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which  is  needed  after  keying  operation  for  start- 
ing  exposure  of  the  document  till  completion  of 
exposure  of  the  document. 

Every  time  the  above-mentioned  document  size 
detecting  device  (3)  senses  the  document  size,  the 
movable  frame  supporting  the  optical  unit  must 
be  reciprocated  once.  Therefore,  there  is  a  dis- 
advantage  that  the  time  after  key-input  for  start- 
ing  exposure  of  the  document  till  completion  of 
exposure  is  prolonged. 

Summary  of  the  Invention 
An  object  of  the  invention  is  to  provide  a 

document  size  detecting  device  which  is  not 
influenced  by  changes  of  the  speed  for  closing  the 
document  holder  and  is  capable  of  reducing  the 
time  needed  after  predetermined  keying  is 
effected  till  exposure  of  the  document  is 
completed. 

A  document  size  detecting  device  to  achieve  the 
aforesaid  object  according  to  the  invention 
adapted  to  be  mounted  on  an  image  forming 
device  which  exposes  a  document  for  forming  an 
image  thereof  by  moving  an  optical  section,  said 
document  size  detecting  device  comprises  an  arm 
foldable  at  a  predetermined  portion  thereof,  and 
connected  at  its  one  end  to  a  stationary  body  of 
the  image  forming  device  and  at  its  other  end  to  a 
movable  frame  supporting  a  part  of  the  optical 
section,  so  that  the  arm  can  be  folded  and 
unfolded  in  operative  association  with  the  move- 
ment  of  the  optical  section,  and  a  plurality  of 
optical  sensors  attached  to  said  arm,  the  position 
of  said  sensors  corresponding  to  various  format 
sizes  of  documents. 

The  arm  may  be  removably  attached  to  the 
movable  frame,  and  the  optical  sensors  may  be  of 
the  reflecting  type  and  attached  to  the  arm  so  that 
they  are  directed  obliquely  upward. 

According  to  the  document  size  detecting 
device  arranged  in  the  manner  described  above, 
with  the  movable  frame  supporting  the  optical 
section  being  in  a  home  position  and  with  the  arm 
being  substantially  unfolded,  the  optical  sensors 
can  be  disposed  so  that  they  correspond  to 
documents  of  various  format  sizes;  therefore,  by 
deciding  which  optical  sensor  is  detecting  the 
document,  it  is  possible  to  automatically  detect 
the  size  of  the  document.  And  upon  detection  of 
the  size  of  the  document,  the  arm  is  folded 
following  the  movement  of  the  movable  frame,  so 
that  exposure  of  the  document  can  be  performed 
without  any  trouble. 

Further,  in  the  case  where  the  arm  is  removably 
connected  to  the  movable  frame,  it  is  possible  to 
move  the  arm  and  the  movable  frame  in  one 
piece  at  the  first  exposure  time  and  move  the 
movable  frame  alone  at  the  second  and  following 
exposure  times. 

If  the  optical  sensors  are  of  the  reflecting  type 
and  attached  to  the  arm  so  that  they  are  directed 
obliquely  upward,  it  is  possible  to  accurately 
detect  the  size  of  the  document  without  being 
influenced  by  the  reflected  light  from  the  contact 
glass  sheet. 

Description 

Background  of  the  Invention 
The  present  invention  relates  to  a  document 

size  detecting  device,  more  particularly,  relates  to  5 
a  document  size  detecting  device  for  auto- 
matically  detecting  a  size  of  a  document  set  on  a 
contact  glass. 

In  recent  years,  there  has  been  proposed  an 
image  forming  device  for  a  copying  machine  or  io 
the  like  having  an  automatic  paper  feeding  func- 
tion  for  detecting  a  document  size  and  auto- 
matically  feeding  from  a  cassette  a  paper  sheet  of 
the  size  corresponding  to  a  preset  copy  magnifi- 
cation  factor,  and  an  automatic  magnification  15 
factor  setting  function  for  automatically  comput- 
ing  the  copy  magnification  factor  from  the 
detected  document  size  and  paper  sheet  size  to 
perform  a  magnification  changing  operation  of  an 
optical  system.  20 

Among  known  document  size  detecting  device 
for  use  in  such  type  of  image  forming  device  are: 

(1)  A  device  wherein  a  sensor  bar  having  a 
sensor  at  its  front  end  is  revolved  parallel  to  a 
surface  of  the  contact  glass  sheet  in  operative  25 
association  with  the  action  of  closing  the  docu- 
ment  holder,  whereby  the  size  of  the  document  is 
automatically  detected  on  the  basis  of  the  time 
needed  until  the  document  is  detected  (see 
Japanese  Utility  Model  Application  Laid-Open  30 
No.  201558/1982); 

(2)  A  device  comprising  a  colored  member 
installed  at  a  predetermined  position  on  the  docu- 
ment  holder,  a  light  emitter  for  radiating  light  to 
the  colored  member,  a  light  receiver  for  receiving  35 
the  reflected  light  from  the  colored  member,  and 
drive  means  for  retracting  the  light  receiver  to  a 
position  not  interfering  with  the  movement  of  the 
document  before  the  copying  operation  is  per- 
formed,  wherein  the  size  of  the  document  is  40 
automatically  detected  on  the  basis  of  signals 
from  the  light  receiver  corresponding  to  the  por- 
tions  obstructed  and  non-obstructed  by  the  docu- 
ment,  respectively  (see  JP  —  A  —  56  —  22424);  and 

(3)  A  device  including  a  pair  of  optical  sensors  45 
attached  to  a  movable  frame  at  predetermined 
positions  thereon  which  supports  the  optical  sec- 
tion,  wherein  one  of  said  optical  sensors  detects 
the  end  of  a  document  while  the  other  optical 
sensor  reads  a  mark  on  an  indicator  plate,  so 
whereby  the  size  of  the  document  is  automatically 
detected  (see  JP—  A—  57-48759). 

However,  the  document  size  detecting  device 
(1  )  poses  a  problem  that  when  the  speed  changes 
at  which  the  document  holder  is  closed,  the  55 
document  detecting  time  changes,  resulting  in 
erroneously  detecting  the  size  of  the  document. 

Further,  the  document  size  detecting  device  (2) 
requires  a  special  driving  mechanism  for  retract- 
ing  the  light  receiver,  thus  complicating  the  60 
arrangement  of  the  device.  Furthermore,  a  period 
of  time  for  retracting  the  light  receiver  is  needed 
from  completing  the  detection  of  the  document 
size  till  starting  the  exposure  of  the  document,  so 
that  there  is  a  problem  that  the  time  is  prolonged  65 
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the  arm  3  is  foldable  at  its  middle.  One  rod  31  is 
connected  to  turn  at  its  front  end  to  the  body  of 
the  device  at  a  predetermined  position  thereon, 
e.g.,  adjacent  the  end  of  the  guide  shaft  13  by  a 

s  shaft  34.  The  other  end  of  the  rod  31  is  connected 
to  turn  to  the  first  movable  frame  1  at  a  predeter- 
mined  position  thereon  by  a  shaft  35  (see  Fig.  3). 
Attached  to  the  rods  31  and  32  at  predetermined 
positions  thereon  are  a  plurality  of  optical  sensors 

10  37  each  of  which  comprises  a  light  emitter  38  and 
a  light  receiver  39.  The  optical  sensors  37  are 
installed  by  means  of  attaching  members  36  so 
that  they  are  directed  obliquely  upward.  In  addi- 
tion,  the  rods  31  and  32  are  formed  with  cavities 

15  31a  and  32a,  through  which  lead  wires  37a  are 
passed  to  be  connected  to  the  optical  sensors  37 
for  electrical  wiring.  Further,  the  cavities  31a  and 
32a  also  contribute  to  reducing  the  weight  of  the 
arm  3. 

20  Each  optical  sensor  37  is,  as  shown  in  Fig.  2, 
positioned  to  correspond  to  the  set  position  of  a 
document  having  a  particular  format  size  (such  as 
A3,  Folio,  B4,  A4  or  B5  adopted  in  Japan  and 
Europe).  More  particularly,  the  sensor  37  for 

25  detecting  a  document  of  the  minimum  size  is 
positioned  in  a  range  where  the  document  of  the 
minimum  size  can  be  irradiated  with  light,  while 
each  of  the  other  sensors  37  is  positioned  for 
irradiation  with  light  in  a  region  which  is  within  a 

30  range  for  a  document  of  the  corresponding  for- 
mat  size  and  which  extends  beyond  a  one  size 
smaller  document.  Further,  the  optical  sensors  37 
are  positioned  close  to  a  lower  surface  of  a 
contact  glass  10  which  serves  to  set  a  document 

35  in  position.  Thus,  since  this  arrangement  does  not 
require  a  high  degree  of  directivity  of  the  light 
emitter  38,  there  is  an  advantage  that  cost  of  the 
optical  sensors  37  can  be  reduced. 

In  the  arrangement  thus  made,  wherein  the  first 
40  movable  frame  1  is  positioned  in  the  home 

position  as  shown  in  Fig.  1,  with  the  document 
holder  (not  illustrated)  closed,  the  document  size 
can  be  detected  by  allowing  the  optical  sensors  37 
to  be  operative  and  deciding  which  optical  sensor 

45  37  is  that  whose  light  receiver  39  has  received  a 
reflected  light  from  the  document. 

Thereafter,  the  two  movable  frames  1  and  2  are 
moved,  whereby  the  document  can  be  exposed. 
In  this  case,  since  the  arm  3  is  folded  around  the 

so  axis  of  the  shaft  33  while  following  the  forward 
movement  of  the  first  movable  frame  1,  there  is 
no  possibility  of  interfering  with  the  forward 
movement  of  the  first  movable  frame  1. 

When  the  movable  frames  1  and  2  are  moved 
55  backward,  the  arm  3  is  contrarily  unfolded,  so  that 

in  this  case  also  there  is  no  danger  of  interfering 
with  the  backward  movement  of  the  first  movable 
frame  1. 

Further,  since  the  optical  sensors  37  are  instal- 
60  led  so  that  they  are  directed  obliquely  upward, 

there  is  no  danger  of  them  being  influenced  by 
the  reflected  light  from  the  contact  glass  10;  thus, 
correct  detection  of  the  size  of  the  document  can 
be  attained. 

65  Fig.  4  is  a  perspective  view  of  an  embodiment 

The  above  and  the  other  objects  will  become 
apparent  from  the  description  hereinafter  with 
reference  to  the  accompanying  drawings. 

Brief  description  of  the  Drawings 
Fig.  1  is  a  perspective  view  of  a  document  size 

detecting  device  according  to  an  embodiment  of 
the  invention; 

Fig.  2  is  a  view  for  explaining  positions  where 
optical  sensors  are  installed; 

Fig.  3  is  perspective  view  showing  a  movable 
frame  after  being  moved; 

Fig.  4  is  a  perspective  view  of  another  embodi- 
ment  of  the  invention; 

Fig.  5  is  a  view  for  explaining  a  case  where 
document  size  detection  is  made  twice; 

Fig.  6  is  a  perspective  view  of  a  further  embodi- 
ment  of  the  invention; 

Fig.  7  is  a  perspective  view  showing  £  movable 
frame  after  being  moved; 

Fig.  8  is  a  view,  partly  in  section,  showing 
engagement  between  an  arm  and  an  arm  support 
member; 

Fig.  9  is  a  view,  partly  in  section,  showing 
another  type  of  engagement  between  the  arm 
and  the  arm  support  member;  and 

Fig.  10  is  a  fragmentary  view  showing  another 
embodiment  of  an  arm. 

Detailed  Description  of  the  preferred 
Embodiments 

Fig.  1  is  a  perspective  view  showing  a  docu- 
ment  size  detecting  device  of  the  present  inven- 
tion  installed  in  a  copying  machine. 

In  Fig.  1,  the  numeral  1  denotes  a  first  movable 
frame  for  a  copying  machine;  2  denotes  a  second 
movable  frame;  and  3  denotes  an  arm. 

The  first  movable  frame  1  serves  to  support  a 
light  source  11  and  a  reflecting  mirror  12.  The 
second  movable  frame  2  serves  to  support  reflect- 
ing  mirrors  21  and  22.  The  movable  frames  1  and 
2  are  slidably  engaged  at  one  of  their  respective 
ends  with  a  guide  shaft  13  through  slide  members 
1a  and  2a.  The  other  ends  of  the  movable  frames 
are  placed  on  a  guide  rail  14  disposed  in  parallel 
relationship  to  the  guide  shaft  13  through  rotat- 
able  rollers  1b  and  2b.  Thus,  the  two  movable 
frames  1  and  2  are  reciprocative  along  the  guide 
shaft  13  and  guide  rail  14. 

The  optical  section  comprising  the  above-men- 
tioned  light  source  11  and  reflecting  mirrors  12, 
21  and  22  is  made  reciprocative  by  winding  a  wire 
15,  fixed  at  its  opposite  ends  15a  and  15b  to  the 
body  of  the  copying  machine,  around  pulleys  16 
and  17,  a  tension  pulley  18  and  a  driving  drum  19, 
and  also  around  a  driven  pulley  23  attached  to  the 
second  movable  frame  2  at  a  predetermined 
position  thereof,  and  fixing  the  wire  15  to  a 
projecting  strip  1c  extending  from  the  slide 
member  1a.  Thus,  when  the  two  movable  frames 
1  and  2  are  moved,  the  moving  speed  of  the  first 
movable  frame  1  is  twice  that  of  the  second 
movable  frame  2. 

The  arm  3  comprises  a  pair  of  rods  31  and  32 
connected  to  turn  together  by  a  shaft  33  so  that 
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of  the  invention  wherein  the  arm  3  is  removably 
connected  to  the  first  movable  frame  1.  In  this 
embodiment,  the  front  end  of  the  rod  32  is 
connected  to  turn  to  a  movable  member  1d  which 
is  movable  along  the  guide  shaft  13.  An  engaging  s 
pin  41  is  attached  to  the  movable  member  1d  at  a 
predetermined  position  thereon.  Further,  an 
engaging  hook  43  engageable  with  the  engaging 
pin  41  is  attached  to  a  slide  member  1  a  of  the  first 
movable  frame  1.  The  engaging  hook  43  is  10 
engaged  with  the  engaging  pin  41  by  being  driven 
for  turning  movement  in  one  direction  by  a 
solenoid  42  attached  to  the  slide  member  1a.  This 
engagement  maintains  the  first  movable  frame  1 
and  the  arm  3  in  their  interconnected  state.  The  15 
engaging  hook  43  is  disengaged  from  the  engag- 
ing  pin  41  by  being  driven  for  turning  movement 
in  the  other  direction  by  the  solenoid  42.  This 
disengagement  results  in  cancelling  the  inter- 
connection  between  the  first  movable  frame  1  20 
and  the  arm  3.  The  rest  of  the  arrangement  of  this 
embodiment  is  the  same  as  in  the  preceding 
embodiment. 

Therefore,  in  this  embodiment  also,  as  in  the 
one  shown  in  Fig.  1,  detection  of  the  size  of  25 
documents  can  be  made.  When  the  first  movable 
frame  1  is  once  moved  forward,  the  solenoid  42  is 
actuated  to  cancel  the  engagement  between  the 
engaging  hook  43  and  the  engaging  pin  41, 
whereby  the  arm  3  can  be  held  folded  in  readi-  30 
ness  for  operation.  Further,  after  the  first  movable 
frame  1  has  been  moved  forward  a  predeter- 
mined  number  of  times,  the  arm  3  can  be 
unfolded  again  while  following  the  movement  of 
the  first  movable  frame  1  by  establishing  the  35 
engagement  between  the  engaging  hook  43  and 
the  engaging  pin  41.  That  is,  the  arm  3  can  be 
folded  only  when  it  is  necessary  to  detect  the  size 
of  a  document.  Thus,  in  the  case  where  a  single 
document  or  documents  of  the  same  size  are  to  40 
be  continuously  copied,  the  load  required  for 
moving  the  optical  section  can  be  reduced.  More- 
over,  the  load-variation  at  the  optical  unit  can  be 
prevented  so  that  a  blurring  is  positively  avoided. 
Another  advantage  ia  that  the  lead  wires  37a  for  45 
the  optical  sensors  37  can  be  prevented  from 
being  loaded. 

In  each  of  the  embodiments  described  above, 
for  a  document  of  each  size,  there  is  only  one 
point  for  document  size  detection  by  the  optical  50 
sensor  37.  As  a  result,  in  the  case  where  there  is  a 
bold-faced  character  portion  in  a  document  at 
such  a  point,  the  light  receiver  39  of  the  corre- 
sponding  optical  sensor  37  cannot  receive  the 
reflected  light  from  the  document.  That  is,  if  the  55 
document  size  detecting  device  of  the  aforesaid 
arrangement  is  used,  there  will  be  a  case  where  it 
is  decided  that  no  document  has  been  set,  even  if 
a  document  has  been  actually  set.  Such  an 
erroneous  decision  can  be  avoided  by  moving  the  so 
movable  frames  1  and  2  a  predetermined  distance 
to  fold  the  arm  3  after  a  document  size  detection 
by  the  optical  sensors  37  has  been  made,  and 
making  a  document  size  detection  again  with  the 
optical  sensors  37  in  its  moved  state.  65 

In  this  connection,  a  further  description  will  be 
given  with  reference  to  Fig.  5  hereinafter.  First, 
with  the  first  movable  frame  1  positioned  in  the 
home  position  as  shown  in  solid  lines  in  Fig.  5,  the 
optical  sensors  37  are  moved  when  the  document 
holder  (not  illustrated)  is  being  closed,  and  the 
first  detection  of  the  size  of  a  document  is  made 
by  deciding,  which  optical  sensor  37  is  that  whose 
light  receiver  39  has  received  the  refected  light 
from  the  document.  Upon  completion  of  the  first 
detection  of  the  document  size,  the  movable 
frames  1  and  2  are  moved  a  predetermined 
distance  to  move  the  optical  sensors  37  a  pre- 
determined  distance  as  shown  in  two-dot  chain 
line  in  Fig.  5,  and  the  second  detection  of  the 
document  size  is  made  in  the  same  manner  as 
above. 

In  addition,  the  aforesaid  first  and  second 
detections  of  the  document  size  are  made  during 
the  closing  operation  of  the  document  holder  (not 
illustrated);  thus,  there  is  no  need  to  perform  the 
closing  and  opening  of  the  document  holder 
twice. 

By  making  two  detections  of  the  document  size 
in  such  a  manner,  the  presence  of  a  document  can 
be  reliably  ascertained  even  if  there  is  a  bold- 
faced  character  portion  in  the  document  at  the 
point  for  document  size  detection  by  the  optical 
sensor;  thus,  on  the  basis  of  this  ascertainment, 
the  document  size  can  be  correctly  detected. 

For  deciding  which  of  the  results  of  the 
aforesaid  two  detections  should  be  employed, 
there  can  be  contemplated  a  method  which  com- 
prises,  subsequently  to  the  first  detection  of  the 
document  size,  deciding  whether  or  not  the  level 
of  detection  by  the  optical  sensors  37  has  been 
changed,  and,  if  it  is  not  changed,  holding  the 
detection  level,  and  if  it  is  changed,  deciding 
which  of  the  first  and  the  second  detection  levels 
is  higher  to  hold  the  higher  detection  level, 
whereby  detecting  the  document  size  on  the  basis 
of  these  held  data.  As  another  method  of 
decision,  there  can  be  contemplated  a  method 
wherein  the  document  size  is  detected  solely  on 
the  basis  of  detection  levels  higher  than  a  pre- 
determined  reference  level. 

To  make  twice  the  detections  of  the  document 
size,  as  described  above,  it  is  necessary  to  inch 
the  movable  frames  1  and  2.  However,  this  does 
not  particularly  complicate  the  control  of  the 
copying  machine.  The  reason  is  that  in  copying 
machines,  in  order  to  ascertain  that  the  optical 
section  is  in  the  home  position  when  the  power  is 
turned  on,  it  is  necessary  to  move  the  movable 
frames  1  and  2  back  and  forth;  thus,  this  moving 
mechanism  can  be  used  to  move  the  optical 
sensors  37. 

If  the  distance  to  be  traveled  by  the  optical 
sensors  37  is  in  a  range  of  difference  between  two 
closest  dimensions  of  documents  among  a  plu- 
rality  of  documents  of  different  format  sizes  (the 
range  indicated  by  the  reference  character  D  in 
Fig.  5,  which  is,  for  example,  about  5  mm),  ordi- 
nary  document  size  detection  can  be  accurately 
made.  The  distance  to  be  traveled  by  the  movable 
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the  shaft  33  is  provided  with  a  ball  63  rotatably 
held  by  a  bail  support  62.  The  elongated  groove 
61  of  the  support  member  60  has  a  depth  such 
that  the  ball  63  can  freely  roll  therein  but  does  not 

5  roll  out  of  the  groove.  With  the  arrangement  thus 
made,  when  the  arm  3  is  folded  following  the 
movement  of  the  first  movable  frame  1,  the  ball 
63  in  the  lower  portion  33b  of  the  shaft  33  rolls 
along  the  elongated  groove  61,  so  that  the  shaft 

10  33  can  be  smoothly  moved  along  the  support 
member  60. 

Other  various  means  for  supporting  the  arm  3 
can  be  mentioned  than  the  one  described  above. 
For  example,  the  shafts  34  and  35  may  be  pro- 

15  vided  with  plate  springs  for  elastically  urging  the 
arm  3  upward.  In  the  case  of  a  copying  machine 
having  a  partition  plate  for  separating  the  optical 
section  from  the  lower  portion  of  the  device,  the 
partition  plate  can  take  the  place  of  the  support 

20  means  of  the  constuction  shown  in  Fig.  9,  i.e.  the 
lower  portion  33b  of  the  shaft  33  may  be  extended 
to  the  partition  plate  to  allow  the  ball  63  to  roll  on 
the  partition  plate. 

Fig.  10  is  a  principal  perspective  view  showing 
25  another  embodiment  of  the  arm  3.  This  embodi- 

ment  differs  from  the  above  embodiments  in  that 
one  rod  32  is  bifurcated  at  its  end  and  the  other 
rod  31  is  held  in  the  bifurcation  and  connected 
thereto.  In  the  case  of  this  embodiment,  the  upper 

30  surface  of  the  rod  31  can  be  positioned  on  a  level 
with  the  upper  surface  of  the  rod  32.  Thereby,  the 
levels  at  which  the  optical  sensors  37  are  attached 
to  the  arm  3  can  be  made  the  same  all  together. 
Therefore,  the  attaching  members  36  used  for  the 

35  optical  sensors  37  can  be  of  the  same  shape, 
whereby  the  attachment  and  adjustment  of  the 
optical  sensors  37  can  be  simplified. 

Embodiments  of  the  document  size  detecting 
device  of  the  present  invention  have  so  far  been 

40  described  in  detail,  but  the  invention  is  not  limited 
thereto.  For  example,  it  is  not  absolutely 
necessary  to  set  the  foldable  portion  of  the  arm  3 
at  the  middle  of  the  arm  3;  the  setting  position  of 
the  foldable  portion  depends  on  whether  the  end 

45  of  the  arm  3  is  attached  to  the  optical  section  or  to 
the  copying  machine  body.  The  device  of  the 
invention  can,  of  course,  be  mounted  on  other 
image  processing  devices  than  copying 
machines. 

so  According  to  the  invention  in  the  foregoing,  the 
document  size  detecting  device  can  be  easily 
mounted  on  the  image  forming  device  of  the 
optical  section  moving  type,  without  having  to 
attach  a  special  driving  mechanism  for  detecting 

55  the  document  size.  Further,  the  invention  is  not 
influenced  by  the  speed  at  which  the  document 
holder  is  closed.  Further,  the  invention  is  capable 
of  reducing  the  time  required  from  the  time  of 
keying  for  starting  exposure  of  a  document  till 

60  completion  of  exposure  of  the  document. 

Claims 

frame  1  is  therefore  instituted  to  be  in  the  range, 
for  example,  of  about  10  mm  to  50  mm.  However, 
if  the  number  of  sizes  of  documents  to  be  iden- 
tified  is  small  and  if  the  difference  between  the 
sizes  of  documents  is  great,  the  distance  of  travel 
may  be  set  at  a  greater  value.  It  is,  of  course,  also 
possible  to  provide  three  or  more  locations  for 
document  size  detection. 

Fig.  6  is  a  perspective  view  of  a  further  embodi- 
ment  of  the  invention.  The  arm  3  is  suported  at  its 
middle  foldable  portion  by  a  support  member  50. 
The  support  member  50  is  disposed  parallel  to  the 
movable  frames  1  and  2.  One  end  52  of  the 
support  member  50  is  engaged  to  slide  with  the 
guide  shaft  13.  The  other  end  53  of  the  support 
member  50  is  supported  to  slide  by  a  guide  rail 
14.  The  shaft  33  for  interconnecting  the  rods  31 
and  32  extends  downward  beyond  the  rod  32  (see 
Fig.  8).  The  lower  portion  33a  of  the  shaft  33  is 
engaged  in  an  elongated  groove  51  formed  in  the 
support  member  50.  The  rest  of  the  arrangement 
of  the  embodiment  is  the  same  as  in  the  embodi- 
ment  shown  in  Fig.  1. 

Thus,  with  the  first  movable  frame  1  positioned 
in  the  home  position,  as  shown  in  Fig.  6,  the 
optical  sensors  37  are  actuated  when  the  docu- 
ment  holder  (not  illustrated)  is  being  closed,  and 
it  is  decided  which  optical  sensor  37  is  that  whose 
light  receiver  39  has  received  the  reflected  light 
from  the  document,  whereby  the  document  size 
can  be  detected. 

Thereafter,  the  document  can  be  exposed  by 
moving  the  movable  frames  1  and  2  foreward.  In 
this  case,  the  arm  3  is  moved  together  with  the 
first  movable  frame  1  away  from  the  path  of  light 
for  the  optical  section.  With  this  movement  of  the 
arm  3,  the  support  member  50  also  is  moved 
parallel  to  the  optical  section.  After  the  movable 
frames  1  and  2  have  been  moved  forward  to  the 
turning  point  (see  Fig.  7),  they  are  moved  back- 
ward  to  the  home  position,  as  shown  in  Fig.  6. 

In  this  embodiment,  since  the  foldable  portion 
of  the  arm  3  is  supported  by  the  support  member 
50,  sag  of  the  foldable  portion  can  be  prevented. 
As  a  result,  the  positioning  level  of  the  optical 
sensors  37  can  be  maintained  constant  all  the 
time.  Therefore,  document  size  detection  can  be 
made  always  in  a  stabilized  manner.  Further, 
since  vertical  vibration  of  the  arm  3  can  be 
prevented  by  the  support  member  50,  exposure 
by  the  optical  section  can  be  effected  in  a 
stabilized  manner.  As  a  result,  the  image  can  be 
prevented  from  being  blurred.  Furthermore,  since 
the  support  member  50  is  moved  following  the 
movement  of  the  arm  3,  it  never  interferes  with 
the  movement  of  the  optical  section. 

Fig.  9  shows  another  embodiment  of  the  inven- 
tion,  which  differs  from  the  embodiment  shown 
in  Fig.  6  in  the  shape  of  the  lower  portion  33b  of 
the  shaft  33  and  the  shape  of  the  elongated 
groove  61  in  the  support  member  60;.  The  rest  of 
the  arrangement  is  the  same  as  in  Fig.  6  and  the 
corresponding  parts  are  indicated  by  the  same 
reference  characters. 

In  this  embodiment,  the  lower  portion  33b  of 
1.  A  document  size  detecting  device  adapted  to 

be  mounted  on  an  image  forming  device  which 65 
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(37)  Reflexionssensoren  und  an  dem  Arm  so 
befestigt  sind,  dafJ  sie  nach  schrag  oben  gerichtet 
sind. 

4.  DokumentgrolSensensorvorrichtung  nach 
einem  der  Anspruche  1  —  3,  wobei  das  Doku'ment 
auf  ein  Kontaktglas  (10)  gelegt  ist,  die  optischen 
Sensoren  (37)  in  einem  vorbestimmten  Abstand 
unter  dem  Kontaktglas  gehalten  sind  und  eine 
Stutzorgan  (50)  vorgesehen  ist,  das  den  Arm  (3)  in 
einer  vorbestimmten  Lage  abstCitzt. 

5.  DokumentgrofSensensorvorrichtung  nach 
Anspruch  4,  wobei  das  Stutzorgan  (50)  ferner  eine 
langgestreckte  Nut  (51)  aufweist,  der  Arm  ferner 
einen  in  die  langgestreckte  Nut  (51)  eintretenden 
abwarts  gerichteten  Abschnitt  (33)  aufweist  und 
das  Stutzorgan  (50)  parallel  zu  dem 
Optikabschnitt  gleitbewegbar  ist. 

6.  DokumentgrdlSensensorvorrichtung  nach 
Anspruch  5,  wobei  ein  unterster  Teil  des  abwarts 
gerichteten  Abschnitts  (33)  eine  drehbare  Kugel 
(63)  ist. 

Revendications 

1.  Dispositif  de  detection  de  dimension  d'un 
document,  destine  a  etre  monte  sur  un  dispositif 
de  formation  d'image  qui  expose  un  document 
afin  qu'il  en  forme  une  image  par  deplacement 
d'un  systeme  optique  (11,  12,  21,  22),  le  dispositif 
de  detection  de  dimension  de  document  com- 
prenant  un  bras  (3)  qui  peut  etre  plie  dans  un 
partie  predetermined  et  qui  est  raccorde  a  une 
premiere  extremite  a  un  corps  fixe  du  dispositif 
de  formation  d'image  et  a  son  autre  extremite  a 
un  chassis  mobile  (1)  supportant  une  partie  du 
systeme  optique  (11,  12),  si  bien  que  le  bras  (3) 
peut  etre  plie  et  deplie  en  cooperation  avec  le 
deplacement  du  systeme  optique,  et  plusieurs 
capteurs  optiques  (37)  fixes  au  bras  (3),  la  position 
des  capteurs  correspondant  a  divers  formats  de 
documents. 

2.  Dispositif  de  detection  de  dimension  de 
document  selon  la  revendication  1,  dans  lequel  le 
bras  est  fixe  de  facon  amovible  (41  —  43)  au 
chassis  mobile  (1). 

3.  Dispositif  de  detection  de  dimension  de 
document  selon  la  revendication  1  ou  2,  dans 
lequel  les  capteurs  optiques  (37)  son  des  capteurs 
de  type  reflechissant  et  sont  fixes  au  bras  de 
maniere  qu'ils  soient  diriges  obliquement  vers  le 
haut. 

4.  Dispositif  de  detection  de  dimension  de 
document  selon  I'une  quelconque  des  revendica- 
tions  1  a  3,  dans  lequel  le  document  est  place  sur 
un  verre  de  contact  (10),  des  capteurs  optiques 
(37)  sont  maintenus  a  une  distance  predeter- 
minee  au-dessous  du  verre  de  contact,  et  un 
organe  de  support  (50)  est  dispose  afin  qu'il 
supporte  le  bras  (3)  dans  une  position  predeter- 
minee. 

5.  Dispositif  de  detection  de  dimension  de 
document  selon  la  revendication  4,  I'organe  de 
support  (50)  comportant  en  outre  une  gorge 
allongee  (51  )  qui  y  est  formee,  le  bras  comprenant 
en  outre  une  partie  (33)  depassant  vers  le  bas  et 

exposes  a  document  for  forming  an  image 
thereof  by  moving  an  optical  section  (11,  12,  21, 
22)  said  document.size  detecting  device  compris- 
ing  an  arm  (3)  foldable  at  a  predetermined  portion 
thereof,  and  connected  at  its  one  end  to  a  station-  5 
ary  body  of  the  image  forming  device  and  at  its 
other  end  to  a  movable  frame  (1)  supporting  a 
part  of  the  optical  section  (11,  12),  so  that  the  arm 
(3)  can  be  folded  and  unfolded  in  operative 
association  with  the  movement  of  the  optical  10 
section,  and  a  plurality  of  optical  sensors  (37) 
attached  to  said  arm  (3),  the  position  of  said 
sensors  corresponding  to  various  format  sizes  of 
documents. 

2.  A  document  size  detecting  device  according  15 
to  claim  1,  wherein  said  arm  is  removably 
(41  —  43)  attached  to  the  movable  frame  (1). 

3.  A  document  size  detecting  device  according 
to  claim  1  or  2,  wherein  said  optical  sensors  (37) 
are  reflecting  type  sensors  and  attached  to  the  20 
arm  so  that  they  are  directed  obliquely  upward. 

4.  A  document  size  detecting  device  according 
to  any  of  claims  1  to  3,  wherein  said  document  is 
set  on  a  contact  glass  (10),  the  optical  sensors  (37) 
are  held  at  a  predetermined  distance  below  said  25 
contact  glass  and  a  support  member  (50)  is 
provided  supporting  said  arm  (3)  at  a  pre- 
determined  position. 

5.  A  document  size  detecting  device  according 
to  claim  4,  said  support  member  (50)  further  30 
comprising  an  elongated  groove  (51)  therein,  said 
arm  further  comprising  a  downward  projecting 
portion  (33)  engaged  to  said  elongated  groove 
(51),  and  said  support  member  (50)  is  adapted  to 
slide  in  parallel  to  said  optical  section.  35 

6.  A  document  size  detecting  device  according 
to  claim  5,  wherein  a  downmost  portion  of  said 
downward  projecting  portion  (33)  is  a  rotatable 
ball  (63). 

40 
Patentanspruche 

1.  DokumentgroGensensorvorrichtung  zur 
Montage  an  einer  Bilderzeugungseinrichtung,  die 
ein  Dokument  zur  Erzeugung  einer  Abbildung  45 
desselben  unter  Verschieben  eines 
Optikabschnitts  (11,  12,  21,  22)  belichtet,  wobei 
die  DokumentgrolXensensorvorrichtung  umfaftt: 
einen  an  einem  vorbestimmten  Abschnitt  um- 
klappbaren  Arm  (3),  dessen  eines  Ende  mit  einem  50 
ortsfesten  Aufbau  der  Bilderzeugungseinrichtung 
und  dessen  anderes  Ende  mit  einem  beweglichen 
Rahmen  (1),  der  einen  Teil  des  Optikabschnitts 
(11,  12)tragt,  verbunden  ist,  sodafS  der  Arm  (3)  in 
betriebsmaSiger  Zuordnung  zu  der  Bewegung  55 
des  Optikabschnitts  zusammenklappbar  bzw. 
auseinanderziehbar  ist,  und  mehrere  optische 
Sensoren  (37),  die  an  dem  Arm  (3)  befestigt  sind 
und  deren  jeweilige  Lage  den  verschiedenen  For- 
matgroBen  von  Dokumenten  entspricht.  60 

2.  DokumentgrolSensensorvorrichtung  nach 
Anspruch  1,  wobei  der  Arm  an  dem  beweglichen 
Rahmen  (1)  abnehmbar  (41  —  43)  befestigt  ist. 

3.  DokumentgrolSensensorvorrichtung  nach 
Anspruch  1  oder  2,  wobei  die  optischen  Sensoren  65 
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cooperant  avec  la  gorge  allongee  (51),  et  I'organe  document  selon  la  revendication  5,  dans  lequel 
de  support  (50)  est  destine  a  coulisser  parallele-  une  partie  inferieure  de  la  partie  (33)  depassant 
ment  au  systeme  optique.  vers  le  bas  est  une  bille  rotative  (63). 

6.  Dispositif  de  detection  de  dimension  de 
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