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prevent the outermost convolution from contacting an inner wall of the
cassette shell. The trailing end Technical Field
of the filmstrip is secured to the film spool, and the leading end of the
filmstrip is reduced in width to The invention relates generally to the
field of   5   allow it to protrude from between the circumferen-
photography, and particularly to camera apparatus  tial lips and rest
against the shell wall. During for  preventing double exposure when a film
cas-    unwinding rotation of the film spool. the leading sette containing
a partially or fully exposed filmstrip  end of the filmstrip is advanced to
and through a is loaded into the camera apparatus.                film
passageway opening in order to exit the cas- 10  sette shell. As a result,
all that is needed to ad- Background Art
vance the filmstrip out of the cassette shell is to rotate the film spool
in the unwinding direction. Generally  speaking, commercially  available
However, according to U.S. Pat. No. 4.423,943, the 35mm film cassettes such
as manufactured by         film cassette is intended to be loaded in a
camera Eastman Kodak Co. and Fuji Photo Co., Ltd. com-   15  only after the
non-protruding leader is advanced to prise a hollow cylindrical shell
having an integral  the outside of the cassette shell. In the patent, it is
throat or lipped portion which extends tangentially  suggested that one
manually rotate the film spool from the shell. A film spool on which the
filmstrip is  relative to the cassette shell until the film leader ground
is freely rotatable within the cassette shell.  can be manually grasped and
attached to a film The filmstrip has a leading section, commonly re-  20
advancing device in the camera. Thus. the camera ferred to as a "film
leader", which protrudes from a  is not used to rotate the film spool to
advance the light-trapped slit in the throat portion to the outside
filmstrip from the cassette sheil. A camera that can of the cassette shell.
Typically, the protruding lead-  be operated in prewind mode to
continuously ad- er   extends 2-3 inches (1 inch = 25.4 mm) in       vance
successive unexposed frames of a film strip 25   without exposing them  and
in rewind mode to In conventional 35mm film cassettes, one end     position
unexposed film frames for exposure and of  the film spool on which the
filmstrip is wound  return them individually in the film cassotte is dis-
has a short axial extension which projects from the  closed in: PATENT
ABSTRACTS OF JAPAN, Vol. cassette shell, enabling the spool to be turned by
6  no. 245. (P-159)(1123), 3 Dec. 1982: & JP-A-57 hand. If the spool is
manually rotated initially in an   30   142627 (CANON), 3 Sept. 1982
unwinding direction, the film convolutions inside the cassette shell will
tend to expand radially since the  Disclosure of Invention inner end of the
filmstrip is attached to the spool, and the film leader protruding from the
slit will       The invention goes beyond the prior art relat- remain
stationary. The film convolutions can ex-   35  ing to the type of film
cassette that contains a pand radially until a non-slipping relation is
estab-  filmstrip which can be automatically advanced from lished between
the outermost convolution and the    the cassette shell when the film spool
is rotated, by ner curved wall of the cassette shell. Once this  providing
camera apparatus for preventing double non-slipping relation exists, there
is a binding effect  exposure of the filmstrip. More particularly, when a
between the outermost convolution and the cas-  40  film cassette
containing a filmstrip which is partially sette shell which prevents
further rotation of the  exposed is initially used with the camera
apparatus spool in the unwinding direction. Thus, rotation of  the
next-available unexposed film frame is auto- the spool in the unwinding
direction cannot serve to  matically positioned for exposure. advance the
filmstrip out of the shell, and it is      According to the invention,
there is provided an necessary in the typical 35mm camera to engage   45
improved camera comprising a motorized film the protruding leader to draw
the filmstrip out of  transport means operated in a prewind mode to the
shell. A 35mm film cassette has been proposed   continuously  advance
successive  unexposed which, unlike conventional film cassettes, can be
frames of a filmstrip from  a light-tight cassette operated to
automatically advance the filmstrip out  across a focal plane of an
objective lens to a film of the cassette shell by rotating the film spool
in  50  take-up, without exposing any of the film frames at the unwinding
direction. Moreover, the film leader  the focal plane, and is operated in a
rewind mode is non-protruding, i.e. it is located entirely within  to
position respective unexposed frames for expo- the cassette shell.
Specifically, in U.S. Pat. No.  sure at the focal plane and to return them
individ- 4,423,943, granted January 3, 1984, there is dis-   ually to the
cassette following each exposure, and closed a film cassette wherein the
outermost con-   55   wherein the improvement comprises: volution of the
film roll wound on the film spool is   read/write means responsive to
exposure of radially constrained by respective circumferential  respective
film frames at the focal plane for provid- lips of two axially spaced
flanges of the spool to  ing corresponding film encodements along the film-
2 2   



3                 EP 0 437 477 B1                    4 strip to indicate
each exposed film frame, and for  forms known to persons of ordinary skill
in the art. sensing the presence or absence of the film en- codement for a
film frame to determine whether     The Film Cassette that particular frame
is exposed; and control means responsive to the read/write   5
Referring now to the drawings, FIGS. 1-3 de- rheans sensing the absence of
a film encodement     pict a 35mm film cassette 1 generally as  disclosed
for a film frame for allowing the film transport   in the cross-referenced
application. Specifically  the means to continue to operate in the prewind
mode,  film cassette 1 comprises a light-tight cassette and responsive to
the read/write means sensing the  shell 3 and a film spool 5 which is
rotatable about presence of a film encodement for a film frame for  10  an
axis X within the cassette shell. The cassette operating the film transport
means in the rewind   shell 3 consists of two shell halves 7 and 9 which
mode to return only that particular frame to the   are mated along
respective groove and stepped cassette, whereby when a cassette containing
a     edge portions 11 and 13. The mated halves 7 and filmstrip which is
partially exposed is loaded in the  9 define upper and lower aligned
openings 15 and camera the control means will operate the film   15  17 for
relatively longer and shorter opposite end transport means to position the
next-available unex-  extensions 19 and 21 of a spool core or hub 23. posed
frame of the filmstrip for exposure at the   Also, they define a
light-trapped film passage slit or focal plane.
mouth 25. The light-trapping means for preventing ambient light from
entering the film passage slit 25, BRIEF DESCRIPTION OF THE DRAWINGS
20  although not shown, may be a known velvet or plush material which lines
the interior of the slit. FIG. 1 is an exploded perspective view of a film
The spool core 23 as shown in FIGS. 1-3 cassette similar to the one
disclosed in the     includes relatively longer and shorter coaxial holes
cross-referenced application;                    27 and 29. opening at the
respective longer and FIG. 2 is an elevation view in cross-section of  25
shorter opposite end extensions 19 and  21 of the the film cassette;
spool core.  A pair of spaced keying ribs  31 and 33 FIG. 3 is an end view
in cross-section of the film  integrally formed with the spool core 23 are
located cassette;                                        within the longer
coaxial hole 27, and a single FIG. 4 is an elevation view in cross-section
of a  keying rib 35 similarly formed with the spool core film spool and an
annular constraining flange   30  is located within the shorter coaxial
hole 29. The included within the film cassette;               several
keying ribs 31, 33, and 35 according to FIG. 5 is a schematic view of
camera apparatus   custom may be engaged to rotate the film spool  in for
preventing double exposure of the filmstrip  an unwinding direction
indicated by the arrow U in stored in the film cassette, according to a
pre-  FIG. 1, or to rotate the spool in a rewinding direc- ferred
embodiment of the invention;         35  tion indicated by the arrow W in
the same FIG. 1. FIG. 6 is a perspective view of the film cassette   A roll
37 of convoluted 35mm film, i.e. a film- depicted with substantially the
entire length of  strip F, is wound about the spool core 23. As the
filmstrip extending from the cassette shell;  indicated in FIG. 3  the film
roll 37 has an inner or FIG. 7 is a plan view of the film cassette and the
trailing end 39 attached to the spool core 23 by a filmstrip;
40  suitable piece of adhesive tape 41 and a film FIGS. 8A and 8B are a
flow chart illustrating a  leader 43. The film leader 43 has leading or
for- load/double exposure prevention (DEP) routine    ward end 45 and
comprises 2-3 convolutions of the of the camera apparatus;
film roll 37.  One of these leader convolutions is the FIG. 9 is a flow
chart illustrating an expose    outermost convolution 47 and another of
them is routine of the camera apparatus; and        45  the next inward
succeeding convolution 49. FIG. 10 is flow chart illustrating a midroll
inter-  A pair of identical flanges 51 and 53 are co- rupt (MR1) routine of
the camera apparatus.      axially spaced along the spool core 23 as shown
in FIGS. 1 and 2. The two flanges 51 and 53 com- MODE(S) FOR CARRYING OUT
THE INVENTION             prise respective integral disks 55 and 57 and re-
50  spective integral annular lips or skirts 59 and 61 The invention is
disclosed as being embodied    which circumferentially extend from the
disks. The preferably in a 35mm still camera. Because the     two disks 55
and 57 cover opposite sides, i.e. features of this type of camera are
generally well  ends, 63 and 65 of the film roll 37 and they have known,
the description which follows is directed in  respective central holes 67
and 69 through which particular to elements forming part of or cooperat-
55  the spool core 23 longitudinally extends to permit ing directly with
the disclosed embodiment. It is to  rotation of the spool core relative to
the flanges 51 be understood, however, that other elements not    and 53.
Each of the lips 59 and 61 as depicted in specifically shown or described
may take various    FIG. 4 includes the following: 3   



5                  EP 0 437 477 B1                     6 (1) an annular
constraining section 71 positioned  surfaces 83 and 85 abut the respective
disks 55 relatively remote from one of the disks 55 and    and 56, except
in the vicinity of the spreader sur- 57 a predetermined radial distance
[err] from the    faces 79 and 81. Thus, the remaining portions of spool
core 23 to enable each of the lips 59 and   the two lips 59 and 61 continue
to radially confine 61 to contact the outermost convolution 47 of   5   the
outermost convolution 47. the film roll 37, to radially confine the
outermost  As shown in FIG. 2, the annular free end sec- convolution and
thereby prevent the film roll    tion 77 of each of the annular lips 59 and
61 at the from  radially  expanding  or clock-springing   deflected
portions 59' and 61' of the two lips, bears against an inner wall 73 of the
cassette shell 3;  against the respective spreader surfaces 79 and (2) an
annular relief section 75 extending from    10  81. Since the annular free
end section 77 of each one of the disks 55 and 57 to the annular         of
the lips has a gentle curve to it as best seen in constraining section 71
of one of the lips 59 and  FIG. 4, very little wear occurs between the free
end 61 and positioned a predetermined radial dis-     section and either of
the spreader surfaces 79 and tance [err] from the spool core 23, greater
than    81. The relief angle A2 of the annular free end the radial distance
[err], to enable each of the lips   75  section 77 of each of the lips is
useful during to avoid contacting the outermost convolution 47  assembly of
the film cassette 1 to position either of substantially between one of the
disks and the    the spreader surfaces 79 and 81 relative 'to an annular
constraining section; and                 annular free end section. (3) an
annular free end section 77 inclined radi-     When the spool core 23 is
initially rotated in ally outwardly from the annular constraining sec-   20
the unwinding direction U, the two flanges 51 and tion 71 of one of the
lips 59 and 61 and away     53 may remain substantially stationary and the
film from the outermost convolution 47.                roll 37, since its
inner end 39 is attached to the *  The annular relief section 75 of each of
the lips  spool core, tends to expand radially or clock-spring 59  and 61
is inclined radially inwardly from one  to ensure a non-slipping relation
between the out- of the disks 55 and 57 toward the outermost  25   ermost
convolution 47 of the film  roll and the onvolution 47 to form an acute
relief angle [err]    annular lips 59 and 61 of the flanges. Then, rotation
with the outer most convolution. See FIG. 4. The  of the spool core 23 in
the same direction will relief angle [err] may be 11 45, for example. The
similarly rotate the two flanges 51 and 53. As a annular constraining
section 71 of each of the     result, the two spreader surfaces 79 and 81
will lips 59 and 61 is curved radially inwardly with  30  deflect
successive portions 59' and 61' of the an- respect to the film roll 37 to
enable both of the  nular lips 59 and 61 axially away from each other lips
to contact the outermost convolution 47 in a  as the respective portions
are rotated past the *  substantially tangential manner (in the vertical
spreader surfaces. The deflected portions 59' and sense in FIG. 4) and
thereby limit the area of    61' of the two lips 59 and 61 are returned to
their contact between the lips and the outermost con-   35  original
non-flexed condition by the semicircular flat *  volution. The annular free
end section 77 of       surfaces 83 and 85 of the cassette shell 3. As can
each of the lips 59 and 61 is tilted slightly     be appreciated from FIG.
3, the leading end 45 of upwardly as shown in FIG. 4 to form an acute
the film roll 37 will be freed from the radial confine- relief angle A2.
The relief angle A2 may be 10 ,   ment of the two lips 59 and 61 in the
vicinity of the for example. Thus, as shown in FIG. 2 the lips   40  two
spreader surfaces 79 and 81, and it will be 59 and 61 are either shaped in
the form of a "Z"  advanced against a pair of rigid identical stripper- or
an "S".                                     guide surfaces 87 and 89
integrally formed with the A pair of rigid identical spreader surfaces 79
respective spreader surfaces. The two stripper- and 81 are fixed to the
cassette half 9 at separate  guide surfaces 87 and 89 operate to direct the
locations inwardly of the film passage slit 25 as   45  leading end 45 into
the film passage slit 25, there- shown in FIG. 2. The respective spreader
surfaces    by allowing succeeding portions of the outermost 79 and 81
deflect opposite limited portions 59' and  convolution 47 to be freed from
corresponding por- 61' of the annular lips 59 and 61 axially away from
tions of the two lips 59 and 61 as those portions of each other to an axial
dimension slightly exceeding  the lips are deflected by the two spreader
surfaces the film width. See FIG. 2. In essence, the de-   50   79 and 81.
Consequently, continued rotation of the flected portions 59' and 61' of the
annular lips 59  spool core 23 will thrust the film leader 43 from the and
61 are axially spaced sufficiently to prevent   inside to the outside of
the cassette shell 3. those portions of the lips from radially confining
When the spool core 23 is rotated in the rewin- corresponding portions of
the outermost convolu-     ding direction W, the filmstrip F will be wound
back tion 47 of the film roll 37. As indicated in FIG. 2,  55   onto the
spool core since the trailing end 39 of the the remaining portions of the
two lips 59 and 61     filmstrip is attached to the spool core. Other as-
are maintained in place by inner semicircular flat   pects of this portion
of operation of the film cas- surfaces 83 and 85 of the cassette shell 3.
The flat  sette 1 are substantially similar to the portion of    



7                  EP 0 437 477 B1                     8 operation when the
spool core 23 is rotated in the   film frame #1 in FIG. 6, i.e. a
first-available imaging unwinding direction U.
area of the filmstrip F, is moved to an exposure position at the back frame
opening 125. Then, after The Camera Apparatus
the first picture is taken, the film transport means 5   109 is operated in
the rewind mode to wind the Referring now to FIG. 5, camera apparatus 101
first exposed frame onto the spool core 23 and to is  depicted for use with
the type of film cassette 1  move the next-available unexposed frame. #2 in
having a normally non-protruding film leader 43.    FIG. 6 to the exposure
position. This process is Briefly, the camera apparatus 101 is intended to
repeated following each film exposure, and the magnetically apply
successive double exposure  10  filmstrip F will thereby be rewound one
frame at a prevention (DEP) encodements to the filmstrip F to  time into
the cassette shell 3. Thus. the exposed indicate respective film frames are
exposed, and to  frames will be protected inside the cassette shell 3 read
the last DEP encodement to prevent re-expo-    if, for example, the rear
door 103 is accidentally sure of the exposed frames when a partially ex-
opened before the filmstrip F is completely re- posed film roll is loaded
in the camera apparatus.    15  turned to the film cassette 1. As shown in
FIG. 5, the camera apparatus 101         Other elements of the camera
apparatus 101 includes a rear or bottom door 103 pivotally moun-  include a
normally closed metering switch 133, a ted on the camera body 105 for
opening to permit     conventional magnetic read/write head 135, a nor-
insertion of the film cassette 1 laterally or axially  mally open film
sensing switch 137, a normally (endwise) into a loading chamber 107.
Conven-   20  open door switch 139, a normally open cartridge tional
motorized film transport means 109 com-      switch 141, a normally open
shutter release switch prises a bidirectional circuit 111, a reversible
drive  143, a normally open midroil interrupt (MRI) switch motor 113
controlled by the circuit, a suitable drive  145, and respective
conventional midroll interrupt transmission 115, and respective drive hubs
117     (MRI) and double exposure prevention (DEP) warn and 119. The drive
hubs 117 and 119 engage the   25  ing circuits 147 and 151. Each of the
elements 133. spool core 23 of the film cassette 1 and a take-up   135,
137, 139, 141, 143, 145, 147, and 151, as well spool or drum  121,
rotatably supported within a     as the film transport means 109. is
connected take-up chamber 123, to rotate the spool core and    individually
to a conventional digital microcomputer the take-up drum either in the
unwinding direction   153 such as used in many recent cameras. As U or in
the winding direction W.                30  shown in FIG. 5, the read/write
head 135 is con- When fresh unused (unexposed) film is loaded     nected to
the microcomputer via a conventional in the camera apparatus 101, the film
transport      read/write circuit 157. Various other encoding and means 109
is operated in a  prewind mode initially   decoding circuits are disclosed
in cross-referenced to rotate the spool core 23 in the unwinding direc-
application Serial Nos. 206,646, 206,408, 206,553, tion U to propel the
non-protruding film leader 43   35  and 206,407. The microcomputer 153 as
is cus- out of the cassette shell 3, across a back frame     tomary
includes a central processing unit (CPU) opening 125 situated at the focal
plane FP of a      159, a random access memory (RAM) 161, a read- taking
(objective) lens 127, and onto the take-up    only memory (ROM) 163, and an
external timer drum  121. At the same time, the drum  121 is        165.
rotated in the same direction U to permit a tooth,  40  The metering switch
133 is closed each time a not shown, located on its periphery, to engage
the   perforation sensor 167 of the switch drops into one film. leader 43
at a hole, not shown, cut in the    of a series of evenly spaced film
perforations P in leading end 45 of the film leader. Following this,   the
filmstrip F. As shown in FIG. 6, the filmstrip substantially the entire
remainder of the filmstrip F  has a single perforation P between each two
adja- is pre-wound without interruption from the cassette  45  cent film
frames #1-#36. No perforations, however, shell 3 across the back frame
opening 125 and        are in the film leader 43. When the metering switch
onto the drum  121. The film movement occurs         133 is closed it
indicates the filmstrip F has been without exposing the filmstrip F. Since
a trailing   moved slightly more than a single-frame width. As end 39 of
the filmstrip F is attached to the spool   shown in FIG. 7, the perforation
sensor 167 is core 23, an end-of-film condition will be reached   so
located adjacent one corner of the back frame which causes the motor 113 to
stall, whereupon as    opening 125. Thus, closure of the metering switch is
customary the bidirectional circuit 111 reverses  133 will occur whenever
one of the film frames #1- the motor to operate the film transport means
109    #36 is in the exposure position at the back frame in a rewind mode,
opposite to the prewind mode.      opening 125. During the rewind mode, the
spool core 23 is  55        The read/write head 135 is adapted to mag-
rotated in the winding direction W and the drum      netically write
identical double exposure prevention 121 is rotated similarly. However, the
film transport  (DEP) encodements 169, one of which is shown in means 109
is de-energized once a first-available     FIG. 7, along the filmstrip F
adjacent each exposed 5    



9                 EP 0 437 477 B1                        10 film frame to
indicate a film frame is exposed, and  cartridge switch 141 is closed
because the film it is adapted to magnetically sense the presence or
cassette 1 is loaded in the loading chamber 107, absence of a DEP
encodement for a film frame to    the read/write circuit 157 will assume
the read determine whether that particular frame is exposed.  mode to
enable the magnetic head 135 to deter- The DEP encodement 169 is written on
the film-   5   mine the presence or absence of a DEP encode- strip F every
time an exposed film frame is moved   ment 169 on the filmstrip F, and the
film transport fron its exposure position at the back frame open-  means
109 will be operated in the prewind mode to ing 125 and into the film
cassette 1 (during the   energize the motor 113 to rotate the spool core 23
rewind mode of the film transport means 109), and  of the film cassette in
the unwinding direction U conversely it would be read whenever an exposed
10  and to rotate the take-up drum 121 in the same film  frame is advanced
from the film cassette     direction in order to advance the filmstrip F
from (during the prewind mode of the film transport     the film cassette
onto the take-up drum without means). As shown in FIGS. 5 and 7, the
read/write  exposing any of the film frames. head 135 is located between
the loading chamber       If the filmstrip F is completely unexposed, i.e.
it 107 for the film cassette 1 and the back frame   15  is fresh unused
film, substantially the entire length opening 125. The filmstrip F may be
provided with  of the filmstrip will be wound onto the take-up drum a known
magnetic stripe or a known transparent     121 and the resulting
end-of-film condition will stall magnetic overlay, not shown, on which each
DEP     the motor 113, thereby causing the film transport ncodement 169 is
to be written. A suitable support  means 109 to be operated in the rewind
mode or the read/write head 135 may be located on the   20  instead of the
prewind mode. Consequently, the rear door 103.
motor 113 will be reversed to rotate the spool core The door switch 139 is
closed when the rear     23 in the winding direction W and to rotate the
door 103 is closed and is opened when the rear     take-up drum 121 in the
same direction until the door is opened. The cartridge switch 141 is closed
metering switch 133 is closed. Then, the motor 113 whenever the film
cassette 1 is present in the   25   will be de-energized. At this time, the
first-available loading chamber 107 and is open whenever the
unexposed frame #1 in FIG. 6 will be in the expo- chamber is empty. The
shutter release switch 143    sure position at the back frame opening 125.
is closed each time a conventional shutter, not       If the filmstrip F is
partially exposed because it shown, is opened and is open whenever the
shutter  was removed from the camera apparatus 101 be- is closed. The
midroll interrupt (MRI) switch 145 is  30  fore all of the available film
frames #1#36 in FIG. 6 closed when an MR1 button, not shown, on the
were exposed, and now it has been re-loaded into camera body 105 is
manually depressed to initiate  the camera apparatus, the read/write head
135 will rewind of the filmstrip F into  the film cassette 1  read the
first DEP encodement 169 that emerges prematurely, i.e. before all of the
available film  from the film cassette 1. Then, the film transport frames
have been exposed. The film  sensing   35   means 109 will be changed from
its prewind mode. switch 137 is closed when a film sensor 171 of the  to
its rewind mode and the motor 113 will be switch contacts the filmstrip F
and is opened when-  reversed to return the corresponding last-exposed over
the film sensor is out of contact with the    film frame to the film
cassette. See FIG. 7. When filmstrip. As shown in FIGS. 5 and 7, the film
the metering switch 133 is closed because the sensing switch 137 is located
between the back   40  next-available unexposed frame has been moved to
frame opening'125 and the take-up drum 121.        the exposure position at
the back frame opening 125, the motor 113 will be de-energized. Flow Charts
FIGS. 8-10                                If the filmstrip F is completely
exposed, the read/write head 135 will read a DEP encodement FIGS. 8, 9, and
10 are respective flow charts  45  169 adjacent film frame #36 in FIG. 6
because that which depict three explicit routines or modes of the
particular frame was the last one to be exposed microcomputer 153 which
are effected in coopera-  during previous use and is the first one to be
tion with the switches 133, 137, 139, 141, 143 and  advanced from the film
cassette 1   at this time. 145, with the film transport means 109, with the
Then, the film transport means 109 will be changed read/write head 135, and
with the midroll interrupt  50  from its prewind mode to its rewind mode
and the (MRI) and double-exposure prevention (DEP) warn-   motor will be
reversed to return the last-exposed ing circuits 147 and 151.
frame, film frame #36, to the film cassette. Since the film leader 43 does
not include any of the (1) Load/Double Exposure Prevention (DEP) Rou-
perforations P in the filmstrip F, the metering tine- FIG. 8
55  switch 133 will not be closed until the leading end 45 of the film
leader is rewound past the perfora- If in this routine the door switch 139
is closed  tion sensor 167 of the metering switch. Then  be because the
rear door 103 is closed, and the       cause the film presence sensing
switch 137 is 6    



11                 EP 0 437 477 B1                    12 open (due to the
fact that the leading end 45 of the  FP of the taking lens 127, and is
operated in its film leader 43 was previously rewound past the film  rewind
mode to position respective unexposed sensor 171 of that switch), the DEP
warning circuit  frames for exposure at the focal plane and to return 151
will be activated to alert the user that the   them individually to the
film cassette following each filmstrip F is completely exposed.
Simultaneously    5   exposure. Before an exposed film frame is returned
the  timer 165 will be activated. When the timer 165  to the film cassette
1, a DEP encodement  169 is determines that a sufficient time, e.g.
one-half sec-  applied to the filmstrip F at a predetermined loca- ond, has
elapsed to rewind the film leader 43 into  tion proximate the exposed
frame. If the filmstrip F the film cassette 1, the motor 113 will be de-
is rewound into the film cassette 1 prematurely. i.e. energized. Since the
DEP warning circuit 151 re-  10  without it being completely exposed. and
at a later mains activated, the user is reminded to remove     time the
film cassette is re-loaded into the camera the film cassette 1 from the
loading chamber 107,   apparatus 101, the film transport means 109 will be
whereupon the circuit will be de-activated.         operated in the prewind
mode only until a DEP encodement 169 is sensed. Then, the film transport
(2) Expose Routine - FIG. 9                    15   means 109 will be
operated in the rewind mode to return the exposed frame corresponding to
the If in this routine the shutter release switch 143  sensed encodement to
the film cassette and to is closed because the camera shutter is opened,
position the next-available unexposed frame for ex- the read/write circuit
157 will assume the write    posure at the focal plane FP. mode, and the
film transport means 109 will be   20     The invention has been described
with refer- operated in its rewind mode to energize the motor   ence to a
preferred embodiment. However, it will 113 to rewind the exposed frame into
the film      be appreciated that variations and modifications cassette 1
and to move the next-available unex-     can be effected with the ordinary
skill in the art posed frame to the exposure position at the back
without departing from the scope of the invention frame opening 125. As the
exposed frame is  25   For example, the leading end 45 of the film leader
moved out of the exposure position, the read/write  43, instead of
initially being located as shown in head 135 will write a DEP encodement
169 on the     FIG. 3, could be located in the film passage slit 25
filmstrip F at a predetermined location adjacent the  of the film cassette
1 or could very slightly pro- exposed frame, to indicate that particular
frame is  trude from the cassette. Thus, the term "non-pro- exposed. When
the metering switch 133 is closed   30  truding" as it refers to the film
leader 43 in this because the next-available unexposed frame has
application is meant to include "essentially non- been moved to the
exposure position, the motor      protruding". 113 will be de-energized.
According to another example, the filmstrip F might include conventional
film-related data, such (3) Midroll Interrupt (MR1) Routine - FIG. 10  35
as film speed, which is originally magnetically ap- plied to the filmstrip
by the film manufacturer. If in this routine the MR1 switch 145 is closed
Then, the DEP encodement 169 would be applied because the user has manually
depressed the MRI     to the exact location occupied by all or part of the
button, the MRI warning circuit 147 will be ac-     original data to
thereby replace all or part of such tivated to alert the user of such
condition, and the   40  data. Alternatively, all or part of the original
data film transport means 109 will be operated in its    could simply be
erased to leave a void which, in rewind mode to energize the motor 113 to
rewind     effect, would serve as the DEP encodement 169. all of the
filmstrip F remaining outside the film cassette 1 into the cassette. Then,
after the timer  Claims 165 has timed-out as in the load routine of FIG. 8,
45 the motor 113 will be de-energized. Since the MRI   1. A photographic
camera (101) comprising a mo- circuit 147 remains activated, the user is
reminded    torized film transport means (109) operated in to remove the
film cassette 1 from the loading          a prewind mode to continuously
advance suc- chamber 107, whereupon the circuit will be de-
cessive unexposed frames of a filmstrip (F) activated.
so       from a light-tight cassette (1) across a focal plane of an
objective lens (127) to a film take- Operation
up (121), without exposing the film frames at said focal plane, and is
operated in a rewind The film transport means 109 is operated in its
mode to position respective unexposed frames prewind mode to continuously
advance the unex-   55     for exposure at the focal plane and to return
posed film frames #1-#36 of the filmstrip F from         them individually
to the cassette following each the film cassette 1 to the take-up drum 121,
without    exposure, characterized by: exposing any of the film frames at
the focal plane         read/write means (135, 157) responsive to    11
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open (due to the fact that the leading end 45 of the  FP of the taking lens
127, and is operated in its film leader 43 was previously rewound past the
film  rewind mode to position respective unexposed sensor 171 of that
switch), the DEP warning circuit  frames for exposure at the focal plane
and to return 151 will be activated to alert the user that the   them
individually to the film cassette following each filmstrip F is completely
exposed. Simultaneously    5   exposure. Before an exposed film frame is
returned the timer 165 will be activated. When the timer 165  to the film
cassette 1, a DEP encodement 169 is determines that a sufficient time, e.g.
one-half sec-  applied to the filmstrip F at a predetermined loca- ond, has
elapsed to rewind the film leader 43 into  tion proximate the exposed
frame. If the filmstrip F the film cassette 1, the motor 113 will be de-
is rewound into the film cassette 1 prematurely, i.e energized. Since the
DEP warning circuit 151 re-  10  without it being completely exposed  and
at a later mains activated, the user is reminded to remove    time the film
cassette is re-loaded into the camera the film cassette 1 from the loading
chamber 107,  apparatus 101, the film transport means 109 will be whereupon
the circuit will be de-activated.        operated in the prewind mode only
until a DEP encodement 169 is sensed. Then, the film transport (2) Expose
Routine - FIG. 9                    15   means 109 will be operated in the
rewind mode to return the exposed frame corresponding to the If in this
routine the shutter release switch 143  sensed encodement to the film
cassette and to is closed because the camera shutter is opened,    position
the next-available unexposed frame for ex- the read/write circuit 157 will
assume the write    posure at the focal plane FP. mode, and the film
transport means 109 will be   20    The invention has been described with
refer- operated in its rewind mode to energize the motor  ence to a
preferred embodiment. However, it will 113 to rewind the exposed frame into
the film      be appreciated that variations and modifications cassette 1
and to move the next-available unex-    can be effected with the ordinary
skill in the art posed frame to the exposure position at the back  without
departing from the scope of the invention frame opening 125. As the exposed
frame is  .25  For example, the leading end 45 of the film leader moved out
of the exposure position, the read/write  43, instead of initially being
located as.. shown in head 135 will write a DEP encodement 169 on the
FIG. 3, could be located in the film passage slit 25 filmstrip F at a
predetermined location adjacent the  of the film cassette 1 or could very
slightly pro- exposed frame, to indicate that particular frame is  trude
from the cassette. Thus, the term "non-pro- exposed. When the metering
switch 133 is closed   30  truding" as it refers to the film leader 43 in
this because the next-available unexposed frame has     application is
meant to include "essentially non- been moved to the exposure position, the
motor     protruding". 113 will be de-energized.
According to another example, the filmstrip F might include conventional
film-related data, such (3) Midroll Interrupt (MR1) Routine - FIG. 10  35
as film speed, which is originally magnetically ap- plied to the filmstrip
by the film manufacturer. If in this routine the MRI switch 145 is closed
Then, the DEP encodement 169 would be applied because the user has manually
depressed the MRI    to the exact location occupied by all or part of the
button, the MRI warning circuit 147 will be ac-    original data to thereby
replace all or part of such tivated to alert the user of such condition,
and the   40  data. Alternatively, all or part of the original data film
transport means 109 will be operated in its    could simply be erased to
leave a void which, in rewind mode to energize the motor 113 to rewind
effect, would serve as the DEP encodement 169. ll of the filmstrip F
remaining outside the film cassette 1 into the cassette. Then, after the
timer  Claims 165 has timed-out as in the load routine of FIG. 8,  45 the
motor 113 will be de-energized. Since the MRI  1. A photographic camera
(101) comprising a mo- circuit 147 remains activated, the user is reminded
torized film transport means (109) operated in to remove the film cassette
1 from the loading         a prewind mode to continuously advance suc-
chamber 107, whereupon the circuit will be de-         cessive unexposed
frames of a filmstrip (F) activated.                                     50
from a light-tight cassette (1) across a focal plane of an objective lens
(127) to a film take- Operation
up (121), without exposing the film frames at said focal plane, and is
operated in a rewind The film transport means 109 is operated in its
mode to position respective unexposed frames prewind mode to continuously
advance the unex-   55    for exposure at the focal plane and to return
posed film frames #1-#36 of the filmstrip F from       them individually to
the cassette following each the film cassette 1 to the take-up drum 121,
without   exposure, characterized by: exposing any of the film frames at
the focal plane         read/write means (135, 157) responsive to 7
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exposure of respective film frames at said fo-       gekennzeichnet durch
cal plane for providing corresponding film en-
Schreib-/Lesemittel (135, 157), die auf die codements (169) along the
filmstrip (F) to in-       Belichtung der jeweiligen Bildfelder in der
Bild- dicate each exposed film frame, and for sens-        ebene ansprechen
und jedes belichtete Bild- ing the presence or absence of the film en-   5
feld anzeigende Filmcodierungen (169) entlang : .   codement for a film
frame to determine wheth-    des Filmstreifens (F) erzeugen und das Vor- er
that particular frame is exposed; and           handensein, oder
Nichtvorharidensein der Film- control means (153) responsive to said
codierung bei einem Bildfeld abtasten und da- read/write means sensing the
absence of a film       bei feststellen, ob das betreffende Bildfeld be-
encodement (169) for a film frame for allowing   10  lichtet ist oder
nicht, und durch said film transport means (109) to continue to
ein Steuerelement (153), das. wenn die operate in the prewind mode, and
responsive        Schreib-/Lesemittel (135, 157) das Nichtvor- to the
read/write means sensing the presence         handensein einer
Filmcodierung (169) fur ein of a film  encodement for a film frame for
Bildfeld feststellen, bewirkt, daB die Filmtrans- operating the film
transport means in the re-   15   portvorrichtung (109) weiterhin in
Vorspulmo- wind mode to return only that particular frame       dus
arbeitet, und das, wenn die Schreib- to the cassette, whereby when a
cassette con-        /Lesemittel (135, 157) das Vorhancdenseir einer
taining a filmstrip which is partially exposed is    Filmcodierung fur ein
Bildfeld feststellen, be- loaded in said camera (101) said control
wirkt, daS die Filmtransportvorrichtung (109) means will operate said film
transport means   20    im  RUckspulmodus arbeitet, urn nur dieses to
position the next-available unexposed frame       eine Bildfeld in die
Kassette zuruckzutranspor- of the filmstrip for exposure at said focal
plane.  tierern, wobei das Steuerelement bewirkt. daS die
Filmtransportvorrichtung das n.ichste zur .    The camera (101) as recited
in Claim  1,           VerfUgung stehende unbelichtete Bildfeld des wherein
the filmstrip (F) originally includes al-  25  Filmstreifens zum Belichten
in der Bildebene terable film-related data on the opposite side
positioniert, wenn sich eine Kassette mit dem of each film frame, and said
read/write means       teilweise belichteten Filmstreifen in der Kame-
(135, 157) alters the data to provide a film         ra (101) befindet.
encodement. 30   2. Fotografische Kamera (101) nach Anspruch 1. 3  The
camera (101) as recited in Claim 1, com-          dadurch gekennzeichnet.
daB der Filmstreifen prising a cassette-receiving chamber (107) and
(F) auf der ROckseite eines jeden Bildfeldes said read/write means (135,
157) includes a          veranderbare, auf den Film bezogene Daten
read/write element (135), for writing and read-      aufweist und daB die
Schreib-/Lesemittel (135. ing a film encodement (169), at a predeter-  35
157) diese Daten so verandern, daB eine Film- mined location between said
chamber and said         codierung entsteht. focal plane of the objective
lens (127), to en- able respective film  frames to be encoded       3.
Fotografische Kamera (101) nach Anspruch 1, following each exposure and to
enable the film       dadurch gekennzeichnet, daB eine Kassetten-
encodement to be sensed substantially imme-   40     aufnahmekammer (107)
vorgeselhen ist und diately after it emerges from the film cassette
daB die Schreib-/Lesemittel (135, 157) an einer vorbestimmten Stelle
zwischen der Kassetten- aufnahmekammer und der Bildebene des Ob-
PatentansprUche                                         jektivs (127) ein
Schreib-/Leseelement (135) 45      zum Lesen und Schreiben einer
Filmcodierung Fotografische Kamera (101) mit einer motorge-       (169)
aufweisen, damit die betreffenden Bildfel- triebenen
Filmtransportvorrichtung (109), die in     der nach jeder Belichtung
codiert werden und einem Vorspulmodus aufeinanderfolgende un-           die
Filmcodierung im wesentlichen sofort ab- belichtete Bildfelder eines
Filmstreifens (F)        getastet wird, nachdem das betreffende Bild-
kontinuierlich von einer lichtdichten Kassette  50   feld die Filmkassette
(1) verlassen hat. (1) durch eine Bildebene eines Objektivs (127) zu einer
Filmaufwickelspule (121) transportiert,  Revendicatlons ohne dal3 die
Bildfelder in der Bildebene be- lichtet werden, und die in einem
RUckspulmo-     1. Appareil de prise de vues (101) comprenant dus die
jeweiligen unbelichteten Bildfelder zur   55  des moyens de transport du
film motoris6s Belichtung in der Bildebene positioniert und         (109)
actionn6s en mode de pr6bobinage pour sie nach der Belichtung einzeln in
die Kassette     faire avancer de maniere continue des images zurUckspult,
non expos6es successives d'une bande de 111111111111111111111111    15
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film (F) d'une cassette 6tanche a la lumibre (1)     de la cassette de film
(1). a une bobine d'enroulement de film (101) a travers le plan focal d'un
objectif (127), sans exposer les images de film qui se trouvent dans ledit
plan focal, et actionnes en mode de    5 rebobinage pour positionner les
images non exposees respectives afin queues soient expo- sees dans le plan
focal et les renvoyer indivi-                      --i duellement dans la
cassette aprbs chaque ex- position, caract6rise par:                  in
des moyens de lecture/6criture (135, 157) sensibles a l'exposition des
images de film respectives dans ledit plan focal pour introdui- re des
encodages correspondants (169) le long de la bande de film (F) pour
indiquer chaque   1! image de film exposee et pour detecter la presence ou
l'absence de l'encodage d'une image de film pour determiner si cette image
particulibre a et6 expos6e ou non, et des moyens de commande (153)
sensibles   20 auxdits moyens de lecture/ecriture d6tectant l'absence d'un
encodage (169) dans une ima- ge de film afin de permettre auxdits moyens
*de transport du film (109) de continuer a fonc- tionner en mode de
prebobinage, et sensibles   25
1.' aux moyens de lecture/ecriture d6tectant !a presence d'un encodage dans
une image de film afin d'actionner les moyens de transport du film en mode
de rebobinage pour ne retour- ner que cette image particulibre dans la cas-
30 sette, en sorte que. lorsqu'une cassette conte- nant une bande de film
partiellement expos6e est chargee dans ledit appareil photographique (101),
lesdits moyens de commande action- nent lesdits moyens de transport du film
pour   35 positionner l'image non exposee disponible suivante de la bande
de film afin de l'exposer dans ledit plan focal. 2. Appareil de prise de
vues (101) selon la reven-   40 dicatiorr 1, dans lequel la bande de film
(F) comprend initialement des donn6es alterables relatives au film sur le
cote oppose de chaque image  de  film  et  lesdits  moyens  de
1'. lecture/6criture (135, 157) modifient les don-   45 nees pour
introduire un encodage dans le film. 3. Appareil de prise de vues (101)
selon la reven- dication 1, comprenant une chambre receptrice de  cassette
(107),  lesdits  moyens  de   so lecture/ecriture (135, 157) comprennant un
616- ment de lecture/6criture (135) pour transcrire et lire un encodage
(169) en un point pr6d6ter- min6 entre ladite chambre et ledit plan focal
de l'objectif (127) pour permettre d'encoder les   55 images de film
respectives aprbs chaque ex- position et permettre de d6tecter l'encodage a
peu prbs imm6diatement aprbs qu'il a 6merg6 11111111111111111111111111 *  C
L   M   S   *    


