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and showing the parts of the mech- a Company organized under the Laws of
anism  in their rest position, i.e., when the State of New Jersey, United
States of neither the film  advance means nor the America of 343 State
Street, Rochester, New  drive for the zoom lens system is being 5 York
14650, United States of America do  operated from the motor;
50 hereby declare the invention for which we    Fig. 2 is a view similar to
Fig. 1 but pray that a patent may be granted to us, showing certain parts
in a position to which and the method by which it is to be per- they are
moved by the engagement of a formed, to be particularly described in and
camera operating means; 10 by the following statement:-              Fig. 3
is a view similar to Fig. 2 but 55 This invention relates to a drive mech-
showing the parts in the position assumed anism for a motion picture
camera, par- after further movement of the camera oper- ticularly a drive
mechanism which utilizes  ating means: a single motor for simultaneously or
inde-   Fig. 4 is a view similar to Fig. 1 but illu- 15 pendently driving
both the film advancing  strates a coupling of the motor to the zoom 60
mechanism  and an adjustable zoom  lens  lens adjusting apparatus; system.
Fig. 5 is a view similar to Fig. 1 but It is an object of the present
invention to  showing the gears for the film  advance provide an improved
drive mechanism, for means in  a position  that occasionally 20 a motion
picture camera, having a single  occurs:                              65
motor wherein a zoom lens system and a    Fig. 6 is a perspective view of
certain film advance means in a camera may be  elements of the drive
mechanism  of the selected for operation independently or invention;
simultaneously.                           Fig. 7 is an electrical schematic
diagram 25  According to the present invention, there  of a control circuit
for the mechanism of 70 is provided a drive mechanism, for a motion  the
invention; and picture camera, comprising a motor, first   Figs. 8-10 are
fragmentary views illu- gear means drivable by the motor and selec-
strating a second embodiment of a drive tively movable to provide an output
for  mechanism of the invention. 30 driving a cam to operate a pull-down
claw,   As motion picture cameras are well 75 second gear means drivable by
the motor known, the present description will be and selectively movable to
provide an out- directed in particular to elements forming put in either of
two opposite directions for  part of, or cooperating more directly with,
driving a lens element of a variable focus  the drive mechanism of the
present inven- 35 lens, either, neither or both of the outputs  tion,
elements not specifically shown or 80 being selectable.
described herein being understood to be There is further provided a motion
pic- selectable from those known in the art. ture camera including a drive
mechanism    Referring now to the drawings in detail, as above.
a motion picture camera incorporating a 40  The invention will be described
further, drive mechanism of the present invention 85 by way of example,
with reference to the  comprises casing  or mechanism  plates accompanying
drawings, in which:        generally designated 10 and 11. Plate 10 Fig. 1
is a fragmentary elevation view of supports a suitable zoom  lens system a
motion picture camera illustrating a drive  generally designated 12. The
lens systems 45 mechanism according to the present inven- illustrated by
way of example comprises 90    2                                    1 395
374                                   2 three lens elements 14, 16, 18
which define  independently of operation of the film ad- an optical axis
20. The lens element 14 is  vance mechanism by closing of a normally
normally stationary during adjustment of open switch designated SW-1.
Switch SW-1 the zoom lens system but may be movable  includes a movable
contact member 70 5 for focusing and certain manufacturing ad- which is
carried by a mid portion of rod 56 70 justments, if desired. At least one
of the and is movable with the rod into engage- elements of the lens
systems, for example  ment with either one of two stationary con- 



the element 16, is supported by a lens  tacts 72a or 72b. Contacts 72a and
72b mount 22 for movement along the optical are electrically connected so
that a circuit 10 axis 20 in each of two opposite directions  (described
later) can be closed to the motor  75 for varying the magnification of the
lens  each time movable contact 70 is brought system. Lens mount 22
comprises a rack  into engagement with either of the stationary shown
generally at 24 and having a plurality  contacts. Switch SW-1 is held in
its nor- of teeth which are adapted to engage with  mally open position by
any suitable means, 15 teeth of a gear 26 mounted on a shaft 28. such as by
a leaf spring 74 which engages 80 Also mounted on shaft 28 is a second gear
the lens control member 62 to hold it in 30 which is adapted to be driven
from a  position shown in Fig. 1, thereby holding suitable motor, such as
an electric motor 32. the switch in its open position. The coupling of the
motor to the gear 30 is   The film  advance mechanism  for the 20 effected
by a plurality of gears including a  camera includes a cam  member shown 85
gear 34 mounted on motor shaft 36 which  generally at 80 which is
positioned between is adapted to mesh with a relatively large  mechanism
plates 10 and 11 and is rotatably gear 38 carried by a shaft 40. Shaft 40
is  mounted on a cam shaft 82. In a manner carried by a generally
triangular rocker  well known in the art, one face of the cam 25 plate 42
which also carries two shafts 44  (the face opposite from that shown in
Figs. 90 and 46 for gears 48 and 50, respectively.  1-6) can include both
an edge cam surface Gears 48 and 50 are in meshing engage-  84 and a face
cam surface (not shown). The ment with each other, and gear 48 is  face and
edge cams are used for driving a adapted to be driven from a gear 52 which
claw in a generally rectangular path so that 30 is mounted on shaft 40 and
thereby driven  the claw enters a perforation of a film strip, 95 * from
gear 38. Plate 42 is pivotably mov-  advances the film  strip a
predetermined able about the axis of shaft 40 to bring  distance relative
to an exposure aperture, either gear 48 or gear 50 into engagement and then
withdraws from the film perfora- with gear 30 on shaft 28. Because gear 48
tion and cycles to enter the next perforation, 35 and gear 50 are in
engagement with each  thereby intermittently advancing the film     100
other, they rotate in opposite directions so  past the exposure aperture
camera. Cam 80 that the zoom lens system can be driven in  has a plurality
of teeth 86 about its outer either of two directions by selectively en-
periphery which are adapted to be engaged gaging gear 48 or gear 50 with
gear 30. A  with gears for driving the cam from motor 40 clutch (not shown)
can be provided in the  32. The face of cam 80 opposite from the 105 gear
train between the motor and the ad-  face and edge cams has a recess 88
formed justable lens element 16 to permit the drive  therein comprising a
generally circular por- for the element 16 to remain engaged after  tion
88a which is coaxial with shaft 82 and the element has reached the extreme
limits  an elongate extension or projecting portion 45 of its movement.
88b which communicates with portion 88a   110 The pivotal movement of plate
42 is  but is spaced from the axis of shaft 82 by controlled by means of a
rod 56 which has  a distance greater than the radius of circular one end
portion thereof pivotally connected  portion of 88a. The purpose of the
recess at 58 to plate 42 in spaced relation to the  will be described
later. 50 axis of shaft 40. The other end portion of   Cam 80 is couplable
to motor 32 by a 115 rod 56 is connected at 60 to an end portion  gear
train including two identical gears 90 of a lens operating control member
62, the  and 92 which are rotatably mounted on a latter being pivoted at 64
to mechanism  plate 94 pivotal about the axis of shaft 36. plate 10. Thus,
as shown in Fig. 4, when  The gears are spaced from each other so 55 the
right portion of the control member 62  that they are not in meshing
engagement   120 is depressed the plate 42 swings about the  with each
other. Gear 90 meshes with gear axis of shaft 40 to bring gear 48 into
engage- 34 on the motor shaft 36 and gear 92 ment with gear 30 to drive the
lens element meshes with a smaller gear 96 on the motor 16 in one
direction. Similarly, depression  shaft. Gears 90 and 92 are aligned in a
60 of the left portion of lens control member common plane with the teeth
86 on cam 80 125 62 swings plate 42 in the opposite direction  so that
either gear 90 or gear 92 can be to bring the gear 52 into engagement with
brought into meshing engagement with the the gear 30 thereby to reverse the
movement teeth on the cam in response to pivotal of the movable lens
element. Motor 32  movement of plate 94. Because gear 96 is 65 can be
energized to adjust the lens system  smaller in diameter than the gear 34,
cam 130    3                                     1 395 374
3 80 is rotated at a faster rate by gear 90    Control member 100 and
slider assembly than by gear 92. Of course, the particular  114 are located
above the upper surface of number of rpm's imparted to the cam by
mechanism plate 11. Slider assembly 114 each gear can be determined by the
gear is mounted on mechanism  plate 11 by 5 ratios and motor speed.  In a
preferred  means of two spaced guide pins 130 and 132 70 embodiment, cams
90 and 92 are driven at which project from plate 11 into two elon- rates
which rotate cams 80 to effect opera- gate guide slots 134 and 136,
respectively 



tion of the associated film pull down claw  in the slider assembly. This
mounting per- (not shown) at rates of either 9 frames per  mits the entire
assembly 114 with the con- 10 second or 18 frames per second, respec-  trol
member 100 thereon to be shifted to 75 tively. Both gears 90 and 92 can be
dis-  the right from the position shown in Fig. 1 engaged from gear teeth
86 as shown in Fig. through the position shown in Fig. 2 to the 1 when the
camera is not in operation or position shown in Fig. 3.  During such when
film is not being advanced, thereby  movement of assembly 114 control
member 15 permitting the single motor 32 to be used  100 engages one or the
other of the tabs 95 80 for driving the zoom lens mechanism as  or 97 to
effect pivotal movement of plate described hereinbefore.  Also, it will be
94 and thereby bringing one of the gears 90 apparent that the zoom lens
mechanism can  or 92 into meshing engagement with the be operated in the
manner described even  gear teeth 86 on the cam. This is illu- 20 when film
is being advanced through the  strated in Figs. 1-3 for movement of gear 85
camera since the coupling of the motor to  92 into engagement with cam gear
teeth. the cam 80 is totally independent of the  Gear 90 is moved into
engagement with the coupling of the motor to the zoom lens drive  cam gear
teeth by shifting control member system.
100 downwardly from its Fig. I position 25   Plate 94 has two tabs for lugs
95 and 97  and then moving slider assembly 114 to the 90 which project
outwardly away from the face  right. of the plate opposite from the gears
90 and    In order to initiate advancement of film 92. These tabs are
located at the ends of through the camera the camera operator fingers on
the plate. A speed control mem- moves a trigger lever 140 to the right as
30 ber, generally designated 100, is substan- viewed in the drawings. This
can be effected 95 tially C-shaped in configuration, having a  by manually
depressing the left end portion substantially  semi-circular opening  100a.
of the lever which is conveniently located at Notches 102 and 104 in the
speed control the exterior of the camera. Lever 140 is member face into
opening 100a from oppo- mounted for sliding movement with respect 35 site
sides thereof, and are of sufficient size  to the mechanism plate 11 by a
pair of 100 to receive the tabs 95 and 97, respectively. mounting pins 142
and 144 on plate 11 As is apparent in Figs. 1-5, the size of the  which
project upwardly into elongate slots opening 100a is sufficiently large so
that  146 and 148, respectively, in lever 140. only one tab 95 or 97 at a
time can be posi- Lever 140 is urged to the position as shown 40 tioned in
its respective notch in the control in Fig. 1 by a tension spring 150 which
is 105 member. However, the control member is  stretched between the pin
142 and a tab 152 adjustable in an up-and-down direction (as  on the lever.
viewed in the drawings) so that either of   Lever 140 has a finger portion
154 at its the tabs can be selectively positioned in its  right end that is
offset upwardly from other 45 respective notch. The mounting of the con-
portions of the lever, and a lug 156 on the 110 trol member which permits
such movement finger is adapted to engage one side edge comprises a pair of
elongate guide slots 106  of a cooperating, downwardly projecting and 108
in the control member which re- finger portion 158 on the slider assembly
ceive guide pins 110 and 112 repespectively.  114. Thus the biasing force
of spring 150 50 The guide pins are mounted on and project is impacted
through lug 156 to finger 158 115 upwardly from a face of a slider assembly
to urge the slider assembly 114 into the generally designated 114. Control
member  position illustrated in Fig. 1. Lever 140 100 can be held in either
of its two adjusted  and assembly 114 are resiliently connected positions
by means of a flexible, generally  together for movement to the right from
55 V-shaped member 116 which is mounted on  the Fig. 1 position to the Fig.
3 position by 120 the slider assembly 114 and which is adapted  means of a
tension spring 160 which is to engage each of a plurality of notches or
connected to and stretched between the detents 118 in a side edge of the
control finger portion 154 of lever 140 and the member.  The control member
can be  finger portion 158 of assembly 114. Thus 60 manually moved by means
of a integral depression of trigger 140 (movement to the 125 knob portion
120 that is conveniently loc- right) produces a biasing force urging the
ated at the exterior of the camera. Suitable  assembly 114 to the right;
however, lever indicators 122 and 124 may be provided to  140 can be moved
to the right by the oper- designate to the camera operator the speed  ator
without corresponding movement of 65 at which the camera is set to operate.
assembly 114 by simply stretching or fur- 130    4
1 395 374                                      4 ther tensioning spring,
160.             when (1) trigger finger 154 moves to the As is well known
in the art, it is desirable  left (away from  flange 168), and (2) the to
stop the shutter (not shown) of the  cam rotates to a position where stop
164 is camera in a position for blocking passage  aligned with the recess
88b, thereby permit- 5 of light from the lens system to film located  ting
movement of the stop into the elon- 70 in the exposure plane of the camera,
there-  gated recess portion 88b under the biasing. by avoiding continuous
exposure of film  force of spring 166. 



when the camera is not in use. The illu-    While stop 164 maintains switch
SW-2 in strated  structure for accomplishing  this  a closed condition
until the shutter returns 10 comprises a lever 162 which is mounted on  to
the correct position  for terminating  75 pin 132 beneath slider 114 for
pivotal move-  exposure of the film, it is also necessary ment about the
axis of the pin. Projecting  to maintain engagement between one of
downwardly from one side edge of the lever  the gears 90 and 92 and the
gear teeth 86 162 is a lug 164 which extends through an  on the cam after
the trigger lever 140 has 15 opening 165 in plate 11 and into the straight
been released  by the camera operator. 80 portion 88b of the recess in the
cam  80  Failure to do this would result in the motor when the parts are
positioned as illustrated  remaining energized because switch SW-2 in Fig.
1. The stop 164 interferes with rota- was closed, but the motor would be
tion of the cam, thereby preventing rotation ineffective to continue
driving of the cam 20 of shaft 82 on which the shutter is mounted. to bring
the stop to the position where it 85 However, movement of stop 164 to the
posi- can return to the elongated portion of the tion shown in Fig. 3,
where it is in align-  recess and thereby shut off the switch in ment with
the circular portion 88a of the  the motor.  Engagement between one of
recess in the cam, permits unrestricted rota-  the gears 90 and 92 and the
gear teeth 86 25 tion of the cam  (and thus shaft 82) for is  assured  by
maintaining  the  slider go advancement of the  film  through  the
assembly 114 in the position illustrated in camera. Lever 162 normally is
biased to  Fig. 3. This is accomplished by providing the position shown in
Fig. 1 by a spring 166  a cam location interlock flange or lug 176 which is
connected to the lever and to plate  on slider assembly 114 which projects
down- 30 11.  However, the lever can be swung  ward from its bottom surface
(as illustrated 95 counterclockwise about the axis of pin 132  in Fig.
1-4), and by the provision of a in response to engagement between the
cooperating latching surface 178 on an edge finger portion of 154 of the
trigger lever  of the lever 162. The lug 176 and latch 140 and a flange
portion 168 on the end  surface 178 are located with respect to 35 portion
of lever 162 opposite from stop 164. each other so that the slider assembly
can 100 This movement is best illustrated by com-  be moved freely from the
position shown in parison of the phantom-line and solid-line  Fig. 1 to the
position shown in Fig. 2 when positions for lever 162 in Fig. 3.       the
lever is in the position illustrated in When trigger 140 is released to
terminate  those views wherein the stop 164 is in the 40 a filming
sequence, rotation of the cam  elongate portion 88b of the recess. How- 105
should be continued until the shutter re- ever, when the lever 162 moves to
the posi- turns to a position along the light path  tion illustrated in
Fig. 3. the latch surface between the lens system of the camera and  178
swings into the path of movement of the film plane. Also, motor 32 should
be  the lug 176 to prevent return movement of 45 de-energized when stop 164
is in recess  the slider assembly 114 to the position 110 portion 88b. This
is accomplished by co- shown in Fig. 1. This blocking relation operation
between stop 164 and the circular  ends when the lever 162 returns to its
Fig. recess 88a. and by operation of a second  1 position, thereby moving
surface 178 out switch SW-2.  Switch SW-2 comprises a  of the path of lug
176. 50 first contact member 170 formed by a flange    Lever 162 has an
edge 177 adjacent 115 on the end portion of lever 162 and by a  latch
surface 178 which is positioned with flexible switch contact 172 which is
con-  respect to lug 176 to prevent movement of nected in a circuit to the
motor and to a  the lever to its Fig. 3 position until the power source as
explained later. The con-  slider moves part of the way from  its 55 tact
members 170 and 172 are positioned  Fig. I position to its Fig. 3 position
This 120 with respect to each other so that switch  ensures the closing of
a switch  SW-3 SW-2 is closed as stop 164 moves from  (described later)
before lever 162 can move the recess portion 88b into the circular re-  to
close switch SW-2. cess portion 88a so that the switch SW-2    Fig. 7
illustrates an electrical schematic 60 can complete a circuit to the motor
to  diagram  suitable for interconnecting the 125 initiate operation of the
motor and rotation  various electrically controlled portions of of the cam
at approximately the same time  the camera to effect the mode of operation
the stop enters the circular recess portion.  described herein. Current is
provided from Operation of the motor will continue until a suitable source
of electric power, such as 65 switch SW-2 is opened, and this occurs a
battery 190. A circuit is coupled from 130    5
1 395 374 the battery through motor 32 whenever  gized by closing switch
SW-2, and this switch  SW-2 is closed.  Assuming  an  normally does not
occur until after the gears exposure control system is provided for the
90, 82 mesh with gear teeth 86. camera, it is desirable to energize the
After switch SW-4 opens, and before 5 exposure control system prior to the
time  switch SW-2 closes, there is an instant of 70 switch SW-2 is closed
to begin operation  tune when the camera operator cannot the pull down
mechanism. The switch  operate the zoom  lens drive mechanism 



designated  SW-3  is provided  for this  even though operator 62 is
depressed. This, purpose.  The switch is connected in a  however, is
ordinarily an extremely brief 10 circuit including  battery  190  and  the
period of time, and may not even be noticed 75 exposure control system
designated 192, the  by the camera operator. Thus if the zoom circuit being
connected in parallel to motor  lens drive is engaged and the motor running
32 and switch SW-2. The desired sequence  at the time the operator moves
lever 140 of operation is effected by providing for  to initiate
advancement of film, switch SW-4 15 closure of switch SW-3 shortly before
clos- opens to briefly stop motor 32 but switch 80 ing of switch SW-2. As
illustrated in Figs. SW-2 normally is closed an instant later to 1-4,
switch SW-3 includes a fixed contact again start the motor. Thus if the
operator 194 and a movable contact 196, the switch  continues to press the
zoom control member normally being open when the camera is  62, the zoom
lens will momentarily pause 20 not being operated due to engagement and
then continue its movement. Of course, 85 between the left end of slider
assembly 114  after the switch SW-2 is closed, switch SW-4 and the movable
contact 196. As the slider may remain open since there is no longer
assembly begins its movement from  its  any need to use switch SW-1 to
adjust the Fig. 1 to its Fig. 2 position, and before the  lens system.  In
other words, after the 25 assembly reaches a position where lug 176  motor
is energized through switch SW-2, 90 is out of the way of edge 177 of lever
162, adjustment of the lens system requires only the movable contact 196 is
closed to the  a mechanical operation that is independent fixed contact 194
to complete the circuit of the closing of switch SW-I. to  the exposure
control system.  This   The operation of the camera including 30  permits
correct exposure of the first frame  a drive mechanism  of the invention
will 95 of film.                               now be summarized.
Initially it will be Switch SW-1 is connected in parallel to  assumed that
the various parts are in the switches SW-2 and  SW-3  and to the  position
illustrated in Fig. 1 where both exposure control system 192. Switch SW-1
the zoom lens drive mechanism  and the 35 is connected in a circuit which
includes film  advance mechanism  are at rest and 100 motor 32 and battery
190 so that the  the exposure control system is de-energized. closing of
switch SW-1 normally operates  Thus switches SW-1, SW-2, and SW-3 are the
motor to drive the gears that can be  open and switch SW-4 is closed.
Referring coupled to the zoom drive mechanism.    to Fig. 4, if the camera
operator wishes to 140  In order to facilitate engagement between  adjust
the zoom  lens mechanism  without 105 the gears 90 or 92 and the gear teeth
86  effecting advancement of film through the on the cam, it is preferred
that the gears  camera, the control member 62 is depressed not be rotated
during the engagement of to rock plate 42 and to close switch SW-1, such
gears. Thus, of course, requires that thereby energizing the motor and
driving 45 the motor be de-energized. This is assured  gears 48 and 50
through the gear train 110 by the provision of a switch designated
described hereinbefore.  The zoom  drive SW-4 in Figs. 1-5 and 7 which is
normally  mechanism  is then driven in either one closed but can be opened
just prior to  of two opposite directions, depending upon engagement of
gears 90 or 92 with the gear which one of the gears 48 or 50 is engaged 50
teeth on the cam. As shown in Figs. 1-4, with gear 30. (Fig. 4 illustrates
gear 40 115 this is accomplished by utilizing the mov- engaged with gear
30.) Movement of the able contact 196 forming part of switch  zoom lens
mechanism continues until the SW-3 and another fixed contact designated
control member is released or until the rack 198, and locating the contact
198 with  24 reaches one extreme end of its move- 55 respect to movable
contact 196 so that ment where the clutch (not shown) in the 120 switch
SW-4 is normally closed when the  gear train begins to slip. slider
assembly is in its Fig. 1 position.    Assuming now that the various parts
are Switch SW-4 will remain closed until the  in the position illustrated
in Fig. 1 and slider assembly begins its movement from  that the camera
operator desires to operate 60 the Fig. 1 position and reaches its. Fig. 2
the film  pull down mechanism  without 125 position at which time the
movable contact adjustment of the zoom lens. The operator 196 becomes
disengaged from fixed contact first determines the rate at which film will
198 and moves in contact with the contact be advanced in the camera by
moving the 194 to close switch SW-3. With switch  speed control member 100
to the position 65 SW-4 open, the motor can only be ener- shown in Figs.
1-5 or to its other position 130    6                                     1
395 374                                       6 (not shown) wherein tab 97
is positioned  do not mesh, i.e., the outer extremities of within the
confines of notch 104. Then the  the teeth 86 are engaged by the outer
operator depresses the trigger lever 140 to  extremities of the teeth on
gear 90 and 92, effect its movement from the position shown  such being
illustrated in Fig. 5 of the draw- 5 in Fig. 1 through the position shown
in  ings.  This relative position between the 70 Fig. 2 to the position
shown in Fig. 3. As  gear teeth could be changed by releasing the this
occurs, spring 160 biases the slider  lever 140 and engaging the mechanism
for 



assembly 114 to the right from its Fig. 1  adjusting zoom  lens system
since such position for opening switch SW-4 and clos-  adjustment also
effects rotation of gears 90 10 ing  switch  SW-3, thereby  normally  to
and 92. However, with the mechanism of 75 energize the exposure control
system before  the invention this is not necessary because, exposure of
film begins. This travel of the  after initial movement of slider assembly
lever 140 brings the finger portion 154  114, the lever 140 can engage and
move thereof into engagement with the portion  lever 162 to close switch
SW-2 and energize 15 168 of lever 162 to urge lever 162 about the  the
motor. When the motor is energized, 80 axis of pin 132. However, movement
of gears 90 and 92 are rotated to bring the the lever 162 cannot occur (due
to the tab  gear teeth into meshing engagement with 176 on the slider
assembly) until the slider teeth 86. This is made possible by the assembly
114 moves to the right to close  spring 160 which establishes an elastic 20
switch SW-3. After tab 176 is moved to  connection between lever 140 and
slider 85 the right with the slider assembly to a  assembly 114. point that
permits pivotal movement of the    Referring now to the embodiment of the
lever 162, the lever swings to the position  invention illustrated in Figs.
8-10, a slider shown in solid lines in Fig. 3 against the  assembly
generally designated 210 is similar 25 bias of spring 166 to bring the stop
164 out to the assembly 114 described hereinbefore. 90 of the elongated
portion 88b of the recess  Thus assembly 210 is resiliently urged to the
and into the circular portion 88a. Simul-  right by spring means (such as
spring 160) taneously, switch SW-2 is closed, thereby  in response to the
camera operator depres- energizing the motor 32 to drive gears 90  sing
lever 140, and the assembly is urged 30 and 92.
to the left upon release of lever 140 by   95 As the slider assembly 114
moves to the  the biasing force exerted by a spring shown right it engages
one of the tabs 95 or 97  diagrammatically at 212.  Movement of on plate
94, thereby swinging the plate  the slider assembly to the right is limited
by about the axis of shaft 36 to bring gear  a stop 214 which projects
through an open- 35 92 or gear 90 into engagement with the teeth  ing 216
in slider assembly 210, the stop 100 86 for driving the film pull down
mech- being mounted on mechanism plate 11, for anism.   Normally,  the
gears  become  example. Movement of the slider assembly engaged before the
closing of switch SW-2  to the position illustrated in Fig. 9 closes to
avoid any difficulty that might result from  a switch designated SW-3a
comprising a 40 trying to mesh gear 90 or 92 while they  contact member 218
mounted on a suitable 105 are rotating and while the gear teeth 86 are
support member 220 and a contact member stationary.  With motor 32 running
and  defined by the right end 222 of the slider film  being  advanced  in
the  manner  assembly. Switch SW-3a is connected in a described, the camera
operator can also  circuit to the exposure control system of the 45 operate
the zoom mechanism  from  the  camera in the manner described herein- 110
motor by manipulating the control member before in connection with switch
SW-3. 62 to bring gear 48 or gear 50 into engage-   Slider assembly 210 has
a notch 224 ment with gear 30. This can be accom- which opens to its left
end and is elongated plished even though switch SW-4 is open  in the same
direction as the slider assembly 50 because the motor 32 is being driven
normally moves. A lever 226 is mounted 115 through switch SW-2.
on a pin 228 for pivotal movement about When lever 140 is released by  the
the axis of the pin. A tab 230 at one end operator, it is urged to its Fig.
1 position  of lever 226 projects into the notch 224 by spring 150. Lever
162 can then return  in the slider assembly when the slider 55 to its Fig.
1 position. Slider 114 is moved  assembly is in the position illustrated in
Fig. 120 to the left by tab 156 on lever 140 which  8. The edge 224a of
notch 224 prevents engages the slider figer 158 and moves  counterclockwise
movement of the lever 226 the slider with the lever.            about pin
228 until such time as the slider Ordinarily the teeth 86 on cam 80 and the
assembly moves to the right past its Fig. 9 60 teeth on gears 90 and 92
will be brought position to its Fig. 10 position. The length 125 into
meshing engagement with each other in  of notch 224 in slider assembly 210
is such response to the movement of plate 94 in  that the switch SW-3a is
closed before the the manner described hereinbefore. How- tab 230 is clear
of the left end of the notch. ever, the gear teeth may be positioned with
The lever is urged upwardly by a spring 65 respect to each other so that
the gear teeth. diagrammatically shown at 232.  130    7
1 395 374                                     7 Another lever 234 is
mounted on pin 228  slider assembly disengages gears 90 or 92 beneath lever
226 for pivotal movement from the gear teeth on the cam member. about the
pin. Lever 234 comprises a tab    Because levers 226 and 234 are indepen-
236 defining a switch contact which is  dently movable in a
counterclockwise direc- 5 engageable with another switch contact 238  tion
as explained hereinbefore, lever 234 70 mounted on support 220 when the
lever can be swung to the position illustrated in swings from its Fig 8 to
its Fig. 10 position.   Fig. 10 to close switch SW-2a and thereby 



Contacts 236 and 238 define a switch SW-2a  energize motor 32 for driving
gears 90 or that can be connected in a circuit to motor 92 even in those
rare situations when the 10 32 in a manner shown for switch SW-2 in  tops
of the gear teeth engages each other as 75 Fig. 7. A lug 237 on lever 234
projects  shown in Fig. 5 rather than mesh in a from the lower side edge of
the lever into  normal driving relation. In the absence of the plane of
lever 236 and adjacent the  such independent movement, the slider upper
edge of lever 236 so that the lever assembly 210 could not move to the
right - 15 226 is moved clockwise with lever 234 as  by a sufficient
distance to permit lever 226 80 the lever 234 is swung from its Fig. 10 to
its  to move upwardly until such time as the Fig. 8 position.
gears properly meshed.  This avoids the Lever 234 includes a tab 240 which
necessity of having to drive gear 90 or 92 projects downwardly through
opening 165  by operation of the zoom drive mechanism 20 in plate 11. Tab
240, like tab 164, co- in order to adjust the relative position of 85
operates with recessed portion 88 in cam  gear teeth with the teeth 86 on
the cam. 80 to permit the cam to stop only when    The invention has been
described in the shutter is across the optical path and  detail with
particular reference to preferred between the lens system and the film.
embodiments thereof, but it will be under-  - 25  Lever 234 has a flange
239 projecting into  stood that variations and modifications can 90 the
path of movement of finger 154 of the  be effected within the scope of the
invention trigger lever 140 so that the lever is swung  as defined in the
appended claims. from its Fig. 8 to its Fig. 10 position when    WHAT WE
CLAIM IS: - the trigger lever is depressed. The various    1. A  drive
mechanism, for a motion 30 parts are arranged with respect to each other
picture camera, comprising a motor, first 95- so that normally the slider
210 moves to  gear means drivable by the motor and close switch SW-2a, then
lever 234 is  selectively movable to provide an output for swung to its
Fig. 10 position (closing  driving a cam to operate a pull-down claw,
SW-2a), and then lever 226 is released by  second gear means drivable by
the motor 35 slider 210 and swung by spring 232 to the  and selectively
movable to provide an 100 position shown in Fig. 10 wherein lever 234
output for driving a cam to operate a pull- blocks movement of slider 210
to the left down claw, second gear means drivable by (and thereby prevents
uncoupling of the  the motor and selectively movable to pro- gear drive to
cam 80) until tab 240 enters  vide an output in either of two opposite 40
recess portion 88b on the cam under the  directions for driving a lens
element of a 105 influence of spring 244.                variable focus
lens, either, neither or both When trigger lever 140 is released at the  of
the outputs being selectable. end of a sequence of filming, slider assembly
2. A mechanism as claimed in Claim 1 210 is urged to left by spring 212.
Such  wherein the first gear means comprises first 45 movement of the
slider assembly is pre- and second gears on a drive shaft of the 110 vented
initially due to the engagement motor respectively engaging third and
fourth between the tab 230 on lever 236 and the  gears mounted for
alternate engagement edge 233 of the slider assembly immediately  with
peripheral gear teeth on the cam. above the notch 224. However, when the
3. A mechanism as claimed in Claim 2 50 lug 240 on lever 234 becomes
aligned with  wherein the third and fourth gears are 115 the portion 88b of
the recess in the cam, mounted on a plate pivotal about the axis lever 234
swings to the right under the  of the drive shaft, the plate having first,
influence of spring 244 to bring the tab  second and third positions
corresponding into the recess portion 88b. As this clock-  respectively to
the third gear, no gear, and 55 wise motion of lever 234 occurs, switch
the fourth gear engaging with the cam.    120 SW-2a is opened, and the lug
237 on lever   4. A mechanism as claimed in Claim 3 234 moves lever 226
downwardly from its  including a manually operable selector for Fig. 10
position to its Fig. 8 position, determining which of the third and fourth
thereby bringing the tab 230 into alignment gears will be selected. 60 with
the notch 224. This releases the slider   5. A mechanism as claimed in any
pre- 125 assembly 210 and permits it to move to the  ceding claim wherein
the second gear means left under the biasing force exerted by  comprises a
fixedly mounted gear in con- spring 212.  Thus the slider assembly  stant
mesh with a drive gear on the motor returns to its Fig. 8 position and
switch  shaft, a first movably mounted gear in con- 65 SW-3a is opened.
This movement of the  stant mesh with and driven by the fixedly 130    1
395 374                                      7 Another lever 234 is mounted
on pin 228  slider.- assembly disengages gears 90 or  92 beneath lever 226
for pivotal movement from the gear teeth on the cam member. about the pin.
Lever 234 comprises a tab    Because levers 226 and 234 are indepen- 236
defining a switch contact which is  dently movable in a counterclockwise
direc- 5 engageable with another switch contact 238  tion as explained
hereinbefore, lever 234 70 mounted on support 220 when the lever  can be
swung to the position illustrated in swings from its Fig. 8 to its Fig. 10
position. Fig. 10 to close switch SW-2a and thereby 



Contacts 236 and 238 define a switch SW-2a  energize motor 32 for driving
gears 90 or that can be connected in a circuit to motor  92 even in those
rare situations when the 10 32 in a manner. shown for switch SW-2 in  tops
of the gear teeth engages each other as 75 Fig. 7. A lug 237 on lever 234
projects  shown in Fig. 5 rather than mesh in a from the lower side edge of
the lever into  normal driving relation. In the absence of the plane of
lever 236 and adjacent the  such independent movement, the slider upper
edge of lever 236 so that the lever assembly 210 could not move to the
right 15 226 is moved clockwise with lever 234 as  by a sufficient distance
to permit lever 226 80 the lever 234 is swung from its Fig. 10 to its  to
move upwardly until such time as the Fig. 8 position.
gears properly meshed.  This avoids the Lever 234 includes a tab 240 which
necessity of having to drive gear 90 or 92 projects downwardly through
opening 165  by operation of the zoom drive mechanism 20 in plate 11. Tab
240, like tab 164, co-  in order to adjust the relative position of 85
operates with recessed portion 88 in cam  gear teeth with the teeth 86 on
the cam. 80 to permit the cam to stop only when    The invention has been
described in the shutter is across the optical path and  detail with
particular reference to preferred between the lens system and the film.
embodiments thereof, but it will be under    - 25   Lever 234 has a flange
239 projecting into  stood that variations and modifications can 90 the
path of movement of finger 154 of the  be effected within the scope of the
invention trigger lever 140 so that the lever is swung  as defined in the
appended claims. from its Fig. 8 to its Fig. 10 position when    WHAT WE
CLAIM IS:- the trigger lever is depressed. The various   1. A  drive
mechanism, for a motion 30 parts are arranged with respect to each other
picture camera, comprising a motor, first 95 so that normally the slider
210 moves to  gear means drivable by the motor and close switch SW-2a, then
lever 234 is  selectively movable to provide an output for swung to its
Fig. 10 position (closing  driving a cam to operate a pull-down claw,
SW-2a), and then lever 226 is released by  second gear means drivable by
the motor 35 slider 210 and swung by spring 232 to the  and selectively
movable to provide an 100 position shown in Fig. 10 wherein lever 234
output for driving a cam to operate a pull- blocks movement of slider 210
to the left down claw, second'gear means drivable by (and thereby prevents
uncoupling of the  the motor and selectively movable to pro- gear drive to
cam 80) until tab 240 enters  vide an output in either of two opposite 40
recess portion 88b on the cam under the  directions for driving a lens
element of a 105 influence of spring 244.                variable focus
lens, either, neither or both When trigger lever 140 is released at the  of
the outputs being selectable. end of a sequence of filming, slider assembly
2. A mechanism as claimed in Claim 1 210 is urged to left by spring 212.
Such  wherein the first gear means comprises first 45 movement of the
slider assembly is pre-  and second gears on a drive shaft of the 110
vented initially due to the engagement motor respectively engaging third
and fourth between the tab 230 on lever 236 and the  gears mounted for
alternate engagement edge 233 of the slider assembly immediately  with
peripheral gear teeth on the cam. above the notch 224. However, when the
3. A' mechanism as claimed in Claim 2 50 lug 240 on lever 234 becomes
aligned with  wherein the third and fourth gears are 115 the portion 88b of
the recess in the cam, mounted on a plate pivotal about the axis lever 234
swings to the right under the  of the drive shaft, the plate having first,
influence of spring 244 to bring the tab  second and third positions
corresponding into the recess portion 88b. As this clock-  respectively to
the third gear, no gear, and 55 wise motion of lever 234 occurs, switch
the fourth gear engaging with 'the cam.    120 SW-2a is opened, and the lug
237 on lever    4. A mechanism as claimed in Claim 3 234 moves lever 226
downwardly from its  including a manually operable selector for Fig. 10
position to its Fig. 8 position, determining which of the third and fourth
thereby bringing the tab 230 into alignment gears will be selected. 60 with
the notch 224. This releases the slider   5. A mechanism as claimed in any
pre- 125 assembly 210 and permits it to move to the  ceding claim wherein
the second gear means left under the biasing force exerted by  comprises a
fixedly mounted gear in con- spring 212.  Thus the slider assembly  stant
mesh with a drive gear on the motor returns to its Fig. 8 position and
switch  shaft, a first movably mounted gear in con- 65 SW-3a is opened.
This movement of the' stant mesh with and driven by the fixedly 130    8
1 395 374 mounted  gear and  a  second  movably  12 wherein the cam is
arranged to drive a mounted gear in constant mesh with the  shutter blade
having a rest position obstruc- first movably mounted gear.
ting the optical axis of the camera, the cam 65 6. A mechanism as claimed
in Claim 5  having a concentrically arranged annular 5 wherein  the first
and  second  movably  rebate with a radially extending recess, there
mounted gears are mounted on a plate pivo-  being a lever bearing a stop
locatable in the tally mounted on the axis of the fixedly  recess to arrest
the cam  in a position 



mounted gear, the plate having three posi-  corresponding to the rest
position of the 70 tions in a first and third of which, respec-  shutter
blade and pivotable by the release 10 tively, the  first and  second
movably  member, against spring means, into align- mounted gears are in
engagement with a  ment with the annular rebate to permit fixed gear for
driving a lens element.   the cam to rotate. 7. A mechanism as claimed in
Claim 6     14. A  camera as claimed in Claim  13 75 further including a
rack to which the fixed  further including switch means closed by 15 gear
for driving the lens element is con-  the lever, when the stop is in the
annular nected, the rack engaging the fixed gear  rebate, to connect the
motor to a source of to be driven thereby, depending upon the  electricity
and opened upon movement of direction of rotation of the fixed gear, in
the stop into the radial recess to deenergize 80 either of the opposite
directions.       the motor. 20   8. A mechanism as claimed in Claim 6
15. A camera as claimed in Claim 13 or or 7 further including a manually
operable  14 further including an interlock between control member
connected to the plate  the slider assembly and the lever to prevent
carrying the first and  second  movably  movement of the stop from the
recess until 85 mounted gears, the control member being  the third or
fourth gear has engaged with 25 movable between a first position wherein
the cam. the plate is pivoted to bring the first mov-    16. A camera as
claimed in Claim 13 or ably mounted gear into engagement with  14 including
a further interlock preventing the fixed gear to rotate the same in a first
return of the slider assembly to a rest 90 direction, a second position
corresponding  position until the stop has entered the 30 to the rest
position in which neither the  recess. first nor the second movably mounted
gear    17. A  camera as claimed in Claim  11 engages the fixed gear, and a
third position  or any claim  appendant thereto including in which the
plate is pivoted to bring the  second switch means operated by the slider
95 second movably mounted gear into engage-  assembly to energize an
automatic exposure 35 ment with the second gear to rotate the  control
prior to engagement of the first same in the opposite direction.
gear means with the cam. 9. A mechanism as claimed in Claim 8    18. A
camera as claimed in Claim  17 including a normally open switch closable
wherein the second switch means further 100 in the first or third position
of the control includes normally closed contacts serially 40 member to
energize the motor.            connected with normally open contacts of a
10. A motion picture camera including a  third switch means for energizing
the motor. mechanism  as claimed in any preceding    19. A camera as
claimed in Claim 9 or claim.                                   any claim
appendant thereto and Claim 18 105 11. A  camera as claimed in Claim  10
wherein the normally open switch con- 45 further including a cam driven by
the first stitutes the third switch means so that the gear means, a release
member arranged to  third switch means is ineffective when the be moved
manually to initiate operation of  slider assembly has been moved from its
a pull-down claw driven by the cam, and a  rest position.
110 slider assembly  movable  upon  manual   20. A  drive mechanism  for a
motion 50 movement of the release member to move  picture camera
substantially as hereinbefore the first gear means into engagement with
described with reference to and as illustrated the cam.
in Figs. 1 to 7 or Figs. 1 to 7 as modified 12. A camera as claimed in
Claim 11 as  by Figs. 8 to 10 of the accompanying 115 appendant to Claim 4
wherein the manu-  drawings. 55 ally operable selector is movably trans-
21. A  motion picture camera substanti- versely of and with the slider
assembly, the  ally as hereinbefore described with reference selector
having means for engaging a first to and as illustrated in Figs. 1 to 7 or
Figs. or a second projection on the plate so that  I to 7 as modified by
Figs. 8 to 10 of the 120 movement of the slider assembly pivots the
accompanying drawings. 60 plate thereby to move the third or the fourth
gear into engagement with the cam.          L. A. TRANGMAR, B.Sc., C.P.A.
13. A camera as claimed in Claim 11 or         Agents for the Applicants.
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