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Description 

The  invention  relates  generally  to  the  field  of 
photography,  and  particularly  to  cameras.  More 
specifically,  the  invention  relates  to  a  simple  in- 
expensive  camera  intended  for  use  with  a  film 
cassette  having  a  film-exposure  status  indicator. 

In  conventional  35mm  film  manufacturers'  cas- 
settes,  such  as  manufactured  by  Eastman  Kodak 
Co.  and  Fuji  Photo  Film  Co.  Ltd.,  the  filmstrip  is 
wound  on  a  flanged  spool  which  is  rotatably  sup- 
ported  within  a  cylindrical  shell.  A  leading  or  for- 
wardmost  portion  of  the  filmstrip  approximately  2 
1/3  inches  long,  commonly  referred  to  as  a  "film 
leader",  normally  protrudes  from  a  light-trapped  slit 
or  mouth  of  the  cassette  shell.  One  end  of  the 
spool  has  a  short  axial  extension  which  projects 
from  the  shell,  enabling  the  spool  to  be  turned  by 
hand.  If  the  spool  is  manually  rotated  in  an  unwin- 
ding  direction,  the  film  roll  inside  the  shell  will  tend 
to  expand  radially  since  the  inner  end  of  the  film- 
strip  is  attached  to  the  spool,  and  the  fogged 
leader  portion  protruding  from  the  slit  will  remain 
stationary.  The  film  roll  can  expand  radially  until  a 
non-slipping  relation  is  established  between  its  out- 
ermost  convolution  and  the  inner  curved  wall  of  the 
shell.  Once  this  non-slipping  relation  exists,  there  is 
a  binding  effect  between  the  film  roll  and  the  shell 
which  prevents  further  rotation  of  the  spool  in  the 
unwinding  direction.  Thus,  rotation  of  the  spool  in 
the  unwinding  direction  cannot  serve  to  advance 
the  filmstrip  out  of  the  shell,  and  it  is  necessary  in 
the  typical  35mm  camera  to  engage  the  protruding 
leader  portion  to  draw  the  filmstrip  out  of  the  shell. 

A  35mm  film  cassette  has  been  proposed 
which,  unlike  conventional  film  cassettes,  can  be 
operated  to  automatically  advance  the  filmstrip  out 
of  the  cassette  shell  by  rotating  the  film  spool  in 
the  unwinding  direction.  Moreover,  the  film  leader 
is  non-protruding,  i.e.  it  is  located  entirely  within 
the  cassette  shell.  Specifically,  in  U.S.  Pat.  No. 
4,423,943,  granted  January  3,  1984,  there  is  dis- 
closed  a  film  cassette  wherein  the  outermost  con- 
volution  of  the  film  roll  wound  on  the  film  spool  is 
radially  constrained  by  respective  circumferential 
lips  of  two  axially  spaced  flanges  of  the  spool  to 
prevent  the  outermost  convolution  from  contacting 
an  inner  wall  of  the  cassette  shell.  The  trailing  end 
of  the  filmstrip  is  secured  to  the  film  spool,  and  the 
forward  or  leading  end  of  the  filmstrip  is  slightly 
tapered  to  allow  it  to  freely  extend  from  between 
the  circumferential  lips  and  rest  against  the  shell 
wall.  During  unwinding  rotation  of  the  film  spool, 
the  leading  end  of  the  filmstrip  is  advanced  to  and 
through  a  film  passageway  opening  in  order  to  exit 
the  cassette  shell.  As  a  result,  all  that  is  needed  to 
advance  the  filmstrip  out  of  the  cassette  shell  is  to 
rotate  the  film  spool  in  the  unwinding  direction. 

However,  according  to  U.S.  Pat.  No.  4,423,943,  the 
film  cassette  is  intended  to  be  loaded  in  a  camera 
only  after  the  non-protruding  leader  is  advanced  to 
the  outside  of  the  cassette  shell.  In  the  patent,  it  is 

5  suggested  that  one  manually  rotate  the  film  spool 
relative  to  the  cassette  shell  until  the  film  leader 
can  be  manually  grasped  and  attached  to  a  film 
advancing  device  in  the  camera.  Thus,  the  camera 
is  not  used  to  rotate  the  film  spool  to  advance  the 

io  filmstrip  from  the  cassette  shell. 
In  conventional  35mm  film  manufacturers'  cas- 

settes,  after  the  filmstrip  is  completely  exposed, 
the  film  spool  is  rotated  in  a  winding  direction  to 
rewind  the  film  leader  into  the  cassette  shell.  Since 

75  the  film  leader  cannot  subsequently  be  advanced 
out  of  the  cassette  shell  (because  of  the  binding 
effect  between  the  film  roll  and  the  shell),  this 
usually  serves  as  an  indication  that  the  filmstrip  is 
completely  exposed.  Conversely,  in  the  film  cas- 

20  sette  disclosed  in  U.S.  Pat.  No.  4,423,943,  the  film 
leader  can  be  automatically  advanced  out  of  the 
cassette  shell  by  rotating  the  film  spool  in  the 
unwinding  direction.  This  can  be  done  regardless 
of  whether  the  filmstrip  is  unexposed,  completely 

25  exposed,  or  partly  exposed.  Thus,  the  film  cassette 
provides  no  indication  as  to  the  exposure  status  of 
the  filmstrip. 

On  a  known  film  cassette  for  use  in  a  photo- 
graphic  camera  (EP-A-0  039  492)  a  status  indicator 

30  is  provided  having  a  recording  medium  for  storing 
data  relative  to  a  film.  The  stored  information  is 
indicated  on  a  display  means  of  the  camera. 

It  is  desired  to  provide  a  camera  that  is  simple 
and  inexpensive  as  compared  to  the  one  disclosed 

35  in  the  cross-referenced  application  and  yet  can  be 
used  with  a  film  cassette  having  a  film-exposure 
status  indicator  movable  from  an  unexposed  posi- 
tion  for  providing  a  visible  indication  that  a  filmstrip 
within  the  cassette  is  generally  unexposed,  to  a 

40  partly  exposed  position  for  providing  a  visible  in- 
dication  that  the  filmstrip  is  only  partly  exposed, 
and  to  an  exposed  position  for  providing  a  visible 
indication  that  exposure  of  the  filmstrip  is  com- 
pleted.  A  camera  according  to  that  object  is  de- 

45  fined  in  claim  1  .  Since  the  camera  can  be  operated 
to  return  the  filmstrip  entirely  to  the  cassette  when 
the  filmstrip  is  only  partly  exposed,  but  does  not 
include  any  means  for  applying  or  reading  a  dou- 
ble  exposure  prevention  (DEP)  encodement  proxi- 

50  mate  each  exposed  frame,  it  is  adapted  to  move 
the  status  indicator  from  the  unexposed  position  to 
the  exposed  position,  without  stopping  at  the  partly 
exposed  position,  substantially  when  it  changes  the 
state  of  the  filmstrip  relative  to  the  cassette,  e.g.  by 

55  advancing  the  filmstrip  from  the  cassette  to  expose 
the  filmstrip  or  by  returning  the  filmstrip  to  the 
cassette  to  safeguard  the  filmstrip.  This  is  done  in 
order  to  alert  the  user  not  to  re-load  a  cassette 
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containing  a  non-encoded  filmstrip  that  is  only  part- 
ly  exposed  into  the  camera  or  into  the  one  dis- 
closed  in  the  cross-referenced  application. 

FIG.  1  is  an  exploded  perspective  view  of  a  film 
cassette  having  a  film-exposure  status  indicator; 
FIG.  2  is  an  elevation  view  of  the  film  cassette, 
illustrating  the  cassette  shell  open  to  reveal  a 
film  roll  coiled  about  a  film  spool; 
FIGS.  3  and  4  are  end  views  in  cross-section  of 
the  cassette  shell,  the  film  roll,  and  the  film 
spool; 
FIGS.  5  and  6  are  elevation  views  of  the  film  roll 
and  the  film  spool,  illustrating  the  manner  in 
which  the  film  roll  is  stored  on  the  film  spool; 
FIGS.  7  and  8  are  elevation  views  similar  to 
FIGS.  5  and  6,  illustrating  the  manner  in  which 
the  film  roll  is  unwound  from  the  film  spool. 
FIGS.  9  and  10  are  exploded  perspective  views 
of  the  cassette  shell  and  the  film-exposure  sta- 
tus  indicator; 
FIGS.  11A  and  1  1  B  are  schematic  views  depict- 
ing  the  status  indicator  in  a  normal  first  or  unex- 
posed  position  to  indicate  the  film  roll  is  gen- 
erally  unexposed; 
FIGS.  12A  and  12B  are  schematic  views  depict- 
ing  the  status  indicator  in  a  second  or  partly 
exposed  position  to  indicate  the  film  roll  is  only 
partly  exposed; 
FIGS.  13A  and  13B  are  schematic  views  depict- 
ing  the  status  indicator  in  a  third  or  exposed 
position  to  indicate  the  film  roll  is  substantially 
exposed; 
FIG.  14  is  an  exploded  perspective  view  of 
camera  apparatus  including  drive  means  for 
moving  the  status  indicator  of  the  film  cassette 
from  its  unexposed  position  immediately  to  its 
exposed  position  responsive  to  a  change  of 
state  of  the  filmstrip  relative  to  the  cassette, 
according  to  a  preferred  embodiment  of  the 
invention; 
FIGS.  15A,  15B,  and  15C  are  schematic  views 
depicting  orientation  of  the  drive  means  when 
the  status  indicator  is  in  its  respective  positions; 
FIG.  16A  is  a  schematic  view  depicting  orienta- 
tion  of  the  drive  means  as  in  FIG.  15C  but  with  a 
fresh  cassette  as  in  FIG.  15A; 
FIG.  16B  is  a  schematic  view  continuing  from 
FIG.  16A  to  show  the  manner  of  returning  the 
drive  means  to  its  orientation  in  FIG.  15A; 
FIG.  17  is  an  exploded  perspective  view  similar 
to  FIG.  14  but  of  an  alternate  embodiment  of  the 
invention; 
FIGS.  18A,  18B,  and  18C  are  schematic  views, 
corresponding  to  FIGS.  15A,  15B,  and  15C,  of 
drive  means  in  the  alternate  embodiment  for 
moving  the  status  indicator  of  the  film  cassette; 
and 

FIG.  18D  is  a  schematic  view  continuing  from 
FIG.  18C  to  show  movement  of  the  drive  means 
when  the  status  indicator  is  in  its  exposed  posi- 
tion. 

5  The  invention  is  disclosed  as  being  embodied 
preferably  in  a  35mm  still  camera.  Because  the 
features  of  this  type  of  camera  are  generally  well 
known,  the  description  which  follows  is  directed  in 
particular  to  elements  forming  part  of  or  cooperat- 

io  ing  directly  with  the  disclosed  embodiment.  It  is  to 
be  understood,  however,  that  other  elements  not 
specifically  shown  or  described  may  take  various 
forms  known  to  persons  of  ordinary  skill  in  the  art. 

Referring  now  to  the  drawings,  FIGS.  1  and  2 
is  depict  a  35mm  film  cassette  1  comprising  a  light- 

tight  cassette  shell  3  and  a  film  spool  5  which  is 
rotatable  about  an  axis  X  in  film  unwinding  and 
winding  directions  U  and  W  within  the  cassette 
shell.  The  cassette  shell  3  consists  of  two  shell 

20  halves  7  and  9  which  are  mated  along  respective 
grooved  and  stepped  edge  portions  11  and  13.  The 
mated  halves  7  and  9  define  upper  and  lower 
aligned  circular  openings  15  and  17  for  relatively 
shorter  and  longer  opposite  end  extensions  19  and 

25  21  of  a  spool  core  or  hub  23,  and  they  define  a  film 
passageway  25  to  the  exterior  of  the  cassette-shell 
3.  The  longer  and  shorter  end  extensions  19  and 
21  of  the  spool  core  23  each  include  an  annular 
groove  27  which  mates  with  a  corresponding  edge 

30  29  of  the  respective  openings  15  and  17  to  rotatab- 
ly  support  the  film  spool  5  for  rotation  about  the 
axis  X  in  the  film  unwinding  and  winding  directions 
U  and  W.  A  known  black  velvet  or  plush  material 
31  lines  the  interior  of  the  film  passageway  25  to 

35  prevent  ambient  light  from  entering  the  film  pas- 
sageway. 

A  roll  33  of  35mm  filmstrip  F  is  coiled  about 
the  spool  core  23  to  form  successive  film  convolu- 
tions.  As  shown  in  FIG.  3,  the  film  roll  33  includes 

40  an  outermost  convolution  35  which  is  a  film  leader 
having  a  leading  or  forward  end  37,  and  it  includes 
a  next-inward  convolution  39  coiled  behind  the 
outermost  convolution.  The  inner  or  trailing  end  of 
an  innermost  convolution,  not  shown,  of  the  film  roll 

45  33  is  secured  to  the  spool  core  23. 
A  pair  of  upper  and  lower  identical,  very  thin, 

flexible  film  constraining  flanges  41  and  43  are 
coaxially  spaced  along  the  spool  core  23  as  shown 
in  FIGS.  1,  2,  and  5.  The  two  flanges  41  and  43 

50  comprise  respective  integral  disks  45  and  47  and 
respective  integral  annular  lips  or  skirts  49  and  51 
which  circumferentially  extend  from  the  disks.  The 
two  disks  45  and  47  cover  opposite  flat  sides,  not 
shown,  of  the  film  roll  33  which  are  defined  by 

55  corresponding  opposite  longitudinal  edges  53  and 
55  of  each  successive  convolution  of  the  film  roll, 
and  they  have  respective  central  holes,  not  shown, 
through  which  the  spool  core  23  axially  extends  to 

3 
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permit  rotation  of  the  spool  core  relative  to  the 
flanges  41  and  43.  See  FIG.  5.  The  annular  lips  49 
and  51  overlap  the  outermost  convolution  (film 
leader)  35  of  the  film  roll  33  radially  outwardly  of 
the  respective  longitudinal  edges  53  and  55  of  that 
convolution  to  radially  confine  the  convolution  to 
thus  prevent  it  from  radially  expanding  or  clock- 
springing  into  substantial  contact  with  an  interior 
curved  wall  57  of  the  cassette  shell  3.  A  lip-receiv- 
ing  notch  59  is  cut  in  the  outermost  convolution 
(film  leader)  35  along  its  longitudinal  edge  55, 
relatively  close  to  its  leading  end  37,  to  receive  a 
peripheral  section  51'  of  the  annular  lip  51.  This 
allows  a  relatively  short  edge-section  61  of  the 
outermost  convolution  (film  leader)  35  connecting 
the  leading  end  37  and  the  notch  59  to  overlap  the 
annular  lip  51  radially  outwardly  to  thus  maintain 
the  leading  end  spaced  a  radial  distance  D  from 
the  next-inward  convolution  39  of  the  film  roll  33. 
See  FIGS.  3  and  6.  The  leading  end  37  has  a 
forward  edge  63  inclined  from  the  longitudinal  edge 
53  of  the  outermost  convolution  35  to  the  other 
longitudinal  edge  55  of  that  convolution  to  form  a 
forward-most  tip  or  tab  65  of  the  convolution  which, 
like  the  edge-section  61,  overlaps  the  annular  lip 
51  radially  outwardly.  See  FIG.  5. 

A  film  stripper-guide  67  formed  with  the  cas- 
sette  half  7  is  positioned  immediately  inward  of  the 
inner  entry  to  the  film  passageway  25  to  be  re- 
ceived  between  the  leading  end  37  of  the  out- 
ermost  convolution  (film  leader)  35  and  the  next- 
inward  convolution  39,  to  pick  up  the  leading  end 
and  guide  it  into  the  film  passageway  responsive  to 
rotation  of  the  film  spool  5  in  the  unwinding  direc- 
tion  U.  The  leading  end  37  will  be  advanced  over 
the  stripper-guide  67  and  into  the  film  passageway 
25,  rather  than  between  the  stripper-guide  and  the 
next-inward  convolution  39,  because  it  is  spaced 
the  radial  distance  D  from  the  latter  convolution. 
Thus,  as  shown  in  FIG.  3,  the  leading  end  37  will 
be  located  within  range  of  the  stripper-guide  67 
due  to  such  spacing  from  the  next-inward  convolu- 
tion  39. 

When  the  leading  end  37  of  the  outermost 
convolution  (film  leader)  35  is  advanced  over  the 
stripper-guide  67  responsive  to  rotation  of  the  film 
spool  5  in  the  unwinding  direction  U,  the  longitudi- 
nal  edges  53  and  55  of  that  convolution  start  to 
gently  flex  respective  arcuate  portions  of  the  two 
flanges  41  and  43  axially  away  from  one  another  as 
shown  in  FIG.  8,  first  to  allow  the  notch  59  to 
separate  from  the  lip  section  51',  and  then  to  allow 
successive  longitudinal  sections  of  the  film  roll  33 
(beginning  with  the  leading  end)  to  exit  from  be- 
tween  the  flanges  to  the  outside  of  the  cassette 
shell  3.  The  local  flexing  of  the  flanges  41  and  43 
occurs  because  the  film  width  WF  between  the 
longitudinal  edges  53  and  55  is  slightly  greater 

than  the  axial  spacing  As  between  the  annular  lips 
49  and  51.  Moreover,  successive  convolutions  of 
the  film  roll  33  have  a  resistance  to  transverse 
bowing  that  is  greater  than  the  resistance  of  the 

5  flanges  41  and  43  to  be  locally  flexed.  A  pair  of  flat 
curved  bearing  members  69  extend  from  the  inte- 
rior  wall  57  of  the  cassette  shell  3  to  lie  flatly 
against  successive  arcuate  portions  of  the  two 
disks  45  and  47  as  the  flanges  41  and  43  are 

io  locally  flexed  axially  away  from  one  another,  to 
thereby  return  the  flexed  portions  of  the  flanges  to 
their  normal  original  non-flexed  condition. 

A  slot  71  is  cut  in  the  outermost  convolution 
(film  leader)  35  substantially  proximate  its  leading 

is  end  37.  A  tooth  73  fixed  to  the  interior  wall  57  of 
the  cassette  shell  3  has  a  free  pointed  end  75 
which  is  positioned  to  be  received  in  the  slot  71  to 
thus  engage  the  outermost  convolution  (film  leader) 
35,  when  the  film  spool  5  is  rotated  in  the  winding 

20  direction  W  as  shown  in  FIG.  4,  and  to  exit  the  slot 
to  thus  disengage  that  convolution,  when  the  film 
spool  is  rotated  in  the  unwinding  direction  U  as 
shown  in  FIG.  3.  The  engagement  of  the  outermost 
convolution  35  and  the  tooth  73  responsive  to 

25  rotation  of  the  film  spool  in  the  winding  direction  W 
prevents  the  leading  end  37  of  that  convolution 
from  coming  to  rest  between  the  stripper-guide  67 
and  the  next-inward  convolution  39. 

When  the  spool  core  23  is  initially  rotated  in 
30  the  unwinding  direction  U,  the  two  flanges  41  and 

43  momentarily  may  remain  stationary  and  the  film 
roll  33,  since  its  inner  end  is  attached  to  the  spool 
core,  tends  to  expand  radially  or  clock-spring  to 
ensure  a  firm  non-slipping  relation  between  the 

35  outermost  convolution  (film  leader)  35  of  the  film 
roll  and  the  annular  lips  49  and  51  of  the  flanges. 
Then,  further  rotation  of  the  spool  core  23  will 
similarly  rotate  the  flanges  41  and  43.  As  a  result, 
the  leading  end  37  of  the  outermost  convolution 

40  (film  leader)  35  will  be  advanced  over  the  stripper- 
guide  67,  causing  successive  arcuate  portions  of 
the  flanges  41  and  43  to  be  flexed  axially  away 
from  one  another  as  shown  in  FIG.  8.  This  first 
allows  the  notch  59  to  separate  from  the  lip  section 

45  51',  and  then  it  allows  successive  longitudinal  sec- 
tions  of  the  film  roll  33  (beginning  with  the  leading 
end  37)  to  exit  from  between  the  flanges  to  the 
outside  of  the  cassette  shell  3. 

If  the  film  spool  5  is  rotated  in  the  winding 
50  direction  W  before  the  entire  length  of  the  filmstrip 

F  has  been  exposed,  for  example  in  photographic 
camera,  and  it  is  desired  to  subsequently  use  the 
remaining  available  portion  of  the  filmstrip  at  a  later 
time,  the  film  spool  is  rotated  substantially  until  the 

55  slot  71  receives  the  free  end  75  of  the  tooth  73  to 
thus  engage  the  outermost  convolution  35  (film 
leader)  to  the  tooth.  Thereafter,  to  use  the  remain- 
ing  available  portion  of  the  filmstrip  F,  for  example 

4 
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in  a  photographic  camera,  the  film  spool  5  is  rotat- 
ed  in  the  unwinding  direction  U  to  disengage  the 
outermost  convolution  (film  leader)  35  from  the 
tooth  73  and  to  re-advance  the  filmstrip  to  the 
outside  of  the  cassette  shell  3. 

FIGS.  9  and  10  depict  a  ring-shaped  film- 
exposure  status  indicator  77  having  a  central  ap- 
erture  79  into  which  projects  a  neck-like  extension 
81  of  one  of  two  opposite  exterior  ends  83  and  85 
of  the  cassette  shell  3.  The  indicator  77  has  three 
evenly  spaced,  radially  inward  tabs  87,  89,  and  91 
that  fit  into  a  peripheral  annular  groove  93  in  the 
neck-like  extension  81  to  support  the  indicator  for 
rotation  about  the  axis  X  relative  to  the  cassette 
shell  3  and  the  film  spool  5. 

The  indicator  77  is  intended  to  be  rotated,  for 
example  in  the  winding  direction  W,  from  an  origi- 
nal  or  normal  first  position,  shown  in  FIGS.  11A  and 
14,  to  successive  second  and  third  positions, 
shown  in  FIGS.  12A  and  13A,  for  providing  respec- 
tive  visible  indications  that  the  filmstrip  F  stored  in 
the  cassette  shell  3  is  generally  unexposed,  the 
filmstrip  has  been  returned  to  the  inside  of  the  shell 
before  all  of  the  film  frames  have  been  exposed, 
and  the  filmstrip  is  substantially  exposed.  To 
achieve  these  visible  indications,  a  pointer  94  is 
formed  on  the  indicator  77  for  individual  alignment 
with  each  of  three  successive  imprints  "UNEX- 
POSED",  "PARTIAL",  and  "EXPOSED"  printed  on 
the  outside  of  the  cassette  shell  3.  See  FIG.  9. 
When  the  indicator  77  is  in  its  first  or  unexposed 
position,  shown  in  FIGS.  11A  and  14,  the  pointer  94 
points  to  the  imprint  "UNEXPOSED".  When  the 
indicator  77  is  in  its  second  or  partly  exposed 
position,  shown  in  FIG.  12A,  the  pointer  94  points 
to  the  imprint  "PARTIAL".  When  the  indicator  77  is 
in  its  third  or  exposed  position,  shown  in  FIG.  13A, 
the  pointer  94  points  to  the  imprint  "EXPOSED". 

Cooperative  engagement  means  are  formed  on 
the  exterior  end  83  of  the  cassette  shell  3  and  the 
underside  of  the  indicator  77  for  limiting  rotation  of 
the  indicator  unidirectionally  in  the  winding  direc- 
tion  W  from  its  first  or  unexposed  position  to  its 
second  or  partly  exposed  position  and  from  the 
second  position  to  its  third  or  exposed  position, 
and  for  preventing  rotation  of  the  indicator  out  of 
the  third  position.  Specifically,  the  engagement 
means  formed  on  the  exterior  end  83  of  the  cas- 
sette  shell  3  comprises  a  pair  of  identical  ramps  95 
and  99,  each  having  an  inclined  surface  101  and  a 
cliff  surface  103,  and  being  radially  in-line  and 
equally  spaced  from  the  axis  X.  See  FIGS.  9,  11  A, 
and  11B.  The  engagement  means  formed  on  the 
underside  of  the  indicator  77  comprises  four  iden- 
tical  ramps  105,  107,  109,  and  111,  each  having  an 
inclined  surface  113  and  a  cliff  surface  115,  and 
each  being  equally  spaced  from  the  axis  X,  and  a 
single  flat  117  having  two  identical  cliff  surfaces 

119  and  121  similarly  spaced  from  the  axis  X.  See 
FIGS.  10,  11A  and  11B.  When  the  indicator  is  in  its 
first  or  unexposed  position,  shown  in  FIGS.  11A 
and  11B,  the  cliff  surface  103  of  the  ramp  95  is 

5  located  adjacent  the  cliff  surface  119  of  the  flat 
117,  to  absolutely  prevent  rotation  of  the  indicator 
in  the  unwinding  direction  U,  and  the  cliff  surface 
103  of  the  ramp  99  is  located  opposite  the  inclined 
surface  113  of  the  ramp  109,  to  lightly  restrain  the 

io  indicator  from  being  rotated  in  the  winding  direction 
W.  Thus,  the  indicator  77  is  secured  in  the  first  or 
unexposed  position,  but  can  be  moved  to  the  sec- 
ond  or  partly  exposed  position.  If  the  indicator  77  is 
then  rotated  in  the  winding  direction  W,  the  inclined 

is  surface  113  of  the  ramp  109  will  move  over  the  cliff 
surface  103  of  the  ramp  99.  When  the  indicator  77 
is  in  its  second  or  partly  exposed  position,  shown 
in  FIGS.  12A  and  12B,  the  cliff  surface  103  of  the 
ramp  95  is  located  adjacent  the  cliff  surface  115  of 

20  the  ramp  105,  to  absolutely  prevent  rotation  of  the 
indicator  in  the  unwinding  direction  U,  and  the  cliff 
surface  103  of  the  ramp  99  is  located  opposite  the 
inclined  surface  113  of  the  ramp  111,  to  lightly 
restrain  the  indicator  from  being  rotated  in  the 

25  winding  direction  W.  Thus,  the  indicator  77  is  se- 
cured  in  the  second  or  partly  exposed  position,  but 
can  be  moved  to  the  third  or  exposed  position.  If 
the  indicator  77  is  then  rotated  in  the  winding 
direction  W,  the  inclined  surface  113  of  the  ramp 

30  111  will  move  over  the  cliff  surface  103  of  the  ramp 
99.  When  the  indicator  77  is  in  its  third  or  exposed 
position,  shown  in  FIGS.  13A  and  13B,  the  cliff 
surface  103  of  the  ramp  95  is  located  adjacent  the 
cliff  surface  115  of  the  ramp  107,  to  absolutely 

35  prevent  rotation  of  the  indicator  in  the  unwinding 
direction  U,  and  the  cliff  surface  103  of  the  ramp 
99  is  located  adjacent  the  cliff  surface  121  of  the 
flat  117,  to  absolutely  prevent  rotation  of  the  indica- 
tor  in  the  winding  direction.  Thus,  the  indicator  77 

40  cannot  be  moved  out  of  the  third  or  exposed  posi- 
tion. 

Referring  now  to  FIG.  14,  camera  apparatus 
201  is  depicted  for  use  with  the  film  cassette  1 
having  the  film-exposure  status  indicator  77.  Brief- 

45  ly,  the  camera  apparatus  201  is  intended  for  use  in 
a  simple  inexpensive  camera;  that  is,  it  cannot 
magnetically  apply  successive  double  exposure 
prevention  (DEP)  encodements  to  the  filmstrip  F  to 
indicate  respective  film  frames  are  exposed.  More- 

50  over,  it  cannot  read  the  last  DEP  encodement  ap- 
plied  to  the  filmstrip,  to  prevent  re-exposure  of  the 
exposed  frames  when  a  partly  exposed  film  roll  is 
loaded  in  the  simple  inexpensive  camera.  Thus,  the 
camera  apparatus  201  is  adapted  to  move  the 

55  status  indicator  77  from  its  normal  first  (unexposed) 
position  to  its  third  (exposed)  position,  without  stop- 
ping  at  its  second  (partly  exposed)  position.  This  is 
done  in  order  to  alert  the  user  not  to  re-load  a 

5 
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cassette  containing  a  non-encoded  filmstrip  that  is 
only  partly  exposed  into  the  simple  inexpensive 
camera. 

As  shown  in  FIG.  14,  the  camera  apparatus 
201  includes  a  camera  body  203  having  a  loading 
chamber  205  for  receiving  the  film  cassette  1  lat- 
erally  or  axially  (endwise).  Conventional  motorized 
film  transport  means  comprises  a  reversible  drive 
motor  207  coupled  to  a  coaxial  pinion  gear  209. 
The  pinion  gear  209  is  disposed  in  continuous 
mesh  with  an  idler  gear  211  coupled  to  a  coaxial 
core  hub  213  for  engaging  the  spool  core  23  of  the 
film  cassette  1  to  rotate  the  spool  core  in  the 
unwinding  direction  U  or  in  the  winding  direction  W 
in  accordance  with  the  rotational  direction  of  the 
reversible  drive  motor  207.  Although  not  shown,  the 
motor  207  is  coupled  via  appropriate  transmission 
gears  to  another  hub  that  engages  a  film  take-up 
spool  or  drum  rotatably  supported  within  a  take-up 
chamber  in  the  camera  body  203,  to  rotate  the 
take-up  drum  in  the  winding  direction  W  or  in  the 
unwinding  direction  U  according  to  custom. 

When  fresh,  unused,  unexposed  film  is  loaded 
in  the  camera  apparatus  201,  the  film  transport 
means  including  the  motor  207  is  operated  in  a 
prewind  mode  initially  to  rotate  the  spool  core  23  of 
the  film  cassette  1  in  the  unwinding  direction  U  to 
propel  the  non-protruding  leading  end  37  of  the 
filmstrip  F  out  of  the  cassette  shell  3,  across  a 
back  frame  opening  situated  at  the  focal  plane  of  a 
taking  (objective)  lens,  not  shown,  and  onto  the 
take-up  drum.  At  the  same  time,  the  drum  is  rotat- 
ed  in  the  unwinding  direction  U  to  permit  a  tooth, 
located  on  its  periphery,  to  engage  the  slot  71  cut 
in  the  filmstrip  F  proximate  its  leading  end  37,  to 
enable  the  drum  to  take-up  the  filmstrip.  Following 
this,  substantially  the  entire  remainder  of  the  film- 
strip  F  is  pre-wound  without  interruption  from  the 
cassette  shell  3  across  the  back  frame  opening  and 
onto  the  drum.  The  film  movement  occurs  without 
exposing  the  filmstrip  F.  Since  the  trailing  end,  not 
shown,  of  the  filmstrip  F  is  secured  to  the  spool 
core  23,  an  end-of-film  condition  will  be  reached 
which  causes  the  motor  207  to  stall,  whereupon  as 
is  known  a  bi-directional  circuit,  not  shown,  re- 
verses  the  motor  to  operate  the  film  transport 
means  in  a  rewind  mode,  opposite  to  the  prewind 
mode.  During  the  rewind  mode,  the  spool  core  23 
is  rotated  in  the  winding  direction  W  and  the  drum 
is  rotated  similarly.  However,  the  film  transport 
means  including  the  motor  207  is  de-energized 
once  a  first-available  film  frame  is  moved  to  an 
exposure  position  at  the  back  frame  opening.  Then, 
after  the  first  picture  is  taken,  the  film  transport 
means  is  operated  in  the  rewind  mode  to  wind  the 
first-exposed  frame  onto  the  spool  core  23  and  to 
move  the  next-available  unexposed  frame  to  the 
exposure  position.  This  process  is  repeated  follow- 

ing  each  film  exposure,  and  the  filmstrip  F  will 
thereby  be  rewound  one  exposed  frame  at  a  time 
into  the  cassette  shell  3.  Thus,  the  exposed  frames 
will  be  protected  inside  the  cassette  shell  3  if,  for 

5  example,  a  rear  door.not  shown,  covering  the  load- 
ing  chamber  205,  is  accidentally  opened  before  the 
filmstrip  F  is  completely  returned  to  the  film  cas- 
sette  1  . 

Other  elements  of  the  camera  apparatus  201 
io  are  shown  in  FIG.  14  for  moving  the  status  indica- 

tor  77  of  the  film  cassette  1  from  its  normal  first 
(unexposed)  position  to  its  third  (exposed)  position, 
without  stopping  at  its  second  (partial)  position. 
These  elements  include  a  drive  ring  215  having 

is  two  integral  spring  fingers  217  and  219  punched 
out  at  the  underside  of  the  drive  ring  for  engaging 
respective  fixtures  221  and  223  of  the  status  in- 
dicator  77  to  rotate  the  indicator  in  the  winding 
direction  W  from  its  first  (unexposed)  position  im- 

20  mediately  to  its  third  (exposed)  position.  The  drive 
ring  215  has  a  central  aperture  224  through  which 
the  core  hub  213  extends  in  coaxial  friction-driv- 
ing/slipping  relation  with  the  ring,  and  it  includes  a 
sector  gear  portion  comprising  two  compliant  (resil- 

25  ient)  peripheral  outer  teeth  225  and  225'  and  three 
rigid  peripheral  intermediate  teeth  227  for  succes- 
sively  engaging  the  pinion  209.  Thus,  the  drive  ring 
215  can  be  friction-rotated  by  the  core  hub  213  to 
bring  the  sector  gear  portion  into  engagement  with 

30  the  pinion  209  to  enable  the  pinion  to  hard-rotate 
the  ring  (in  place  of  friction-rotation). 

When  the  status  indicator  77  is  in  its  normal 
first  (unexposed)  position  as  shown  in  FIGs.  14  and 
15A,  the  drive  ring  215  is  oriented  with  its  respec- 

35  tive  spring  fingers  217  and  219  slightly  spaced 
from  the  two  fixtures  221  and  223  of  the  indicator 
and  with  an  integral  rigid  finger  229  abutting  a  stop 
wall  231  of  a  recess  233  in  the  loading  chamber 
205.  Abutment  of  the  rigid  finger  229  with  the  stop 

40  wall  231  prevents  rotation  of  the  drive  ring  215  in 
the  unwinding  direction  U.  If  the  core  hub  213  is 
initially  rotated  in  the  winding  direction  W  (during 
the  rewind  mode  of  the  film  transport  means  to 
move  the  first-available  film  frame  to  the  exposure 

45  position),  the  frictional  relation  existing  between  the 
core  hub  and  the  drive  ring  215  will  friction-rotate 
the  ring  in  the  same  direction  until  its  compliant 
outer  tooth  225  is  moved  into  engagement  with  the 
pinion  209.  Then,  the  pinion  209  will  hard-rotate  the 

50  drive  ring  215  in  the  winding  direction  W  to  move 
its  respective  spring  fingers  217  and  219  against 
the  two  fixtures  221  and  223  to,  in  turn,  rotate  the 
indicator  77  from  its  normal  first  (unexposed)  posi- 
tion  immediately  to  its  third  (exposed)  position.  See 

55  FIGS.  15B  and  15C.  As  the  indicator  77  reaches  its 
third  (exposed)  position,  the  outer  compliant  tooth 
225'  of  the  drive  ring  215  is  moved  clear  of  the 
pinion  209  via  friction-rotation  of  the  ring  provided 

6 
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the  core  hub  213.  However,  since  the  indicator  77 
cannot  be  rotated  in  the  winding  direction  W  be- 
yond  its  third  (exposed)  position,  continued  rotation 
of  the  core  hub  213  in  the  winding  direction  does 
not  similarly  rotate  the  drive  ring  215,  i.e.  there  is 
slippage  between  the  two.  Thus,  as  shown  in  FIG. 
15C,  the  drive  ring  215  is  arrested  with  its  rigid 
finger  229  slightly  spaced  from  a  stop  wall  235  of 
the  recess  233  in  the  loading  chamber  205.  Abut- 
ment  of  the  rigid  finger  229  with  the  stop  wall  235, 
to  prevent  rotation  of  the  drive  ring  215  in  the 
winding  direction  W,  only  occurs  when  the  camera 
apparatus  201  is  operated  without  the  film  cassette 
1  present  in  the  loading  chamber  205. 

FIG.  16A  shows  the  drive  ring  215  in  the  same 
orientation  as  in  FIG.  15C,  but  with  a  new  cassette 
1  present  in  the  loading  chamber  205.  In  this 
instance,  the  status  indicator  77  of  the  cassette  is 
in  its  normal  first  (unexposed)  position.  If  the  core 
hub  213  is  initially  rotated  in  the  unwinding  direc- 
tion  U  (during  the  prewind  mode  of  the  film  trans- 
port  means  to  propel  the  filmstrip  F  out  of  the 
cassette  shell  3  and  onto  the  take-up  drum),  the 
frictional  relation  existing  between  the  core  hub  and 
the  drive  ring  215  will  friction-rotate  the  ring  in  the 
same  direction  to  move  its  compliant  outer  tooth 
225'  into  engagement  with  the  pinion  209.  Then,  as 
shown  in  FIG.  16B,  the  pinion  209  will  hard-rotate 
the  drive  ring  215  in  the  unwinding  direction  U, 
causing  the  respective  spring  fingers  217  and  219 
of  the  ring  to  move  over  the  respective  fixtures  221 
and  223  of  the  status  indicator  77.  The  pinion  209 
hard-rotates  the  drive  ring  215  in  the  unwinding 
direction  U  until  its  compliant  outer  tooth  225  is 
moved  clear  of  the  pinion  via  friction-rotation  of  the 
ring  provided  by  the  core  hub  213.  Then  the  core 
hub  213  friction-rotates  the  drive  ring  215  in  the 
unwinding  direction  U  to  move  its  rigid  finger  229 
against  the  stop  wall  231  of  the  recess  233.  See 
FIG.  15A. 

Referring  now  to  FIG.  17,  alternate  apparatus 
301  is  depicted  for  use  with  the  film  cassette  1  to 
move  the  status  indicator  77  of  the  cassette  from 
its  normal  first  (unexposed)  position  to  its  third 
(exposed)  position,  without  stopping  at  its  second 
(partial)  position.  The  alternate  apparatus  301  in- 
cludes  a  camera  body  303  having  a  loading  cham- 
ber  305  for  receiving  the  film  cassette  1  laterally  or 
axially  (endwise).  Conventional  motorized  film 
transport  means  comprises  a  reversible  drive  motor 
307  coupled  to  a  coaxial  drive  gear  309.  The  drive 
gear  309  is  disposed  in  continuous  mesh  with  an 
idler  gear  311  coupled  to  a  coaxial  core  hub  313 
for  engaging  the  spool  core  23  of  the  film  cassette 
1  to  rotate  the  spool  core  in  the  unwinding  direction 
U  or  in  the  winding  direction  W  in  accordance  with 
the  rotational  direction  of  the  reversible  drive  motor 
307.  Although  not  shown,  the  motor  307  is  coupled 

via  appropriate  transmission  gears  to  another  hub 
that  engages  a  film  take-up  spool  or  drum  rotatably 
supported  within  a  take-up  chamber  in  the  camera 
body  303,  to  rotate  the  take-up  drum  in  the  winding 

5  direction  W  or  in  the  unwinding  direction  U  accord- 
ing  to  custom. 

When  fresh,  unused,  unexposed  film  is  loaded 
in  the  camera  apparatus  301,  the  film  transport 
means  including  the  motor  307  is  operated  in  an 

io  initialization  mode  to  rotate  the  spool  core  23  of  the 
film  cassette  1  in  the  unwinding  direction  U  to 
propel  the  non-protruding  leading  end  37  of  the 
filmstrip  F  out  of  the  cassette  shell  3,  across  a 
back  frame  opening  situated  at  the  focal  plane  of  a 

is  taking  (objective)  lens,  not  shown,  and  onto  the 
take-up  drum.  At  the  same  time,  the  drum  is  rotat- 
ed  in  the  unwinding  direction  U  to  permit  a  tooth, 
located  on  its  periphery,  to  engage  the  slot  71  cut 
in  the  filmstrip  F  proximate  its  leading  end  37,  to 

20  enable  the  drum  to  take-up  the  filmstrip.  Following 
this,  the  film  transport  means  including  the  motor 
307  is  de-energized  once  a  first-available  film 
frame  is  moved  to  an  exposure  position  at  the  back 
frame  opening.  Then,  after  the  first  picture  is  taken, 

25  the  film  transport  means  including  the  motor  307  is 
operated  in  the  same  mode  to  wind  the  first-ex- 
posed  frame  onto  the  drum  and  to  move  the  next- 
available  unexposed  frame  to  the  exposure  posi- 
tion.  This  process  is  repeated  following  each  film 

30  exposure,  and  the  filmstrip  F  will  thereby  be  re- 
wound  one  exposed  frame  at  a  time  onto  the  drum. 
When  exposure  of  the  filmstrip  F  is  completed,  the 
film  transport  means  including  the  motor  307  is 
operated  in  a  rewind  mode  to  rotate  the  spool  core 

35  23  of  the  film  cassette  1  and  the  take-up  drum  in 
the  winding  direction  W,  to  return  the  filmstrip  to 
the  cassette  1  . 

Other  elements  of  the  camera  apparatus  301 
are  shown  in  FIG.  17  for  moving  the  status  indica- 

40  tor  77  of  the  film  cassette  1  from  its  normal  first 
(unexposed)  position  to  its  third  (exposed)  position, 
without  stopping  at  its  second  (partial)  position. 
These  elements  include  a  drive  ring  315  having 
respective  integral  spring  fingers  317  and  319 

45  punched  out  at  the  underside  of  the  drive  ring  for 
engaging  the  two  fixtures  221  and  223  of  the  status 
indicator  77  to  rotate  the  indicator  in  the  winding 
direction  W  from  its  normal  first  (unexposed)  posi- 
tion  immediately  to  its  third  (exposed)  position.  The 

50  drive  ring  315  has  a  central  aperture  321  through 
which  the  core  hub  313  extends  in  coaxial  loose 
slipping  relation,  and  it  includes  a  radial  arm  323 
having  a  radial  slot  325  in  which  is  located  a  drive 
pin  327  fixed  to  the  underside  of  the  pinion  309. 

55  When  the  status  indicator  77  is  in  its  normal 
first  (unexposed)  position  as  shown  in  FIGS.  17  and 
18A,  the  drive  ring  315  is  oriented  with  its  respec- 
tive  spring  fingers  317  and  319  slightly  spaced 
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from  the  two  fixtures  221  and  223  of  the  indicator. 
If  the  film  transport  means  is  operated  in  the  initial- 
ization  mode  as  shown  in  FIGS.  18B  and  18C,  the 
core  hub  313  is  rotated  in  the  unwinding  direction 
U,  but  the  drive  ring  315  is  rotated  in  the  winding 
direction  W.  Thus,  the  respective  spring  fingers 
317  and  319  of  the  drive  ring  315  are  moved 
against  the  two  fixtures  221  and  223  to  rotate  the 
status  indicator  77  in  the  winding  direction  W  from 
its  normal  first  (unexposed)  position  immediately  to 
its  third  (exposed)  position. 

Continued  operation  of  the  film  transport 
means  to  move  successive  unexposed  frames  of 
the  filmstrip  F  into  the  exposure  position  and  to 
move  exposed  frames  onto  the  take-up  drum 
rotates  the  core  hub  313  in  the  unwinding  direction 
U  and  oscillates  the  drive  ring  315  in  that  direction 
and  in  the  winding  direction  W,  moving  the  respec- 
tive  spring  fingers  317  and  319  away  from  and 
back  towards  the  two  fixtures  221  and  223  of  the 
status  indicator  77.  The  indicator  77  remains  in  its 
third  (exposed)  position.  See  FIG.  18D. 

The  invention  has  been  described  with  refer- 
ence  to  preferred  and  alternate  embodiments.  How- 
ever,  it  will  be  appreciated  that  variations  and 
modifications  can  be  effected  with  the  ordinary  skill 
in  the  art  without  departing  from  the  scope  of  the 
invention  as  defined  in  the  claims.  For  example, 
instead  of  rotating  the  status  indicator  77  of  the  film 
cassette  1  from  its  normal  first  (unexposed)  posi- 
tion  to  its  third  (exposed)  position  either  when  the 
filmstrip  F  is  advanced  from  the  cassette  to  move 
the  first-available  unexposed  frame  of  the  filmstrip 
to  the  exposure  position  or  when  the  filmstrip  is 
returned  partially  to  the  cassette  to  move  the  first- 
available  unexposed  frame  to  the  exposure  posi- 
tion,  the  indicator  could  be  rotated  from  its  first 
position  to  its  third  position  responsive  to  various 
other  known  changes  of  state  of  the  filmstrip  rela- 
tive  to  the  cassette. 

Claims 

1.  A  photographic  camera  (201)  to  be  used  with  a 
film  cassette  (1)  having  a  film-exposure  status 
indicator  (77)  movable  from  an  unexposed  po- 
sition  for  providing  a  visible  indication  that  a 
filmstrip  (F)  within  the  cassette  is  unexposed, 
to  a  partly  exposed  position  for  providing  a 
visible  indication  that  the  filmstrip  is  only  partly 
exposed,  and  to  an  exposed  position  for  pro- 
viding  a  visible  indication  that  exposure  of  the 
filmstrip  is  completed,  said  camera  (201)  com- 
prising  film  drive  means  (207)  for  moving  the 
filmstrip  (F)  relative  to  the  cassette  (1), 

indicator  moving  means  (215)  operatively 
coupled  with  said  film  drive  means  (207)  for 
mechanically  moving  the  status  indicator  (77) 

from  the  indicator's  unexposed  position  to  its 
exposed  position,  without  stopping  at  the  in- 
dicator's  partly  exposed  position,  substantially 
when  the  drive  means  move  the  filmstrip  (F) 

5  relative  to  the  cassette  (1). 

2.  A  photographic  camera  (201)  as  recited  in 
claim  1,  wherein  said  film  drive  means  (207) 
includes  drive  integral  means  (213)  for  moving 

io  the  filmstrip  (F)  relative  to  the  cassette  (1)  by 
advancing  the  filmstrip  from  the  cassette  to 
expose  the  filmstrip,  and  said  indicator  moving 
means  (215)  includes  moving  integral  means 
(217,  219)  for  moving  the  status  indicator  (77) 

is  from  the  indicator's  unexposed  position  imme- 
diately  to  the  indicator's  exposed  position  re- 
sponsive  to  said  drive  integral  means  (213) 
advancing  the  filmstrip  (F)  from  the  cassette 
(1)- 

20 
3.  A  photographic  camera  (201)  as  recited  in 

claim  2,  wherein  said  drive  integral  means 
(213)  is  connectable  with  a  film  spool  (5)  within 
the  cassette  (1)  for  rotating  the  film  spool  in  a 

25  film  unwinding  direction  (U)  to  advance  the 
filmstrip  (F)  from  the  cassette  (1),  and  said 
moving  integral  means  (217,  219)  is  adapted  to 
move  the  status  indicator  (77)  simultaneously 
in  an  opposite  direction  to  move  the  status 

30  indicator  from  its  unexposed  position  to  its 
exposed  position. 

4.  A  photographic  camera  (201)  as  recited  in 
claim  1,  wherein  said  film  drive  means  (207) 

35  includes  drive  integral  means  (213)  for  moving 
the  filmstrip  (F)  relative  to  the  cassette  (1)  by 
returning  the  filmstrip  to  the  cassette  to  safe- 
guard  the  filmstrip,  and  said  indicator  moving 
means  (215)  includes  moving  integral  means 

40  (217,  219)  for  moving  the  status  indicator  (77) 
from  the  indicator's  unexposed  position  imme- 
diately  to  the  indicator's  exposed  position  re- 
sponsive  to  said  drive  integral  means  (213) 
returning  the  filmstrip  (F)  to  the  cassette  (1). 

45 
5.  A  photographic  camera  (201)  as  recited  in 

claim  4,  wherein  said  drive  integral  means 
(213)  is  connectable  with  a  film  spool  (5)  within 
the  cassette  (1)  for  rotating  the  film  spool  5  in 

50  a  film  winding  direction  (W)  to  return  the  film- 
strip  (F)  to  the  cassette  (1),  and  said  moving 
integral  means  (217,  219)  is  adapted  to  move 
the  status  indicator  (77)  simultaneously  in  the 
same  direction  to  move  the  status  indicator 

55  from  its  unexposed  position  to  its  exposed 
position. 

8 



15 EP  0  417  783  B1 16 

6.  A  photographic  camera  (201)  as  recited  in 
claim  1,  wherein  said  indicator  moving  means 
(215)  includes  an  indicator  drive  element  (217, 
219)  supported  for  movement  first  to  engage 
the  status  indicator  in  the  indicator's  unex- 
posed  position  and  then  to  move  the  status 
indicator  from  the  indicator's  unexposed  posi- 
tion  to  the  indicator's  exposed  position,  and 
said  film  drive  means  (207)  and  said  indicator 
drive  element  (217,  219)  include  respective 
cooperating  means  (209,  225,  227)  for  moving 
the  indicator  drive  element  to  engage  and 
move  the  status  indicator  (77)  immediately  to 
the  indicator's  exposed  position  responsive  to 
a  movement  of  the  filmstrip  (F)  relative  to  the 
cassette  (1). 

7.  A  photographic  camera  (201)  as  recited  in 
claim  6,  wherein  said  respective  cooperating 
means  (209,  225,  227)  of  said  film  drive  means 
(207)  and  said  indicator  drive  element  (217, 
219)  are  adapted  to  move  the  indicator  drive 
element  out  of  engagement  with  the  status 
indicator  (77)  substantially  when  the  film  drive 
means  is  operated  with  the  status  indicator  in 
the  indicator's  exposure  position. 

8.  A  photographic  camera  (201)  as  recited  in 
claim  6,  wherein  said  respective  cooperating 
means  (209,  225,  227)  of  said  film  drive  means 
(207)  and  said  indicator  drive  element  (217, 
219)  are  adapted  to  avoid  moving  the  indicator 
drive  element  substantially  when  the  film  drive 
means  is  operated  with  the  drive  element  en- 
gaging  the  status  indicator  (77)  and  with  the 
status  indicator  (77)  in  the  indicator's  exposure 
position. 

Patentanspruche 

1.  Fotografische  Kamera  (201)  zum  Gebrauch  ei- 
ner  einen  Filmbelichtungszustandsanzeiger 
(77)  aufweisenden  Filmkassette  (1),  wobei  der 
Filmbelichtungszustandsanzeiger  von  einer  er- 
sten  Stellung,  in  der  sichtbar  angezeigt  ist,  dal3 
ein  Filmstreifen  (F)  in  der  Filmkassette  unbe- 
lichtet  ist,  in  eine  zweite  Stellung,  in  der  sicht- 
bar  angezeigt  ist,  dal3  der  Filmstreifen  nur  teil- 
weise  belichtet  ist,  und  in  eine  dritte  Stellung 
bewegbar  ist,  in  der  sichtbar  angezeigt  ist,  dal3 
die  Belichtung  des  Filmstreifens  abgeschlos- 
sen  ist,  wobei  die  Kamera  (201) 

eine  Filmtransportvorrichtung  (207)  auf- 
weist,  die  den  Filmstreifen  (F)  relativ  zur  Kas- 
sette  (1)  bewegt,  und 

eine  mit  der  Filmtransportvorrichtung  (207) 
in  Wirkverbindung  stehende  Zustandsanzeiger- 
Bewegungsvorrichtung  (215)  umfaBt,  die  den 

Filmbelichtungszustandsanzeiger  (77),  ohne 
ihn  in  seiner  zweiten  Stellung  anzuhalten,  me- 
chanisch  von  seiner  ersten  in  seine  dritte  Stel- 
lung  bewegt,  wenn  die  Filmtransportvorrich- 

5  tung  den  Filmstreifen  (F)  relativ  zur  Kassette 
(1)  bewegt. 

2.  Fotografische  Kamera  (201)  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dal3  die  Filmtrans- 

io  portvorrichtung  (207)  mit  einem  Antriebsele- 
ment  (213)  zusammenwirkt,  das  den  Filmstrei- 
fen  (F)  relativ  zur  Kassette  (1)  bewegt,  indem 
es  ihn  zur  Belichtung  aus  der  Kassette  heraus- 
transportiert,  und  dal3  die  Zustandsanzeiger- 

15  Bewegungsvorrichtung  (215)  mit  einem  Zu- 
standsanzeiger-Bewegungselement  (217,  219) 
zusammenwirkt,  das  den  Filmbelichtungszu- 
standsanzeiger  (77)  von  seiner  ersten  Stellung 
sofort  in  seine  dritte  Stellung  bewegt,  wenn 

20  das  Filmtransportelement  den  Filmstreifen  (F) 
aus  der  Kassette  (1  )  heraustransportiert. 

3.  Fotografische  Kamera  (201)  nach  Anspruch  2, 
dadurch  gekennzeichnet,  dal3  das  Antriebsele- 

25  ment  (213)  innerhalb  der  Kassette  (1)  mit  einer 
Filmspule  (5)  in  Verbindung  bringbar  ist  und 
die  Filmspule  in  eine  Abspulrichtung  (U)  dreht, 
urn  den  Filmstreifen  (F)  aus  der  Kassette  (1) 
herauszutransportieren,  und  dal3  das  zustands- 

30  anzeiger-Bewegungselement  (217,  219)  den 
Filmbelichtungszustandsanzeiger  (77)  gleich- 
zeitig  in  eine  entgegengesetzte  Richtung  und 
dabei  von  seiner  ersten  in  seine  dritte  Stellung 
bewegt. 

35 
4.  Fotografische  Kamera  (201)  nach  Anspruch  1, 

dadurch  gekennzeichnet,  dal3  die  Filmtrans- 
portvorrichtung  (207)  mit  einem  Antriebsele- 
ment  (213)  zusammenwirkt,  das  den  Filmstrei- 

40  fen  (F)  relativ  zur  Kassette  (1)  bewegt,  indem 
es  ihn  zu  seinem  Schutz  in  die  Kassette  zu- 
rucktransportiert,  und  dal3  die  Zustandsanzei- 
ger-Bewegungsvorrichtung  (215)  mit  einem  Zu- 
standsanzeiger-Bewegungselement  (217,  219) 

45  zusammenwirkt,  das  den  Filmbelichtungszu- 
standsanzeiger  (77)  von  seiner  ersten  Stellung 
sofort  in  seine  dritte  Stellung  bewegt,  nachdem 
das  Antriebselement  (213)  den  Filmstreifen  (F) 
in  die  Kassette  (1)  zurucktransportiert  hat. 

50 
5.  Fotografische  Kamera  (201)  nach  Anspruch  4, 

dadurch  gekennzeichnet,  dal3  das  Antriebsele- 
ment  (213)  mit  einer  Filmspule  (5)  in  der  Kas- 
sette  (1)  in  Verbindung  bringbar  ist  und  die 

55  Filmspule  (5)  in  eine  Filmaufspulrichtung  (W) 
dreht,  urn  den  Filmstreifen  (F)  in  die  Kassette 
(1)  zuruckzutransportieren,  und  dal3  das  Zu- 
standsanzeiger-Bewegungselement  (217,  219) 
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den  Filmbelichtungszustandsanzeiger  (77) 
gleichzeitig  in  dieselbe  Richtung  und  dabei  von 
seiner  ersten  in  seine  dritte  Stellung  bewegt. 

6.  Fotografische  Kamera  (201)  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dal3  die  Zustandsan- 
zeiger-Bewegungsvorrichtung  (215)  ein  Zu- 
standsanzeiger-Bewegungselement  (217,  219) 
aufweist,  das  so  gelagert  ist,  dal3  es  zuerst  in 
Eingriff  mit  dem  Filmbelichtungszustandsanzei- 
ger  (77)  in  dessen  erster  Stellung  gelangt  und 
dann  den  Filmbelichtungszustandsanzeiger  von 
seiner  ersten  in  seine  dritte  Stellung  bewegt, 
und  dal3  die  Filmtransportvorrichtung  (207)  und 
das  Zustandsanzeiger-Bewegungselement 
(217,  219)  entsprechende  Mittel  (209,  225, 
227)  aufweisen,  die  so  zusammenwirken,  dal3 
sie  das  Zustandsanzeiger-Bewegungselement 
mit  dem  Filmbelichtungszustandsanzeiger  (77) 
in  Eingriff  bringen  und  ihn  sofort  in  seine  dritte 
Stellung  bewegen,  nachdem  sich  der  Filmstrei- 
fen  (F)  relativ  zur  Kassette  (1)  bewegt  hat. 

7.  Fotografische  Kamera  (201)  nach  Anspruch  6, 
dadurch  gekennzeichnet,  dal3  die  Mittel  (209, 
225,  227)  der  Filmtransportvorrichtung  (207) 
und  des  Zustandsanzeiger-Bewegungsele- 
ments  (217,  219)  so  bewegbar  sind,  dal3  sie 
das  Zustandsanzeiger-Bewegungselement  au- 
I3er  Eingriff  mit  dem  Filmbelichtungszustands- 
anzeiger  (77)  bringen,  wenn  die  Filmtransport- 
vorrichtung  betatigt  ist,  wahrend  sich  der  Film- 
belichtungszustandsanzeiger  in  seiner  dritten 
Stellung  befindet. 

8.  Fotografische  Kamera  (201)  nach  Anspruch  6, 
dadurch  gekennzeichnet,  dal3  die  Mittel  (209, 
225,  227)  der  Filmtransportvorrichtung  (207) 
und  des  Zustandsanzeiger-Bewegungsele- 
ments  (217,  219)  verhindern,  dal3  sich  das  Zu- 
standsanzeiger-Bewegungselement  bewegt, 
wenn  die  Filmtransportvorrichtung  betatigt  ist, 
wahrend  sich  das  Zustandsanzeiger-Bewe- 
gungselement  mit  dem  Filmbelichtungszu- 
standsanzeiger  (77)  in  Eingriff  und  der  Filmbe- 
lichtungszustandsanzeiger  sich  in  seiner  dritten 
Stellung  befindet. 

Revendicatlons 

1.  Appareil  photographique  (201)  destine  a  etre 
utilise  avec  une  cartouche  (1)  de  pellicule 
ayant  un  indicateur  (77)  d'etat  d'exposition  de 
pellicule  mobile  d'une  position  non  exposee, 
destinee  a  donner  une  indication  visible  du  fait 
qu'une  pellicule  (F)  placee  dans  la  cartouche 
n'est  pas  exposee,  a  une  position  partiellement 
exposee,  destinee  a  donner  une  indication  visi- 

ble  du  fait  que  la  pellicule  n'est  que  partielle- 
ment  exposee,  et  a  une  position  exposee,  des- 
tinee  a  donner  une  indication  visible  du  fait 
que  I'exposition  de  la  pellicule  est  terminee, 

5  I'appareil  photographique  (201)  comprenant  un 
dispositif  (207)  d'entraTnement  de  pellicule 
destine  a  deplacer  la  pellicule  (F)  par  rapport  a 
la  cartouche  (1), 

un  dispositif  (215)  de  deplacement  d'indi- 
io  cateur  couple  pendant  le  fonctionnement  au 

dispositif  (207)  d'entraTnement  de  pellicule  et 
destine  a  deplacer  mecaniquement  I'indicateur 
d'etat  (77)  de  la  position  non  exposee  de  I'indi- 
cateur  a  sa  position  exposee,  sans  arret  a  la 

is  position  partiellement  exposee  de  I'indicateur, 
pratiquement  lorsque  le  dispositif  d'entraTne- 
ment  deplace  la  pellicule  (F)  par  rapport  a  la 
cartouche  (1). 

20  2.  Appareil  photographique  (201)  selon  la  reven- 
dication  1  ,  dans  lequel  le  dispositif  (207)  d'en- 
traTnement  de  pellicule  comprend  un  dispositif 
solidaire  d'entraTnement  (213)  destine  a  depla- 
cer  la  pellicule  (F)  par  rapport  a  la  cartouche 

25  (1)  par  avance  de  la  pellicule  depuis  la  cartou- 
che  afin  que  la  pellicule  soit  exposee,  et  le 
dispositif  (215)  de  deplacement  d'indicateur 
comprend  un  dispositif  solidaire  de  deplace- 
ment  (217,  219)  destine  a  deplacer  I'indicateur 

30  d'etat  (77)  de  la  position  non  exposee  de  I'indi- 
cateur  immediatement  a  la  position  exposee 
de  I'indicateur  a  la  suite  de  I'avance,  par  le 
dispositif  solidaire  d'entraTnement  (213),  de  la 
pellicule  (F)  a  partir  de  la  cartouche  (1). 

35 
3.  Appareil  photographique  (201)  selon  la  reven- 

dication  2,  dans  lequel  le  dispositif  solidaire 
d'entraTnement  (213)  peut  etre  raccorde  a  une 
bobine  (5)  de  pellicule  placee  dans  la  cartou- 

40  che  (1)  afin  que  la  bobine  de  pellicule  tourne 
dans  un  sens  de  deroulement  de  pellicule  (U) 
et  que  la  pellicule  (F)  avance  a  partir  de  la 
cartouche  (1),  et  le  dispositif  solidaire  de  de- 
placement  (217,  219)  est  destine  a  deplacer 

45  I'indicateur  d'etat  (77)  simultanement  en  sens 
oppose  afin  que  I'indicateur  d'etat  soit  deplace 
de  sa  position  non  exposee  a  sa  position  expo- 
see. 

50  4.  Appareil  photographique  (201)  selon  la  reven- 
dication  1  ,  dans  lequel  le  dispositif  d'entraTne- 
ment  de  pellicule  (207)  comporte  un  dispositif 
solidaire  d'entraTnement  (213)  destine  a  depla- 
cer  la  pellicule  (F)  par  rapport  a  la  cartouche 

55  (1)  par  retour  de  la  pellicule  dans  la  cartouche 
afin  que  la  pellicule  soit  protegee,  et  le  dispo- 
sitif  (215)  de  deplacement  d'indicateur  com- 
prend  un  dispositif  solidaire  de  deplacement 
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(217,  219)  destine  a  deplacer  I'indicateur  d'etat 
(77)  de  la  position  non  exposee  de  I'indicateur 
immediatement  a  la  position  exposee  de  I'indi- 
cateur  sous  la  commande  du  dispositif  solidai- 
re  d'entraTnement  (213)  qui  ramene  la  pellicule  5 
(F)  vers  la  cartouche  (1). 

5.  Appareil  photographique  (201)  selon  la  reven- 
dication  4,  dans  lequel  le  dispositif  solidaire 
d'entraTnement  (213)  peut  etre  raccorde  a  une  10 
bobine  (5)  de  pellicule  placee  dans  la  cartou- 
che  (1)  afin  qu'il  fasse  tourner  la  bobine  (5) 
dans  le  sens  (W)  d'enroulement  de  pellicule  et 
ramene  la  pellicule  (F)  dans  la  cartouche  (1),  et 
le  dispositif  solidaire  de  deplacement  (217,  is 
219)  est  destine  a  deplacer  I'indicateur  d'etat 
(77)  simultanement  dans  le  meme  sens  afin 
que  I'indicateur  d'etat  soit  deplace  de  sa  posi- 
tion  non  exposee  a  sa  position  exposee. 

20 
6.  Appareil  photographique  (201)  selon  la  reven- 

dication  1,  dans  lequel  le  dispositif  (215)  de 
deplacement  d'indicateur  comporte  un  element 
d'entraTnement  d'indicateur  (217,  219)  suppor- 
ts  afin  qu'il  se  deplace  d'abord  pour  venir  25 
cooperer  avec  I'indicateur  d'etat  en  position 
non  exposee  de  I'indicateur,  puis  qu'il  deplace 
I'indicateur  d'etat  de  la  position  non  exposee 
de  I'indicateur  a  la  position  exposee  de  I'indi- 
cateur,  et  le  dispositif  (207)  d'entraTnement  de  30 
pellicule  et  I'element  d'entraTnement  d'indica- 
teur  (217,  219)  comportent  des  dispositifs  res- 
pectifs  cooperants  (209,  225,  227)  destines  a 
deplacer  I'element  d'entraTnement  d'indicateur 
afin  qu'il  vienne  cooperer  avec  I'indicateur  35 
d'etat  (77)  et  le  deplace  immediatement  dans 
la  position  exposee  de  I'indicateur  a  la  suite 
d'un  deplacement  de  la  pellicule  (F)  par  rap- 
port  a  la  cartouche  (1). 

40 
7.  Appareil  photographique  (201)  selon  la  reven- 

dication  6,  dans  lequel  les  dispositifs  respectifs 
cooperants  (209,  225,  227)  du  dispositif  d'en- 
traTnement  de  pellicule  (207)  et  de  I'element 
d'entraTnement  d'indicateur  (217,  219)  sont  45 
destines  a  deplacer  I'element  d'entraTnement 
d'indicateur  afin  qu'il  se  separe  de  I'indicateur 
d'etat  (77)  pratiquement  lorsque  le  dispositif 
d'entraTnement  de  pellicule  est  commande 
avec  I'indicateur  d'etat  dans  la  position  expo-  50 
see  de  I'indicateur. 

8.  Appareil  photographique  (201)  selon  la  reven- 
dication  6,  dans  lequel  les  dispositifs  respectifs 
cooperants  (209,  225,  227)  du  dispositif  d'en-  55 
traTnement  de  pellicule  (207)  et  de  I'element 
d'entraTnement  d'indicateur  (217,  219)  sont 
destines  a  eviter  le  deplacement  de  I'element 

d'entraTnement  d'indicateur  pratiquement  lors- 
que  le  dispositif  d'entraTnement  de  pellicule  est 
commande  avec  I'element  d'entraTnement  au 
contact  de  I'indicateur  d'etat  (77)  et  avec  I'indi- 
cateur  d'etat  (77)  dans  la  position  exposee  de 
I'indicateur. 
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