means in its the top 492. In this case, a lost motion
means, forward project position, Fig. 15 shows the generally designated
498, is provided bet-  drive means in its reverse project position, ween
the roller 490 and the ring 496 so that and Figs. 16 and 17 show the
respective posi- 50  the ring can rotate relative to the roller in two
tions of the rapid rewind mechanism which is 115 



directions. The lost motion means 498  in engagement in Fig. 17.
Appropriate refer- includes a drive pin 500 mounted in the roller  ence
will be made to Fig. 10 which shows a 490 and Which extends through an
arcuate  general cross-sectional view of the drive slot 502 in the ring
496. The end of the pin  means and the upper feed sprocket drive 55  500 is
provided with a notch 504 to permit shaft 494.                        120
clearance for a smaller, second drive pin 508    Referring to Fig. 14, the
drive means mounted in the ring 496. A pair of arcuate  includes a main
power shaft 520 which is belt leaf springs 510 and 512 are wrapped gener-
driven by a conventional electric motor ally about the drive shaft 494 for
driving the  which has not been shown, for clarity of the 60 toothed ring
496. The inner spring 512  figures. The power shaft 520 drives a worm  125
engages the top of one side of the first drive  gear 522 which is in
engagement with an pin 500, the same side of the second drive pin  upper
main drive gear 524 and a lower main 508. The outer leaf spring 510 is
wrapped  drive gear 526. The upper main drive gear about the shaft 494 and
engages both sides of  524 is mounted on the upper sprocket drive 65 both
the first and second drive pins 500 and  shaft 494.
130    10             1,568,389
10 An intermediate gear support plate 530 is takeup reels. When the control
lever 32 is rotatably mounted on a shoulder 532 of a  moved to its open
position, the gear support second, rearwardly mounted drive gear 534. plate
530, by engagement of the pin 195, is A  pivotal drive gear 536 is
rotatably  moved to disengage the gears 536 and 566 to 5  mounted on the
gear support plate 530 in  relieve film tension if the projector was last
70 meshing engagement with the second drive  used in the reverse position
prior to loading. gear 534 to transmit the power from the    As mentioned
previously, the projector is motor to the respective reel drives. In Fig.
provided with a sound drum 42 connected to 14, the pivotal gear 536 is
shown in engage-  an audio amplifer for use with sound accom- 10  ment with
a pair of idler gears 538 rotatably  panied movies. The sound drum is
mounted 75 mounted on journal pins 540 formed in the  on a rotatable shaft
570 extending rear- frame plate 64. The last idler gear 538 is in  wardly
past the wall 64 of the housing which mesh with a main takeup reel drive
gear 550  carries a large, generally weighted flywheel drivingly mounted'
on the pivotal end of the  portion 572. When operated in a forward 15
internal takeup reel drive system. The power  project mode, the sound drum
is driven by 80 is therefore transmitted from the motor to  the friction
between the film strip wrapped the takeup reel 69 to wind the film which is
about the drum and the surface of the drum exiting from the exit roller 450
of the film  itself and the flywheel 572 assures a smooth, path.
continuous rotation of the sound drum. In a 20    As described above, the
gear support plate  reverse project mode, the audio system can- 85 530 is
mounted for relative movement on the  not be utilised since the words would
be shoulder 532 of the second drive gear 534  reproduced backwards and
therefore often and includes a friction ring 554 between the  the film drum
is not necessarily rotated in a shoulder and the plate, so that as the
second  reverse direction. In the present embodi- 25  rearwardly mounted
drive gear 534 rotates  ment, the takeup drive sprocket 38 is in a 90 in
either direction, a torque will be applied to  position along the film path
rearwardly of the the pivotal plate 530 to rotate in the same  sound drum
42. Therefore, it would be poss- direction. A stop pin 556 is mounted on
the  ible, if the sound drum were not rotating upper end of the pivotal
plate 530 to limit the  properly, that the lower loop 50, below the 30
pivotal movement of the plate. Stop means in  film gate 40 could become
lost.  95 the form of an arcuately shaped bracket 558    Additonally, since
there is relatively little is mounted on the rearward side of the frame
tension generated on the sound drum 42 by wall 64 in proximity with the pin
so that, as the film strip, since the film is feeding in a the pivotal
plate 530 rotates in a clockwise  reverse direction, the sound drum will
not be 35  direction, the pin will engage a stop surface  properly rotated
by the film strip. Therefore, 100 560 as the pivotal gear 536 meshes with
the  a reverse sound drum drive means 580 (Fig. idler gear 538.
15) is provided to rotate the sound drum in a When the projector 20 is
switched to a  reverse or counterclockwise direction as reverse project
mode, the second, rear-  shown by arrow K in Fig. 15. The reverse 40
wardly mounted drive gear 534 rotates in a  sound drum drive means 580
includes a sec- 105 counterclockwise direction, carrying with it ond,
pivotal yoke 582 mounted in a rearward the pivotal plate 530 and thus the
pivotal shoulder 584 on the second, rearwardly gear 536. The plate 530
rotates in a counterc-  mounted drive gear 534 in a fashion similar
lockwise direction until the stop pin engages  to the pivotal plate 530. A
rear plate 586 is 45  a second stop surface 562 whereat the pivotal secured
to the drive shaft 494 by a torque 110 gear 536 meshes with a supply reel
main  ring 588 biasing the plate 586 against the drive gear 566 mounted on
the pivotal end of pivotal yoke 582. The yoke 582 will then 



the supply reel support arm 66. The main  rotate with the rearwardly
mounted drive supply reel gear 566 is drivingly connected to  gear 534. The
rearwardly mounted drive 50  the internal supply reel drive within the arm
gear 534 is in engagement with an idler gear 115 66 to rotate the supply
reel 67 in a clockwise, 590 which meshes with a pinion gear 592 reverse
direction to roll the film strip as it rotatably mounted on the end of the
yoke exits from the top of the projector during  582. The pinion gear 592
is connected to a reverse.                              drive roller 594
which includes a rubber type, 55    Thus, the shifting between forward and
peripheral friction surface 596, such as an 120 reverse project directions
is accomplished  0-ring or the like. automatically by reversing the
direction of    When the projector is operated in the rotation of the upper
drive gear 524 which  reverse direction, the second drive gear 534 causes
the pivotal drive gear 536 to engage  rotates in a counterclockwise
direction which 60  either the idler gear 538 or the supply reel urges the
yoke 582 in a counterclockwise 125 drive gear 566. Both of the reel drive
gears  direction driving the roller 594 into engage- 550 and 566 are
mounted by a one-way drive  ment with the peripheral surface of the sound
means similar to a ratchet drive, so that rota- drum flywheel to thus
rotate the flywheel in a tion of the respective gears in only one direc-
clockwise direction. When operated in a for- 65  tion will rotate the
respective supply or ward direction, the drive gear 534 rotates in a 130
11                                      1,568,389 clockwise direction thus
rotating the yoke  than when driven by the pivotal gear 536. 582 in a
clockwise direction until a tab 598    The support plate 640 is pivoted
between extending upwardly therefrom engages a  its engaged position and
its disengaged posi- stop pin 600 mounted on the frame wall 64. tion by
movement of the takeup reel mount- 5  This rotation will disengage the
driving rela-  ing arm 68 from its position as shown in Fig. 70 tionship
between the roller 594 and the fly-  16 to its positon as shown in Fig. 17.
The wheel 572 and thus permit the flywheel to  pivotal plate 640 is
connected by a pair of rotate freely in a counterclockwise direction
springs 652 and 654 to a control cable 656 under the influence of the film
friction on the  secured by a torque ring 658 to the actuator 10  sound
drum.                            tab 626 on the flange 624. As the arm 68
is 75 The projector 20 of the present invention  rotated upwardly, the
tension on the cable includes a rapid rewind means, generally  656
increases as the tab 626 rotates so that designated 610 (Figs. 16 and 17),
to rewind  the biasing springs 652 and 654 elongate the film back onto the
supply reel at a much  slightly moving the mounting plate 640 to its 15
faster rate than, for example, the reverse pro-  engaged position. When in
the engaged posi- 80 ject speed. During normal projection, in  tion, a
second stop pin 670 on the movable either the forward or reverse direction,
the  plate 530 engages a stop surface 672 on the takeup reel supply arm 68
is maintained in a  actuator plate 640 which prevents the pivotal generally
honzontal direction by a detent gear 536 from engaging the rearward drive
20  means comprising a spring biased button 612  gear 566 on the supply
reel support arm 66.  85 and an arcuate notch 614 on the arm 68. The
Thus, by the simple movement of the arm 68 includes a second notch 616
which  takeup reel support arm from a generally will engage the button 612
and maintain the  horizontal position to a generally vertical arm 68 in a
generally vertical direction as position, the rapid rewind means is
automat- 25  shown in Fig. 17 for rapid rewind. The arm  ically activated
to rewind the film strip. Pref- 90 68 is pivotally mounted to the frame
wall 64  erably, the film strip is rewound in a straight by a flange 620
maintained thereon by a  line path between the takeup reel and the
plurality of screws 622 threaded into the con- supply reel entirely outside
of the projector. trol arm 68. A second, rotary bracket 624 is However, if
desired, the rapid rewind mode 30  secured to the arm 68 by the same
plurality of can be utilised to rewind the film while in the 95 screws 622.
The bracket includes a rear- projection by simple actuation of the guide
wardly directed tab 626 which rotates with  means 28 to the open position.
the bracket 624 to actuate the rewind drive    After rewind of a particular
roll of film, the means.                                takeup reel support
arm is lowered to its 35    As described above, during reverse pro-
horizontal or folded, closed position and the 100 ject, the supply reel 67
is driven by the  release of the tension on the springs 652 and pivotal
drive gear 536 to take up the film  654 permit disengagement of the three
idler strip. However, the rewind drive means 610  gears 634 through 638.
The idler gears are includes a separate gear train for rotating the
pivoted out of engagement by a biasing 40  supply reel at a faster, reverse
rate. Referring  spring 675 wrapped around the pivotal axis 105 to Figs.
10, 16 and 17, the rapid rewind drive  642. means comprises an intermediate
drive gear   The invention hereby described provides a 630 mounted on the
drive shaft 494 between  slot load projector which is easily and conve- the
main drive gear 524 and the rearward  niently loaded by the operation of a
single 



45  drive gear 534. A smaller, rapid rewind drive  control lever. The
multiple position guide 110 gear 632 is mounted forwardly of the drive
means which is actuated by the control lever gear 566 on the pivotal end of
the supply reel 32, opens to permit proper insertion of the support arm 66
in a driving relationship with  film edgewise into the projector through
the the drive system therein to rotate the supply  slot, generally
designated 24. The guide 50  reel 67. Three idler gears 634, 636 and 638
means element align the film with the drive 115 are rotatably mounted on a
cam plate 640  sprocket, the takeup sprocket and the sound which is
pivotally mounted to the frame wall drum while additionally forming an
upper 64 by the journal 642 of the central idler gear and lower loop on
either side of the film 636. The plate 640 is free to pivot between its
shuttle or gate. Closure of the guide means 55  disengaged. position, as
shown in Fig. 16, automatically encapsulates the film strip  120 where it
drives none of the elements of the within the projector in a proper
position for projector, to the engaged position as shown  viewing. A novel
tension absorbing system is in Fig. 17 where the power is transmitted
provided by the snubbing sprockets and through the intermediate drive gear
630, the  lower pivotally mounted roller to prevent 60  three idler gears
634 through 638 and the  any damage to the film as when a slack por- 125
rapid rewind drive gear 632 on the inner end  tion is rapidly wound onto a
supply or takeup of the support arm 66. The step down ratio  reel. The last
described rapid rewind drive between the intermediate drive gear 630 and
means is conveniently operated by lifting the the rapid rewind drive gear
632 causes the takeup reel support arm 68. This actuates the 65  supply
reel 67 to rotate at a much faster rate rewind drive means which will
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12 film at a much fasterrate than merely reverse  adjacent the feed
sprocket and the takeup projecting the film through the projector.
sprocket, said sprocket guards being mov- WHAT WE CLAIM IS:
able in response to operation of said actuator 1. A motion picture
projector having a  between an open position out of engagement 5  frame, a
slot for edgewise loading of film, a  with the respective sprocket and a
closed  70 feed sprocket, a takeup sprocket, a film gate, position
encapsulating the film strip against a drive means for driving the film
through the  the respective sprocket. projector, and a multiple position
guide    9. A projector as claimed in claim 8, means for engaging the film
and defining the  wherein each sprocket guard is secured to a 10  path of
travel thereof, a manually operable  mounting plate pivotally mounted on
the  75 actuator being mounted on the frame for  frame and operatively
associated with the moving said guide means between an open  actuator to
move the sprocket guard away position wherein a film strip can be loaded
from the sprocket when the actuator is in said into the projector and'a
closed position  open position and toward the sprocket when 15  where the
film strip is engaged by said film  the actuator is in said closed
position.  80 gate and said sprockets, a pair of loop form-    10. A
projector as claimed in claim 9, ing rollers being provided, one on either
side  wherein each of said' sprocket guards of the film gate, said rollers
being movable, in  includes an arcuate surface for engaging and response to
operation of said actuator, bet-  flexing the film for contact with a
plurality of 20  ween an open position for engaging the film  teeth on said
sprockets.           85 andforming a loop on either side ofsaid gate    11.
A projector as claimed in claim 10, and a retracted closed position out of
wherein each of said sprocket guards is engagement with the film strip
latch means  pivotally mounted on the respective mount- being provided for
maintaining said actuator  ing plate and is biased against a stop means 25
in the open or closed position.         provided on the mounting plate so
that the 90 2. A projector as claimed in claim 1, sprocket guard may be
pivoted away from wherein the pair of loop forming rollers  said sprocket
against the biasing meanswhen comprise a feed roller mounted between the
said actuator is in the closed position to per- feed sprocket and the film
gate and a takeup  mit viewing of the film strip to ensure proper 30
roller mounted between the film gate and the  alignment of the sprocket
with the film strip 95 takeup sprocket.
perforations. 3. A projector as claimed in claim 2,   12. A projector as
claimed in claim 11, wherein the feed roller and takeup roller are
comprising stop means mounted on the mounted by means allowing movement of
frame to limit the pivotal movement of the 35  each roller in an arcuate
path of travel away  sprocket guard relative to said mounting  100 from
said film strip when moving from said  plate. open to said closed
positions, in response to    13. A projector as claimed in claim 12,
operation of actuator.                  wherein said actuator includes a
pivotal con- 4. A projector as claimed in claim 3, trol lever and a drive
pin associated there- 40  wherein said roller mounting means includ-  with
for moving said mounting plate between  105 ing a first pivotally mounted
plate for each  the open and closed positions. 



roller, having a cam slot therein for engaging    14. A projector as
claimed in any one of a cam surface on the frame to define the path  claims
1 to 13, comprising an upper control of travel of the respective roller.
pin operatively associated with the actuator 45    5. A projector as
claimed in claim 4, for reciprocal movement between an open 110 wherein
said first pivotally mounted plate for  position out of engagement with the
film each roller is pivotally mounted to a second  strip and a closed
position also out of plate pivotally mounted on the housing, said
engagement with the film strip, said pin being first plate being pivotable
with respect to said  movable by said actuator in a path of travel 50
second plate, as defined by said cam surface  defined by said guide means
for engaging the 115 as said second plate pivots in response to  film strip
intermediate said open and closed operation of the actuator.
positions to prevent longitudinal movement 6. A projector as claimed in
claim 5, of the film strip out of the projector during wherein said
actuator includes a pivotal con-  movement of the actuator from the
openpos- 55  trol lever and at least one drive pin associated  ition to the
closed position.  120 therewith for drivingly engaging and pivoting    15.
A projector as claimed in claim 14, each of said second pivotally mounted
plates.  wherein said' control pin is mounted by 7.    A projector as
claimed in claim 6, means for moving the control pin in a recip- wherein
the cam surface comprises a bushing  rocal path first toward said film
strip for 60  provided about the rotational axis of the  engagement
therewith and then away from  125 respective feed and takeup sprockets for
said film strip for disengagement therewith in engaging the cam slot in the
first pivotally  response to the manual operation of said mounted plate.
actuator. 8. A projector as claimed in any one of    16. A projector as
claimed in claim 15, 65  claims 1 to 7, comprising sprocket 'guards
wherein said pin mounting means includes a 130    12 1,568,389
12 film at a much faster rate than merely reverse  adjacent the feed
sprocket and the takeup projecting the film through the projector.
sprocket, said sprocket guards being mov- WHAT WE CLAIM IS:
able in response to operation of said actuator 1. A motion picture
projector having a  between an open position out of engagement 5  frame, a
slot for edgewise loading of film, a  with the respective sprocket and a
closed  70 feed sprocket, a takeup sprocket, a film gate, position
encapsulating the film strip against a drive means for driving the film
through the  the respective sprocket. projector, and a multiple position
guide    9. A projector as claimed in claim 8, means for engaging the film
and defining the  wherein each sprocket guard is secured to a 10  path of
travel thereof, a manually operable  mounting plate pivotally mounted on
the  75 actuator being mounted on the frame for  frame and operatively
associated with the moving said guide means between an open  actuator to
move the sprocket guard away position wherein a film strip can be loaded
from the sprocket when the actuator is in said into the projector and a
closed position  open position and toward the sprocket when 15  where the
film strip is engaged by said film  the actuator is in said closed
position.  80 gate and said sprockets, a pair of loop form-    10. A
projector as claimed in claim 9, ing rollers being provided, one on either
side  wherein each of said sprocket guards of the film gate, said rollers
being movable, in  includes an arcuate surface for engaging and response to
operation of said actuator, bet-  flexing the film for contact with a
plurality of 20  ween an open position for engaging the film  teeth on said
sprockets.             85 and forming a loop on either side of said gate
11. A projector as claimed in claim 10, and a retracted closed position out
of  wherein each of said sprocket guards is engagement with the film strip
latch means  pivotally mounted on the respective mount- being provided for
maintaining said actuator  ing plate and is biased against a stop means 25
in the open or closed position.          provided on the mounting plate so
that the 90 2. A projector as claimed in claim 1, sprocket guard may be
pivoted away from wherein the pair of loop forming rollers  said sprocket
against the biasing means when comprise a feed roller mounted between the
said actuator is in the closed position to per- feed sprocket and the film
gate and a takeup  mit viewing of the film strip to ensure proper 30
roller mounted between the film gate and the  alignment of the sprocket
with the film strip  95 takeup sprocket.
perforations. 3. A projector as claimed in claim 2,    12. A projector as
claimed in claim 11, wherein the feed roller and takeup roller are
comprising stop means mounted on the mounted by means allowing movement of
frame to limit the pivotal movement of the 35  each roller in an arcuate
path of travel away  sprocket guard relative to said mounting  100 from
said film strip when moving from said  plate. open to said closed
positions, in response to    13. A projector as claimed in claim 12, 



operation of actuator.                  wherein said actuator includes a
pivotal con- 4. A projector as claimed in claim 3, trol lever and a drive
pin associated there- 40  wherein said roller mounting means includ-  with
for moving said mounting plate between  105 ing a first pivotally mounted
plate for each  the open and closed positions. roller, having a cam slot
therein for engaging    14. A projector as claimed in any one of a cam
surface on the frame to define the path  claims 1 to 13, comprising an
upper control of travel of the respective roller.      pin operatively
associated with the actuator 45    5. A projector as claimed in claim 4,
for reciprocal movement between an open  110 wherein said first pivotally
mounted plate for  position out of engagement with the film each roller is
pivotally mounted to a second  strip and a closed position also out of
plate pivotally mounted on the housing, said  engagement with the film
strip, said pin being first plate being pivotable with respect to said
movable by said actuator in a path of travel 50  second plate, as defined
by said cam surface  defined by said guide means for engaging the 115 as
said second plate pivots in response to  film strip intermediate said open
and closed operation of the actuator.               positions to prevent
longitudinal movement 6. A projector as claimed in claim 5,  of the film
strip out of the projector during wherein said actuator includes a pivotal
con-  movement of the actuator from the open pos- 55  trol lever and at
least one drive pin associated  ition to the closed position.   120
therewith for drivingly engaging and pivoting    15. A projector as claimed
in claim 14, each of said second pivotally mounted plates.  wherein said
control pin is mounted by 7. A projector as claimed in claim 6,  means for
moving the control pin in a recip- wherein the cam surface comprises a
bushing  rocal path first toward said film strip for 60  provided about the
rotational axis of the  engagement therewith and then away from  125
respective feed and takeup sprockets for  said film strip for disengagement
therewith in engaging the cam slot in the first pivotally  response to the
manual operation of said mounted plate.                           actuator.
8. A projector as claimed in any one of    16. A projector as claimed in
claim 15, 65  claims I to 7, comprising sprocket guards  wherein said pin
mounting means includes a 130    13 1,568,389                 13 first
pivotally mounted plate having a cam   operatively associated with said
drive train slot therein for engagement by a cam surface  and said actuator
for terminating the applica- on the frame to define the path of travel of
tion of power to said drive train in response the control pin.
to initial movement of said actuator. 5     17. A projector as claimed in
claim 16,    25. A projector as claimed in claim 24, 70 wherein said first
pivotally mounted plate is  wherein said actuator has means to maintain
pivotally secured to a second plate pivotally  said switch means operative
during move- mounted on the housing, said first plate  ment of the actuator
between said open and being pivotable with respect to said second  said
closed position. 10  plate, as defined by said cam surfaces as said    26.
A projector as claimed in claim 25, 75 second plate pivots in response to
the opera-  wherein the projector includes a projection tion of said
actuator.                   lamp and said switch means is operatively 18. A
projector as claimed in claim 17,  connected to said projection lamp to cut
off comprising a stop pin secured to said second  the power to said
projection lamp during 15  plate for engagement with the film strip as
movement of the actuator from said closed to  80 said control pin engages
the film strip during  said open position. movement of the actuator between
the open    27. A projector as claimed in claim 26, and closed position to
frictionally prevent  comprising second switch means in series relative
movement of the film strip with  with said first switch means and said
projec- 20  respect to said control pin.              tion lamp, said
second switch means being 85 19. A projector as claimed in claim 18,
actuated when said slide plate is in its open wherein said manually
operable actuator  position to maintain the projection lamp in includes a
pivotal control lever and a drive  its off position while said actuator is
in its pin associated with said second plate for driv-  open position. 25
ing said second plate through a predeter-    28. A projector as claimed in
claim 27, 90 mined arc of travel as said actuator is manu-  comprising a
sound-track lamp and audio ally operated.
amplifier, said sound-track lamp being con- 20. A projector as claimed in
any one of  nected to said first switch means and said claims 1 to 19,
wherein said latch means  second switch means so that the power to 30
comprises a manually movable control lever  said sound-track lamp and said
audio amp- 95 pivotally mounted to the base, a slide plate  lifier is cut
off by actuation of said first switch secured to said pivotal control
lever, an  means and maintained inoperative by said actuator plate
rotatably mounted on said  second switch means when said actuator is in 



pivotal control lever, and lost motion means  said open position. 35
interconnecting said slide plate and said    29. A projector as claimed in
any one of 100 actuator plate permitting relative movement  claims 2 to 28,
comprising release means between said slide plate and said actuator
associated with said takeup roller for retain- plate during the initial
movement of said con-  ing said roller in said open position for a trol
lever when operated between said open  predetermined period while said
actuator is 40   and closed positions.                     moved to the
closed position to prevent the 105 21. A projector as claimed in cdaim 20,
lower loop from being lost. wherein said lost motion means comprises a
30. A projector as claimed in claim 29, slot in said slide plate and a tab
formed on  comprising biasing means connected to said said actuator plate
in alignment with said  takeup roller for biasing the roller to the 45
slot, the width of said tab being less than the  closed position, out of
engagement with said 110 length of said slot.                     film. 22.
A projector as claimed in claim 21,    31. A projector as claimed in claim
29 comprising a latch pivotally mounted on the  wherein said takeup roller
is rotatably frame and a pair of notches on the actuator  mounted on a
roller bracket, said roller brac- 50   plate for engagement with said latch
when  ket being pivotally mounted to a first mount- 115 the actuator plate
is in said open or said  ing plate, said first mounting plate being closed
positions, said latch being biased in a  pivotally mounted to a second
mounting direction so as to constantly urge said latch  plate pivotally
secured to the frame, said rol- into one of said notches.
ler mounting bracket having a pin therein, 55     23. A projector as
claimed in claim 22,  said pin extending through an arcuate slot 120
wherein said slide plate includes at least a  provided in said first
mounting plate to pro- pair of cam surfaces for engaging said latch  vide
for relative pivotal movement of said during said lost motion travel to
disengage  mounting bracket, and thus arcuate move- said latch, against the
force of said biasing  ment of said roller with respect to said first 60
means, from either notch on said actuator  mounting plate.
125 plate to permit conjoint rotation of said    32. A projector as claimed
in claim 31, actuator plate with said slide plate through  wherein said
first mounting plate is con- said lost motion drive means.
nected to said actuator and includes cam 24. A projector as claimed in any
one of  means for moving said roller in a predeter- 65  claims 1 to 23,
comprising switch means  mined arcuate path first away from said film  130
14                                     1,568,389
14 strip and then toward said film strip when the  lever is manually moved
between the open actuator is operated between said open and  'and closed
positions. closed positions.                          42. A projector as
claimed in claim 1, 33. A projector as claimed in claim 32, wherein the
takeup sprocket is a sprocket 5  comprising latch means pivotally mou ted
wheel forming part of a bidirectional tension  70 on said housing for
engaging said roller  absorbing sprocket arrangement,saidsproc- mounting
bracket when the actuator is in aid ket wheel being mounted on a drive
shaft for open position and  momentarily maintaiing  rotation therewith, a
sprocket toothed ring said loopformingrollerinitsextended  pen  being
mounted on said sprocket wheel for 10  position during a portion of the
movement of  generally conjoint rotation therewith, and 75 said actuator
towsaid  aid closed positi .   lost motion drive means being provided bet-
34. 'A projector as claimed in clai 33, ween said sprocket wheel and said
toothed comprising release' means having a pin  ring to permit relative
rotation between said mounted on said latch means as said act tor  toothed
ring and said sprocket wheel in both 15  approaches said closed position
for contact-  directions.                          80 ing said latch means
and permitting relive    43. A projector as claimed in claim 42, movement
of said roller mounting b cket  comprising biasing means associated with
with respect to said first mounting plat.    said lost motion means for
constantly urging 35. A projector as claimed in clai 34,  the sprocket
toothed ring to rotate conjointly 20  wherein said latch means is biased
towards its  with said sprocket wheel.          85 engaged position and
said roller mouting    44. A projector as claimed in claim 43, bracket is
biased towards its position closest  wherein said biasing means includes
means to the film gate after the forming of a loop.  to urge the sprocket
toothed ring in one 36. A projector as claimed in claim 35,  direction by a
first force, and in the opposite 25  wherein said takeup loop-forming
roller  direction by a second, relatively smaller, 90 includes a manually
actuatable elongated  force. extension, accessible to the user of th pro-
45. A projector as claimed in claim 43 or jector, to permit manual movement
of said  44, wherein said lost motion means between roller mounting bracket
with respect t said  said sprocket wheel and said toothed ring 30  first
mounting plate to permit reform ng of  comprises a first drive pin mounted
on said    95 



the film loop at any time, by manual ctua-  sprocket wheel, and a second
drive pin tion thereof, in the event said loop is I st by  mounted on said
toothed ring, the biasing the projector.                           means
interconnecting said first drive pin 37. A projector as claimed in any one
of  with said second drive pin. 35  claims 1 to 36, comprising a pair of ga
rails   46. A projector as claimed in claim 45, 100 for horizontally
positioning said films rip at  wherein said biasing means comprises at said
gate, at least one of said guide rail being  least one leaf-type spring
engaging said first horizontally movable and biased tow  d the  drive pin
at one end thereof and said second other of said film guide rails, and cam
eans  drive pin at the other end thereof so that, as 40  associated with
said movable film gui e rail  the toothed ring is rotated relative to said
105 for moving said rail away from said tatio-  sprocket wheel, said leaf
spring biases to an nary rail during operation of said act ator.  open,
larger tension producing position. 38. A projector as claimed in clam 37,
47. A projector as claimed in claim 46, wherein said movable guide rail is
biad by a  wherein said biasing means includes two 45  resilient spring
toward said stationa  guide  leaf-type springs, both of said springs having
110 rail and mounted for movement by a air of  one end engaging said first
drive pin on one generally horizontal slots.              side thereof and
the opposite ends engaging 39. A projector as claimed in claim 38,  said
second drive pin with only one of said wherein said cam means comprises t
least  springs engaging the opposite side of said 50  one pin having a
convex head  ortion  firs  rive pin, so that during relative rotation  115
thereon for engagement by a movable cam   of said toothed sprocket ring, in
one direc- follower associated with said actu or for  tion, both of said
biasing springs are movement away from said stationa  guide  extended, and
only one of said biasing rail as said actuator is  manually opeated.
springs is extended when the toothed ring is 55    40. A projector as
claimed in cl im 39,  rotated in the opposite direction relative to  120
wherein said cam follower is moued for  said sprocket wheel. horizontal
movement on a lens m unting    '48. A projector as claimed in any one of
assembly, said lens mounting assembly being  claims 42 to 47, comprising an
exit film guide moved upon manual operation  of said  roller pivotally
mounted on the projector, 60  actuator.                                and
biasing means for urging the roller .125 41. A projector as claimed in c im
40, 'toward the film strip and absorb tension wherein said actuator
includes a piv tal con-    therefrom against the biasing force of said trol
lever and a drive pin associated  ith said  biasing means. lens assembly
for moving said lens  sembly    49. A projector as claimed in claim 48, 65
in a horizontal path of travel as sacontrol  wherein said tension absorbing
sprocket 130    15                            1,568,389 drive means
comprises a sprocket wheel and a sprocket toothed ring rotatably mounted
for conjoint rotation therewith, said sprocket toothed ring being rotatable
relative to said 5    sprocket wheel in  a reverse  direction  to absorb
tension within the film strip to add to the tension absorbing capabilites
of said bias- ing means. For the Applicants 10             RONALD VAN
BERLYN Chartered Patent Agents. Printed for Her Majesty's Stationery
Office, by Croydon Printing Company Limited, Croydon, Surrey, 1980.
Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.    


