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(54)  Film  positioning  system  and  method  thereof 

(57)  In  a  film  positioning  system  and  method 
thereof,  stable  film  positioning  is  accomplished.  In  the 
present  invention,  when  a  film  is  fed  to  a  stop  position  by 
driving  first  feeding  means  and  second  feeding  means 
synchronizing  with  each  other  and  then  the  stop  posi- 

tion  is  determined  with  the  first  feeding  means  or  the 
second  feeding  means,  a  fixed  tension  is  applied  to  the 
film  by  the  other  feeding  means. 
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Description 

BACKGROUND  OF  THE  INVENTION 

5  FIELD  OF  THE  INVENTION 

[0001]  The  present  invention  relates  to  a  film  positioning  system  and  a  method  thereof,  and  more  particularly,  is  suit- 
ably  applied  to  a  telecine  device  which  converts  images  recorded  on  a  cinefilm  into  a  video  signal,  for  example. 

10  DESCRIPTION  OF  THE  RELATED  ART 

[0002]  In  a  telecine  device,  one  frame  of  images  recorded  on  a  cinefilm  is  positioned  on  the  optical  axis  of  a  video 
camera,  and  a  source  light  is  entered  into  the  pickup  system  of  the  video  camera  through  the  cinefilm  in  this  state. 
Thereby,  the  above  positioned  frame  image  is  picked  up  by  the  video  camera. 

15  [0003]  Moreover,  after  completing  the  pickup  of  the  one  frame  image  in  this  manner,  the  telecine  device  feeds  the 
cinefilm  and  positions  the  next  frame  on  the  optical  axis,  and  performs  a  similar  pickup  in  this  state,  so  that  the  images 
sequentially  recorded  on  the  cinefilm  are  converted  into  video  signals  (hereinafter,  it  is  referred  to  as  telecine  process- 
ing). 
[0004]  In  such  a  telecine  device,  an  intermittent  film  feeder  is  provided  to  intermittently  feed  a  cinefilm  frame  by  frame. 

20  In  the  intermittent  film  feeders,  there  are  two  kinds  of  intermittent  feeding  systems,  by  mechanical  control  in  that  the 
gear  teeth  of  sprockets  are  engaged  with  perforations  provided  on  the  both  ends  of  the  cinefilm  in  its  width  direction 
(sprocket  holes  on  the  film)  and  the  above  sprockets  are  intermittently  rotated  through,  e.g.,  Geneva  gears,  so  that  a 
cinefilm  is  intermittently  fed,  and  by  electronical  control  in  that  a  motor  itself  for  rotating  sprockets  is  intermittently  and 
rotationally  driven,  so  that  a  cinefilm  is  intermittently  fed. 

25  [0005]  In  the  intermittent  feeding  system  by  mechanical  control,  when  the  machine  is  finely  regulated,  positioning 
accuracy  of  a  cinefilm  becomes  fine  by  being  used  with  a  registration  pin,  so  that  image  pause  performance  is 
improved. 
[0006]  By  the  way,  with  respect  to  a  feed  length  per  frame  in  cinef  ilms,  for  instance,  a  feed  length  corresponding  to 
four  perforations  is  a  standard  format  in  a  35mm  film.  Other  than  that,  there  is  a  format  for  high  quality  mode  in  which  a 

30  feed  length  per  frame  corresponds  to  eight  perforations,  a  format  for  reducing  the  running  cost  of  a  film  in  which  a  feed 
length  corresponds  to  three  perforations  per  frame,  etc.  Furthermore,  recently,  various  film  formats  such  as  a  film  format 
of  two  half  perforations  per  frame,  and  a  film  format  considering  a  combinability  with  a  16mm  film,  exist.  Therefore,  an 
intermittent  film  feeder  which  can  easily  adapt  to  these  and  is  economical  is  desired. 
[0007]  However,  in  the  above  intermittent  film  feeder  in  the  intermittent  feed  system  by  mechanical  control,  since  its 

35  intermittent  feed  operation  is  mechanical,  it  is  difficult  to  adapt  to  various  film  formats.  Moreover,  in  some  cinef  ilms,  per- 
foration  pitch  changes  as  the  film  itself  changes  over  the  years.  Since  the  intermittent  film  feeder  by  mechanical  control 
basically  adapts  to  only  perforations  at  a  prescribed  pitch,  if  a  cinefilm  with  changed  perforation  pitch  is  intermittently 
fed,  there  is  a  possibility  of  damaging  the  film  itself. 
[0008]  On  the  other  hand,  in  an  intermittent  film  feeder  200  by  the  intermittent  feeding  system  by  electronical  control, 

40  as  shown  in  Fig.  1  ,  one  intermittent  feed  sprocket  202  is  provided  to  intermittently  feed  a  cinefilm  201  which  is  supplied 
from  a  supply  reel  (not  shown  in  Fig.)  on  a  supply  side  to  a  winding  reel  (not  shown)  on  a  winding  side. 
[0009]  Furthermore,  the  intermittent  film  feeder  200  guides  the  above  cinefilm  201  while  regulating  a  feed  position  of 
the  cinefilm  201  by  a  film  gate  203  at  a  position  on  the  axis  of  a  video  camera  (not  shown). 
[001  0]  The  intermittent  film  feeder  200  has  one  continuous  feed  sprocket  (not  shown)  on  the  supply  side  and  the  wind- 

45  ing  side  of  the  cinefilm  201  respectively.  In  the  state  where  a  flection  210  is  generated  between  the  continuous  feed 
sprocket  on  the  supply  side  and  the  film  gate  203,  and  between  the  continuous  feed  sprocket  on  the  winding  side  and 
the  intermittent  feed  sprocket  202,  respectively,  the  cinefilm  201  is  intermittently  fed  by  being  pressed  to  the  film  gate 
203  under  a  prescribed  pressure  with  a  skate  press  204  while  rotationally  driving  the  intermittent  feed  sprocket  202. 
[001  1  ]  This  intermittent  feed  sprocket  202  is  rotationally  driven  by  a  DC  servomotor  (not  shown),  and  the  above  cine- 

50  film  201  is  intermittently  fed  in  the  state  where  the  gear  teeth  are  engaged  with  perforations  provided  at  the  both  ends 
of  the  cinefilm  201  in  the  width  direction.  A  certain  gap  is  provided  in  the  forward  direction  of  the  above  perforations  so 
that  the  gear  teeth  of  the  intermittent  feed  sprocket  202  are  smoothly  engaged  with  and  disengaged  from  the  perfora- 
tions  of  the  cinefilm  201  at  this  time. 
[0012]  Furthermore,  the  intermittent  feed  sprocket  202  starts  and  stops  so  as  to  position  the  cinefilm  201  for  each 

55  frame  by  electronical  control  such  as  a  drive  motor  or  a  cam.  That  is,  the  intermittent  feed  sprocket  202  is  rotationally 
driven  so  as  to  position  the  gear  teeth  pulling  the  cinefilm  201  to  a  fixed  angle,  and  the  rigidity  of  the  gear  teeth  is  set 
sufficiently  large  comparing  the  film  load  of  the  cinefilm  201  . 
[001  3]  The  skate  press  204  is  a  pressing  mechanism  to  generate  a  frinction  Fp  for  positioning  the  frames  of  the  cine- 
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film  201  stably.  For  instance,  a  pressure  of  15N  degrees  is  applied  to  the  35mm  cinefilm  201,  so  that  a  friction  Fpof  4.5N 
degrees  is  generated  in  a  direction  reverse  to  the  forward  feeding  direction  CW.  If  the  friction  Fp  by  this  skate  press  204 
is  not  generated,  the  feed  operation  itself  for  the  cinefilm  201  by  the  intermittent  feed  sprocket  202  can  be  performed, 
however,  when  the  intermittent  feed  sprocket  202  is  stopped,  a  stable  positioning  operation  cannot  be  executed 

5  because  overrun  occurs  in  which  a  film  does  not  stop  at  a  stop  position,  owing  to  the  inertia  force  of  the  cinefilm  201  . 
[0014]  Moreover,  in  recent  years,  the  intermittent  feeding  operation  for  the  cinefilm  201  can  be  performed  at  a  high 
speed  of  48  frame/sec  or  more.  In  such  a  case,  a  larger  friction  Fp  by  the  skate  press  204  is  required  on  the  execution 
of  stable  positioning  of  the  cinefilm  201  . 
[0015]  In  such  a  telecine  device,  when  the  cinefilm  201  is  intermittently  fed  frame  by  frame  by  the  intermittent  film 

10  feeder  200,  the  friction  Fp  by  the  skate  press  204  is  applied  to  the  both  ends  (edge  parts)  of  the  cinefilm  201  .  Recently, 
however,  since  control  data  such  as  a  digital  audio  signal  and  a  time  code  is  recorded  in  these  parts,  there  has  been  a 
problem  that  the  friction  Fp  by  the  skate  press  204  damages  the  digital  audio  signal  and  the  control  data  or  the  like. 
[001  6]  Furthermore,  in  a  telecine  device,  when  the  cinefilm  201  is  intermittently  fed  frame  by  frame  by  the  intermittent 
film  feeder  200,  if  the  friction  Fp  to  be  applied  was  not  adjusted  according  to  the  differences  of  the  above  cinefilm  201 

15  in  its  kind  or  being  new  or  old  or  the  like,  it  is  difficult  to  execute  a  stable  positioning.  Even  if  that  can  be  adjusted,  there 
has  been  a  problem  that  stable  positioning  operation  cannot  be  performed  since  a  friction  Fp  to  be  applied  to  the  film 
changes  as  the  film  condition  changes  with  the  cinefilm  201  run. 

SUMMARY  OF  THE  INVENTION 
20 

[001  7]  In  view  of  the  foregoing,  an  object  of  this  invention  is  to  provide  a  film  positioning  system  and  a  method  thereof 
that  can  stably  execute  a  film  positioning  with  a  simple  configuration. 
[0018]  The  foregoing  object  and  other  objects  of  the  invention  have  been  achieved  by  the  provision  of  a  film  position- 
ing  system  and  a  method  thereof.  In  the  case  where  a  film  is  fed  in  its  longitudinal  direction  and  then  stopped  at  a  pre- 

25  determined  position,  the  above  film  is  pulled  in  a  film  feeding  direction  by  a  prescribed  distance  by  the  first  feeding 
means  engaged  with  the  film  on  a  supplied  side  against  the  film  feeding  direction,  and  the  film  is  sent  out  in  the  feeding 
direction  by  the  prescribed  distance  by  the  second  feeding  means  engaged  with  the  film  on  a  supplying  side  against  the 
film  feeding  direction  synchronizing  with  the  first  feeding  means,  so  that  the  film  is  fed  to  the  stop  position.  When  the 
film  is  stopped  at  the  stop  position,  the  film  is  held  at  the  stop  position  by  the  first  feeding  means  or  the  second  feeding 

30  means.  When  the  film  is  held  at  the  stop  position  by  one  feeding  means,  a  fixed  tension  is  applied  to  the  film  by  the  other 
feeding  means. 
[001  9]  When  the  film  is  sent  to  the  stop  position  by  synchronously  driving  the  first  feeding  means  and  the  second  feed- 
ing  means  and  then  the  stop  position  is  determined  by  the  first  feeding  means  or  the  second  feeding  means,  the  fixed 
tension  is  applied  to  the  film  by  the  other  feeding  means.  Thereby,  the  fixed  tension  can  be  applied  to  the  film  in  film 

35  positioning,  so  that  the  film  can  be  accurately  positioned  at  the  stop  position. 
[0020]  The  nature,  principle  and  utility  of  the  invention  will  become  more  apparent  from  the  following  detailed  descrip- 
tion  when  read  in  conjunction  with  the  accompanying  drawings  in  which  like  parts  are  designated  by  like  reference 
numerals  or  characters. 

40  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

[0021  ]  In  the  accompanying  drawings: 

Fig.  1  is  a  block  diagram  showing  the  configuration  of  a  conventional  intermittent  film  feeder  by  electronic  control; 
45  Fig.  2  is  a  block  diagram  showing  the  general  configuration  of  a  telecine  device  of  an  embodiment  of  the  present 

invention; 
Fig.  3  is  a  block  diagram  showing  the  configuration  of  an  intermittent  film  feeder  part; 
Fig.  4  is  a  flow  chart  showing  the  processing  procedure  of  an  intermittent  feed  sprocket  for  position  control; 
Fig.  5  is  a  waveform  diagram  showing  a  timing  chart  in  intermittent  drive; 

so  Fig.  6  is  a  characteristic  curvilinear  diagram  showing  an  error  between  a  target  position  and  the  present  position; 
Fig.  7  is  a  flow  chart  showing  the  processing  procedure  of  an  intermittent  feed  sprocket  for  position  control  and  ten- 
sion  control;  and 
Fig.  8  is  a  characteristic  curvilinear  diagram  showing  a  driving  waveform  in  the  intermittent  feed  sprocket  for  posi- 
tion  control  and  tension  control. 

55 
DETAILED  DESCRIPTION  OF  THE  EMBODIMENT 

[0022]  Preferred  embodiments  of  this  invention  will  be  described  with  reference  to  the  accompanying  drawings: 
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(1)  General  Configuration  of  Telecine  Device 

[0023]  Referring  to  Fig.  2,  1  generally  shows  a  telecine  device.  A  cinefilm  4  sent  from  a  supply  reel  3  that  is  rotationally 
driven  by  a  reel  motor  2  is  sent  to  an  intermittent  film  feeder  part  11  via  a  guide  roller  5,  the  roller  7  of  a  tension  arm  6 

5  and  guide  rollers  8  to  10.  Here,  the  tension  arm  6  applies  a  prescribed  tension  to  the  cinefilm  4  via  the  guide  roller  5, 
the  roller  7  and  the  guide  roller  8,  so  that  the  above  cinefilm  4  can  be  sent  to  the  intermittent  film  feeder  part  1  1 
smoothly. 
[0024]  The  intermittent  film  feeder  part  1  1  is  composed  of  a  film  regulating  part  1  2  on  a  film  supplying  side,  a  film  gate 
part  13,  and  a  film  regulating  part  14  on  a  film  winding  side.  The  film  regulating  part  12  has  a  continuous  feed  sprocket 

10  1  5  and  an  intermittent  feed  sprocket  1  8.  The  cinefilm  4  is  regulated  by  being  pinched  with  pad  rollers  1  6  and  1  7  and  the 
continuous  feed  sprocket  15  so  that  the  cinefilm  4  is  prevented  from  detaching  from  the  continuous  feed  sprocket  15. 
At  the  same  time,  the  cinefilm  4  is  regulated  by  being  pinched  with  pad  rollers  1  9  and  20  and  the  intermittent  feed 
sprocket  18  so  that  the  cinefilm  4  is  prevented  from  detaching  from  the  intermittent  feed  sprocket  18. 
[0025]  Furthermore,  the  film  regulating  part  12  rotationally  drives  the  continuous  feed  sprocket  15  continuously  by  a 

15  continuous  feed  motor  21  ,  and  at  the  same  time,  intermittently  and  rotationally  drives  the  intermittent  feed  sprocket  1  8 
by  an  intermittent  feed  motor  22  by  each  prescribed  angle,  to  generate  a  flexion  between  the  continuous  feed  sprocket 
15  and  the  intermittent  feed  sprocket  18.  Thereby,  the  cinefilm  4  can  be  intermittently  fed  to  a  film  gate  part  13. 
[0026]  On  the  other  hand,  also  the  film  regulating  part  1  4  on  the  film  winding  side  has  a  continuous  feed  sprocket  24 
and  an  intermittent  feed  sprocket  25  similarly  to  the  film  regulating  part  12.  The  film  regulating  part  14  regulates  the 

20  cinefilm  4  by  pinching  with  pad  rollers  26  and  27  and  the  continuous  feed  sprocket  24  so  that  the  cinefilm  4  is  prevented 
from  detaching  from  the  continuous  feed  sprocket  24,  and  at  the  same  time,  regulates  the  cinefilm  4  by  pinching  with 
pad  rollers  28  and  29  and  the  intermittent  feed  sprocket  25  so  that  the  cinefilm  4  is  prevented  from  detaching  from  the 
intermittent  feed  sprocket  25. 
[0027]  Also  the  film  regulating  part  1  4,  similarly  to  the  film  regulating  part  1  2,  continuously  rotationally  drives  the  con- 

25  tinuous  feed  sprocket  24  by  a  continuous  feed  motor  30,  and  at  the  same  time,  intermittently  and  rotationally  drives  the 
intermittent  feed  sprocket  25  by  an  intermittent  feed  motor  31  by  each  prescribed  angle,  and  generating  a  flexion 
between  the  continuous  feed  sprocket  24  and  the  intermittent  feed  sprocket  25. 
[0028]  Thereby,  each  gear  tooth  of  the  intermittent  feed  sprocket  1  8  and  of  the  intermittent  feed  sprocket  25  is 
engaged  with  a  perforation  drawn  to  one  side.  Thus,  the  cinefilm  4  intermittently  fed  by  the  film  regulating  part  12  and 

30  the  film  regulating  part  14  is  intermittently  fed  to  the  film  gate  part  13  frame  by  frame  unitedly  with  the  rotation  of  the 
intermittent  feed  sprocket  18  and  the  intermittent  feed  sprocket  25  without  shaking. 
[0029]  Then,  the  cinefilm  4  is  wound  on  a  winding  reel  40  that  is  rotationally  driven  by  a  reel  motor  39  via  guide  rollers 
33  to  35,  the  roller  37  of  a  tension  arm  36  and  a  guide  roller  38.  Also  here,  the  tension  arm  36  applies  a  prescribed  ten- 
sion  to  the  cinefilm  4  via  the  guide  roller  35,  the  roller  37  and  the  guide  roller  38.  Thereby,  the  above  cinefilm  4  can  be 

35  sent  to  the  winding  reel  40  smoothly.  As  a  result,  the  cinefilm  4  can  be  wound  without  slackening. 
[0030]  The  film  gate  part  13  irradiates  a  source  light  from  a  light  source  43  provided  under  the  gate  41  in  the  state 
where  a  frame  of  the  cinefilm  4  is  positioned  at  a  specified  position  on  the  optical  axis  of  a  CCD  camera  42  provided  at 
a  position  opposite  to  the  gate  41.  A  transmission  light  passing  through  the  frame  of  the  cinefilm  4  is  picked  up  on  the 
image  pickup  screen  of  the  CCD  camera  42.  The  CCD  camera  42  applies  photo-electric  conversion  on  the  transmission 

40  light  passing  through  the  frame  of  the  cinefilm  4  and  converting  it  into  a  video  signal,  and  outputs  this. 
[0031  ]  In  the  film  gate  part  1  3,  if  photographing  of  one  frame  is  finished  in  this  manner,  the  next  frame  is  intermittently 
fed  to  the  prescribed  position  on  the  optical  axis  of  the  CCD  camera  42  by  the  intermittent  feed  sprockets  1  8  and  25  and 
is  positioned. 

45  (2)  Circuitry  of  Intermittent  Film  Feeder  Part 

[0032]  As  shown  in  Fig.  3,  the  intermittent  film  feeder  part  1  1  detects  the  stop  position  of  a  frame  of  the  cinefilm  4 
intermittently  fed  by  the  intermittent  feed  sprocket  parts  45  and  46  by  a  film  gate  part  1  3,  and  supplies  motor  torque  sig- 
nals  S1  1  and  S13  which  are  used  in  order  that  an  intermittent  feed  control  part  47  positions  the  frame  to  a  prescribed 

so  stop  position  based  on  the  above  detected  result  to  the  intermittent  feed  sprocket  parts  45  and  46.  Thereby,  intermittent 
rotational  operation  is  controlled. 
[0033]  The  film  gate  part  13  is  composed  of  a  fixed  side  picture  gate  51  and  a  movable  side  picture  gate  52.  The  frame 
of  the  cinefilm  4  intermittently  fed  between  the  fixed  side  picture  gate  51  and  the  movable  side  picture  gate  52  by  the 
intermittent  rotational  operation  of  the  intermittent  feed  sprockets  18  and  25,  is  positioned  at  a  position  opposite  to  a 

55  gate  41  and  a  position  on  the  optical  axis  of  the  CCD  camera  42. 
[0034]  In  the  movable  side  picture  gate  52,  the  gate  41  which  is  of  a  size  slightly  larger  than  one  frame  of  the  cinefilm 
4  is  formed  at  the  almost  center,  and  a  through-hole  which  is  formed  in  a  size  larger  than  the  gate  41  is  provided  at  the 
almost  center  of  the  fixed  side  picture  gate  51  opposite  to  the  above  gate  41  .  A  source  light  entered  through  the  above 
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through-hole  passes  through  the  frame  of  the  cinefilm  4.  This  transmission  light  passes  the  gate  41  and  enters  into  the 
image  pickup  surface  of  the  CCD  camera  42. 
[0035]  Furthermore,  the  movable  side  picture  gate  52  pressurizes  the  cinefilm  4  by  a  prescribed  pressure  to  the  fixed 
side  picture  gate  51  ,  so  that  it  is  pinched  between  the  movable  side  picture  gate  52  and  the  fixed  side  picture  gate  51  . 

5  This  pressure  is  such  a  degree  that  the  cinefilm  4  can  smoothly  and  intermittently  run  between  the  movable  side  picture 
gate  52  and  the  fixed  side  picture  gate  51  . 
[0036]  On  the  other  hand,  the  intermittent  feed  sprockets  18  and  25  transmit  frequency  signals  SFG1  and  SFG2 
which  correspond  to  the  rotation  speed  of  the  intermittent  feed  sprockets  18  and  25  to  counters  59  and  60  by  encoders 
57  and  58  attached  to  the  rotary  shafts  of  the  intermittent  feed  motors  22  and  31  .  The  counters  59  and  60  transmit  count 

10  value  data  D1  and  D2  obtained  by  counting  the  number  of  pulses  based  on  the  frequency  signals  SFG1  and  SFG2  to 
the  control  part  56. 
[0037]  The  control  part  56  obtains  the  present  rotation  angle  (i.e.,  rotational  position)  of  the  intermittent  feed  sprockets 
18  and  25  as  the  count  value  data  D1  and  D2.  Then,  the  control  part  56  generates  intermittent  drive  pulse  data  D3  and 
D4  used  to  intermittently  feed  the  cinefilm  4  for  one  frame  from  the  present  rotational  position  and  position  it  based  on 

15  a  frame  pulse  FP  used  to  perform  telecine  processing  of  the  next  one  frame  supplied  from  a  controller  70,  respectively, 
and  transmits  them  to  digital-to-analog  converters  61  and  62. 
[0038]  In  this  case,  the  intermittent  feed  control  part  47  rotationally  drives  the  intermittent  feed  sprockets  18  and  25 
simultaneously  according  to  the  intermittent  drive  pulse  data  D3  and  D4  respectively,  so  that  the  cinefilm  4  is  intermit- 
tently  fed  unitedly  with  the  rotational  operation  of  above  intermittent  feed  sprockets  1  8  and  25.  Thereby,  the  control  part 

20  56  performs  a  stable  intermittent  feeding  without  giving  the  cinefilm  4  a  sudden  tension  generated  when  either  the  inter- 
mittent  feed  sprocket  18  or  25  has  not  rotated. 
[0039]  At  this  time,  the  intermittent  feed  control  part  47  uses  the  intermittent  feed  sprocket  25  only  for  position  control 
for  the  intermittent  feeding  operation  of  the  cinefilm  4,  and  uses  the  intermittent  feed  sprocket  1  8  for  position  control  and 
tension  control.  Thereby,  even  if  the  perforation  pitch  of  the  cinefilm  4  is  lengthened  or  shortened  for  each  frame,  inter- 

25  mittent  feeding  can  be  performed  in  the  state  where  an  always  fixed  tension  is  applied  to  the  cinefilm  4.  Thus,  each 
frame  of  the  cinefilm  4  can  be  accurately  positioned  to  a  prescribed  stop  position. 
[0040]  That  is,  the  intermittent  feed  sprocket  25  rotationally  drives  the  cinefilm  4  by  a  prescribed  rotation  angle  in  the 
winding  direction,  so  that  the  cinefilm  4  is  moved  for  one  frame  and  then  stopped  at  the  position.  The  intermittent  feed 
sprocket  18  rotationally  drives  by  the  prescribed  rotation  angle  similar  to  the  intermittent  feed  sprocket  25,  so  that  the 

30  cinefilm  4  is  moved  for  approximately  one  frame  and  then  such  a  fixed  torque  as  to  rotate  the  intermittent  feed  sprocket 
18  in  the  reverse  direction  is  applied  to  that.  Thus,  a  fixed  tension  is  applied  to  the  cinefilm  4. 
[0041]  A  digital-to-analog  converter  62  converts  the  intermittent  drive  pulse  data  D4  used  for  position  control  into  an 
analog  motor  torque  signal  S12,  and  transmits  this  to  a  motor  amplifier  65.  The  motor  amplifier  65  amplifies  the  motor 
torque  signal  S1  2  into  a  specified  level,  and  transmits  this  to  the  AC  servomotor  66  of  the  intermittent  feed  sprocket  part 

35  46  as  a  motor  torque  signal  S1  3. 
[0042]  The  AC  servomotor  66  rotationally  drives  an  intermittent  feed  motor  31  to  a  rotation  angle  based  on  the  motor 
torque  signal  S1  3,  and  intermittently  rotates  the  intermittent  feed  sprocket  25  simultaneously  which  is  connected  to  the 
above  intermittent  feed  motor  31  . 
[0043]  At  this  time,  the  digital-to-analog  converter  61  simultaneously  converts  the  intermittent  drive  pulse  data  D3 

40  used  to  perform  tension  control  after  position  control  into  an  analog  motor  torque  signal  S10,  and  transmits  this  to  a 
motor  amplifier  63.  The  motor  amplifier  63  amplifies  the  motor  torque  signal  S10  into  a  specified  level,  and  transmits 
this  to  the  AC  servomotor  64  of  the  intermittent  feed  sprocket  part  45  as  a  motor  torque  signal  S1  1  . 
[0044]  The  AC  servomotor  64  rotationally  drives  the  intermittent  feed  motor  22  to  a  rotation  angle  based  on  the  motor 
torque  signal  S1  1  and  intermittently  rotates  the  intermittent  feed  sprocket  18  simultaneously  which  is  connected  to  the 

45  above  intermittent  feed  motor  22,  and  then  applies  a  fixed  torque  so  as  to  rotate  the  intermittent  feed  sprocket  1  8  in  the 
reverse  direction. 
[0045]  That  is,  the  intermittent  film  feeder  part  1  1  simultaneously  outputs  the  intermittent  drive  pulse  data  D3  and  D4 
from  the  control  part  56  and  intermittently  rotates  both  the  intermittent  feed  sprockets  1  8  and  25,  and  applies  the  fixed 
torque  to  rotate  only  the  intermittent  feed  sprocket  1  8  in  the  reverse  direction  after  the  cinefilm  4  is  moved  for  one  frame. 

so  Thereby,  a  frame  is  intermittently  fed  without  damaging  the  cinefilm  4,  and  then  it  can  be  accurately  positioned  to  a 
specified  position. 
[0046]  An  actual  method  for  intermittent  feed  control  in  the  intermittent  film  feeder  part  1  1  is  described  by  separating 
into  two  parts:  the  intermittent  feed  sprocket  25  which  performs  only  position  control,  and  the  intermittent  feed  sprocket 
18  which  performs  tension  control  after  position  control. 

55  [0047]  The  processing  procedure  of  the  intermittent  film  feeder  part  1  1  when  the  cinefilm  4  is  intermittently  fed  and 
positioned  by  the  intermittent  feed  sprocket  25  only  for  position  control  is  described  accompanying  with  the  flow  chart 
of  Fig.  4. 
[0048]  Specifically,  the  intermittent  film  feeder  part  1  1  enters  the  processing  from  a  start  step  RT1  and  proceeds  to 
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step  SP  1  .  In  step  SP  1  ,  the  control  part  56  counts  the  frequency  signal  SFG2  from  the  encoder  58  by  the  counter  60  and 
recognizes  the  present  stop  position  of  the  intermittent  feed  sprocket  25,  and  then  proceeds  to  the  following  step  SP2. 
[0049]  In  step  SP2,  the  control  part  56  determines  whether  or  not  a  frame  pulse  FP  has  been  supplied  as  an  inter- 
mittent  drive  trigger  from  the  controller  70.  Here,  if  an  affirmative  result  is  obtained,  this  means  that  the  frame  pulse  FP 

5  has  been  supplied  from  the  controller  70,  and  then  the  control  part  56  proceeds  to  the  following  step  SP3. 
[0050]  In  step  SP3,  the  control  part  56  generates  the  intermittent  drive  pulse  data  D4  used  to  move  the  cinefilm  4  for 
one  frame  based  on  the  rising  edge  of  the  frame  pulse  FP  supplied  from  the  controller  70. 
[0051  ]  Here,  for  instance,  if  nine  pulses  are  required  for  the  intermittent  drive  pulse  data  D4  to  intermittently  feed  the 
cinefilm  4  by  one  frame,  the  control  part  56  outputs  the  nine  pulses  of  the  intermittent  drive  pulse  data  D4  by  stages. 

10  Specifically,  in  the  case  where  the  first  target  position  to  move  the  cinefilm  4  by  one  frame  is  set  to  pulse  0,  the  second 
target  position  is  set  to  the  first  pulse  obtained  by  that  the  increase  by  addition  of  one  pulse  is  added  to  the  above  pulse 
0,  the  third  target  position  is  set  to  the  third  pulse  obtained  by  that  the  increase  by  addition  of  two  pulses  are  added  to 
the  above  pulse  1  ,  and  the  fourth  target  position  is  set  to  the  sixth  pulse  obtained  by  that  the  increase  by  addition  of 
three  pulses  are  added  to  the  above  pulse  3,  and  after  that,  the  intermittent  drive  pulse  data  D4  is  outputted  by  setting 

15  a  target  position  stepwise  so  that  the  ninth  pulse  is  to  be  the  final  target  position  by  accummulately  adding  the  increase 
by  addition  in  the  order  of  pulse  2,  pulse  1  . 
[0052]  In  this  manner,  the  control  part  56  outputs  all  of  the  intermittent  drive  pulse  data  D4  for  nine  pulses  stepwise, 
so  that  one  frame  of  the  cinefilm  4  is  intermittently  fed  smoothly. 
[0053]  Practically,  as  shown  in  Fig.  5,  the  frame  pulse  FP  is  supplied  from  the  controller  70  to  the  control  part  56  in  a 

20  cycle  of  41  .67ms  that  is  required  for  intermittently  rotating  one  frame  of  the  cinefilm  4  and  positioning  it  to  a  prescribed 
position  and  then  performing  telecine  processing.  One  frame  of  the  cinefilm  4  is  sent  for  8ms  in  the  above  cycle 
41  .67ms.  Accordingly,  the  control  part  56  outputs  the  intermittent  drive  pulse  data  D4  for  nine  pulses  for  8ms  and  mov- 
ing  one  frame,  and  then  stops  the  cinefilm  4  at  the  position  and  performs  position  control. 
[0054]  In  step  SP4,  the  control  part  56  determines  whether  or  not  all  of  the  nine  pulses  of  the  intermittent  drive  pulse 

25  data  D4  has  been  outputted.  Here,  if  a  negative  result  is  obtained,  this  means  that  all  of  the  nine  pulses  of  the  intermit- 
tent  drive  pulse  data  D4  has  not  been  outputted  yet  and  on  the  way  of  the  stage.  At  this  time,  the  control  part  56  pro- 
ceeds  to  the  following  step  SP5. 
[0055]  In  step  SP5,  the  value  which  is  obtained  by  adding  the  stepwise-added  increase  remained  in  the  nine  pulses 
of  the  intermittent  drive  pulse  data  D4  to  the  present  target  position  is  updated  as  a  new  target  position  by  the  control 

30  part  56,  and  then  it  proceeds  to  the  following  step  SP6. 
[0056]  In  step  SP6,  as  shown  in  Fig.  6,  the  control  part  56  represents  the  intermittent  drive  pulse  data  D4  increased 
by  addition  using  a  difference  between  a  target  position  represented  by  the  intermittent  drive  pulse  data  D4  and  the 
present  position  of  the  intermittent  feed  sprocket  25  after  actually  moved  as  error  data  "e"  representing  an  error  that  the 
intermittent  feed  sprocket  25  cannot  follow  the  intermittent  drive  pulse  data  D4,  by  the  following  expression  (1): 

35 

D4  =  (Ki  x  e)  +  (K2  x  —   (e)  )  +  (Ks  x  f  (e)  ) 
d t   1 

(Ki,  Kj  and  K3  a r e   a r b i t r a r y   c o n s t a n t s )   . . .   ( 1 )  
40 

[0057]  Here,  in  the  intermittent  drive  pulse  data  D4  represented  by  the  above  Expression  (1),  its  followup  ability  can 
be  improved  by  setting  a  constant  value  K2  larger  because  it  increases  a  small  error  obtained  by  a  differentiation  by  sev- 

45  eral  times.  Furthermore,  its  followup  ability  can  be  slowed  by  setting  a  constant  value  K3  larger.  In  this  manner,  the  con- 
trol  part  56  adjusts  the  responsiveness  of  the  actual  intermittent  feeding  operation  of  the  intermittent  feed  sprocket  25 
to  a  target  position. 
[0058]  In  step  SP7,  the  control  part  56  limits  the  value  of  the  intermittent  drive  pulse  data  D4  to  be  supplied  to  inter- 
mittently  feed  one  frame  of  the  cinefilm  4,  so  that  the  intermittent  drive  pulse  data  D4  is  outputted  to  a  digital-to-analog 

so  converter  62  without  applying  more  load  than  needed  to  an  AC  servomotor  66. 
[0059]  In  step  SP8,  the  control  part  56  generates  the  analog  motor  torque  signal  S1  2  based  on  the  intermittent  drive 
pulse  data  D4  by  the  digital-to-analog  converter  62  and  supplying  this  to  a  motor  amplifier  65. 
[0060]  The  motor  amplifier  65  amplifies  the  motor  torque  signal  S1  2  into  a  specified  level  and  transmitting  this  to  the 
AC  servomotor  66  as  the  motor  torque  signal  S1  3.  The  AC  servomotor  66  rotationally  drives  the  intermittent  feed  motor 

55  31  to  a  rotation  angle  based  on  the  motor  torque  signal  S1  3  to  make  the  intermittent  feed  sprocket  25  connected  to  the 
above  intermittent  feed  motor  31  rotate  every  number  of  pulses  increased  by  addition  of  the  supplied  intermittent  drive 
pulse  data  D4,  and  then  returns  to  the  aforementioned  step  SP1  to  repeat  processing  thereafter. 
[0061]  In  step  SP2,  since  the  first  frame  pulse  FP  has  been  supplied  but  the  next  frame  pulse  FP  has  not  been  sup- 
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plied  yet,  the  control  part  56  obtains  a  negative  result  and  proceeds  to  step  SP4.  In  step  SP4,  the  control  part  56  obtains 
an  affirmative  result  when  the  output  of  all  of  the  intermittent  drive  pulse  data  D4  for  nine  pulses  has  been  finished,  and 
proceeds  to  step  SP9  at  this  time. 
[0062]  In  step  SP9,  the  control  part  56  repeats  the  processing  after  the  following  step  SP6  while  holding  the  present 

5  position  of  the  intermittent  feed  sprocket  25  as  a  new  target  position.  Here,  since  there  is  a  case  where  the  rotation 
angle  of  the  intermittent  feed  sprocket  25  actually  does  not  reach  the  new  target  position,  the  processing  after  step  SP6 
is  repeated  again.  In  this  manner,  the  intermittent  film  feeder  part  1  1  intermittently  feeds  the  cinefilm  4  frame  by  frame 
using  the  intermittent  feed  sprocket  25  for  position  control. 
[0063]  Then,  the  processing  procedure  when  the  intermittent  film  feeder  part  1  1  intermittently  feeds  the  cinefilm  4  and 

10  positions  by  the  intermittent  feed  sprocket  1  8  for  position  control  and  tension  control,  accompanying  with  a  flow  chart  of 
Fig.  7. 
[0064]  The  intermittent  film  feeder  part  1  1  enters  the  processing  from  a  start  step  RT2  and  proceeds  to  step  SP1  1  . 
In  step  SP1  1  ,  the  control  part  56  counts  the  frequency  signal  SFG1  from  the  encoder  57  by  the  counter  59  and  recog- 
nizing  the  present  stop  position  of  the  intermittent  feed  sprocket  18,  and  proceeds  to  the  following  step  SP12. 

15  [0065]  In  step  SP12,  the  control  part  56  determines  whether  or  not  a  frame  pulse  FP  has  been  supplied  from  the  con- 
troller  70  as  an  intermittent  drive  trigger. 
[0066]  If  an  affirmative  result  is  obtained  here,  this  means  that  a  frame  pulse  FP  has  been  supplied  from  the  controller 
70  as  the  intermittent  drive  trigger.  At  this  time,  the  control  part  56  proceeds  to  the  following  step  SP13. 
[0067]  In  step  SP13,  the  control  part  56  sets  the  present  stop  position  of  the  intermittent  feed  sprocket  18  before  mov- 

20  ing  as  a  reference  position  at  the  time  of  intermittent  feeding,  and  proceeds  to  the  following  step  SP14.  In  the  intermit- 
tent  feed  sprocket  1  8,  some  times  a  shift  from  the  position  moved  by  one  frame  is  generated  because  it  is  returned  in 
the  reverse  direction  from  the  original  stop  position  of  the  frame  of  the  cinefilm  4  to  perform  tension  control  after  position 
control.  Therefore,  the  control  part  56  sets  the  present  stop  position  of  the  intermittent  feed  sprocket  18  before  moving 
as  a  reference  position  at  the  time  of  intermittent  feeding,  and  intermittently  feeds  the  cinefilm  4  by  one  frame  based  on 

25  the  above-referenced  position. 
[0068]  In  step  SP1  4,  the  control  part  56  generates  the  intermittent  drive  pulse  data  D3  used  to  move  the  cinefilm  4  by 
one  frame  based  on  the  rising  edge  of  the  frame  pulse  FP.  Also  in  this  case,  it  is  assumed  that  feeding  intermittently  the 
cinefilm  4  for  one  frame  requires  nine  pulses  of  the  intermittent  drive  pulse  data  D3,  and  the  control  part  56  outputs  nine 
pulses  of  the  intermittent  drive  pulse  data  D3  stepwise  similar  to  the  intermittent  drive  pulse  data  D4. 

30  [0069]  In  step  SP1  5,  the  control  part  56  determines  whether  or  not  all  of  the  intermittent  drive  pulse  data  D3  for  nine 
pulses  has  been  outputted.  Here,  if  a  negative  result  is  obtained,  this  means  that  all  of  the  intermittent  drive  pulse  data 
D3  for  nine  pulses  has  not  been  outputted  yet  and  that  it  is  on  the  way  of  the  stage.  At  this  time,  the  control  part  56  pro- 
ceeds  to  the  following  step  SP16. 
[0070]  In  step  SP1  6,  the  control  part  56  updates  the  value  which  is  obtained  by  adding  the  stepwise-added  increase 

35  remained  in  the  intermittent  drive  pulse  data  D3  for  nine  pulses  to  the  present  target  position  is  updated  as  a  new  target 
position  by  the  control  part  56,  and  then  it  proceeds  to  the  following  step  SP1  7. 
[0071]  In  step  SP17,  the  control  part  56  represents  the  increase  by  addition  of  the  intermittent  drive  pulse  data  D3 
using  a  difference  between  the  target  position  represented  by  the  above  intermittent  drive  pulse  data  D3  and  the 
present  position  of  the  intermittent  feed  sprocket  18  actually  moved  as  error  data  E  representing  an  error  that  the  inter- 

40  mittent  feed  sprocket  18  cannot  follow  the  intermittent  drive  pulse  data  D3,  similar  to  the  intermittent  drive  pulse  data 
D4  of  Fig.  6  by  the  following  expression  (2): 

D3  =  (Qi  x  E)  +  (Q2  x  —   (E)  )  +  (Qs  x  J  (E)  ) 
45  <*t 

(Qi/  Q.2  and  Q3  a r e   a r b i t r a r y   c o n s t a n t s )   . . .   ( 2 )  

so  [0072]  Here,  in  the  intermittent  drive  pulse  data  D3  represented  by  the  above  Expression  (2),  its  followup  ability  can 
be  improved  by  setting  a  constant  value  Q2  larger,  because  it  increases  a  small  error  obtained  by  a  differentiation  by 
several  times.  Furthermore,  its  followup  ability  can  be  slowed  by  setting  a  constant  value  Q3  larger.  In  this  manner,  the 
control  part  56  adjusts  the  responsiveness  of  the  actual  intermittent  feeding  operation  of  the  intermittent  feed  sprocket 
18  to  a  target  position. 

55  [0073]  In  step  SP1  8,  the  control  part  56  limits  the  value  of  the  intermittent  drive  pulse  data  D3  to  be  supplied  to  inter- 
mittently  feed  one  frame  of  the  cinefilm  4,  so  that  the  intermittent  drive  pulse  data  D3  is  outputted  to  a  digital-to-analog 
converter  61  without  applying  more  load  than  needed  to  the  AC  servomotor  64. 
[0074]  In  step  SP1  9,  the  control  part  56  generates  the  analog  motor  torque  signal  S1  0  based  on  the  intermittent  drive 
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pulse  data  D3  by  the  digital-to-analog  converter  61  and  supplying  this  to  the  motor  amplifier  63.  The  motor  amplifier  63 
amplifies  the  motor  torque  signal  S10  into  a  specified  level  and  transmitting  this  to  the  AC  servomotor  64  as  the  motor 
torque  signal  S1  1  . 
[0075]  The  AC  servomotor  64  rotationally  drives  the  intermittent  feed  motor  22  to  a  rotation  angle  based  on  the  motor 
torque  signal  S1  1  to  make  the  intermittent  feed  sprocket  18  connected  to  the  above  intermittent  feed  motor  22  intermit- 
tently  rotate  every  number  of  pulses  increased  by  addition  of  the  supplied  intermittent  drive  pulse  data  D3,  and  then 
returns  to  the  aforementioned  step  SP1  1  to  repeat  processing  thereafter. 
[0076]  In  step  SP12,  since  the  first  frame  pulse  FP  has  been  supplied  but  the  next  frame  pulse  FP  has  not  been  sup- 
plied  yet,  the  control  part  56  obtains  a  negative  result  and  proceeds  to  step  SP15.  In  step  SP15,  the  control  part  56 
obtains  an  affirmative  result  when  the  output  of  all  of  the  intermittent  drive  pulse  data  D3  for  nine  pulses  has  finished, 
and  proceeds  to  step  SP20  at  this  time. 
[0077]  In  step  SP20,  the  control  part  56  determines  whether  or  not  the  absolute  value  of  the  difference  between  the 
present  stop  position  and  the  target  position  of  the  intermittent  feed  sprocket  18  is  lower  than  the  prescribed  value. 
Here,  if  a  negative  result  is  obtained,  this  means  that  the  absolute  value  of  the  difference  between  the  present  stop  posi- 
tion  and  the  target  position  of  the  intermittent  feed  sprocket  18  exceeds  the  prescribed  value.  That  is,  it  is  considered 
that  the  responsiveness  of  the  intermittent  feed  sprocket  18  to  the  intermittent  drive  pulse  data  D3  is  bad,  so  that  the 
intermittent  feeding  of  one  frame  of  the  intermittent  drive  pulse  data  D3  that  corresponds  to  nine  pulses  has  not  been 
accurately  executed  yet,  and  much  error  data  E  is  included  in  the  intermittent  drive  pulse  data  D3.  Therefore,  the  control 
part  56  repeats  the  processing  after  step  SP1  7. 
[0078]  On  the  other  hand,  if  an  affirmative  result  is  obtained  in  step  SP20,  this  means  that  the  absolute  value  of  the 
difference  between  the  present  stop  position  and  the  target  position  of  the  intermittent  feed  sprocket  18  is  the  pre- 
scribed  value  or  lower.  At  this  time,  the  control  part  56  recognizes  that  intermittent  feeding  operation  of  one  frame  cor- 
responding  to  nine  pulses  of  the  intermittent  drive  pulse  data  D3  has  certainly  executed  within  a  range  approximately 
allowed,  and  proceeds  to  the  following  step  SP21  . 
[0079]  In  step  SP21  ,  the  control  part  56  actually  outputs  nine  pulses  of  the  intermittent  drive  pulse  data  D3  (Fig.  5) 
for  8ms  and  moves  the  cinefilm  4  by  one  frame  by  the  intermittent  feed  sprocket  1  8.  Thereby,  the  cinefilm  4  is  smoothly 
and  intermittently  fed  to  follow  the  intermittent  feed  sprocket  25  without  applying  more  tension  than  needed.  Thereafter, 
the  control  part  56  applies  a  fixed  torque  so  as  to  rotate  the  cinefilm  4  in  the  reverse  direction,  to  apply  a  fixed  tension 
to  the  cinefilm  4. 
[0080]  Actually,  the  intermittent  drive  pulse  data  D3  has  a  driving  waveform  which  represents  a  rotational  torque  (V) 
shown  in  Fig.  8,  and  it  moves  the  cinefilm  4  by  one  frame  and  then  applies  a  torque  voltage  in  minus  direction  to  move 
it  in  a  direction  reverse  to  that  moving  direction. 
[0081]  In  this  manner,  the  intermittent  film  feeder  part  1  1  controls  the  revolution  of  the  intermittent  feed  sprockets  18 
and  25  via  the  processing  RT1  and  RT2  by  the  control  part  56,  so  as  to  accurately  position  the  cinefilm  4  to  the  pre- 
scribed  position  of  the  film  gate  part  13  by  intermittently  feeding  the  cinefilm  4  for  one  frame  while  always  applying  a 
fixed  tension  irrespective  of  the  change  of  a  perforation  pitch. 

(3)  Operation  and  Effects  of  the  Invention 

[0082]  According  to  the  above  structure,  the  intermittent  film  feeder  part  1  1  generates  intermittent  drive  pulse  data 
D3  and  D4  respectively  which  are  used  in  order  that  the  control  part  56  intermittently  feeds  the  cinefilm  4  frame  by  frame 
based  on  the  frame  pulse  FP  supplied  from  the  controller  70,  and  with  those  data  makes  the  intermittent  feed  sprockets 
18  and  25  perform  intermittent  feed  operation. 
[0083]  At  this  time,  the  intermittent  feed  sprocket  25  intermittently  feeds  the  cinefilm  4  for  one  frame  based  on  the 
intermittent  drive  pulse  data  D4  and  then  stops  the  cinefilm  4  at  the  position.  At  the  same  time,  the  intermittent  feed 
sprocket  18  intermittently  feeds  the  cinefilm  4  for  one  frame  based  on  the  intermittent  drive  pulse  data  D3  to  such  a 
degree  as  the  cinefilm  4  enters  within  the  range  of  a  prescribed  value.  Thereafter,  a  fixed  torque  which  rotates  the  inter- 
mittent  feed  sprocket  18  in  a  direction  reverse  to  the  intermittent  feeding  direction  is  applied  to  it. 
[0084]  Thereby,  in  the  intermittent  film  feeder  part  1  1  ,  when  the  cinefilm  4  is  intermittently  fed  for  one  frame,  the  fixed 
torque  such  as  to  rotate  in  a  direction  reverse  to  which  the  intermittent  feed  sprocket  1  8,  one  of  the  two  intermittent  feed 
sprockets,  is  intermittently  fed  is  applied  to  the  intermittent  feed  sprocket  18,  so  that  a  fixed  tension  can  be  applied  to 
the  cinefilm  4  of  which  the  perforations  are  engaged  with  the  gear  teeth  of  the  intermittent  feed  sprockets  18  and  25. 
[0085]  Accordingly,  since  the  intermittent  film  feeder  part  1  1  applies  the  fixed  tension  to  the  cinefilm  4  by  the  intermit- 
tent  feed  sprocket  18  as  well  as  accurately  intermittently  feeding  the  cinefilm  4  for  one  frame  by  the  intermittent  feed 
sprocket  25,  it  can  accurately  position  the  cinefilm  on  the  predetermined  position  of  the  film  gate  part  13  in  a  constantly 
stable  state  irrespective  of  the  change  of  the  perforation  pitch  of  the  cinefilm  4,  and  at  the  same  time,  it  can  prevent  the 
cinefilm  4  from  slacking  when  the  perforation  pitch  is  lengthened. 
[0086]  According  to  the  above  structure,  since  the  intermittent  film  feeder  part  1  1  uses  the  intermittent  feed  sprocket 
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25  only  for  position  control,  and  uses  the  intermittent  feed  sprocket  18  for  position  control  and  tension  control,  a  state 
is  kept  in  which  a  fixed  tension  is  constantly  applied  when  the  cinefilm  4  is  intermittently  fed  frame  by  frame  ,  and  thus, 
accurate  positioning  can  be  performed. 

5  (4)  Other  Embodiments 

[0087]  In  the  aforementioned  embodiment,  it  has  dealt  with  the  case  where  in  the  intermittent  film  feeder  part  1  1  ,  posi- 
tion  control  is  performed  by  the  intermittent  feed  sprocket  25  and  position  control  and  tension  control  are  performed  by 
the  intermittent  feed  sprocket  18.  However,  the  present  invention  is  not  only  limited  to  this  but  also  position  control  and 

10  tension  control  can  be  performed  by  the  intermittent  feed  sprocket  25  and  position  control  can  be  performed  by  the 
intermittent  feed  sprocket  18.  In  this  case,  the  intermittent  feed  sprocket  25  can  apply  a  fixed  torque  such  as  to  further 
rotate  in  an  intermittent  feeding  direction  when  performing  tension  control. 
[0088]  In  the  aforementioned  embodiment,  it  has  dealt  with  the  case  where  the  present  invention  is  applied  to  the 
intermittent  film  feeder  part  1  1  for  intermittently  feeding  the  cinefilm  4  in  a  normal  feeding  direction.  However,  the 

15  present  invention  is  not  only  limited  to  this  but  also  the  present  invention  can  be  applied  to  the  case  of  intermittently 
feeding  a  film  in  a  direction  reverse  to  the  normal  feeding  direction. 
[0089]  In  the  aforementioned  embodiment,  it  has  dealt  with  the  case  where  in  the  intermittent  film  feeder  part  1  1  serv- 
ing  as  a  film  positioning  system,  the  intermittent  feed  sprocket  part  46  (or  45)  is  used  as  the  first  feeding  means,  the 
intermittent  feed  sprocket  part  45  (or  46)  is  used  as  second  feeding  means,  and  the  control  part  56  and  the  controller 

20  70  are  used  as  control  means.  However,  the  present  invention  is  not  only  limited  to  this  but  also  other  various  first  feed- 
ing  means,  the  second  feeding  means  and  control  means  can  be  used. 
[0090]  In  the  aforementioned  embodiment,  it  has  dealt  with  the  case  where  the  AC  servomotors  64  and  66  are  used 
to  rotationally  drive  the  intermittent  feed  sprockets  18  and  25.  However,  the  present  invention  is  not  only  limited  to  this 
but  also  other  various  drive  means  can  be  used,  provided  that  it  can  rotationally  drive  at  high  speed  and  with  high  accu- 

25  racy  such  as  a  DC  motor. 
[0091  ]  Moreover,  in  the  aforementioned  embodiment,  it  has  dealt  with  the  case  where  the  present  invention  is  applied 
to  a  telecine  device.  However,  the  present  invention  is  not  only  limited  to  this  but  also  the  present  invention  can  be 
applied  to  other  various  intermittent  film  feeders  for  intermittently  feeding  a  film-shaped  recording  medium,  such  as  a 
projector. 

30  [0092]  According  to  the  present  invention  as  described  above,  when  a  film  is  fed  to  a  stop  position  by  driving  first  feed- 
ing  means  and  second  feeding  means  synchronizing  with  each  other  and  then  the  stop  position  is  decided  by  either  the 
first  feeding  means  or  the  second  feeding  means,  a  fixed  tension  is  applied  to  the  film  by  the  other  feeding  means. 
Thereby,  a  fixed  tension  can  be  applied  to  a  film  with  a  simple  configuration  in  film  positioning,  so  that  the  film  is  accu- 
rately  positioned  at  the  stop  position.  Thus,  a  film  positioning  system  and  a  method  thereof  in  which  film  positioning  can 

35  be  stably  executed  can  be  accomplished. 
[0093]  While  there  has  been  described  in  connection  with  the  preferred  embodiments  of  the  invention,  it  will  be  obvi- 
ous  to  those  skilled  in  the  art  that  various  changes  and  modifications  may  be  aimed,  therefore,  to  cover  in  the  appended 
claims  all  such  changes  and  modifications  as  fall  within  the  true  spirit  and  scope  of  the  invention. 

40  Claims 

1  .  A  film  positioning  system  for  feeding  a  film  in  the  longitudinal  direction  and  then  stopping  it  at  a  predetermined  stop 
position,  comprising: 

45  first  feeding  means  engaged  with  said  film  on  a  supplied  side,  for  pulling  the  above  film  in  said  forward  direction 
by  a  prescribed  distance  to  send  said  film  to  said  stop  position; 
second  feeding  means  engaged  with  said  film  on  a  supplying  side  to  the  forward  direction  of  said  film,  for  feed- 
ing  said  film  in  said  forward  direction  by  the  prescribed  distance  synchronizing  with  said  first  feeding  means  to 
send  said  film  to  said  stop  position;  and 

so  control  means  for  making  said  first  feeding  means  or  said  second  feeding  means  hold  said  film  at  said  stop 
position  when  said  film  is  stopped  at  said  stop  position,  and  for  making  the  other  feeding  means  apply  a  fixed 
tension  to  said  film  when  said  one  of  the  feeding  means  holds  said  film  at  said  stop  position. 

2.  The  film  positioning  system  according  to  claim  1  ,  wherein 
55 

said  control  means  stepwise  supplies  a  drive  signal  to  said  first  feeding  means  and  said  second  feeding  means 
respectively  in  turn,  and  driving  the  above  first  feeding  means  and  the  above  second  feeding  means. 
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The  film  positioning  system  according  to  claim  1  ,  wherein 

said  control  means  adjusts  the  response  characteristic  of  said  first  feeding  means  and  said  second  feeding 
means  that  are  driven  according  to  a  drive  signal,  based  on  an  error  between  a  target  position  represented  by 
said  drive  signal  and  drive  positions  of  said  first  feeding  means  and  said  second  feeding  means  when  they  are 
driven  according  to  said  drive  signal. 

A  method  for  positioning  a  film  by  feeding  a  film  in  the  longitudinal  direction  and  then  stopping  it  at  a  predetermined 
stop  position,  comprising  the  steps  of: 

pulling  said  film,  on  a  supplied  side  to  the  forward  direction  of  said  film,  in  said  forward  direction  by  a  prescribed 
distance  with  first  feeding  means  engaged  with  said  film,  and  feeding  said  film,  on  a  supplying  side  to  the  for- 
ward  direction  of  said  film,  in  said  forward  direction  by  the  prescribed  distance  synchronizing  with  said  first 
feeding  means  with  second  feeding  means  engaged  with  said  film,  to  send  said  film  to  said  stop  position;  and 
making  said  first  feeding  means  or  said  second  feeding  means  hold  said  film  at  said  stop  position  when  said 
film  is  stopped  at  said  stop  position,  and  making  the  other  feeding  means  apply  a  fixed  tension  to  said  film 
when  said  one  of  the  feeding  means  holds  said  film  at  said  stop  position. 

The  method  for  positioning  a  film  according  to  claim  4,  wherein 

a  drive  signal  supplied  stepwise  to  said  first  feeding  means  and  said  second  feeding  means  respectively  in 
turn,  so  that  the  first  feeding  means  and  the  second  feeding  means  are  driven. 

The  method  for  positioning  a  film  according  to  claim  4,  wherein 

the  response  characteristic  of  said  first  feeding  means  and  said  second  feeding  means  that  are  driven  accord- 
ing  to  a  drive  signal  are  adjusted  based  on  an  error  between  a  target  position  represented  by  said  drive  signal 
and  drive  positions  of  said  first  feeding  means  and  said  second  feeding  means  when  they  are  driven  according 
to  said  drive  signal. 
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