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Dental  X-ray  film  developing  machine. 

©  A  dental  X-ray  film  developing  machine  is  de- 
scribed.  The  machine  has  plural  compartments 
(24a,24b,24c,24d;50,51  ,52,53)  arranged  along  a  pre- 
determined  travelling  path  of  a  dental  X-ray  film  (F) 
to  be  developed.  A  film-mounting  member  (30;57)  is 
provided  to  mount  the  film  detachably  thereon.  The 
film-mounting  member  is  supported,  pivotally  and 
releasably  by  a  support  (27;48).  The  plural  compart- 
ments  and  support  are  displaceable  relative  to  each 
other  so  as  to  allow  the  film  to  travel  successively 
through  the  compartments. 
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DENTAL  X-RAY  FILM  DEVELOPING  MACHINE 

film  feed  rollers  1  ,2.  The  nip  of  the  film  feed  rollers 
3,4  is  also  designated  by  a.  The  line  connecting 
both  nips  a,a  (i.e.,  the  line  shown  by  a  phantom  in 
FIG.  1  )  is  "substantially  horizontal  and  the  distancs 

5  between  the  nips  a,a  is  set  slightly  shorter  than  the 
length  of  a  film  as  measured  in  the  direction  of  its 
conveyance.  There  are  also  illustrated  a  catch  pan 
5  provided  underneath  the  paired  film  feed  rollers 
1,2,3,4,  a  bottom  wall  5a  of  the  catch  pan  5,  and  a 

m  raised  central  portion  5a  of  the  bottom  wall  5a  of 
the  catch  pan  5.  Symbol  5b  indicates  both  side 
walls  of  the  catch  pan  5.  However,  only  one  of  the 
side  walls  5b  is  shown  in  FIG.  1.  A  space  6  is 
formed  by  the  film  feed  rollers  1  ,2,3,4,  catch  pan  5 

75  and  side  walls  5b.  Designated  at  numerals  7,8  are 
blades  provided  respectively  in  elastic  contact  with 
the  rollers  2,4  in  order  to  avoid  leakage  of  a  devel- 
oper  from  the  space  6.  Numeral  9  indicates  an 
overflow  outlet  formed  through  the  side  wall  5b. 

zo  Designated  at  numeral  10  is  a  return  pipe  for 
collecting  the  developer  overflowed  to  the  outside 
from  the  space  6  and  then  recycling  same  to  an 
unillustrated  reservoir.  Numeral  11  indicates  a  de- 
veloper  feed  line  for  feeding  the  developer,  which 

25  has  been  pumped  up  from  the  unillustrated  reser- 
voir,  into  the  space  6. 

When  the  developer  is  pumped  up  from  the 
unillustrated  reservoir  and  is  then  charged  into  the 
space  6  via  the  developer  feed  pipe  1  1  ,  the  level  of 

30  the  developer  rises  in  the  space  6  and  eventually 
reaches  the  height  of  the  overflow  outlet  9.  When 
the  developer  is  fed  further,  the  developer  over- 
flows  through  the  overflow  outlet  9  to  the  outside  of 
the  space  6.  The  thus-overflowed  developer  is  then 

35  recycled  to  the  unillustrated  reservoir  through  the 
return  pipe  10.  As  a  result,  the  level  of  the  devel- 
oper  is  always  maintained  at  the  height  of  the 
overflow  outlet  9.  As  shown  in  FIG.  1  ,  the  overflow 
outlet  9  is  formed  at  a  height  higher  than  the  line 

40  which  connects  the  nips  a,a  to  each  other.  When 
the  film  feed  rollers  1  ,2,3,4  are  rotated  in  a  direc- 
tion  indicated  by  arrows  and  a  film  to  be  developed 
is  fed  between  the  film  feed  rollers  1  ,2  on  the  left- 
hand  side  as  viewed  in  the  drawing,  the  film 

45  passes  from  the  film  feed  rollers  1,2  and  then 
through  the  developer  in  the  space,  and  is  there- 
after  fed  out  of  the  space  6  while  being  pinched 
between  the  film  feed  rollers  3,4. 

A  processing  unit  adapted  to  perform  process- 
so  ing  of  a  film  with  a  developer  has  been  described 

above.  Exactly  the  same  processing  unit  can  also 
be  used  for  both  fixing  and  washing.  These  pro- 
cessing  units  are  arranged  in  the  order  of  the 
developing  unit,  fixing  unit  and  washing  unit.  Ac- 
cordingly,  a  film  can  be  developed  surely  without 

BACKGROUND  OF  THE  INVENTION 

1  )  Field  of  the  Invention: 

This  invention  relates  to  a  dental  X-ray  film 
developing  machine  for  developing  one  or  more 
exposed  dental  X-ray  films. 

2)  Description  of  the  Related  Art: 

X-ray  pictures  of  teeth  have  been  used  for  the 
diagnosis  and  treatment  of  teeth  in  recent  years.  X- 
Ray  photography  of  a  tooth  for  obtaining  its  X-ray 
picture  is  effected  by  bringing  an  opaque  dental  X- 
ray  film  package,  which  contains  an  X-ray  film 
sealed  therein,  into  a  diseased  part  within  a  mouth 
and  then  exposing  the  X-ray  film  to  X-rays  through 
the  diseased  part.  By  this  X-ray  photography,  a 
latent  image  of  the  tooth  is  formed  on  the  X-ray 
film.  After  completion  of  the  X-ray  photography,  the 
X-ray  film  package  is  take  out  of  the  mouth  and  is 
then  opened  in  a  dark  room  or  dark  box  to  take  out 
the  X-ray  film.  The  X-ray  film  thus  taken  out  is 
processed  for  its  development,  for  example,  is  de- 
veloped,  fixed  and  washed,  whereby  an  X-ray  pic- 
ture  of  the  thus-taken  tooth  is  obtained  on  the  X- 
ray  film. 

A  variety  of  automatic  developing  machines 
has  heretofore  been  proposed  in  order  to  perform 
the  above  development  easily  without  labor.  Many 
of  such  conventional  developing  machines  have  a 
structure  that  a  developing  bath,  fixing  bath,  wash- 
ing  bath,  etc.  are  provided,  two  sets  of  paired 
rollers  are  arranged  in  each  bath,  the  individual 
rollers  are  rotated,  an  exposed  X-ray  film  is  nipped 
between  the  paired  rollers  in  one  set  and  is  fed  to 
the  paired  rollers  in  the  other  set,  and  this  proce- 
dure  is  repeated  successively  in  the  developing 
bath,  fixing  bath  and  washing  bath  so  as  to  conduct 
its  development. 

Among  these  automatic  developing  machines, 
an  automatic  developing  machine  permitting  a  size 
reduction  of  the  overall  structure  has  been  pro- 
posed  in  Japanese  Utility  Model  Publication  No. 
20115/1985.  Some  of  its  structural  features  will 
next  be  described  with  reference  to  FIG.  1  . 

FIG.  1  is  a  cross-sectional  side  view  of  the 
conventional  automatic  film  developing  machine 
proposed  in  the  above  publication.  Numerals  1,2 
indicate  film  feed  rollers  provided  in  a  pair  and 
letter  a  indicates  their  nip.  Numeral  3,4  indicate  film 
feed  rollers  provided  in  a  pair  in  opposition  to  the 
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the  film-mounting  member  so  as  to  allow  the  film  to 
travel  successively  through  the  compartments;  and 
a  drive  source  for  causing  a  relative  angular  dis- 
placement  between  the  annular  member  and  the 

5  support. 
In  a  further  aspect  of  this  invention,  there  is 

also  provided  an  automatic  dental  X-ray  film  devel- 
oping  machine,  which  comprises: 
plural  compartments  arranged  in  a  row; 

10  a  travelling  member  capable  of  travelling  along  the 
compartments; 
a  support  fixed  on  the  travelling  member  so  that 
the  support  is  caused  to  travel  along  and  above  the 
compartments;  and 

rs  a  film-mounting  member  held  pivotally  and  releas- 
ably  on  the  support  and  adapted  to  mount  a  dental 
X-ray  film  thereon. 

In  the  automatic  dental  X-ray  film  developing 
machine  according  to  the  first  aspect  of  this  inven- 

20  tion,  the  compartments  are  filled  directly  with  a 
developer,  a  fixer  and  the  like,  respectively,  or  a 
developer-containing  container,  a  fixer-containing 
container  and  the  like  are  inserted  in  the  respective 
compartments.  The  film-mounting  member  with  the 

as  dental  X-ray  film  mounted  thereon  is  connected  to 
the  support  in  such  a  way  that  the  film-mounting 
member  is  pivotal  in  the  travelling  direction  of  the 
film.  The  means  is  then  actuated.  As  a  result,  the 
plural  compartments  and  support  are  caused  to 

30  undergo  a  relative  displacement  so  as  to  allow  the 
film  to  travel  successively  through  the  processing 
liquids  in  the  individual  compartments.  The  devel- 
opment  of  the  dental  X-ray  film  is  hence  performed 
while  it  travels  through  the  processing  liquids  in  the 

35  above-described  manner. 
In  the  automatic  dental  X-ray  film  developing 

machine  according  to  the  second  aspect  of  this 
invention,  the  compartments  divided  by  the  parti- 
tions  are  filled  directly  with  a  developer,  a  fixer  and 

40  the  like,  respectively,  or  a  developer-containing 
container,  a  fixer-containing  container  and  the  like 
are  inserted  in  the  respective  compartments.  The 
film-mounting  member  with  the  dental  X-ray  film 
mounted  thereon  is  connected  to  the  support  in 

45  such  a  way  that  the  film-mounting  member  is  piv- 
otal  in  the  travelling  direction  of  the  film.  The  drive 
source  is  then  actuated.  As  a  result,  the  support  is 
caused  to  move  along  and  above  the  annular 
space  or  the  annular  member  is  caused  to  rotate  to 

so  allow  the  annular  space  to  pass  under  the  support, 
whereby  the  dental  X-ray  film  mounted  on  the  film- 
mounting  member  is  caused  to  travel  successively 
through  the  processing  liquids  in  the  individual 
compartments.  The  development  of  the  dental  X- 

55  ray  film  is  hence  performed  while  it  travels  through 
the  processing  liquids  in  the  above-described  man- 
ner. 

In  the  automatic  dental  X-ray  film  developing 

being  bent.  The  developing  machine  can  therefore 
be  constructed  into  a  relatively  small  size  because 
it  uses  only  two  sets  of  paired  rollers,  which  sets 
are  arranged  in  an  opposing  relation,  for  feeding  a 
film. 

Although  the  above-described  conventional 
automatic  developing  machine  has  various  advan- 
tages,  each  processing  unit  requires  the  rollers  1-4 
and  catch  pan  5.  It  is  also  necessary  to  provide,  in 
addition  to  the  space  6,  the  reservoir  for  the  cor- 
responding  processing  liquid  as  well  as  a  pump 
and  feed  pipe  (e.g.,  developer  feed  pipe  11)  for 
feeding  the  processing  liquid  from  the  reservoir  to 
the  space  6.  A  further  means  is  also  required  to 
collect  the  processing  liquid  overflowed  from  the 
space  6  and  then  to  return  it  to  the  corresponding 
reservoir.  The  conventional  automatic  developing 
machine  is  therefore  accompanied  by  such 
drawbacks  that  its  structure  is  very  large  and  com- 
plex  and  its  manufacturing  cost  is  high. 

SUMMARY  OF  THE  INVENTION 

An  object  of  this  invention  is  therefore  to  solve 
the  above-described  problems  of  the  prior  art  and 
hence  to  provide  an  automatic  dental  film  develop- 
ing  machine  which  has  a  simple  and  compact 
construction,  develops  less  troubles,  can  be  manu- 
factured  at  a  lower  cost,  and  can  reduce  its  installa- 
tion  space  significantly. 

In  one  aspect  of  this  invention,  there  is  thus 
provided  an  automatic  dental  X-ray  film  developing 
machine,  which  comprises: 
plural  compartments  arranged  along  a  predeter- 
mined  travelling  path  of  a  dental  X-ray  film  to  be 
developed; 
a  film-mounting  member  adapted  to  mount  the 
dental  X-ray  film  detachably  thereon; 
a  support  for  pivotally  and  releasably  supporting 
the  film-mounting  member  thereon; 
a  means  for  causing  a  relative  displacement  be- 
tween  the  plural  compartments  and  support  so  as 
to  allow  the  film  to  travel  successively  through  the 
compartments. 

In  another  aspect  of  this  invention,  there  is  also 
provided  an  automatic  dental  X-ray  film  developing 
machine,  which  comprises: 
an  annular  member  composed  of  a  bottom  wall,  an 
outer  peripheral  wall,  an  inner  peripheral  wall  and 
at  least  one  partition  wall,  said  at  least  one  partition 
wall  dividing  an  annular  space,  which  is  defined  by 
the  bottom  wall,  outer  peripheral  wall  and  inner 
peripheral  wall,  into  plural  compartments; 
a  film-mounting  member  adapted  to  mount  a  dental 
X-ray  film  detachably  thereon; 
a  support  for  pivotally  and  releasably  support  ing 
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FIG.  9  depicts  a  further  modification  of  the 
first  embodiment,  in  which  power  accumulated  in  a 
spring  is  used  as  a  drive  source; 

FIG.  10  is  a  vertical  cross-sectional  view  of 
5  an  automatic  dental  X-ray  film  developing  machine 

according  to  a  second  embodiment  of  this  inven- 
tion,  taken  along  line  X-X  in  FIG.  1  1  ; 

FIG.  11  is  a  horizontal  cross-sectional  view 
of  the  automatic  dental  X-ray  film  developing  ma- 

70  chine,  taken  along  line  XI-XI  in  FIG.  10; 
FIG.  I2(a)  is  a  front  view  of  a  film-mounting 

member  shown  in  FIG.  10,  and  FIG.  I2(b)  is  a 
cross-sectional  view  of  the  film-mounting  member 
taken  along  line  Xlb-Xlb  in  RG.  11  (a);  and 

75  FIG.  13  is  a  schematic  illustration  of  a  sup- 
port,  the  film-mounting  member  and  an  extension, 
all  shown  in  FIGS.  10  and  11,  when  the  automatic 
dental  X-ray  film  developing  machine  of  FIGS.  10 
and  1  1  is  being  in  operation;  and 

20  FIG.  14  illustrates  a  modification  of  the  sec- 
ond  embodiment,  in  which  a  developer-containing 
container,  fixer-containing  container  and  washing- 
liquid  containing  container  are  placed  in  individual 
compartments. 

25 

machine  according  to  the  third  aspect  of  this  inven- 
tion,  the  compartments  are  filled  directly  with  a 
developer,  a  fixer  and  the  like,  respectively,  or  a 
developer-containing  container,  a  fixer-containing 
container  and  the  like  are  inserted  in  the  respective 
compartments.  The  X-ray  film,  which  has  been 
taken  out  of  a  dental  X-ray  film  pack,  is  mounted 
on  the  film-mounting  member.  The  film-mounting 
member  is  then  connected  to  the  support  which  is 
moving  together  with  the  travelling  member,  so  that 
the  X-ray  film  is  allowed  to  pass  successively 
through  the  processing  liquids  in  the  individual 
compartments  and  the  development  of  the  X-ray 
film  is  thus  performed. 

Automatic  dental  X-ray  film  developing  ma- 
chines  according  to  the  present  invention  can  be 
simplified  in  structure  and  can  be  reduced  in  over- 
all  size.  Accordingly,  their  manufacturing  costs  are 
reduced  and  their  installation  spaces  can  also  be 
reduced  significantly. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  above  and  other  objects,  features  and  ad- 
vantages  of  the  present  invention  will  become  ap- 
parent  from  the  following  description  and  the  ap- 
pended  claims,  taken  in  conjunction  with  the  ac- 
companying  drawings,  in  which: 

FIG.  1  is  the  side  cross-sectional  view  of  the 
conventional  automatic  dental  film  developing  ma- 
chine; 

FIG.  2  is  a  plan  view  of  an  automatic  dental 
X-ray  film  developing  machine  according  to  a  first 
embodiment  of  this  invention; 

FIG.  3  is  a  cross-sectional  view  of  the  auto- 
matic  dental  X-ray  film  developing  machine  taken 
along  line  Ill-lli  in  FIG.  1; 

FIG.  4(a)  is  a  front  view  of  a  film-mounting 
member  depicted  in  FIGS.  2  and  3  and  FIG.  4(b)  is 
a  cross-sectional  view  of  the  film-mounting  mem- 
ber  taken  along  line  IV(b)-IV(b)  in  FIG.  4(a); 

FIG.  5  is  a  circuit  diagram  of  a  drive  circuit 
for  a  motor  illustrated  in  FIGS.  2  and  3; 

FIG.  6  is  a  schematic  illustration  of  the  op- 
eration  of  the  automatic  dental  X-ray  film  develop- 
ing  machine  shown  in  FIGS.  2  and  3; 

FIG.  7  illustrates  a  modification  of  the  first 
embodiment,  in  which  an  arm  is  fixed  and  individ- 
ual  compartments  are  rotated; 

FIG.  8  shows  another  modification  of  the  first 
embodiment,  in  which  a  developer-containing  con- 
tainer,  fixer-containing  container  and  washing-liquid 
containing  container  are  placed  in  individual  com- 
partments; 

DETAILED  DESCRIPTION  OF  THE  INVENTION 
AND  PREFERRED  EMBODIMENTS 

30 

Referring  first  to  FIGS.  2  and  3,  numeral  21 
indicates  the  automatic  dental  X-ray  film  develop- 
ing  machine  according  to  the  first  embodiment  of 

35  this  invention.  There  are  shown  a  circular  bottom 
wall  22a,  a  cylindrical  outer  peripheral  wall  22a 
provided  upright  from  the  peripheral  edge  of  the 
bottom  wall  22b,  and  a  cylindrical  inner  peripheral 
wail  22c  provided  at  a  predetermined  interval  in- 

40  side  the  outer  peripheral  wall  22b.  An  annular  and 
groove-like  space  is  formed  by  the  bottom  wall 
22a,  outer  peripheral  wall  22b  and  inner  peripheral 
wall  22c.  Designated  at  symbols  23a,23b,  23c,23d 
are  partition  walls  provided  radially  between  the 

45  outer  peripheral  wall  22b  and  inner  peripheral  wall 
22c.  The  individual  partition  walls  23a-23d  are  ar- 
ranged  at  predetermined  intervals.  Owing  to  the 
provision  of  the  partition  walls  23a-23d,  the  annular 
space  has  been  divided  into  four  compartments 

so  24a,24b,24c,24d. 
Numeral  25  indicates  a  motor  mounted  on  the 

bottom  wall  22a  inside  a  cylindrical  space  formed 
by  the  bottom  wall  22a  and  inner  peripheral  wall 
22c.  The  drawings  also  illustrate  a  rotary  shaft  26 

55  connected  to  the  motor  25  either  directly  or  via  a 
reducing  gear  unit,  not  shown,  an  arm  27  fixed  at 
one  end  thereof  on  the  rotary  shaft  26  and  extend- 
ing  radially  from  the  rotary  shaft  26,  and  a  sus- 
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cam  -34  and  microswitch  35  are  mounted  at  suit- 
able  locations  in  the  developing  machine  21.  In- 
cidentally,  the  power  source  should  of  course  be 
an  a.c.  power  source  when  the  motor  is  an  a.c. 

5  motor. 
A  description  will  next  be  made  of  develop- 

ment  processing  making  use  of  the  developing 
machine  of  the  first  embodiment,  while  making 
reference  to  the  electric  circuit  depicted  in  FIG.  5 

w  and  the  operation  illustrated  schematically  in  FIG. 
6.  Incidentally,  FIG.  6  is  a  drawing  in  which  the 
individual  compartments  provided  in  the  toroidal 
arrangement  have  been  developed  on  a  planar 
sheet;  Upon  processing  for  development,  as  iilus- 

75  trated  in  FIG.  6,  the  compartments  24a,24b,24c  are 
filled  with  a  developer  Si  ,  a  fixer  S2  and  a  washing 
liquid  (not  shown)  respectively  but  the  compart- 
ment  24d  is  left  as  a  space.  The  exposed  X-ray 
film  F  is  taken  out  of  a  dental  X-ray  film  pack  and 

20  is  fit  in  the  slots  30d  of  the  holder  30  so  as  to 
support  the  film  F.  As  illustrated  in  FIG.  3,  the  hole 
30b  of  the  holder  30  is  fit  on  the  hook  of  the 
suspending  portion  27a  of  the  arm  27  so  that  the 
holder  30  is  suspended  from  the  free  end  of  the 

25  arm  27.  As  will  be  described  subsequently,  the  arm 
27  is  set  to  assume  the  position  shown  in  FIG.  2, 
namely,  the  position  close  to  the  partition  wall  23a 
of  the  compartment  24a.  The  dental  X-ray  film  F  is 
therefore  immersed  in  the  developer  when  the 

30  holder  30  is  suspended  initially  from  the  suspend- 
ing  portion  27a  as  described  above. 

When  the  pushbutton  switch  33  is  depressed 
immediately  after  the  immersion  of  the  dental  X-ray 
film  F  in  the  developer,  a  current  is  fed  to  the 

35  motor  25  so  that  the  motor  25  begins  to  rotate. 
Owing  to  this  rotation  of  the  motor  25,  the  rotary 
shaft  26  is  rotated  and  the  free  end  of  the  arm  27 
starts  moving  approximately  along  the  angular  cen- 
ter  line  of  the  compartment  24a.  As  a  result,  the 

40  dental  X-ray  film  F  mounted  on  the  film-mounting 
portion  30c  of  the  holder  30  is  caused  to  move 
through  the  developer  Si.  On  the  other  hand,  the 
cam  34  also  rotates  in  the  direction  indicated  by 
the  arrow  in  synchronization  with  the  rotation  of  the 

45  rotary  shaft  26.  Shortly  after  the  initiation  of  the 
rotation,  the  actuator  35a  is  caused  to  come  out  of 
the  recess  34a  of  the  cam  34.  The  microswitch  35 
which  has  been  in  an  OFF  state  is  accordingly 
brought  into  an  ON  state.  Even  when  the  hand  is 

so  released  from  the  pushbutton  switch  33  to  bring  it 
into  an  OFF  state  subsequent  to  its  depression  for 
a  very  short  period  of  time,  the  microswitch  35 
there  after  remains  ON.  The  rotation  of  the  motor 
25  is  thus  continued  so  that  the  dental  X-ray  film  F 

55  connected  to  the  arm  27  by  way  of  the  holder  30  is 
caused  to  move  through  the  developer  Si  in  a 
direction  indicated  by  an  arrow  in  FIG.  6.  In  the 
course  of  this  movement,  the  development  of  the 

pending  portion  27a  formed  in  the  opposite,  name- 
ly,  free  end  of  the  arm  27.  The  free  end,  namely, 
the  suspending  portion  27a  of  the  arm  27  is  posi- 
tioned  above  the  annular  space  and  approximately 
at  midpoint  between  the  outer  peripheral  wall  22b 
and  inner  peripheral  wall  22c.  Designated  at  sym- 
bols  28a,  28b,28c  are  plugs  closing  their  corre- 
sponding  discharge  openings  formed  through  lower 
parts  of  the  peripheral  outer  walls  22b  of  the  re- 
spective  compartments  24a,24b,  24c.  Numeral  30 
indicates  a  holder  as  a  film-mounting  member, 
which  is  adapted  to  supporting  a  dental  X-ray  film 
thereon.  The  structure  of  the  holder  30  will  next  be 
described  with  reference  to  FIGS.  4(a)  and  4(b). 

The  holder  30  is  composed  of  a  main  body 
.0a,  a  hole  30b  formed  through  one  end  portion  of 
the  main  body  30a,  and  a  film-mounting  portion 
30c  formed  at  the  other  end  portion  of  the  main 
body  30a.  The  film-mounting  portion  30c  is  bi- 
furcated  as  depicted  in  FIG.  4(a)  and  slots  30d,30d 
are  formed  respectively  in  inner  edges  of  the  bi- 
furcated  branches  as  shown  in  FIG.  4(b).  By  insert-  ' 

ing  both  sides  of  a  dental  X-ray  film  F  into  the 
corresponding  slots  30d  from  the  free  end  of  the 
film-mounting  portion  30c,  the  dental  X-ray  film  F  is 
supported  on  the  holder  30.  The  holder  30  is 
generally  made  of  an  elastic  material,  for  example, 
an  elastic  plastic  material  so  as  to  make  effective 
use  of  the  elasticity  of  the  material  upon  insertion 
and  removal  of  the  film  F  while  ensuring  the  hold- 
ing  of  the  film  F  in  the  course  of  its  travelling 
through  the  compartments  24a,24b,24c,24c.  The 
width  of  the  slots  30d,30d  is  therefore  determined 
in  such  a  way  that  the  slots  30d,30d  are  broad 
enough  to  facilitate  the  insertion  and  removal  of  the 
film  F  but  are  narrow  enough  to  ensure  the  holding 
of  the  film  F. 

An  electric  circuit  for  the  motor  25  as  a  drive 
source  for  the  developing  machine  21  of  the  first 
embodiment  is  now  described  with  reference  to 
FIG.  5,  in  which  there  are  shown  the  motor  25 
depicted  in  FIGS.  2  and  3,  a  power  source  32,  an 
automatic  return  pushbutton  switch  33  which  re- 
turns  to  the  original  state  upon  release  of  a  hand, 
and  a  cam  34.  This  cam  34  is  connected  a  suitable 
rotating  part  such  as  the  rotary  shaft  of  the  motor 
25,  the  unillustrated  reducing  gear  unit  or  the  rotary 
shaft  26  and  is  rotated  in  synchronization  with  the 
rotating  part.  Designated  at  symbol  34a  is  a  recess 
formed  in  the  cam  34.  Numeral  35  indicates  a 
microswitch,  while  symbol  35a  designates  an  ac- 
tuator  of  the  microswitch  35.  The  microswitch  35 
remains  OFF  as  long  as  the  actuator  35a  is  main- 
tained  in  the  recess  34a  of  the  cam  34.  The  micro- 
switch  35  is  however  ON  when  the  actuator  35a  is 
in  any  position  outside  the  recess  34a.  The  push- 
button  33  and  microswitch  35  are  connected  in 
parallel  to  each  other.  The  pushbutton  switch  33, 
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is  actuated,  the  individual  compartments 
24a,24b,24c,24d  are  rotated  via  the  pinion  22b  and 
teeth  22d.  As  an  alternative,  the  teeth  22d  may  be 
provided  on  the  entire  periphery  of  the  outer  pe- 

5  ripheral  wall  22b. 
In  the  first  embodiment  described  above,  the 

four  compartments  are  provided  and  the  first  three 
compartments  are  filled  successively  with  a  devel- 
oper,  a  fixer  and  a  washing  liquid  and  the  last 

io  compartment  is  left  as  a  space.  It  is  however  not 
necessary  to  limit  the  first  embodiment  to  the 
above  particular  structure.  For  example,  the  last 
compartment  employed  as  a  space  may  be  omit- 
ted  so  that  only  three  compartments  are  provided. 

rs  As  a  further  alternative,  the  four  compartments  may 
be  filled  with  a  developer,  a  washing  liquid,  a  fixer 
and  another  washing  liquid,  successively.  As  a  still 
further  alternative,  the  compartments  may  be  re- 
duced  to  two  compartments  to  be  filled  with  a 

20  developer  and  a  fixer  respectively  and  the  washing 
may  be  conducted  outside.  As  a  still  further  alter- 
native,  a  compartment  may  be  formed  as  a  space 
and  a  heater  may  be  provided  therein  to  use  it  as  a 
drying  compartment.  The  angular  lengths  of  the 

25  individual  compartments  as  viewed  in  the  travelling 
direction  may  be  varied  depending  on  the  time 
periods  required  for  the  corresponding  processing 
operations.  In  the  first  embodiment  described 
above,  a  tilted  surface  is  formed  in  each  compart- 

30  ment.  It  is  however  apparent  from  the  above  de- 
scription  that  such  a  tilted  surface  is  not  essential. 

In  the  first  embodiment  described  above,  the 
individual  compartments  are  filled  directly  with  a 
developer,  a  fixer  and  a  washing  liquid  respec- 

35  tively.  It  is  however  feasible  to  provide  separately 
containers  which  contain  a  developer,  a  fixer  and  a 
washing  liquid  respectively.  These  containers  are 
then  inserted  and  placed  in  the  respective  compart- 
ments.  Namely,  the  so-called  cartridge  method 

40  may  be  used.  This  method  facilitates  the  replace- 
ment  of  the  processing  liquids.  This  modified  em- 
bodiment  is  illustrated  in  FIG.  8.  A  developer-con- 
taining  container  24a  ,  fixer-containing  container 
24b'  and  washing-liquid  containing  container  24c 

45  are  placed  in  the  compartments  24a,24b,24c  re- 
spectively.  The  containers  24a'  ,24b',  24c  are  in- 
serted  into  and  removed  from  the  corresponding 
compartments  24a,24b,24c  through  openings  which 
are  formed  through  the  outer  peripheral  wall  22b. 

so  Further,  the  structure  of  the  holder  is  not  limit- 
ed  to  that  employed  in  the  first  embodiment  and 
holders  of  various  structures  may  be  used.  Any 
holder  may  be  used  so  long  as  it  can  support  a 
dental  X-ray  film  surely  and  releasably  and  its 

55  connection  with  the  arm  is  pivotal  in  the  advancing 
direction.  The  structure  of  the  first  embodiment  has 
been  described  above,  assuming  that  the  develop- 
ing  machine  would  be  installed  in  a  dark  room.  In 

dental  X-ray  film  F  is  carried  out. 
When  the  dental  X-ray  film  F  approaches  the 

partition  wall  23b,  the  film-mounting  portion  30c  of 
the  holder  30  is  brought  into  contact  with  the  tilted 
surface  22a'  formed  on  the  bottom  wall  22a  of  the 
compartment  24a.  As  the  arm  27  moves,  the  holder 
30  is  pivoted  upwardly  about  the  suspending  por- 
tion  27a  by  the  tilted  surface  22a'  and  eventually 
rides  on  the  partition  wall  23b.  When  the  arm  27 
moves  further,  the  film-mounting  portion  30c 
moves  on  the  partition  wall  23b  and  then  ride  over 
the  partition  wall  23b.  At  this  moment,  the  holder 
30  is  allowed  to  pivot  downwardly  about  the  sus- 
pending  portion  27a,  whereby  the  film-mounting 
portion  30c  is  dropped  in  the  fixer  S2  in  the  com- 
partment  24b  to  immerse  the  dental  X-ray  film  F  in 
the  fixer  Sz.  The  dental  X-ray  film  F  is  thereafter 
caused  to  move  through  the  fixer  S2  to  conduct  its 
fixing  as  the  arm  27  moves. 

In  exactly  the  same  manner,  the  dental  X-ray 
film  F  moves  from  the  compartment  24b  into  the 
compartment  24c  so  that  the  dental  X-ray  film  F 
enters  a  washing  liquid.  While  moving  through  the 
washing  liquid,  its  washing  is  conducted.  The  den- 
tal  X-ray  film  F  then  moves  from  the  compartment 
24c  into  the  compartment  24d.  While  the  dental  X- 
ray  film  F  passes  through  the  compartment  24d, 
any  washing  liquid  still  remaining  on  the  surfaces 
of  the  dental  X-ray  film  F  are  allowed  to  drop. 

When  the  rotary  shaft  26  has  undergone  a  full 
turn  and  returned  its  original  position,  the  actuator 
35a  of  the  microswitch  35  falls  in  the  recess  34a  of 
the  cam  34  to  bring  the  microswitch  35  into  the 
OFF  state  as  illustrated  in  FIG.  5.  Accordingly,  the 
motor  25  stops  and  the  rotary  shaft  26  and  arm  27 
also  stop.  By  this  time,  the  arm  27  has  returned  to 
the  starting  position  of  its  movement  shown  in  FIG. 
2.  Since  this  starting  position  is  close  to  the  parti- 
tion  wail  23a  as  described  above,  the  holder  30  is 
in  a  state  indicated  by  broken  lines  in  FIG.  6, 
namely,  in  a  state  in  which  the  holder  30  has 
ridden  on  the  partition  wall  23a.  The  holder  30  is 
detached  from  the  arm  27  and  the  dental  X-ray  film 
F  is  removed  from  the  film-mounting  portion  30c  of 
the  holder  30.  The  development  processing  of  the 
dental  X-ray  film  F  has  now  been  completed,  so 
that  an  X-ray  picture  of  a  tooth  is  shown  there. 

In  the  first  embodiment  described  above,  the 
arm  27  is  rotated.  Apparently,  it  may  also  be  possi- 
ble  to  fix  the  arm  and  instead  to  rotate  the  individ- 
ual  compartments  themselves.  This  modified  em- 
bodiment  is  shown  in  FIG.  7.  The  arm  27  is  fixed 
on  the  bottom  wall  22a  via  a  post  26a.  Teeth  22d 
are  formed  on  the  entire  periphery  of  the  inner 
peripheral  wall  22c.  A  pinion  22e,  which  is  con- 
nected  to  an  unillustrated  drive  source  such  as  the 
motor  25,  is  brought  into  meshing  engagement  with 
the  teeth  22d.  When  the  uniilustrated  drive  source 
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the  top  boundary  between  the  developing  bath  50 

bathAs  the  support  member  48  with  the  film  sus- 

S £ £ » 5 H ? 2  

S I   on  the  extension  53b.  On  me  other  hand. 

„  
corresponding  support  membe,  - " J ^  

oolnt  between  the  sprocket  wheels  43d,43e_  As  tne 

support  m ^ «   48  ra«ls'  iB  traVe""19 

thus-developed  film  can  be  obtained  with  an  X-ray 

nirtnre  of  a  tooth  shown  thereon. P  
is  nderstood  clear.y  from  the  above  descnp- 

to,  and  the  individual  drawings  that  a  pfcrjjty  o 

«  films  can  be  developed  at  the  same  time  by  sus 
"  

pendin  holders  successively  from  the  support 

members  48  as  the  support  members  48  reach 

I  ^ r r e S T m b o d i m e n t   described  abov.  

housina  The  travelling  members  may  be  belt-l.ke 

^  r a S n g   members.  Other  suitabie  members  can 

are  adapted  to  mount  a  film  thereon.  Each  holders 

57  is  suspended  from  one  of  the  support  member 

48  The  holders  57  are  shown  in  more  detail  ,n 

portion  57b  is  bifurcated  and  slots  Wd^d  I  «  

in  the  slots  57d,57d  as  shown  in  FIG.  I2(b).  Eacn 

and  removal  of  the  film  F  but  are  narrow  enough  to 

^ ^ S ^ r ^ n d   embodime,  w ,  

s r h ^ r ^ c s ^  
' S .   The  motor  42  is  a.so  driven  to  rotate  the 

shait  Sc  via  the  pulley  44.  The  sprocket  wheels 

43M3b  are  thus  rotated  in  a  direction  .nd.cated  I  by 
Sow  A  in  FIG.  10,  whereby  the  traveling  mem- 
bers  46a,46b  are  caused  to  move  from  the  left  to 

the  right  above  an  imaginary  line  extond.no  be- 
teen  the  shaft  43c  and  the  shaft  43f  and  from  the 
S J   to  the  right  below  the  same  imag.nary  l.ne. 

fn  advance  in  the  dark  box  55.  Through  the  open- 

ng  4  a  he  h  Ider  57  with  the  film  mounted  there- 

on  in  he  above-described  manner  is  then  sus- 

pended  at  the  hook  57c  from  the  support  member 
P48  w^ch  is  moving  from  the  left  to  the  ,  ngW  s 
Tewed  in  FIGS.  10  and  11.  As  a  result,  the  fdm  ,s 

immediately  brought  into  the  developer  m  *e  de 

veloping  bath  50.  As  the  support  member  48  trav 

the  film  reaches  the  tilted  surface  50a  of  ta   devel 

8 
P O O R   Q U A L I T Y  
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numeral  45  designates  a  belt  mounted  between  the 
pulley  44  and  a  pulley  (not  shown)  of  the  motor  42. 

Designated  at  symbol  46a  is  an  endless  travel- 
ling  member  mounted  between  the  sprocket 

5  wheels  43a  and  43b,  while  symbol  46b  indicates 
another  endless  travelling  member  mounted  be- 
tween  the  sprocket  wheels  43b  and  43e.  Through 
the  travelling  members  46a,46b,  small  holes  47  are 
bored  at  predetermined  intervals.  Teeth  provided 

10  on  the  sprocket  wheels  43a,43b,43d,43e  enter  the 
small  holes  47.  Numeral  48  indicates  bar-like  sup- 
port  members  fixed  at  both  ends  thereof  on  the 
respective  travelling  members  46a,46b.  The  bar- 
like  support  members  48  are  arranged  at  substan- 

75  tially  constant  intervals. 
There  are  also  depicted  a  developing  bath  50, 

fixing  bath  51,  washing  bath  52  and  drying  com- 
partment  53.  These  developing  bath  50,  fixing  bath 
51,  washing  bath  52  and  drying  compartment  53 

20  are  arranged  as  an  integral  unit,  successively  in  a 
row  and  along  the  length  of  the  housing  41,  and 
are  supported  on  the  housing  41  in  such  a  way  that 
they  are  positioned  between  the  travelling  mem- 
bers  46a,46b.  Openings  of  the  developing  bath  50, 

25  fixing  bath  51,  washing  bath  52  and  drying  com- 
partment  53  therefore  oppose  the  support  mem- 
bers  48.  Symbols  50a,51a,52a,53a  indicate  tilted 
surfaces  formed  in  the  respective  baths  50,51,52 
and  the  drying  compartment  53,  while  symbol  53b 

30  designates  an  extension  extending  out  from  the 
drying  compartment  53. 

Designated  at  numeral  54  is  a  catch  box  for 
receiving  dental  X-ray  films  (hereinafter  called 
merely  "films")  whose  development  processing  op- 

35  erations  have  been  completed.  Symbol  54a  in- 
dicates  a  handle  of  the  catch  box  54.  A  side  wall  of 
the  catch  box  54,  on  which  side  wail  the  handle 
54a  is  provided,  is  fit  in  an  opening  formed  through 
a  side  wall  of  the  housing  41  ,  whereby  the  catch 

40  box  54  can  be  easily  pulled  out  of  the  housing  41 
at  the  handle  54a  and  the  external  light  is  pre<- 
vented  from  flowing  into  the  housing  41.  Numeral 
55  indicates  a  dark  box  55  provided  on  the  top  wall 
of  the  housing  41  at  an  end  portion  of  the  housing 

45  41  ,  which  end  portion  is  on  the  side  of  the  devel- 

oper  tank  50.  Designated  at  symbol  55a  is  an 
access  hole  which  permits  insertion  of  hands  into 
the  dark  box  55  from  the  outside.  Although  not 
shown,  a  known  light-shielding  bag  is  externally 

so  provided  with  the  access  hole  55a.  Another  access 
hole  of  the  same  type  as  the  above  access  hole 
55a  is  also  formed  through  the  opposing  side  wall 
of  the  dark  box  55  so  as  to  allow  an  operator  to 
use  both  hands  in  the  dark  box.  By  the  way, 

55  symbol  41a  indicates  an  opening  formed  through 
the  top  wall  of  the  housing  41  at  a  location  facing 
the  dark  box  55. 

Designated  at  numeral  57  are  holders  which 

order  to  convert  the  structure  into  a  dark-box  struc- 
ture,  it  is  necessary  to  provide  a  cover  on  the  top 
of  the  developing  machine  of  the  first  embodiment 
to  form  the  entire  structure  into  a  dark  box  and  also 
to  provide  hand  access  holes  through  the  cover 
while  paying  attention  not  to  permit  invasion  of 
external  light.  The  structure  of  such  hand  access 
holes  has  been  well-known  in  the  art.  In  a  develop- 
ing  machine  of  such  a  dark  box  structure,  an  ex- 
posed  dental  X-ray  film  pack  is  placed  as  is  in  the 
developing  machine  constructed  as  a  dark  box. 
The  dental  X-ray  film  is  manually  taken  out  of  the 
pack  by  feel  and  then  mounted  on  the  holder,  and 
the  holder  is  thereafter  hooked  on  the  arm. 

In  the  first  embodiment  described  above,  the 
motor  is  used  as  a  drive  source  by  way  of  exam- 
ple.  It  is  however  possible  to  use  various  other 
drive  sources,  for  example,  a  drive  source  making 
use  of  power  accumulated  in  a  spring.  This  modi- 
fied  embodiment  is  shown  in  FIG.  9.  A  rotary  shaft 
26'  is  supported  rotatably  on  the  bottom  wall  22a; 
A  spring  25'  is  provided  around  the  rotary  shaft  26 
with  one  end  fixed  on  the  rotary  shaft  26  and  the 
other  end  fixed  on  the  bottom  wall  22a.  Power 
adapted  to  rotate  the  rotary  shaft  26  may  be 
accumulated  in  the  spring  by  tightening  up  the 
spring  25'  by  a  method  known  per  se  in  the  art. 

The  space  is  not  necessarily  limited  to  the 
annular  shape.  It  may  take,  for  example,  a  poly- 
gonal  annular  shape. 

As  has  been  described  above,  in  the  first  em- 
bodiment,  the  annular  space  is  constructed  by  the 
bottom  wall,  outer  peripheral  wall  and  inner  periph- 
eral  wall  and  is  divided  into  the  plural  compart- 
ments,  and  the  free  end  of  the  arm  as  a  travelling 
member  is  caused  to  move  along  the  annular 

space  by  means  of  the  drive  source.  The  develop- 
ing  machine  of  the  first  embodiment  has  a  simple 
structure  and  its  overall  dimensions  can  be  re- 
duced.  It  is  hence  possible  to  minimize  troubles 
and  to  reduce  the  manufacturing  cost.  It  also  facili- 
tates  transportation  and  installation. 

The  second  embodiment  of  this  invention  will 
next  be  described  with  reference  to  FIGS.  10  -  13. 
Numeral  41  indicates  a  housing  constructed  light- 
proof.  As  apparent  from  FIGS.  10  and  11,  its  over- 
ail  structure  is  constructed  into  a  thin  and  flattened 
shape.  Designated  at  numeral  42  is  a  motor  in- 
stalled  in  a  bottom  portion  of  the  housing  41  at  a 
location  adjacent  to  one  end  of  the  housing  41. 
There  are  also  shown  sprocket  wheels 
43a,43b,43d,43e  provided  at  both  ends  of  the 
housing  41  .  The  sprocket  wheels  43a,43b  are  fixed 
at  a  predetermined  interval  therebetween  on  a  shaft 
43c,  while  the  sprocket  wheels  43d,43e  are  fixed 
on  a  shaft  43f  at  the  same  interval  as  that  between 
the  sprocket  wheels  43a,43b.  Numeral  44  indicates 
a  pulley  mounted  fixedly  on  the  shaft  43c  and 
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Claims 

1.  An  automatic  dental  X-ray  film  developing 
machine,  which  comprises: 

5  plural  compartments  (24a,24b,24c,24d;50,51,52, 
53)  arranged  along  a  predetermined  travelling  path 
of  a  dental  X-ray  film  (F)  to  be  developed; 
a  film-mounting  member  (30;57)  adapted  to  mount 
the  dental  X-ray  film  detachably  thereon; 

w  a  support  (27;48)  for  pivotally  and  releasably  sup- 
porting  the  film-mounting  member  thereon; 
a  means  (25,26;42,45,44,43c,43f,43a,43b,53d,43e, 
46a,46b)  for  causing  a  relative  displacement  be- 
tween  the  plural  compartments  and  support  so  as 

15  to  allow  the  film  to  travel  successively  through  the 
compartments. 

2.  An  automatic  dental  X-ray  film  developing 
machine,  which  comprises: 
an  annular  member  composed  of  a  bottom  wall 

20  (22a),  an  outer  peripheral  wall  (22b),  an  inner  pe- 
ripheral  wall  and  at  least  one  partition  wall 
(23a,23b,23c),  said  at  least  one  partition  wall  divid- 
ing  an  annular  space,  which  is  defined  by  the 
bottom  wall,  outer  peripheral  wall  and  inner  periph- 

25  eral  wall,  into  plural  compartments 
(24a,24b,24c,24d); 
a  film-mounting  member  (30)  adapted  to  mount  a 
dental  X-ray  film  (F)  detachably  thereon; 
a  support  (27)  for  pivotally  and  releasably  support- 

30  ing  the  film-mounting  member  so  as  to  allow  the 
film  to  travel  successively  through  the  compart- 
ments;  and 
a  drive  source  (25)  for  causing  a  relative  angular 
displacement  between  the  annular  member  and  the 

35  support. 
3.  The  machine  as  claimed  in  Claim  2,  wherein 

the  annular  member  comprises  three  partition  walls 
(23a,23b,23c)  to  divide  the  annular  space  into  a 
first  compartment  (24a)  to  be  filled  with  a  devel- 

40  oper  (Si  ),  a  second  compartment  (24b)  to  be  filled 
with  a  fixer  (S2)  and  a  third  compartment  (24c)  to 
be  filled  with  a  washing  liquid. 

4.  The  machine  as  claimed  in  Claim  2,  wherein 
the  annular  member  comprises  four  partition  walls 

45  (23a,  23b,23c,23d)  to  divide  the  annular  space  into 
a  first  compartment  (24a)  to  be  filled  with  a  devel- 
oper  (Si),  a  second  compartment  (24b)  to  be  filled 
with  a  fixer  (S2),  a  third  compartment  (24c)  to  be 
filled  with  a  washing  liquid,  and  a  fourth  compart- 

50  ment  (24d)  to  be  used  as  a  drying  compartment. 
5.  The  machine  as  claimed  in  Claim  2,  wherein 

said  at  least  one  partition  wall  defines  a  tilted 
surface  (22a  )  on  the  rearward  side  relative  to  the 
travelling  direction  of  the  film  and  the  tilted  surface 

55  extends  upwardly  in  the  "travelling  direction  of  the 
film. 

above,  a  tilted  surface  is  formed  in  each  bath  or 
compartment.  It  is  however  apparent  from  the 
above  description  that  such  a  tilted  surface  is  not 
essential. 

In  the  second  embodiment  described  above, 
the  individual  baths  are  filled  directly  with  a  devel- 
oper,  a  fixer  and  a  washing  liquid  respectively.  It  is 
however  feasible  to  provide  separately  containers 
which  contain  a  developer,  a  fixer  and  a  washing 
liquid  respectively.  These  containers  are  then  in- 
serted  and  placed  in  the  respective  baths.  Namely, 
the  so-called  cartridge  method  may  be  used.  This 
method  facilitates  the  replacement  of  the  process- 
ing  liquids.  This  modified  embodiment  is  shown  in 
FIG.  14.  A  developer-containing  container  50b, 
fixer-containing  container  51b  and  washing-liquid 
containing  container  52b  are  placed  in  the  develop- 
ing  bath  50,  fixing  bath  51  and  washing  bath  52 
respectively.  Although  not  shown  in  FIG.  14,  the 
rear  wall  of  the  housing  41  is  hinged  on  the  re- 
maining  part  of  the  housing  41  and  the  rear  walls  of 
the  baths  50,51,52  have  been  removed.  Accord- 
ingly,  the  containers  50b,51b,52b  can  be  easily 
inserted  into  and  removed  from  the  corresponding 
baths  50,51  ,52. 

In  the  second  embodiment,  the  two  endless 
travelling  members  are  caused  to  move  by  the 
sprocket  wheels.  Each  holder  with  a  film  mounted 
thereon  is  suspended  from  one  of  the  support 
members  provided  between  the  travelling  mem- 
bers.  The  film  is  then  caused  to  pass  through  the 
developing  bath,  fixing  bath,  washing  bath  and  dry- 
ing  compartment,  which  are  arranged  in  a  row 
along  the  travelling  direction  of  the  travelling  mem- 
bers.  It  is  hence  possible  to  perform  the  develop- 
ment  processing  by  the  extremely  simple  structure 
without  need  for  many  rollers  or  the  like.  It  is  also 
feasible  to  protect  films  from  damages.  Since  the 
developing  bath,  fixing  bath,  washing  bath  and  dry- 
ing  compartment  are  arranged  in  a  row  along  the 
travelling  direction  of  the  travelling  members,  the 
overall  structure  can  be  constructed  into  a  thin  and 
flattened  shape  so  that  the  space  occupied  by  the 
developing  machine  can  be  reduced  significantly. 
In  addition,  it  is  only  necessary  for  the  openings  of 
the  developing  bath,  fixing  bath,  washing  bath  and 
drying  compartment  to  have  a  width  sufficiently 
greater  than  the  thickness  of  the  film.  These  open- 
ings  can  hence  have  a  narrow  width,  whereby  the 
overall  structure  can  be  constructed  still  thinner 
and  the  air-contacted  surface  areas  of  the  process- 
ing  liquids  can  be  reduced  to  minimize  their  dete- 
rioration.  The  latter  advantage  is  especially  mean- 
ingful  for  the  developer. 
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a  film-mounting  member  (57)  held  pivotally  and 
releasably  on  the  support  and  adapted  to  mount  a 
dental  X-ray  film  (F)  thereon. 

15.  The  machine  as  claimed  in  Claim  14, 
5  wherein  the  compartments  (50,51,52,53)  are  con- 

nected  together. 
16.  The  machine  as  claimed  in  Claim  14, 

wherein  each  of  the  compartments  has  a  forward 
end  wall  relative  to  the  travelling  direction  of  the 

w  film,  the  forward  end  wall  defines  a  tilted  surface 
(50a,51a,52a,  53a)  on  the  rearward  side  relative  to 
the  the  travelling  direction  of  the  film,  and  the  tilted 
surface  extends  upwardly  in  the  travelling  direction 
of  the  film. 

75  17.  The  machine  as  claimed  in  Claim  14, 
wherein  the  compartments  are  adapted  to  be  filled 
respectively  with  a  developer,  a  fixer  and  a  wash- 
ing  liquid. 

18.  The  machine  as  claimed  in  Claim  14, 
20  wherein  the  compartments  are  adapted  to  accom- 

modate  a  developer-containing  container  (50b),  a 
fixer-containing  container  (51b)  and  a  washing-liq- 
uid  containing  container  (52b),  respectively. 

19.  The  machine  as  claimed  in  Claim  14, 
25  wherein  the  travelling  member  comprises  two  end- 

less  belts  (46a,46b)  mounted  on  rotatory  members 
(43a,43b,43d,43e)  arranged  respectively  on  the 
rearward  side  of  the  first  compartment  (50)  and  the 
forward  side  of  the  last  compartment  (53)  of  the 

30  compartments  as  viewed  in  the  travelling  direction 
of  the  film,  whereby  the  two  endless  belts  are 
caused  to  travel  linearly  above  the  individual  com- 
partments. 

20.  The  machine  as  claimed  in  Claim  19, 
35  wherein  a  plurality  of  bar-like  support  (48)  is  fixedly 

provided  at  predetermined  intervals  between  the 
two  endless  belts  (46a,  46b). 

21.  The  machine  as  claimed  in  Claim  14, 
wherein  the  film-mounting  member  (57)  has  at  one* 

40  end  thereof  a  mounting  portion  (57b)  for  mounting 
the  film  thereon  and  at  the  other  end  thereof  a 
hook  (57c)  adapted  to  engage  the  support  (48). 

6.  The  machine  as  claimed  in  Claim  2,  wherein 
the  annular  member  comprises  three  partition  walls 
(23a,23b,23c)  to  divide  the  annular  space  into  a 
first  compartment  (24a)  adapted  to  accommodate  a 
developer-containing  container  (24a  ),  a  second 
compartment  (24b)  adapted  to  accommodate  a 
fixer-containing  container  (24b  )  and  a  third  com- 
partment  (24c)  adapted  to  accommodate  a 
washing-liquid  containing  container  (24c  ). 

7.  The  machine  as  claimed  in  Claim  2,  wherein 
the  annular  member  comprises  four  partition  walls 
(23a,23b,23c,23d)  to  divide  the  annular  space  into 
a  first  compartment  (24a)  adapted  to  accommodate 
a  developer-containing  container  (24a),  a  second 
compartment  (24b)  adapted  to  accommodate  a 
fixer-containing  container  (24b  ),  a  third  compart- 
ment  (24c)  adapted  to  accommodate  a  washing- 
liquid  containing  container  (24c)  and  a  fourth  com- 
partment  (24d)  adapted  to  be  used  as  a  drying 
compartment  (24d). 

8.  The  machine  as  claimed  in  Claim  2,  wherein 
the  annular  member  is  fixed,  the  support  is  an  arm 
(27)  provided  on  a  rotary  shaft  (27)  of  the  drive 
source  (25),  and  an  end  portion  of  the  arm  travels 
along  and  above  the  annular  space  of  the  annular 
member. 

9.  The  machine  as  claimed  in  Claim  8,  wherein 
the  end  portion  of  the  arm  is  equipped  with  a  hook 
(27a). 

10.  The  machine  as  claimed  in  Claim  2, 
wherein  the  support  (27)  is  fixed,  and  the  annular 
member  is  driven  by  the  drive  source  (25)  in  such 
a  way  that  all  of  the  plural  compartments 
(24a,24b,24c,24d)  are  successively  brought  into  a 
face-to-face  relation  with  the  fixed  holder. 

11.  The  machine  as  claimed  in  Claim  2, 
wherein  the  film-mounting  member  (30)  has  at  one 
end  thereof  a  holding  portion  (30c)  for  holding  the 
film  at  a  pair  of  mutually-opposing  sides  of  the  film 
(F)  and  at  the  other  end  thereof  a  hole  (30b)  for 
supporting  the  film-mounting  member  pivotally  on 
the  support. 

2.  The  machine  as  claimed  in  Claim  2,  wherein 
the  drive  source  is  an  electric  motor  (25). 

13.  The  machine  as  claimed  in  Claim  2, 
wherein  the  drive  source  is  a  rotatory  member 
(26b)  which  rotates  by  power  accumulated  in  a 
spring  (25'). 

14.  An  automatic  dental  X-ray  film  developing 
machine,  which  comprises: 
plural  compartments  (50,51,52,53)  arranged  in  a 
row; 
a  travelling  member  (46a,  46b)  capable  of  travelling 
along  the  compartments; 
a  support  (48)  fixed  on  the  travelling  member  so 
that  the  support  is  caused  to  travel  along  and 
above  the  compartments;  and 
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