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©  For  achieving  a  low  height  and  compact  con- 
struction  of  a  multi-mode  image  forming  apparatus, 
in  particular  a  copying  machine,  an  internal  tray  (23) 
is  provided  serving  for  both,  i.e.  as  an  intermediate 
tray  for  temporarily  stocking  the  paper  midway  be- 
tween  copying  operations  when  the  paper  is  copied 
a  plurality  of  times  and  as  a  paper-discharging  tray 
for  stocking  the  paper  after  a  final  copying  process. 
The  tray  (23)  is  arranged  on  the  upstream  side  of  a 
paper-resupplying  device  (24)  and  is  composed  of  a 
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first  paper-stocking  portion  (44)  and  a  second  paper- 
stocking  portion  (45)  separated  from  each  other.  A 
paper-discharging  device  (17)  is  provided  with  a 
branching  guide  (38)  arranged  on  the  upstream  side 
of  a  paper-discharging  portion  (42)  for  branching  off 
a  paper  (Pi)  of  maximum  size  on  which  an  image 
has  been  formed  toward  the  tray  and  for  positioning 
said  paper  such  that  the  front  end  thereof  housed  on 
the  tray  does  not  reach  to  paper-resupplying  roller 
(25)  in  the  paper-resupplying  device  (24). 

F i g . 4  

;  '42  1*0  27  32  34  30  28  33  30 

V38  V41  ^ H * L 5 3 5   V31  36 

22  48  52  50 

V31  r  

Rank  Xerox  (UK)  Business  Services 



1 EP  0  486  972  A2 2 

The  present  invention  relates  to  an  image-for- 
ming  apparatus  for  achieving  complex  image  struc- 
tures  such  as  an  overlapped  formation  of  manu- 
script  images  on  one  side  of  a  paper  and  a  forma- 
tion  of  an  image  on  both  sides  of  said  paper. 

A  conventional  example  of  the  above-described 
image-forming  apparatus  is  disclosed  in  for  exam- 
ple  Japanese  Patent  Application  Laid-Open  No.  Hei 
1-236  155.  This  image-forming  apparatus  com- 
prises  an  image-forming  apparatus  body  provided 
with  an  intermediate  tray,  a  paper-discharging  de- 
vice  provided  with  a  plurality  of  paper-discharging 
portions  and  paper-discharging  guides  that  can  be 
switched  over  to  a  posture  allowing  the  paper  to  go 
toward  the  downstream  side  in  the  respective 
paper-discharging  portions  other  than  a  paper-dis- 
charging  portion  on  the  final  end  of  a  paper-dis- 
charging  course.  This  known  apparatus  is  further 
equipped  with  a  paper-resupplying  device  arranged 
on  the  downstream  side  of  said  paper-supplying 
cassette,  which  is  inserted  and  can  be  extracted 
from  the  front  side  of  said  body,  and  a  paper- 
discharging  tray  for  discharging  the  paper,  on 
which  an  image  has  been  formed,  housed  in  the 
image-forming  apparatus  body. 

With  this  known  image-forming  apparatus  the 
said  overlapped  formation  of  manuscript  images  on 
one  side  of  the  paper  and  of  an  image  on  both 
sides  of  the  paper  can  be  achieved.  The  paper- 
supplying  cassette  for  supplying  the  paper,  on 
which  an  image  is  to  be  formed,  and  said  paper- 
discharging  tray  for  discharging  the  paper,  on 
which  said  image  has  been  formed,  are  arranged 
within  said  apparatus  with  the  advantage  that  the 
body  has  no  projection  and  thus  smaller  overall 
circumference  dimensions,  with  the  result  that  a 
reduced  space  is  required  for  installing. 

However,  in  the  above-described  conventional 
image-forming  apparatus,  said  intermediate  tray 
and  the  paper-discharging  tray  are  separately  ar- 
ranged  one  above  the  other  and  the  installing  con- 
struction  becomes  complicated  and  the  required 
vertical  space  within  the  image-forming  apparatus 
body  increases  its  height. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  an  image-forming  section  with  a  simplified 
construction  within  the  body  of  an  image-forming 
apparatus,  with  a  reduced  height  and  a  compact 
overall  size. 

In  order  to  achieve  the  above-described  object, 
according  to  the  present  invention,  in  an  image- 
forming  apparatus  comprising  an  image-forming 
apparatus  body  and  a  paper-housing  device,  which 
can  be  inserted  into  and  extracted  from  said 
image-forming  apparatus  body,  a  tray  for  stocking 
paper  on  which  an  image  has  been  formed,  a 
paper-discharging  device  provided  with  a  plurality 
of  paper-discharging  portions  for  discharging  said 

paper  to  said  tray  and  a  paper-resupplying  device 
arranged  on  the  downstream  side  of  said  paper- 
discharging  device  for  resupplying  the  paper 
stocked  in  the  tray  housed  in  said  image-forming 

5  apparatus  body  is  characterized  in  that  the  tray 
serving  for  both,  i.e.  as  an  intermediate  tray  for 
temporarily  stocking  the  paper  midway  between 
copying  operations  when  the  paper  is  copied  a 
plurality  of  times  and  as  a  paper-discharging  tray 

io  for  stocking  the  paper  subject  to  a  final  copying 
process  is  arranged  on  the  upstream  side  of  said 
paper-resupplying  device,  said  tray  being  com- 
posed  of  a  first  paper-stocking  portion  and  a  sec- 
ond  paper-stocking  portion  separated  from  each 

75  other,  such  that  at  least  a  trailing  end  portion  of  the 
paper,  which  has  been  subjected  to  a  final  copying 
process  is  housed  on  said  first  paper-stocking  por- 
tion,  whereas  a  front  end  side  portion  of  the  paper 
to  be  resupplied  being  deposited  on  said  second 

20  paper-stocking  portion. 
According  to  the  above-described  construction, 

in  the  case  where  a  complex  image  is  to  be 
formed,  that  is  when  the  manuscript  images  should 
be  overlappedly  formed  on  one  side  of  the  paper 

25  or  the  image  should  be  formed  on  both  sides  of  the 
paper,  the  paper  to  be  resupplied  is  housed  in  the 
tray  under  the  condition  that  it  arrives  at  the  paper- 
resupplying  means  in  the  paper-resupplying  device 
in  the  same  manner  as  in  a  conventional  image- 

30  forming  apparatus  of  this  kind.  In  this  case,  the  tray 
serves  at  the  intermediate  tray  according  to  the 
prior  art. 

The  paper  on  which  the  complex  image  has 
been  formed,  and  the  paper  for  use  in  the  usual 

35  image  formation  are  discharged  on  the  tray  through 
said  branching  guide  but  the  paper,  on  which  a 
specific  image  has  been  formed,  is  positioned  with- 
in  the  tray  under  the  condition  that  it  does  not 
arrive  at  the  paper-resupplying  means  even  though 

40  the  paper,  on  which  an  image  is  to  be  formed,  has 
a  maximum  size.  In  this  case,  the  tray  serves  as 
the  paper-discharging  tray  according  to  the  prior 
art. 

The  invention  and  advantageous  details  thereof 
45  will  be  further  explained  with  reference  to  the  ac- 

companying  drawings,  in  which 
Fig.  1  is  a  side  view  showing  a  con- 

struction  of  principle  parts  of  an 
image-forming  apparatus  accord- 

50  ing  to  the  present  invention; 
Fig.  2  is  a  rough  longitudinally  sec- 

tioned  side  view  showing  an 
electrostatic  photographic  copy- 
ing  machine  as  one  example  of 

55  said  image-forming  apparatus; 
Fig.  3  is  a  perspective  view  showing 

said  electrostatic  photographic 
copying  machine; 
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Figs.  4  to  6  are  side  views  corresponding  to 
Fig.  1  depicting  different  oper- 
ational  states  of  the  apparatus 
housing  during  paper  transporta- 
tion  and  paper  supply; 

Figs.  7  to  9  are  again  side  views  correspond- 
ing  to  Fig.  1  for  showing  dif- 
ferent  operational  states  of  a  pa- 
per  subjected  to  the  final  copy- 
ing;  and 

Fig.  10  is  a  further  side  view  corre- 
sponding  to  Fig.  1  for  showing 
an  operation  state  of  said  paper 
to  be  resupplied  and  subjected 
to  a  final  copying  process. 

Figs.  2,  3  show  an  electrostatic  photographic 
copying  machine  as  one  example  of  an  image- 
forming  apparatus  according  to  the  present  inven- 
tion.  Referring  to  Figs.  2,  3,  reference  numeral  1 
designates  a  copying  machine  body  provided  with 
a  manuscript-carrying  table  2  and  a  manuscript- 
weight  3  on  an  upper  surface  portion  thereof.  Said 
copying  machine  body  1  contains  a  drum 
photoreceptor  4  rotating  in  the  direction  of  an  arrow 
R  (in  Fig.  2  laid  crossways),  a  charging  device  5, 
developing  devices  6,  7,  a  transfer  device  8,  a 
paper-separating  device  9,  a  cleaning  device  10 
and  the  like  arranged  at  appointed  positions  around 
said  photoreceptor  4  in  the  order  described  along 
said  rotation  direction  R  and  an  optical  system 
movement-type  exposing  device  11  arranged  in  a 
space  there-above.  In  addition,  reference  numeral 
12  designates  a  deelectrifying  device. 

In  addition,  the  copying  machine  body  1  is 
provided  with  a  supplied  paper  conveying  device 
14  for  conveying  a  paper  P  housed  in  a  cassette 
13  adapted  to  be  inserted  and  extracted  from  a 
front  side  toward  said  transfer  device  8  and  a 
discharge  paper-conveying  device  16  for  convey- 
ing  said  paper  P,  which  has  been  transferred  and 
separated,  toward  a  fixing  device  15. 

A  stocking  course  18  for  guiding  the  paper  P, 
which  has  been  fixed,  toward  a  paper-discharging 
device  17  (its  construction  will  be  mentioned  later) 
and  a  switch-back  course  19  for  switching  back 
and  guiding  the  paper  P  toward  said  paper-dis- 
charging  device  17  are  arranged  on  the  down- 
stream  side  of  said  fixing  device  15.  Reference 
numeral  20  designates  a  first  course-switching  over 
member  provided  in  a  branching  portion  of  said 
both  courses  18,  19.  Reference  numerals  21,  22 
designate  a  second  course-switching  over  member 
and  a  pair  of  conveying  rollers  provided  in  said 
switch-back  course  19,  respectively. 

In  addition,  reference  numeral  23  designates  a 
tray  (its  construction  will  be  mentioned  later)  pro- 
vided  below  said  paper-discharging  device  17  for 
receiving  the  paper  P  discharged  from  the  paper- 

discharging  device  17  to  house  it  in  a  certain  state. 
Reference  numeral  24  designates  a  paper-resup- 
plying  device  provided  on  the  downstream  side  of 
said  tray  for  jointly  supplying  the  paper  P  to  said 

5  supplied  paper-conveying  device  14  in  an  appoint- 
ed  timing  and  reference  numeral  25  designates 
paper-resupplying  rollers  as  paper-resupplying 
means.  A  complex  image  is  to  be  formed  on  said 
paper  P,  that  is  on  the  one  hand  manuscript  im- 

io  ages  are  to  be  formed  overlappedly  on  one  side  or 
an  image  is  to  be  formed  on  both  sides  on  the 
other  hand.  Reference  numeral  26  designates  a 
width-keeping  mechanism  for  keeping  the  papers  P 
stocked  on  the  tray  23  in  uniform  width.  PS  des- 

15  ignates  a  paper-stopper. 
Said  constructions  of  the  paper-discharging  de- 

vice  17  and  the  tray  23  will  be  described  below 
with  reference  to  Fig.  1  and  Figs.  4  to  9.  At  first, 
the  paper-discharging  device  17  is  provided  with 

20  three  pairs  of  paper-discharging  rollers  27,  28,  29, 
each  comprising  an  upper  roller  and  a  lower  roller 
mounted  on  a  pair  of  frames  (an  upper  frame  and  a 
lower  frame)  (not  shown)  at  a  suitable  interval, 
paper-guiding  members  30,  31  arranged  between 

25  the  respective  paper-discharging  rollers  27,  28,  29, 
paper-discharging  portions  32,  33  arranged  imme- 
diately  downstream  of  the  pair  of  paper-discharging 
rollers  27  and  the  pair  of  paper-discharging  rollers 
28,  respectively.  Paper-discharging  guides  34,  35 

30  are  pivotably  mounted  immediately  downstream  of 
said  paper-discharging  portions  32,  33,  respective- 
ly,  and  a  guide  member  37  is  arranged  in  a  paper- 
discharging  portion  36  composed  of  the  pair  of 
paper-discharging  rollers  29  on  the  downstream 

35  side  for  guiding  the  paper  P  downward. 
Said  paper-discharging  guides  34,  35  can  be 

changed  over  to  a  paper-discharging  posture  for 
discharging  the  paper  P  into  the  tray  23  crossing  a 
paper-discharging  course  and  a  posture  for  retreat- 

40  ing  from  said  paper-discharging  course  to  let  the 
paper  P  go  toward  the  downstream  side.  For  exam- 
ple,  a  paper  Pi  of  large  size  having  a  relatively 
large  length  in  the  conveying  direction  is  guided 
toward  the  tray  23  by  giving  said  paper-discharging 

45  posture  to  the  paper-discharging  guide  34  on  the 
downstream  side  of  the  pair  of  rollers  27,  as  shown 
in  Fig.  4,  while  a  paper  P2  of  middle  size  is  guided 
toward  the  tray  23  by  giving  the  paper-discharging 
posture  merely  to  the  paper-discharging  guide  35 

50  on  the  downstream  side  of  the  pair  of  paper-dis- 
charging  rollers  28  positioned  midway,  as  shown  in 
Fig.  5.  In  addition,  a  paper  P3  of  small  size  is 
guided  toward  the  tray  23  from  said  paper-dis- 
charging  portion  31  composed  of  said  pair  of 

55  paper-discharging  rollers  29  on  the  downstream 
side  by  changing-over  the  two  paper-discharging 
guides  34,  35  to  said  posture  for  letting  the  paper 
go  toward  the  downstream  side,  as  shown  in  Fig.  6. 
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The  papers  Pi  ,  P2,  P3  guided  onto  the  tray  23 
through  the  paper-discharging  portions  32,  33,  36, 
respectively,  are  uniformly  kept  in  width  by  means 
of  said  width-keeping  mechanism  26  regardless  of 
the  widths  thereof  and  housed  such  that  the  front 
ends  thereof  abut  against  said  paper-stopper  PS. 

A  branching  guide  38  is  provided  on  the  up- 
stream  side  of  the  paper-discharging  portion  32  for 
branching  the  paper  Pi  of  large  size  in  the  direc- 
tion  toward  the  tray  23.  Said  branching  guide  38, 
as  becomes  obvious  from  the  later  description,  is 
used  for  changing-over  to  a  temporary  stocking  of 
the  paper  P  within  the  tray  23  midway  between  the 
copying  operations  and  a  stocking  of  the  paper  P 
subjected  to  a  final  copying  step  when  the  paper  is 
copied  a  plurality  of  times.  A  pair  of  paper-dis- 
charging  rollers  39  composed  of  an  upper  paper- 
discharging  roller  and  a  lower  paper-discharging 
roller  are  mounted  on  said  pair  of  frames  (said 
upper  frame  and  said  lower  frame)  in  the  vicinity  of 
a  confluence  of  the  stocking  course  18  and  the 
switch-back  course  19  on  the  downstream  side  of 
said  confluence.  Paper-guiding  members  40,  41 
are  arranged  between  said  pair  of  paper-discharg- 
ing  rollers  39  and  the  pair  of  paper-discharging 
rollers  27.  A  paper-discharging  portion  42  is  pro- 
vided  at  the  immediate  downstream  side  of  said 
pair  of  paper-discharging  rollers  39,  and  the 
branching  guide  38  is  arranged  at  the  downstream 
portion  of  said  paper-discharging  portion  42.  The 
position  of  the  branching  guide  38  is  set  so  that  a 
front  end  of  the  paper  Pi  does  not  arrive  at  the 
paper-resupplying  roller  25,  preferably  said  front 
end  of  the  paper  Pi  should  not  reach  to  the  end 
portion  on  the  downstream  side  of  a  paper-keeping 
side  plate  43  of  the  width-keeping  mechanism  26, 
when  the  paper  of  maximum  size  (for  example  the 
paper  Pi),  on  which  an  image  is  to  be  formed  by 
the  electrostatic  photographic  copying  machine,  is 
guided  toward  the  tray  23  and  deposited  there,  as 
shown  in  Fig.  7.  In  addition,  the  papers  P2,  P3 
shorter  than  the  paper  Pi  are  guided  to  the  branch- 
ing  guide  38  and  then  housed  on  the  tray  23,  as 
shown  in  Fig.  8  and  Fig.  9,  respectively. 

The  tray  23  is  divided  into  a  first  paper-stock- 
ing  portion  44  for  housing  all  of  the  papers  P 
subjected  to  the  final  copying  step  or  a  major  part 
thereof  including  their  rear  end,  and  a  second 
paper-stocking  portion  45  for  housing  a  front  end 
part  of  the  paper  P  to  be  resupplied.  Said  first 
paper-stocking  portion  44  comprises  a  first  inclined 
tray  portion  46  inclined  so  as  to  be  slightly  lower 
than  the  upstream  side  (the  left  side  in  Fig.  1),  and 
having  a  longer  extensional  area  and  a  second 
inclined  tray  portion  47  inclined  so  as  to  be  lower 
than  on  the  downstream  side,  being  shorter  and 
having  a  smaller  area  connected  with  said  first 
inclined  tray  portion  46.  Said  paper-stocking  por- 

tion  45  is  separated  from  said  second  inclined  tray 
portion  47  on  the  downstream  side  of  the  second 
inclined  tray  portion  47  and  is  positioned  below  the 
paper-keeping  side  plate  43  of  the  width-keeping 

5  mechanism  26. 
Tray  guide  members  48,  49  are  arranged  cros- 

sways  in  the  direction  vertical  to  the  paper  surface 
within  the  image-forming  apparatus  body  1  while 
the  members  52,  53  to  be  guided  and  engaged 

10  with  said  tray  guide  members  48,  49  are  provided 
on  the  outer  side  of  a  side  plate  50  on  the  up- 
stream  side  of  the  first  inclined  tray  portion  46  of 
the  first  paper-stocking  portion  44  and  on  the  back 
side  of  a  downwardly  bent  portion  51  of  the  second 

15  inclined  tray  portion  47,  respectively,  so  that  the 
first  paper-stocking  portion  44  can  be  separately 
moved  from  the  second  paper-stocking  portion  45 
and  can  be  inserted  and  extracted  from  the  front 
side  of  the  image-forming  apparatus  body  1  (see 

20  Fig.  3). 
The  paper  P  to  be  resupplied  or  the  paper  P 

subjected  to  the  final  copying  step  is  housed  on 
the  tray  23  having  the  above-described  construc- 
tion  in  the  following  manner.  At  first,  the  paper  P  to 

25  be  resupplied  is  housed  so  as  to  extend  over  the 
first  paper-stocking  portion  44  and  the  second 
paper-stocking  portion  45  except  for  paper  of  re- 
markably  small  size.  That  is  to  say,  the  paper  Pi  of 
large  size  is  housed  on  the  tray  23  so  as  to  be 

30  engaged  by  the  paper-stopper  PS  at  the  front  end 
portion  thereof  and  supported  by  the  second 
paper-stocking  portion  45  at  a  rear  end  portion 
thereof,  as  shown  in  Fig.  4.  Paper  P2  of  middle 
size  and  paper  P3  of  small  size  are  housed  on  the 

35  tray  23  as  shown  in  Fig.  5  and  Fig.  6,  respectively. 
In  addition,  a  paper  P  subjected  to  a  final 

copying  step  is  housed  merely  on  the  first  paper- 
stocking  portion  44  excluding  one  of  relatively  large 
size  (for  example  the  paper  Pi  ).  That  is  to  say,  the 

40  paper  Pi  of  large  size  is  deposited  on  the  tray  23 
so  as  to  be  engaged  by  said  side  plate  50  on  the 
upstream  side  of  the  first  inclined  tray  portion  46  at 
a  rear  end  B  thereof  and  held  by  the  second 
paper-stocking  portion  45  at  said  front  end  portion 

45  thereof.  And,  the  paper  P2  of  middle  size  and  the 
paper  P3  of  small  size  are  housed  on  the  tray  23 
so  as  to  be  held  by  the  first  paper-stocking  portion 
44  as  shown  in  Fig.  8  and  Fig.  9,  respectively. 

The  operation  of  the  image-forming  apparatus 
50  having  the  above-described  construction  will  be 

described  in  the  following. 
Since  a  manuscript  image  is  usually  formed  on 

one  side  of  a  paper  P  merely  one  time  in  most 
cases,  the  branching  guide  38  is  held  under  the 

55  condition  shown  by  full  line  in  Fig.  1.  Further,  it  is 
assumed  that  the  first  course-changing  over  mem- 
ber  20  and  the  branching  guide  38  are  changed- 
over  to  positions  shown  by  full  lines  in  Fig.  1. 

4 
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At  first,  the  manuscript  is  placed  on  said 
manuscript-carrying  table  2  and  covered  with  said 
manuscript  weight  3  and  then  upon  pushing  down 
a  copy  key  in  an  operation  display  portion  54  (refer 
to  Fig.  3)  provided  on  an  upper  surface  of  the 
image-forming  apparatus  body  1,  said  exposing 
device  11  exposes  and  scans  the  manuscript  and 
at  the  same  time  the  papers  P  are  sent  out  toward 
said  transfer  device  8  from  said  paper  supplying 
cassette  13  in  an  appointed  timing.  An  electrostatic 
latent  image  is  formed  on  the  photoreceptor  4  on 
the  basis  of  said  exposure  scanning  and  the 
formed  electrostatic  latent  image  is  turned  into  a 
toner  image  by  said  developing  device  6.  Said 
toner  image  is  transferred  onto  the  paper  P  in  the 
transfer  device  8.  The  paper  P  then  passes  the 
fixing  device  15  by  action  of  said  discharged 
paper-conveying  device  16  to  achieve  a  fixing  of 
the  toner  image  within  a  predetermined  timing. 

The  paper  P  which  has  been  fixed  is  guided  to 
the  stocking  course  18  by  the  first  course-changing 
over  member  20  to  arrive  at  the  paper-discharging 
device  17,  where  it  is  introduced  into  the  tray  23 
through  the  paper-discharging  portion  42  by  means 
of  the  branching  guide  38.  In  this  case,  the  paper  is 
housed  on  the  main  tray  portion  46  on  the  up- 
stream  side  of  the  main  tray  23  under  the  condition 
that  the  image-forming  surface  is  faced  down.  In 
this  case,  the  branching  guide  38  is  arranged  on 
the  upstream  side  of  the  paper-discharging  portion 
32  for  branching  the  paper  of  maximum  size,  on 
which  an  image  is  to  be  formed,  toward  the  tray  23 
and  positioned  so  that  its  front  end  may  not  arrive 
at  the  paper-resupplying  rollers  25,  so  that  the  front 
end  of  the  paper  P  does  not  arrive  at  the  paper- 
resupplying  rollers  25  even  though  the  paper  P 
arriving  at  the  tray  23  through  the  paper-discharg- 
ing  portion  42  may  not  only  be  small-sized  but  also 
large-sized  (refer  to  Figs.  7  to  9). 

After  a  copying  cycle,  the  paper  P,  which  has 
been  copied  and  fixed,  is  stocked  on  the  tray  23, 
and  a  copy  can  be  taken  out  by  extracting  the 
main  tray  portion  47  of  the  tray  23  to  the  front  side 
of  the  image-forming  apparatus  body  1,  as  shown 
in  Fig.  3. 

On  the  other  hand,  in  the  case  where  the  first 
course-changing  over  member  20  and  the  second 
course-changing  over  member  21  are  switched  to 
the  state  shown  by  an  imaginary  line  in  Fig.  1,  the 
paper  P  which  has  been  fixed,  arrives  at  the  paper- 
discharging  device  17  through  the  switch-back 
course  19  and  is  housed  with  the  image-forming 
surface  facing  up. 

In  addition,  the  taking  out  of  paper  which  has 
been  copied  with  facing  down  or  up  image  may  be 
selected  by  operating  the  selection  key  in  said 
operation  display  portion  54. 

Subsequently,  in  the  case  where  a  manuscript 

image  is  to  be  overlappedly  formed  on  one  side  of 
the  paper  to  obtain  for  example  a  bi-colored  copy, 
a  selection  key  for  setting  such  the  copying  mode 
in  the  operation  display  portion  54  is  operated. 

5  In  this  copying  mode,  it  is  required  that  the 
paper  P  which  has  been  subjected  to  the  appointed 
fixing  treatment  in  the  first  image  formation,  is 
housed  on  the  tray  23  under  the  condition  that  its 
image  faces  down,  so  that  the  first  course-changing 

io  over  member  20  is  held  under  the  state  shown  by 
a  full  line  in  Fig.  1  and  the  branching  guide  38  is 
held  under  the  state  shown  by  an  imaginary  line  in 
Fig.  1.  The  paper-discharging  guides  34,  35  are 
suitably  changed  over  depending  upon  the  size 

is  (large,  middle,  small)  of  the  paper  P  but  now, 
provided  that  the  manuscript  image  is  overlappedly 
formed  on  one  side  of  the  paper  P  of  large  size, 
the  paper-discharging  guide  34  is  held  under  the 
state  shown  by  said  full  line  in  Fig.  1. 

20  Upon  operating  said  copy  key  under  this  state, 
the  manuscript  is  exposed  to  form  an  electrostatic 
latent  image  on  the  photoreceptor  4  in  the  same 
manner  as  above  described  but  this  electrostatic 
latent  image  is  first  developed  by  the  developing 

25  device  6.  Then,  the  paper  Pi  which  has  been 
subjected  to  the  appointed  transfer  and  fixing  treat- 
ments,  is  guided  to  the  stocking  course  18  by 
means  of  the  first  course-changing  over  member 
20  to  arrive  at  the  paper-discharging  device  17, 

30  where  it  passes  through  the  branching  guide  38  to 
be  introduced  into  the  tray  23  through  the  paper- 
discharging  portion  32  by  means  of  the  paper- 
discharging  guide  34.  In  this  case,  however,  it  is 
housed  on  the  tray  23  under  the  condition  that  it 

35  extends  over  the  second  paper-stocking  portion  45 
of  the  tray  23  and  the  downstream  side  portion  of 
the  first  paper-stocking  portion  44  and  with  facing 
down  image.  The  papers  Pi  stocked  on  the  tray  23 
are  kept  in  width  by  means  of  the  width-keeping 

40  mechanism  26,  as  shown  in  Fig.  4. 
After  the  completion  of  the  first  copying  cycle, 

upon  operating  a  paper-resupplying  key  in  the  op- 
eration  display  portion  54,  the  first  course-changing 
over  member  20  and  the  branching  guide  38  are 

45  changed  over  to  a  position  shown  by  full  line  in 
Fig.  1  and  an  electrostatic  latent  image  is  formed 
on  the  photoreceptor  4  in  the  same  manner  as 
above  described  but  this  time  the  electrostatic  la- 
tent  image  is  developed  by  the  other  developing 

50  device  7.  The  paper  Pi  which  has  been  subjected 
to  said  transfer  and  fixing  treatments,  is  guided  to 
the  stocking  course  18  by  means  of  the  first 
course-changing  over  member  20  to  arrive  at  the 
paper-discharging  device  17  where  it  is  introduced 

55  into  the  tray  23  through  the  paper-discharging  por- 
tion  42  by  means  of  the  branching  guide  38.  In  this 
case,  it  is  housed  on  the  tray  23  so  as  to  extend 
over  the  first  paper-stocking  portion  44  and  the 

5 
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second  paper-stocking  portion  45  of  the  tray  23 
with  its  image  facing  down,  as  shown  in  Fig.  7. 

In  the  case  where  an  image  is  to  be  formed  on 
both  sides  of  the  paper,  the  operation  is  same  as 
that  in  the  case  where  the  image  is  overlappedly 
formed  on  one  side  of  the  paper  except  that  the 
paper  P  which  has  been  subjected  to  the  transfer 
and  fixing  treatments  on  one  side  thereof,  is 
housed  on  the  tray  23  with  facing  up  image,  so  that 
its  detailed  description  is  omitted. 

Furthermore,  a  fixed  guide  55  may  be  provided 
above  the  first  inclined  tray  portion  46.  In  this  case, 
a  paper  P'  which  has  been  subjected  to  the  final 
copying  step,  can  be  separately  housed  so  as  to 
go  under  a  paper  P"  to  be  resupplied,  as  shown  in 
Fig.  10. 

In  the  image-forming  apparatus  having  the 
above  described  construction,  other  copying 
modes  than  those  described  above  are  possible 
but  the  description  is  omitted  here. 

Although  in  the  above  described  preferred  em- 
bodiment  the  first  paper-stocking  portion  44  can  be 
inserted  and  extracted  from  the  front  side  of  the 
image-forming  apparatus  body  1,  according  to  a 
further  modification,  also  the  second  paper-stock- 
ing  portion  45  may  be  adapted  to  be  inserted  and 
extracted  from  the  front  side  of  the  image-forming 
apparatus  body  1  in  a  similar  manner. 

As  above  described,  according  to  the  present 
invention,  it  is  sufficient  that  merely  one  tray  serves 
not  only  as  the  intermediate  tray  for  temporary 
deposition  of  the  paper  but  also  as  the  paper- 
discharging  tray  for  housing  the  paper  on  which  an 
appointed  image  has  been  formed.  In  other  words, 
according  to  the  invention,  the  conventional  inter- 
mediate  tray  is  used  also  as  the  paper-discharging 
tray,  so  that  the  installing  structure  of  the  tray 
becomes  more  simple  and  the  required  space  in 
height  direction  for  an  extra  tray  becomes  unnec- 
essary  with  the  result  that  an  image-forming  ap- 
paratus  according  to  the  invention  has  a  remark- 
ably  smaller  and  compact  size. 

According  to  the  present  invention,  the  tray 
housed  in  the  image-forming  apparatus  body  is 
divided  into  the  first  paper-stocking  portion  for 
stocking  the  paper,  which  has  been  subjected  to 
the  final  copying  step,  and  the  second  paper-stock- 
ing  portion  for  stocking  the  paper  to  be  resupplied, 
so  that  the  first  paper-stocking  portion  can  be  sim- 
ply  extracted  from  for  example  the  front  side  of  the 
image-forming  apparatus  body  without  any  hin- 
drance  to  other  members,  for  example  the  paper- 
resupplying  rollers.  Thus,  the  paper  which  has 
been  subjected  to  the  final  copying,  can  be  simply 
taken  out  by  means  of  a  handy  tray  which  can  be 
used  very  easily. 

As  a  specific  advantage  of  the  present  inven- 
tion,  it  is  not  required  to  dislocate  and  specially 

control  the  part  of  the  machine  having  many  mov- 
able  portions,  such  as  the  paper-resupplying 
means.  This  means  that  the  construction  becomes 
more  simple  and  the  reliability  is  improved  at  re- 

5  duced  cost. 

Claims 

1.  An  image-forming  apparatus  comprising  an 
io  image-forming  apparatus  body  (1),  a  paper- 

housing  device  (13)  which  can  be  inserted  into 
and  extracted  from  said  image-forming  appara- 
tus  body,  a  tray  (23)  for  stocking  paper  on 
which  an  image  has  been  formed,  a  paper- 

15  discharging  device  (17)  provided  with  a  plural- 
ity  of  paper-discharging  portions  (32,  33,  36) 
for  discharging  said  paper  to  said  tray  and  a 
paper-resupplying  device  (24)  arranged  on  the 
downstream  side  of  said  paper-discharging  de- 

20  vice  for  resupplying  the  paper  stocked  in  the 
tray  housed  in  said  image-forming  apparatus 
body,  characterized  in  that  the  tray  (23)  serv- 
ing  for  both,  i.e.  as  an  intermediate  tray  for 
temporarily  stocking  the  paper  (P)  midway  be- 

25  tween  copying  operations  when  the  paper  is 
copied  a  plurality  of  times  and  as  a  paper- 
discharging  tray  for  stocking  the  paper  sub- 
jected  to  a  final  copying  process  is  arranged 
on  the  upstream  side  of  said  paper-resup- 

30  plying  device  (24),  said  tray  (23)  being  com- 
posed  of  a  first  paper-stocking  portion  (44)  and 
a  second  paper-stocking  portion  (45)  separated 
from  each  other,  such  that  at  least  a  trailing 
end  portion  of  the  paper  (P),  which  has  been 

35  subjected  to  a  final  copying  process,  is  housed 
on  said  first  paper-stocking  portion  (44),  where- 
as  a  front  end  side  portion  of  the  paper  to  be 
resupplied  being  deposited  on  said  second 
paper-stocking  portion  (45). 

40 
2.  The  image-forming  apparatus  as  set  forth  in 

claim  1,  wherein  the  first  paper-stocking  por- 
tion  (44)  comprises  a  long  inclined  tray  portion 
(44)  inclined  so  as  to  be  lower  on  the  upstream 

45  side  thereof  for  supporting  a  major  large  area 
of  said  copied  paper. 

3.  The  image-forming  apparatus  as  set  forth  in 
claim  1,  wherein  the  first  paper-stocking  por- 

50  tion  (44)  comprises  a  first  long  inclined  tray 
portion  (46)  inclined  so  as  to  be  lower  on  the 
upstream  side  thereof  and  a  second  short  in- 
clined  tray  portion  (47)  having  a  smaller  area 
than  said  first  inclined  tray  portion  and  being 

55  inclined  so  as  to  be  lower  on  the  downstream 
side  thereof  and  connected  with  said  first  in- 
clined  tray  portion,  and  wherein  said  second 
paper-stocking  portion  (45)  is  arranged  on  the 

6 
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downstream  side  of  and  separated  from  said 
second  inclined  tray  portion  (47). 

(17)  is  provided  with  a  pair  of  paper-discharg- 
ing  rollers  (39)  on  the  upstream  side  of  said 
branching  guide  (38)  and  said  plurality  of 
paper-discharging  portions  comprising  associ- 
ated  pairs  of  paper-discharging  rollers  (27,  28, 
29)  and  a  paper-discharging  guide  positioned 
on  the  downstream  side  of  each  pair  of  paper- 
discharging  rollers  for  guiding  the  paper  mov- 
ing  through  a  conveying  course  arranged  at 
suitable  intervals  on  the  downstream  side  of 
the  branching  guide  (38). 

7.  The  image-forming  apparatus  as  set  forth  in 
claim  1  ,  wherein  a  fixed  guide  (55)  is  provided 
above  a  first  inclined  tray  portion  of  the  first 
paper-stocking  portion  for  guiding  the  paper 
discharged  from  the  paper-discharging  portion 
when  paper  (Pi)  of  maximum  size  is  sent  to 
the  paper-supplying  means  and  for  supporting 
a  rear  end  portion  of  the  paper  when  it  is 
stocked. 

8.  An  image-forming  apparatus  comprising  an 
image-forming  apparatus  body  (1),  and  a 
paper-housing  device  (13),  which  can  be  in- 
serted  into  and  extracted  from  said  image- 
forming  body,  a  tray  (23)  for  stocking  paper, 
on  which  an  image  has  been  formed,  a  paper- 

discharging  device  (17)  provided  with  a  plural- 
ity  of  paper-discharging  portions  (32,  33,  36) 
for  discharging  said  paper  to  said  tray  and  a 
paper-resupplying  device  (24)  arranged  on  the 

5  downstream  side  of  said  paper-discharging  de- 
vice  for  resupplying  the  paper  stocked  in  the 
tray  housed  in  said  image-forming  apparatus 
body,  characterized  in  that  the  tray  serving 
for  both,  i.e.  as  an  intermediate  tray  for  tem- 

io  porarily  stocking  the  paper  (P)  midway  be- 
tween  copying  operations  when  the  paper  is 
copied  a  plurality  of  times  and  as  a  paper- 
discharging  tray  for  stocking  the  paper  sub- 
jected  to  a  final  copying  process,  is  arranged 

is  on  the  upstream  side  of  said  paper-resup- 
plying  device  (24),  said  tray  (23)  being  com- 
posed  of  a  first  paper-stocking  portion  (44)  and 
a  second  paper-stocking  portion  (45),  and  a 
branching  guide  (38)  for  branching  the  paper 

20  (Pi)  of  maximum  size,  on  which  an  image  has 
been  formed,  to  the  tray  (23)  in  the  paper- 
discharging  device  is  arranged  at  a  position 
where  the  paper  (Pi  )  of  maximum  size  guided 
toward  the  tray  and  housed  within  the  tray 

25  does  not  reach  to  the  paper-resupplying 
means  (25)  in  said  paper-resupplying  device 
(24)  and  at  a  front  end  of  the  upstream  side  of 
the  paper-discharging  portion. 

30  9.  The  image-forming  apparatus  as  set  forth  in 
claim  8,  wherein  the  dimensions  of  said  first 
paper-stocking  portion  and  said  second  paper- 
stocking  portion  are  such  that  the  paper  (Pi  )  of 
maximum  size  housed  on  the  tray  extends 

35  over  both  portions. 

10.  The  image-forming  apparatus  as  set  forth  in 
claim  9,  wherein  a  portion  of  the  rear  end  side 
of  the  paper,  which  has  been  subjected  to  the 

40  final  copying  process,  is  housed  on  the  first 
paper-stocking  portion  while  a  front  end  side  of 
the  paper  to  be  resupplied  is  housed  in  the 
second  paper-stocking  portion. 

45  11.  The  image-forming  apparatus  as  set  forth  in 
claim  10,  wherein  the  first  paper-stocking  por- 
tion  (46)  comprises  a  long  inclined  tray  portion 
inclined  so  as  to  be  lower  on  the  upstream 
side  thereof  and  having  a  larger  area  than  said 

50  second  paper-stocking  portion  (47). 

12.  The  image-forming  apparatus  as  set  forth  in 
claim  10,  wherein  said  first  paper-stocking  por- 
tion  (46)  comprises  a  first  long  inclined  tray 

55  portion  inclined  so  as  to  be  lower  on  the  up- 
stream  side  thereof  and  having  a  large  area 
than  said  second  paper-stocking  portion  which 
is  shorter  and  inclined  so  as  to  be  lower  on  the 

4.  The  image-forming  apparatus  as  set  forth  in 
claim  3,  wherein  tray  guide  members  (48,  49)  5 
are  arranged  crossways  within  said  image-for- 
ming  apparatus  body  (1)  while  members  (52, 
53)  to  be  guided  and  engaging  with  said  tray 
guide  members  are  provided  on  both  sides  of 
the  first  paper-stocking  portion  (44)  such  that  10 
the  first  paper-stocking  portion  (44)  can  be 
separated  from  the  second  paper-stocking  por- 
tion  (45)  to  be  inserted  and  extracted  from  the 
front  side  of  the  image-forming  apparatus  body 
(1).  15 

5.  The  image-forming  apparatus  as  set  forth  in 
claim  1,  wherein  the  paper-discharging  device 
(17)  is  provided  with  a  branching  guide  (38) 
arranged  on  the  upstream  side  of  said  paper-  20 
discharging  portion  for  branching  off  the  paper 
(Pi  )  of  maximum  size  bearing  a  copied  image 
toward  the  tray  (23)  and  to  position  said  paper 
(Pi  )  so  that  a  front  end  thereof  housed  on  the 
tray  does  not  reach  to  the  paper-resupplying  25 
means  (25)  in  said  paper-resupplying  device 
(24). 

6.  The  image-forming  apparatus  as  set  forth  in 
claim  5,  wherein  the  paper-discharging  device  30 

7 
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downstream  side  thereof,  both  tray  portions 
being  connected,  and  wherein  the  second 
paper-stocking  portion  (45)  is  arranged  on  the 
downstream  side  of  said  second  inclined  tray 
portion  (47)  but  separated  from  the  second  5 
inclined  tray  portion. 

13.  The  image-forming  apparatus  as  set  forth  in 
claim  12,  wherein  tray  guide  members  (48,  49) 
are  arranged  crossways  within  said  image-for-  10 
ming  apparatus  body  (1)  while  members  (52, 
53)  to  be  guided  and  engaging  with  said  tray 
guide  members  are  provided  on  both  sides  of 
the  first  paper-stocking  portion  (44)  such  that 
the  first  paper-stocking  portion  (44)  can  be  is 
separated  from  the  second  paper-stocking  por- 
tion  (45)  to  be  inserted  and  extracted  from  the 
front  side  of  the  image-forming  apparatus  body 
(1)- 

20 
14.  The  image-forming  apparatus  as  set  forth  in 

claim  12,  wherein  the  first  paper-stocking  por- 
tion  (44)  and  the  second  paper-stocking  por- 
tion  (45)  are  separated  from  each  other. 

25 
15.  The  image-forming  apparatus  as  set  forth  in 

claim  10,  wherein  the  paper-discharging  device 
(17)  is  provided  with  a  pair  of  paper-discharg- 
ing  rollers  (39)  on  the  upstream  side  of  said 
branching  guide  (38)  and  said  plurality  of  30 
paper-discharging  portions  comprising  associ- 
ated  pairs  of  paper-discharging  rollers  (27,  28, 
29)  and  a  paper-discharging  guide  positioned 
on  the  downstream  side  of  each  pair  of  paper- 
discharging  rollers  for  guiding  the  paper  mov-  35 
ing  through  a  conveying  course  arranged  at 
suitable  intervals  on  the  downstream  side  of 
the  branching  guide  (38). 

16.  The  image-forming  apparatus  as  set  forth  in  40 
claim  10,  wherein  a  fixed  guide  (55)  is  pro- 
vided  above  a  first  inclined  tray  portion  of  the 
first  paper-stocking  portion  for  guiding  the  pa- 
per  discharged  from  the  paper-discharging 
portion  when  paper  (Pi)  of  maximum  size  is  45 
sent  to  paper-supplying  means  and  for  sup- 
porting  a  rear  end  portion  of  the  paper  when  it 
is  stocked. 

8 
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