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Sheet  feeding  apparatus. 

@  The  present  invention  provides  a  sheet  feeding 
apparatus  comprising  first  conveying  means  for  con- 
veying  a  sheet  stack  formed  in  a  stepped  fashion  by 
offsetting  each  sheet  by  a  predetermined  distance  in 
a  predetermined  direction  toward  the  predetermined 
direction  or  toward  an  opposite  direction,  separating 
means  disposed  at  a  downstream  side  of  the  first 
conveying  means  in  the  predetermined  direction  and 
adapted  to  separate  an  outermost  sheet  from  the 
sheet  stack  being  fed  by  the  first  conveying  means, 
second  conveying  means  for  conveying  the  sheet 
separated  by  the  separating  means,  and  control 
means  for  controlling  the  first  conveying  means  in 
such  a  manner  that  the  first  conveying  means  is 
activated  to  convey  the  sheet  stack  in  the  predeter- 
mined  direction  and  the  first  conveying  means  is 
stopped  after  the  sheet  separated  by  the  separating 
means  starts  to  be  conveyed  by  the  second  convey- 
ing  means. 
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SHEET  FEEDING  APPARATUS 

on  a  second  surface,  opposed  to  the  first  surface, 
of  the  same  sheet,  the  sheet  P  is  directed  to  a 
sheet  feeding  path  17  by  the  switching  guide  14 
and  is  ejected  halfway  by  means  of  ejector  rollers 

5  18.  Then,  by  reversing  the  ejector  rollers  18,  a 
trailing  end  of  the  sheet  P  is  introduced  into  a 
sheet  feeding  path  20  by  means  of  a  switching 
guide  19  and  then  is  stored  in  the  intermediate  tray 
16. 

10  Thereafter,  when  the  image  is  printed  again  on 
the  first  or  second  surface  of  the  sheet,  the  sheet  P 
having  the  image  formed  on  its  first  surface  is  re- 
fed  from  the  intermediate  tray  16  one  by  one  and 
is  sent  to  the  image  forming  portion,  where  the 

75  image  is  printed  on  the  second  surface  of  the 
sheet.  Now,  since  the  sheet  P  having  the  first 
surface  on  which  the  image  was  formed  has  been 
passed  through  the  fixing  device  13  to  fix  the 
image  onto  the  first  surface,  the  sheets  P  stacked 

20  in  the  intermediate  tray  16  may  include  the  silicone 
oil  adhered  on  its  imaged  surface  (first  surface)  or 
may  have  a  curled  end  portion  formed  due  to  heat 
and  pressure  in  the  fixing  device.  Thus,  there  ar- 
ises  a  problem  that  the  double  feed  and/or  the 

25  jamming  of  the  sheet  will  occur  in  the  re-feeding  of 
the  sheet  from  the  intermediate  tray. 

Fig.  12  shows  an  example  of  a  both-surface 
image  forming  system  designed  to  enhance  such 
reliability.  In  this  conventional  image  forming  sys- 

30  tern,  whenever  the  sheet  is  introduced  into  the 
intermediate  tray  16,  the  whole  sheet  stack  is  shift- 
ed  slightly  by  means  of  a  pair  of  conveying  rollers 
21,  so  that  the  sheets  are  stacked  in  a  stepped 
fashion. 

35  The  sheet  stack  overlapped  in  such  stepped 
fashion  is  wholly  conveyed  toward  a  pair  of  rollers 
22  after  the  image  forming  operation  regarding  first 
surfaces  of  the  sheets  has  been  completed.  Then, 
by  stopping  the  activation  of  the  paired  conveying 

40  rollers  21  immediately  after  a  lowermost  sheet  P  in 
the  sheet  stack  leaves  the  paired  conveying  rollers 
21,  only  the  lowermost  sheet  P  pinched  between 
the  paired  rollers  22  is  fed  out  by  such  rollers  22 
for  the  second  surface  printing  operation.  Accord- 

45  ing  to  this  example,  it  is  possible  to  improve  the 
prevention  of  the  double-feed  of  the  sheets  during 
the  sheet  re-feeding  operation. 

Incidentally,  in  performing  the  both-surface 
printing  operation,  the  technique  that  the  sheets 

50  each  having  the  image  printed  on  its  first  surface 
are  stacked  in  the  stepped  fashion  is  disclosed  in 
the  Japanese  Patent  Laid-open  No.  58-178373, 
Japanese  Patent  Publication  No.  63-18744  and  the 
like. 

However,  in  the  above  conventional  example,  it 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  sheet  feed- 
ing  apparatus,  and  more  particularly,  it  relates  to  a 
sheet  re-feeding  mechanism  for  re-feeding  a  sheet 
from  an  intermediate  tray  in  an  image  forming 
system  capable  of  performing  a  both-surface  print- 
ing  operation  and  a  multi-print  operation: 

Related  Background  Art 

In  the  past,  a  both-surface  image  forming  sys- 
tem  generally  includes  an  intermediate  tray  for 
receiving  and  stacking  sheets  each  having  an  im- 
age  printed  on  its  one  surface.  After  the  image 
forming  operation  regarding  first  surfaces  of  the 
sheets  has  been  completed,  the  sheets  stacked  in 
the  intermediate  tray  are  separated  and  fed  one  by 
one  to  introduce  the  sheet  again  into  an  image 
forming  portion,  where  an  image  is  printed  on  a 
second  surface  of  the  sheet.  An  important  matter  in 
performing  such  both-surface  image  forming  opera- 
tion  is  the  reliability  of  the  sheet  feeding  whether 
the  sheet  can  be  fed  properly  or  not.  Particularly, 
the  reliability  of  the  sheet  re-feeding  operation 
whether  the  sheet  having  the  image  printed  on  its 
first  surface  can  be  accurately  separated  and  fed 
one  by  one  from  the  intermediate  tray  is  a  prob- 
lem. 

Fig.  11  shows  an  example  of  a  conventional 
both-surface  image  forming  system. 

In  Fig.  11,  the  image  forming  system  includes 
a  body  or  frame  1  ,  an  original  support  2  on  which 
an  original  is  rested,  a  photosensitive  drum  3  which 
can  bear  an  image  from  the  original,  mirrors  4,  5, 
6,  7  for  directing  the  image  on  the  original  to  the 
photosensitive  drum  3,  a  focusing  lens  8  for  focus- 
ing  the  image  on  the  photosensitive  drum,  and  a 
transfer  electrode  9  for  transferring  a  toner  image 
formed  on  the  photosensitive  drum  onto  a  sheet  P. 

The  sheet  P  stored  in  a  cassette  10  is  picked 
up  by  a  supply  roller  11  and  is  fed  out  by  regist 
rollers  12  at  a  predetermined  timing  synchronous 
with  the  image  formed  on  the  photosensitive  drum 
3.  After  the  toner  image  has  been  transferred  onto 
the  sheet  by  the  transfer  electrode  9,  the  toner 
image  is  fixed  to  the  sheet  by  means  of  a  fixing 
device  13.  When  an  image  is  superimposed  on  the 
first  surface  of  the  same  sheet  P,  the  sheet  P  is 
directed  to  a  sheet  feeding  path  15  by  a  switching 
guide  14  and  is  then  stored  in  an  intermediate  tray 
16. 

On  the  other  hand,  when  an  image  is  formed 
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object  is  achieved  by  providing  a  sheet  feeding 
apparatus  comprising  a  first  conveying  means  for 
conveying  a  sheet  stack  formed  in  a  stepped  fash- 
ion  by  shifting  each  sheet  by  a  predetermined 
distance  in  a  predetermined  direction  toward  the 
predetermined  direction  or  toward  an  opposite  di- 
rection,  a  separating  means  disposed  at  a  down- 
stream  side  of  the  first  conveying  means  in  the 
predetermined  direction  and  adapted  to  separate  a 
lowermost  sheet  from  the  sheet  stack  being  fed  by 
the  first  conveying  means,  a  second  conveying 
means  for  conveying  the  sheet  separated  by  the 
separating  means,  and  a  control  means  for  control- 
ling  the  first  conveying  means  in  such  a  manner 
that  the  first  conveying  means  is  activated  to  con- 
vey  the  sheet  stack  in  the  predetermined  direction 
and  the  first  conveying  means  is  stopped  after  the 
sheet  separated  by  the  separating  means  starts  to 
be  conveyed  by  the  second  conveying  means. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

is  necessary  to  provide  or  prepare  a  condition  that 
only  the  lowermost  sheet  P  in  the  sheet  stack  is 
pinched  by  the  paired  rollers  22  and  at  the  same 
time  is  separated  from  the  paired  rollers  21,  and 
the  remaining  sheets  are  pinched  by  only  the 
paired  rollers  21.  To  do  so,  as  shown  in  Fig.  13A,  it 
is  necessary  to  set  a  distance  between  the  paired 
rollers  21  and  22  to  a  length  slightly  shorter  than  a 
length  of  the  sheet  P.  In  this  case,  although  the 
toner  fixed  to  the  sheets  does  not  rub  with  each 
other  and  thus  the  sheets  are  not  smeared,  the 
sheets  P  having  different  sizes  cannot  be  re-fed. 

Accordingly,  if  it  is  desired  to  re-feed  the 
sheets  P  having  different  sizes,  the  optimum  posi- 
tional  relation  between  the  paired  rollers  21  and  22 
as  shown  in  Fig.  13A  must  be  satisfied  regarding 
the  smallest  size  sheet  P  and  at  the  same  time  a 
condition  as  shown  in  Fig.  13B  must  be  satisfied 
regarding  the  larger  size  sheets.  That  is  to  say, 
only  the  lowermost  sheet  to  be  re-fed  is  separated 
from  the  paired  rollers  21  and  the  remaining  sheets 
are  pinched  by  the  paired  rollers  21,  and  at  least 
the  lowermost  sheet  is  pinched  by  the  paired  roll- 
ers  22.  Thus,  in  this  case,  when  the  sheets  P 
having  the  sizes  sufficiently  larger  than  the  smallest 
sheet  size  are  fed,  two  or  more  sheets  including 
the  lowermost  sheet  are  pinched  by  the  paired 
rollers  22.  From  this  condition,  a  rubber  driving 
roller  22b  of  the  paired  rollers  22  shifts  the  lower- 
most  sheet.  The  remaining  sheets  are  not  shifted 
since  they  are  pinched  by  the  paired  rollers  21  . 

Consequently,  as  shown  in  Figs.  14  and  15,  the 
lowermost  sheet  Pi  is  shifted  toward  a  direction 
shown  by  the  arrow  while  slidingly  contacting  with 
a  second  or  upper  sheet  P2.  Thus,  during  the 
multi-print  operation,  as  shown  in  Fig.  14,  the  toner 
particles  on  the  second  sheet  P2  in  the  nip  area 
(between  the  rollers  22)  are  transferred  onto  a 
hatched  area  of  the  lowermost  sheet  Pi  and  thus 
are  peeled  from  the  second  sheet  P2.  On  the  other 
hand,  during  the  both-surface  printing  operation,  as 
shown  in  Fig.  15,  the  toner  particles  on  the  lower- 
most  sheet  are  transferred  onto  the  second  sheet 
P2  at  the  nip  area,  and  thus,  the  toner  particles  on 
the  hatched  area  of  the  lowermost  sheet  Pi  are 
peeled  from  the  lowermost  sheet. 

SUMMARY  OF  THE  INVENTION 

Accordingly,  an  object  of  the  present  invention 
is  to  provide  a  sheet  feeding  apparatus  which  can 
positively  re-feed  sheets  without  smearing  the  latter 
by  providing  a  sheet  re-feeding  means  for  re-feed- 
ing  the  sheets  without  frictionally  sliding  the  sheets 
with  respect  to  each  other,  regardless  of  the  dif- 
ferent  sizes  of  the  sheets  in  a  sheet  stack  formed 
in  a  stepped  fashion. 

According  to  the  present  invention,  the  above 

10 

15 

20 

Fig.  1  is  an  elevational  sectional  view  of  a 
copying  machine  incorporating  a  sheet  feeding  ap- 

25  paratus  according  to  a  preferred  embodiment  of 
the  present  invention; 

Fig.  2  is  an  elevational  sectional  view  of  the 
sheet  feeding  apparatus  of  Fig.  1; 

Figs.  3A  to  3E  are  detailed  side  views  of  a 
30  separating  claw; 

Fig.  4  is  a  flow  chart  for  stacking  sheets; 
Figs.  5,  6  and  7  are  elevational  sectional  views 

of  the  sheet  feeding  apparatus  showing  successive 
sheet  stacking  conditions; 

35  Fig.  8  is  a  flow  chart  for  feeding  the  sheet; 
Fig.  9  is  an  elevational  sectional  view  of  the 

sheet  feeding  apparatus  showing  a  condition  that  a 
first  sheet  is  separated  at  a  branching  portion; 

Fig.  10  is  an  elevational  sectional  view  of  the 
40  sheet  feeding  apparatus  according  to  a  second 

embodiment  of  the  present  invention; 
Fig.  11  is  an  elevational  sectional  view  of  a 

conventional  copying  machine; 
Fig.  12  is  an  elevational  sectional  view  of  an- 

45  other  conventional  copying  machine; 
Fig.  13A  is  an  elevational  view  showing  an 

arrangement  of  conveying  rollers  regarding  a  small 
size  sheet,  Fig.  13B  is  an  elevational  view  showing 
a  condition  that  a  longer  size  sheets  are  conveyed; 

50  Figs.  14  and  15  are  sectional  views  for  explain- 
ing  the  occurrence  of  the  smudge  of  the  sheet; 

Fig.  16  is  an  elevational  sectional  view  of  a 
copying  machine  according  to  a  third  embodiment 
of  the  present  invention; 

55  Fig.  17  is  an  elevational  sectional  view  of  a 
sheet  feeding  apparatus  of  Fig.  16; 

Figs.  18,  19  and  20  are  elevational  sectional 
views  of  the  sheet  feeding  apparatus  showing  sue- 
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cessive  sheet  stacking  conditions; 
Fig.  21  is  a  flow  chart  for  feeding  the  sheet; 
Figs.  22  and  23  are  elevational  sectional  views 

of  the  sheet  feeding  apparatus  showing  successive 
sheet  feeding  conditions; 

Fig.  24  is  an  elevational  sectional  view  of  a 
sheet  feeding  apparatus  according  to  a  fourth  em- 
bodiment  of  the  present  invention; 

Fig.  25  is  an  elevational  sectional  view  of  a 
sheet  feeding  apparatus  according  to  a  fifth  em- 
bodiment  of  the  present  invention; 

Fig.  26  is  an  enlarged  sectional  view  showing 
an  operation  of  the  apparatus; 

Fig.  27  is  an  elevational  sectional  view  of  a 
sheet  feeding  apparatus  according  to  a  sixth  em- 
bodiment  of  the  present  invention; 

Fig.  28  is  an  elevational  sectional  view  of  a 
copying  machine  according  to  a  seventh  embodi- 
ment  of  the  present  invention; 

Fig.  29  is  an  elevational  sectional  view  of  a 
sheet  feeding  apparatus  of  Fig.  28; 

Figs.  30,  31  and  32  are  elevational  sectional 
views  of  the  sheet  feeding  apparatus  showing  suc- 
cessive  sheet  stacking  conditions; 

Fig.  33  is  a  flow  chart  for  feeding  the  sheet; 
Fig.  34  is  an  elevational  sectional  view  of  the 

sheet  feeding  apparatus  showing  a  condition  that  a 
trailing  end  of  a  first  sheet  is  stopped  by  a  first 
sheet  stopper  means; 

Fig.  35  is  an  elevational  sectional  view  of  a 
copying  machine  according  to  a  eighth  embodi- 
ment  of  the  present  invention; 

Fig.  36A  is  an  elevational  sectional  view  of  a 
sheet  feeding  apparatus  of  Fig.  35.  Fig.  36B  is  an 
enlarged  elevational  view  showing  a  relation  be- 
tween  a  flapper  and  a  sheet  feeding  path; 

Figs.  37,  38  and  39  are  elevational  sectional 
views  of  the  sheet  feeding  apparatus  showing  suc- 
cessive  sheet  stacking  conditions; 

Figs.  40  and  41  are  elevational  sectional  views 
of  the  sheet  feeding  apparatus  showing  successive 
sheet  separating  and  feeding  conditions; 

Fig.  42  is  an  elevational  sectional  view  of  a 
sheet  feeding  apparatus  according  to  the  other 
embodiment  of  the  present  invention. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 

the  conventional  system  shown  in  Fig.  12  are  des- 
ignated  by  the  same  reference  numerals  and  the 
explanation  thereof  will  be  omitted.  Thus,  a  section 
between  a  sheet  feeding  path  23  joining  sheet 

5  feeding  paths  15,  20  and  regist  rollers  12  will  now 
be  explained  with  reference  to  Figs.  1  and  2. 

A  sensor  24  for  detecting  a  leading  end  of  a 
sheet  P  is  arranged  at  a  downstream  side  of  the 
sheet  feeding  path  23  and  a  pair  of  conveying 

w  rollers  25  are  disposed  near  and  at  an  upstream 
side  of  the  sensor  24.  Further,  an  upper  guide  26 
of  the  sheet  feeding  path  23  extends  rearwardly 
and  downwardly  and  a  lower  horizontal  guide  27  is 
arranged  below  the  guide  26  in  confronting  relation 

75  thereto.  A  driving  rubber  roller  28a  is  disposed  in 
such  a  manner  that  a  nip  of  this  driving  roller  is 
substantially  flush  with  the  lower  guide  27.  A  driven 
roller  28b  made  of  resin  material  having  lower 
frictional  coefficiency  than  that  of  rubber  material  is 

20  arranged  above  the  driving  roller  28a  for  up-and- 
down  movement  and  is  biased  to  urge  against  the 
driving  roller  by  means  of  a  leaf  spring  29. 

Upper  and  lower  guides  30  and  31  similar  to 
the  upper  and  lower  guides  26,  27  are  disposed  at 

25  the  right  of  the  driving  and  driven  rollers  28a,  28b, 
and  a  pair  of  rollers  32a,  32b  are  arranged  at  the 
right  of  the  guide  30,  31  in  such  a  manner  that  a 
nip  between  these  rollers  32a,  32b  is  substantially 
flush  with  an  upper  surface  of  the  lower  guide  31  . 

30  The  roller  32a  is  rotatably  supported  on  a  fixed 
shaft  (not  shown).  The  roller  32b  is  mounted  for  up- 
and-down  movement  and  is  biased  downwardly  to 
urge  against  the  roller  32a  by  means  of  a  leaf 
spring  34.  At  the  right  of  the  paired  rollers  32a, 

35  32b,  upper  and  lower  guides  35  and  36  are  curved 
upwardly  from  horizontal  positions  and  are  dis- 
posed  in  such  a  manner  that  the  nip  between  the 
rollers  32a,  32b  is  substantially  flush  with  an  upper 
surface  of  the  lower  guide  36. 

40  Further,  at  a  downstream  side  of  the  upper 
guide  30,  a  branch  guide  37  is  branched  rearwar- 
dly  and  upwardly  from  this  upper  guide  30  near  the 
paired  rollers  32a,  32b,  and  a  separating  claw  38  is 
rotatably  supported  on  a  shaft  38a  at  a  base  end  of 

45  the  branch  guide  37. 
As  shown  in  Fig.  3C,  a  free  pointed  end  of  the 

separating  claw  38  has  a  thickness  t  smaller  than  a 
thickness  of  the  sheet  P  being  conveyed,  and  is 
abutted  against  a  step  or  shoulder  formed  between 

so  the  first  sheet  Pi  and  the  second  sheet  P2  when 
the  sheet  stack  is  shifted  rightwardly,  whereby,  as 
shown  in  Fig.  3B,  the  first  sheet  Pi  is  permitted  to 
be  shifted  rightwardly,  but  the  second  sheet  P2  is 
separated  upwardly  from  the  first  sheet.  Further,  a 

55  sensor  39  for  detecting  the  sheet  P  is  attached  to 
the  lower  guide  31. 

A  driving  roller  of  the  paired  rollers  25,  roller 
28a  and  roller  32a  are  connected  to  respective 

EMBODIMENTS 

The  present  invention  will  now  be  explained  in 
connection  with  embodiments  thereof  with  refer- 
ence  to  the  accompanying  drawings. 

Fig.  1  shows  an  image  forming  system  incor- 
porating  the  present  invention,  which  is  embodied 
as  a  copying  machine  which  can  perform  the  both- 
surface  printing  operation  and  the  multi-print  opera- 
tion. 

In  Fig.  1  ,  structural  elements  similar  to  those  of 
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trailing  end  of  the  sheet  reaches  below  the  paired 
rollers  25  while  being  guided  on  the  lower  guide 
27. 

Incidentally,  the  rotation  of  the  paired  rollers 
5  28a,  28b  may  be  controlled  by  the  number  of 

pulses  sent  from  the  controlling  portion  33  to  the 
motor  28m.  That  is  to  say,  after  the  leading  end  of 
the  sheet  reaches  the  nip  between  the  paired  roll- 
ers  28a,  28b,  by  sending  the  number  of  pulses 

10  corresponding  to  the  rotation  angle  required  to 
convey  the  sheet  P  by  the  predetermined  distance, 
the  paired  rollers  28a,  28b  can  be  controlled. 

Then,  in  a  step  S9,  it  is  judged  whether  a  set 
number  of  sheets  have  been  stacked  or  not.  If  not, 

75  the  sequence  returns  to  the  step  S2  and  a  next 
sheet  is  conveyed.  When  the  next  sheet  reaches 
the  paired  rollers  28a,  28b,  these  rollers  are  op- 
erated  in  the  same  manner  as  mentioned  above, 
while  pinching  the  first  sheet  P,  with  the  result  that 

20  a  leading  end  of  the  next  or  second  sheet  P  is 
positioned  at  the  distance  I  from  the  nip  between 
the  rollers  28a,  28b  in  the  downstream  direction.  In 
this  case,  the  first  sheet  P  is  conveyed  together 
with  the  second  sheet  P  and  the  leading  end  of  the 

25  first  sheet  is  positioned  at  the  distance  I  from  the 
leading  end  of  the  second  sheet  in  the  downstream 
direction. 

In  this  way,  two  sheets  are  overlapped  with 
offsetting  by  the  distance  I  .  By  repeating  such 

30  operations  for  the  set  or  necessary  number  of 
sheets  P,  the  sheets  can  be  overlapped  with  offset- 
ting  by  the  distance  i,  respectively,  as  shown  in 
Fig.  7.  Thereafter,  the~motor  25m  is  stopped  (step 
S10). 

35  In  such  operation,  when  the  sheet  P  is  abutted 
against  the  paired  rollers  28a,  28b,  since  only  the 
roller  28b  made  of  resin  material  having  good 
slidability  protrudes  in  the  sheet  feeding  path,  the 
leading  end  of  the  sheet  P  can  be  smoothly  intro- 

40  duced  into  the  nip  between  the  paired  rollers  28a, 
28b. 

Next,  a  sequence  for  re-feeding  the  stacked 
sheets  for  a  second  image  forming  operation  in  the 
both-surface  printing  mode  or  the  multi-print  mode 

45  will  be  described  with  reference  to  a  flow  chart  of 
Fig.  8. 

When  the  start  is  commanded  through  the  key- 
board  40,  the  motors  28m  and  32m  start  to  be 
rotated  (steps  S11,  S12)  and  the  stacked  sheets  P 

so  are  sent  to  the  paired  rollers  32a,  32b.  In  this  case, 
from  when  the  leading  end  of  the  lowermost  sheet 
P  is  detected  by  the  sensor  39  (step  S13),  after  a 
predetermined  time  period  t3  has  been  elapsed, 
the  separating  claw  38  is  activated  (step  S15)  to 

55  move  from  a  waiting  position  shown  in  Fig.  7  to  an 
operating  position  shown  in  Fig.  9  so  that  the 
stacked  sheets  P  other  than  the  lowermost  sheet  P 
can  be  introduced  into  the  branch  guide  37.  Now,  a 

stepping  motors  25m,  28m  and  32m  through  cor- 
responding  gear  trains  (not  shown),  respectively, 
and  signalling  circuits  of  the  stepping  motors  25m, 
28m,  32m,  are  connected  to  a  controlling  portion 
33  so  that  these  stepping  motors  can  be  rotated 
normally  or  reversely  by  predetermined  angles. 
Further,  the  separating  claw  38  is  connected  to  a 
solenoid  38s,  and  a  signalling  circuit  for  the  sole- 
noid  is  connected  to  the  controlling  portion  33. 

Incidentally,  the  rollers  28a,  32a  are  made  of 
rubber  material  having  high  coefficient  of  friction, 
and  the  rollers  28b,  32b  are  made  of  resin  material 
and  the  like  having  low  coefficient  of  friction  (good 
slidability). 

The  reference  numeral  40  denotes  a  keyboard 
for  inputting  the  command  regarding  the  number  of 
copies,  both-surface  printing  mode,  multi-print 
mode,  copy  start  or  the  like;  and  41  denotes  a  size 
detection  device.  Signalling  circuits  of  these  ele- 
ments  40,  41  are  connected  to  the  controlling  por- 
tion  33. 

Next,  the  operation  of  the  copying  machine 
according  to  this  embodiment  will  be  explained. 

First  of  all,  a  sequence  for  stacking  a  plurality 
of  sheets  on  the  lower  guide  (re-feeding  path)  27 
will  be  described  with  reference  to  a  flow  chart  of 
Fig.  4. 

When  the  both-surface  printing  mode  or  the 
multi-print  mode  is  selected  and  the  copy  start  is 
commanded  through  the  keyboard  40,  the  sheet  P 
which  was  picked  up  from  the  cassette  10  and  on 
(a  first  surface  of)  which  the  image  was  formed  as 
mentioned  above  is  sent  to  the  roller  25  starting  its 
rotation  in  a  step  S1.  From  when  a  leading  end  of 
the  sheet  P  is  detected  by  the  sensor  24  (step  S2), 
after  a  predetermined  time  period  ti  required  for 
bringing  the  leading  end  of  the  sheet  to  the  nip 
between  the  rollers  28a,  28b  to  form  a  loop  in  the 
sheet  and  to  correct  the  skew-feed  of  the  sheet  has 
been  elapsed  (step  S3),  the  motor  28m  is  turned 
ON  (step  S4).  To  draw  out  a  trailing  end  of  the 
sheet  from  the  paired  rollers  25  and  the  guide  23, 
the  motor  28m  is  rotated  for  a  predetermined  time 
period  h  required  for  conveying  the  sheet  by  a 
pre-selected  distance  lo  from  a  condition  that  the 
sheet  is  pinched  by  the  paired  rollers  28a,  28b 
(Fig.  5).  After  the  time  period  t  has  been  elapsed 
(step  S5),  the  motor  28m  is  reversed  (step  S6). 
The  reverse  rotation  of  the  motor  28m  is  stopped 
(step  S8)  after  a  predetermined  time  period  (t.2  - 
At)  shorter  than  the  time  period  h  has  been 
elapsed  (step  S7).  During  the  reverse  rotation  of 
the  motor  28m,  the  sheet  P  is  conveyed  in  the 
reverse  direction  by  means  of  the  paired  rollers 
28a,  28b  so  that  the  leading  end  of  the  sheet  P  is 
positioned  at  a  predetermined  distance  t  from  the 
nip  between  the  paired  rollers  28a,  28b  in  a  down- 
stream  direction  (Fig.  6).  During  this  movement,  the 
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38c  (polyester  film  having  a  thickness  of  50  urn),  it 
was  found,  from  the  tests,  that  a  protruding  amount 
of  the  sheet  may  be  smaller  than  5  mm. 

Further,  as  shown  in  Fig.  3E,  the  separating 
5  claw  38  may  have  a  semi-circular  free  end.  By 

adopting  such  configuration,  the  leading  end  of  the 
sheet  P  can  be  prevented  from  being  stopped  by 
the  free  end  38d  of  the  separating  claw  38. 

Further,  the  returning  of  the  separating  claw  38 
w  in  the  step  S19  may  be  effected  between  the  steps 

S16and  S17. 
Next,  a  third  embodiment  of  the  present  inven- 

tion  will  be  explained  with  reference  to  Figs.  16  to 
23. 

75  Figs.  16  and  17  show  an  image  forming  sys- 
tem  incorporating  the  third  embodiment  of  the 
present  invention,  which  is  embodied  as  a  copying 
machine  which  can  perform  the  both-surface  print- 
ing  operation  and  the  multi-print  operation  with 

20  different  colors. 
In  Figs.  16  and  17,  structural  elements  similar 

to  those  of  the  first  embodiment  shown  in  Figs.  1 
and  2  are  designated  by  the  same  reference  nu- 
merals  and  the  explanation  thereof  will  be  omitted. 

25  In  Figs.  16  and  17,  a  separating  claw  50  having 
a  free  end  directed  toward  a  downstream  side  is 
arranged  in  the  vicinity  of  a  rear  end  of  the  lower 
guide  31  near  the  roller  28b,  which  separating  claw 
protrudes  slightly  above  the  lower  guide  31.  The 

30  separating  claw  can  separate  the  lowermost  sheet 
Pi  fed  back  in  the  reverse  direction  from  other 
sheets. 

Further,  the  rear  end  of  the  separating  claw  50 
has  a  bent  portion  31a  bent  downwardly  to  intro- 

35  duce  the  separated  lowermost  sheet  Pi  between 
the  separating  claw  and  the  lower  guide. 

Next,  the  operation  of  the  copying  machine 
according  to  this  third  embodiment  will  be  ex- 
plained. 

40  A  sequence  for  stacking  a  plurality  of  sheets 
on  the  lower  guide  (re-feeding  path)  is  the  same  as 
that  in  the  first  embodiment  described  with  refer- 
ence  to  the  flow  chart  of  Fig.  4. 

A  manner  that  the  sheets  are  stacked  is  shown 
45  in  Figs.  18  to  20.  Fig.  18  shows  a  condition  at  a 

point  that  the  step  S5  in  Fig.  4  is  finished,  Fig.  19 
shows  a  condition  at  a  point  that  the  motor  28m  is 
stopped  in  the  step  S8,  and  Fig.  20  shows  a 
condition  that  the  sheets  are  stacked  by  repeating 

so  the  sequences  of  the  steps  S1  to  S9  in  the  flow 
chart  of  Fig.  4. 

Next,  a  sequence  for  re-feeding  the  stacked 
sheets  P  for  a  second  image  forming  operation  in 
the  both-surface  printing  mode  or  the  multi-print 

55  mode  will  be  described  with  reference  to  a  flow 
chart  of  Fig.  21  . 

When  the  start  is  commanded  through  the  key- 
board  40  (step  S111),  the  motors  28m  and  32m 

time  period  U  is  so  selected  that,  when  the  sepa- 
rating  claw  38  moves  to  the  position  of  Fig.  9,  the 
free  end  of  the  claw  abuts  against  a  surface  of  the 
lowermost  sheet  at  a  upstream  side  of  the  leading 
end  of  the  lowermost  sheet  Pi  and  at  a  down- 
stream  side  of  the  leading  end  of  the  next  or 
second  sheet  P2. 

After  the  trailing  end  of  the  lowermost  sheet  Pi 
has  passed  through  the  paired  rollers  28a,  28b,  the 
motor  28m  is  reversed  (step  S17)  to  shift  the 
stacked  sheets  P  other  than  the  lowermost  sheet  P 
in  a  reverse  direction  and  only  the  lowermost  sheet 
Pi  is  conveyed  in  the  normal  direction.  In  this 
case,  since  only  the  lowermost  sheet  Pi  is  pinched 
by  the  paired  rollers  32a,  32b,  the  lowermost  sheet 
cannot  be  subject  to  the  rubbing  action  by  other 
sheets  P2  and  the  like  in  the  nip  area  of  the  rollers 
32a,  32b.  After  a  predetermined  time  period  t.5  from 
the  initiation  of  the  reverse  rotation  of  the  motor 
28m  has  been  elapsed  (step  S18),  the  motor  28m 
is  stopped  (step  S19). 

The  motor  32m  is  stopped  (step  S21)  when  a 
time  period  ts  required  for  bringing  the  lowermost 
sheet  Pi  to  a  next  pair  of  rollers  is  elapsed  (step 
S20). 

The  time  periods  ts,  U,  ts  and  te  are  selected 
in  accordance  with  the  size  of  the  sheet  P,  dis- 
tances  between  the  rollers  and  diameters  of  the 
rollers,  and  are  stored  in  the  controlling  portion  33. 
The  controlling  portion  33  judges  these  data  to- 
gether  with  information  from  the  sheet  size  detec- 
tion  device  41  to  command  the  motors  28m,  32m. 

The  sequence  from  the  step  S11  to  the  step 
S21  is  repeated  until  the  set  or  selected  number  of 
sheets  are  treated,  and  thereafter,  the  copying  op- 
eration  is  finished  (step  S22). 

Incidentally,  in  the  illustrated  embodiment, 
while  an  example  that  the  sheet  is  fed  out  (re-fed) 
from  the  bottom  of  the  stacked  sheets  rested  on 
the  lower  guide  (intermediate  tray)  27  (i.e.,  from  the 
lowermost  sheet  Pi  )  was  explained,  the  sheet  may 
be  fed  out  (re-fed)  from  the  top  of  the  stacked 
sheets  (each  having  an  image  formed  on  its  first 
surface)  (i.e.,  an  uppermost  sheet),  as  a  second 
embodiment  shown  in  Fig.  10).  To  do  so,  the  sheet 
stack  may  be  formed  by  overlapping  a  next  sheet 
on  a  previous  sheet  shifted  back  to  obtain  a  dis- 
tance  (-  I)  (in  place  of  the  distance  I  in  Fig.  6), 
and  the  branch  guide  37  and  the  separating  claw 
38  may  be  arranged  below  the  lower  guide  31  .  To 
shift  back  the  previous  sheet  by  the  distance  (-  I), 
a  pair  of  rollers  42  are  arranged  below  the  sheet 
feeding  path  23. 

Further,  the  separating  claw  38  may  be  con- 
structed  by  attaching  a  thin  elastic  sheet  38c 
(polyester  film  having  a  thickness  of  50  urn)  to  a 
holding  member  38b  (see  Fig.  3D).  In  this  case,  in 
order  to  prevent  the  damage  of  the  elastic  sheet 
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the  longer  sheet  is  treated.  Similarly,  by  setting  the 
time  period  (t2  -  At)  in  accordance  with  the  length 
of  the  sheet,  the  sheets  having  different  sizes  can 
be  stacked  in  the  stepped  fashion  with  offsetting  by 

5  the  distance  I,  respectively. 
Further,  \r\  the  case  where  the  sheets  are  sepa- 

rated  and  re-fed  one  by  one,  the  time  periods  ti  3, 
tu  and  tis  in  the  flow  chart  of  Fig.  21  may  be 
changed  in  accordance  with  the  length  of  the  sheet 

10  P.  Since  the  time  period  t.3  corresponds  to  a  time 
required  for  drawing  out  the  trailing  end  of  the 
lowermost  sheet  Pi  from  the  free  end  of  the  sepa- 
rating  claw  50,  this  time  period  is  set  to  be  pro- 
longed  as  the  longer  sheet  is  treated.  Similarly, 

75  since  the  time  period  U  corresponds  to  a  time 
required  for  drawing  out  the  stacked  sheets  not  to 
be  re-fed  from  the  paired  rollers  32a,  32b,  this  time 
period  is  also  set  to  be  prolonged  as  the  longer 
sheet  is  treated.  The  size  of  the  sheet  P  is  de- 

20  tected  by  the  sheet  size  detection  device  41  of  Fig. 
2,  and,  in  accordance  with  the  detected  size  of  the 
sheet,  the  time  periods  h,  (t2  -  At),  t3,  t+  and  ts  are 
calculated  by  the  controlling  portion  33.  The  sheet 
size  detection  device  41  may  be  of  any  conven- 

25  tional  type  wherein  the  size  of  the  sheet  is  de- 
tected  from  the  cassette  or  wherein  the  size  of  the 
sheet  is  detected  on  the  basis  of  the  time  passing 
through  the  sensor. 

As  mentioned  above,  according  to  the  illus- 
30  trated  embodiment,  as  shown  in  Fig.  23,  only  the 

lowermost  sheet  Pi  can  be  re-fed  by  means  of  the 
paired  rollers  32a,  32b  while  pinching  and  holding 
the  other  sheets  P  by  means  of  the  paired  rollers 
28a,  28b.  Accordingly,  there  is  no  frictional  sliding 

35  movement  between  the  sheeets  Pi  and  P2  in  the 
nip  area.  Further,  since  the  trailing  end  of  the 
lowermost  sheet  Pi  is  retarded  below  the  paired 
rollers  28a,  28b  through  the  bent  portion  31a  of  the 
lower  guide  31,  the  frictional  sliding  movement 

40  between  the  sheets  can  be  prevented  regardless  of 
the  size  of  the  sheet,  without  changing  the  distance 
between  the  paired  rollers  28a,  28b  and  32a,  32b, 
and  accordingly,  it  is  not  needed  to  lengthen  the 
sheet  feeding  paths  27,  31  and  the  like  for  prevent- 

45  ing  such  frictional  sliding  movement. 
Next,  a  fourth  embodiment  of  the  present  in- 

vention  will  be  explained  with  reference  to  Fig.  24. 
In  this  fourth  embodiment,  a  separating  claw  51 

is  rotatably  mounted  on  a  shaft  51a  and  is  weakly 
50  biased  in  an  anti-clockwise  direction  (to  urge  a  free 

end  of  the  claw  against  the  stacked  sheets)  by 
means  of  a  tension  spring  61  .  Further,  a  stopper  62 
is  provided  for  preventing  the  separating  claw  51 
from  lowering  below  a  position  where  the  separat- 

55  ing  claw  protrudes  slightly  above  the  lower  guide 
31. 

With  this  arrangement,  even  if  the  stacked 
sheets  are  irregular  due  to  the  curled  ends  thereof 

start  to  be  rotated  (steps  S112,  S113)  and  the 
stacked  sheets  P  are  sent  to  the  paired  rollers  32a, 
32b.  At  a  point  that  the  trailing  end  of  the  lower- 
most  sheet  Pi  has  passed  through  the  separating 
claw  50  and  the  trailing  end  of  the  second  sheet  P2 
contacts  the  separating  claw  50,  i.e.,  at  a  point  that 
after  a  predetermined  time  period  ti  3  has  been 
elapsed  from  when  the  sensor  37  is  turned  ON  by 
the  lowermost  sheet  Pi  ,  the  motor  28m  is  reversed 
(steps  S114,  S115,  S116,  S117).  This  condition  is 
shown  in  Fig.  22.  After  a  time  period  tu  has  been 
elapsed  from  the  initiation  of  the  reverse  movement 
of  the  stacked  sheets,  only  the  lowermost  sheet  Pi 
is  pinched  by  the  paired  rollers  32a,  32b. 

During  the  reverse  movement  of  the  stacked 
sheets  P  in  the  steps  S116  and  S117,  the  lower- 
most  sheet  Pi  is  separated  from  the  other  sheets 
by  the  separating  claw  50  and  is  guided  between 
the  separating  claw  50  and  the  bent  portion  31a, 
with  the  result  that  the  lowermost  sheet  is  not 
pinched  by  the  paired  rollers  28a,  28b.  At  the  same 
time,  the  motor  28m  is  stopped  and  the  motor  32m 
is  normally  rotated  (steps  S118,  S119,  S120).  This 
condition  is  shown  in  Fig.  23. 

After  a  time  period  ti  5  has  been  elapsed,  the 
leading  end  of  the  lowermost  sheet  Pi  reaches  the 
regist  rollers  12,  and,  at  the  point  that  a  loop  is 
formed  in  the  sheet,  the  motor  32m  is  stopped 
(step  S121,  S122).  In  the  steps  S116,  S117,  the 
lowermost  sheet  Pi  is  introduced  between  the  sep- 
arating  claw  50  and  the  bent  portion  31a  and  other 
stacked  sheets  including  the  second  sheet  P2  are 
shifted  back  on  the  lower  guide  27. 

In  the  steps  S119,  S120,  the  reverse  move- 
ment  of  the  stacked  sheets  is  stopped,  and  at  the 
same  time  the  lowermost  sheet  Pi  is  fed  out  by 
means  of  the  paired  rollers  32a,  32b.  When  the  set 
number  of  sheets  are  not  yet  re-fed,  the  sequence 
returns  to  the  step  S112,  and  the  same  sequence 
is  repeated.  On  the  other  hand,  when  the  set  num- 
ber  of  sheets  are  re-fed  (step  S123),  the  sequence 
is  ended.  During  the  conveyance  of  the  lowermost 
sheet  Pi  ,  since  the  other  stacked  sheets  are 
pinched  by  the  paired  rollers  28a,  28b,  these  re- 
maining  sheets  are  not  fed  together  with  the  lower- 
most  sheet. 

With  the  above-mentioned  arrangement,  it  is 
possible  that  the  sheets  having  different  sizes  be 
stacked  in  the  stepped  fashion  and  be  separated 
and  re-fed  one  by  one,  without  changing  the  dis- 
tance  between  the  paired  rollers  28a,  28b  and  32a, 
32b.  That  is  to  say,  in  the  case  where  the  sheets  P 
are  stacked  in  the  stepped  fashion,  the  time 
periods  t2  and  (t2  -  At)  in  the  flow  chart  of  Fig.  4 
may  be  changed  in  accordance  with  the  length  of 
the  sheet  in  a  feeding  direction.  In  order  to  draw 
out  the  trailing  end  of  the  sheet  from  the  paired 
rollers  25,  the  time  period  t2  may  be  prolonged  as 
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be  extended  or  retracted  through  an  opening 
formed  in  the  lower  guide  31  . 

Further,  on  a  shaft  64a  disposed  near  the  shaft 
53a,  there  is  rotatably  mounted  a  switching  guide 

5  plate  64  which  can  form  a  part  of  the  lower  guide 
31  when  closed  and  can  be  opened  toward  a  lower 
retarding  space  65. 

Next,  the  operation  of  the  copying  machine 
according  to  this  seventh  embodiment  will  be  ex- 

w  plained. 
A  sequence  for  stacking  a  plurality  of  sheets 

on  the  lower  guide  (re-feeding  path)  27  is  the  same 
as  that  in  the  first  embodiment  described  with 
reference  to  the  flow  chart  of  Fig.  4. 

75  A  manner  that  the  sheets  are  stacked  is  shown 
in  Figs.  30  to  32.  Fig.  30  shows  a  condition  at  a 
point  that  the  step  S5  in  Fig.  4  is  finished,  Fig.  31 
shows  a  condition  at  a  point  that  the  motor  28m  is 
stopped  in  the  step  S8,  and  Fig.  20  shows  a 

20  condition  that  the  sheets  are  stacked  by  repeating 
the  sequences  of  the  steps  S2  to  S9  in  the  flow 
chart  of  Fig.  4. 

Next,  a  sequence  for  re-feeding  the  stacked 
sheets  P  for  a  second  image  forming  operation  in 

25  the  both-surface  printing  mode  or  the  multi-print 
mode  will  be  described  with  reference  to  a  flow 
chart  of  Fig.  33. 

When  the  start  is  commanded  through  the  key- 
board  40  (step  S211),  the  motors  28m  and  32m 

30  start  to  be  rotated  (steps  S212,  S213)  and  the 
stacked  sheets  P  are  sent  to  the  paired  rollers  32a, 
32b.  When  the  trailing  end  of  the  first  sheet  P 
passes  through  a  position  above  the  stopper  53,  a 
solenoid  53s  for  driving  the  stopper  53  and  a 

35  solenoid  64s  for  driving  the  switching  guide  plate 
are  turned  ON  (step  S216),  so  that  the  stopper  53 
is  protruded  above  the  switching  guide  plate  64  to 
stop  the  trailing  end  of  the  first  sheet  P  and  the 
switching  guide  plate  64  is  opened.  Then,  the  mo- 

40  tors  28m,  32m  are  rotated  reversely  (steps  S217, 
S218).  The  timing  for  reversing  these  motors  is  set 
by  a  time  period  t.23  elapsed  (step  S215)  after  the 
leading  end  of  the  first  sheet  P  is  detected  by  the 
sensor  39  (step  S214).  At  this  point,  the  lowermost 

45  sheet  P,  and  other  sheets  rested  on  the  lowermost 
sheet  and  positioned  between  the  paired  rollers 
32a,  32b  are  all  pinched  by  the  paired  rollers  32a, 
32b,  as  shown  in  Fig.  34. 

By  the  reverse  rotations  of  the  motors  28m, 
50  32m  (steps  S217,  S218),  the  trailing  end  of  the 

lowermost  (first)  sheet  P  is  abutted  against  the 
stopper  53,  with  the  result  that  the  lowermost  sheet 
is  flexed  to  be  retarded  into  the  retarding  space  65. 
The  other  stacked  sheets  P.  are  shifted  on  the 

55  lower  guides  27,  31  in  the  reverse  direction  by 
means  of  the  paired  rollers  28a,  28b  and  32a,  32b. 

Then,  at  the  point  that  only  the  first  sheet  P  is 
pinched  by  the  paired  rollers  32a,  32b,  the  motor 

or  the  first  sheet  Pi  is  difficult  to  be  separated  from 
the  second  sheet  P2  due  to  the  electrostatic  adhe- 
sion  between  these  sheets,  since  the  free  end  of 
the  separating  claw  51  is  positively  engaged  by  the 
sheet  P,  the  first  or  lowermost  sheet  Pi  can  be 
separated  more  effectively. 

Next,  a  fifth  embodiment  of  the  present  inven- 
tion  will  be  explained  with  reference  to  Fig.  25. 

In  this  fifth  embodiment,  in  place  of  the  tension 
spring  61  in  the  fourth  embodiment,  a  solenoid  63 
is  provided  for  positioning  the  separating  claw  61, 
and  the  stopper  62  is  omitted. 

With  this  arrangement,  as  shown  in  Fig.  26, 
when  the  first  or  lowermost  sheet  Pi  is  separated 
from  the  second  sheet  P2,  a  protruding  amount  x  of 
the  free  end  of  the  separating  claw  51  above  Ihe 
lower  guide  31  is  increased  to  facilitate  the  separa- 
tion  of  the  lowermost  sheet  from  the  other  sheets; 
whereas,  when  the  other  sheets  are  shifted,  the 
protruding  amount  x  is  decreased  to  reduce  the 
resistance  against  shifting  of  the  sheets.  In  this 
way,  the  solenoid  63  controls  two  positions  of  the 
separating  claw. 

Next,  a  sixth  embodiment  of  the  present  inven- 
tion  will  be  explained  with  reference  to  Fig.  27. 

In  this  sixth  embodiment,  the  offset  distance  i 
as  shown  in  Fig.  19  is  reversed  to  (-  i.).  With  this 
arrangement,  a  next  sheet  P  is  stacked  or  over- 
lapped  on  the  previous  sheet  or  sheets  with  offset- 
ting  the  leading  end  of  the  next  sheet  by  the 
distance  I  in  the  sheet  re-feeding  direction.  In  this 
case,  an  uppermost  sheet,  i.e.,  lastly  stacked  sheet 
Pi  will  be  firstly  re-fed. 

Further,  since  the  sheet  P  cannot  be  shifted 
leftwardly  by  the  distance  (-  I)  by  means  of  the 
paired  rollers  28a,  28b,  a  pair  of  rollers  44  are 
provided  in  connection  with  the  lower  guide  27. 
Furthermore,  since  the  first  sheet  (firstly  re-fed 
sheet)  Pi  is  rested  on  the  sheet  stack,  a  bent 
portion  30a  is  formed  on  the  upper  guide  30  and 
cooperates  with  a  separating  claw  52  to  form  a 
sheet  retarding  path  30b. 

Next,  a  seventh  embodiment  of  the  present 
invention  will  be  explained  with  reference  to  Figs. 
28  to  34. 

Fig.  28  shows  an  image  forming  system  incor- 
porating  the  seventh  embodiment  of  the  present 
invention,  which  is  embodied  as  a  copying  machine 
which  can  perform  the  both-surface  printing  opera- 
tion  and  the  multi-print  operation  with  different  col- 
ors. 

In  Figs.  28  and  29,  structural  elements  similar 
to  those  of  the  first  embodiment  shown  in  Figs.  1 
and  2  are  designated  by  the  same  reference  nu- 
merals  and  the  explanation  thereof  will  be  omitted. 

An  L-shaped  stopper  53  is  rotatably  mounted 
on  a  shaft  53a  in  the  vicinity  of  a  rear  end  of  the 
lower  guide  31  near  the  paired  rollers  28a,  28b  to 
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the  flapper  38.  As  shown  in  Fig.  36B,  a  bottom 
surface  38b  of  the  flapper  38  is  spaced  apart  by  a 
distance  H  from  a  bottom  surface  of  the  recessed 
portion  70  and  is  positioned  slightly  below  the 

5  surface  of  the  lower  guide  31  by  a  distance  hi  , 
when  the  flapper  is  lowered. 

Next,  the  operation  of  the  copying  machine 
according  to  this  embodiment  will  be  explained. 

A  sequence  for  stacking  a  plurality  of  sheets 
w  on  the  lower  guides  (re-feeding  path)  27,  31  is  the 

same  as  that  in  the  first  embodiment  described 
with  reference  to  the  flow  chart  of  Fig.  4. 

A  manner  that  the  sheets  are  stacked  is  shown 
in  Figs.  37  to  39.  Fig.  37  shows  a  condition  at  a 

75  point  that  the  step  S5  in  Fig.  4  is  finished,  Fig.  38 
shows  a  condition  at  a  point  that  the  motor  28m  is 
stopped  in  the  step  S8,  and  Fig.  39  shows  a 
condition  that  the  sheets  are  stacked  by  repeating 
the  sequences  of  the  steps  S1  to  S9  in  the  flow 

20  chart  of  Fig.  4. 
A  sequence  for  separating  and  re-feeding  the 

stacked  sheets  one  by  one  is  the  same  as  that  in 
the  first  embodiment,  and  thus,  is  executed  in 
accordance  with  the  flow  chart  of  Fig.  8. 

25  This  eighth  embodiment  differs  from  the  first 
embodiment  in  the  operation  of  the  flapper  38 
lowered  by  the  action  of  the  solenoid  38s  in  the 
step  S15  of  the  flow  chart  in  Fig.  8.  That  is  to  say, 
as  shown  in  Fig.  40,  when  the  flapper  38  is  lower- 

30  ed,  it  urges  the  first  or  lowermost  sheet  Pi  down 
toward  the  recessed  portion  70  and  separates  this 
lowermost  sheet  from  the  other  sheets.  Since  the 
bottom  surface  of  the  flapper  38  is  positioned  be- 
low  the  lower  guide  31  by  the  distance  hi  as 

35  shown  in  Fig.  36B,  the  second  sheet  P2  and  other 
sheets  thereon  ride  on  the  flapper,  thus  being 
separated  from  the  lowermost  sheet.  Incidentally, 
the  lowermost  sheet  Pi  can  advance  in  a  clearance 
between  the  flapper  38  and  the  recessed  portion 

40  70  by  the  aid  of  its  own  resiliency. 
When  a  time  period  U  required  for  separating 

the  trailing  end  of  the  first  sheet  Pi  from  the  paired 
rollers  28a,  28b  as  shown  in  Fig.  41  is  elapsed,  the 
motor  28m  is  reversed  (steps  S16,  S17).  The  first 

45  sheet  Pi  is  conveyed  in  the  downstream  direction 
by  the  paired  rollers  32a,  32b,  and  the  second 
sheet  P2  and  other  sheets  thereon  is  shifted  back 
by  the  paired  rollers  28a,  28b  to  return  to  the 
original  position,  and  then  the  motor  28m  is  stop- 

50  ped  and  the  flapper  38  is  returned  to  the  position 
shown  in  Fig.  39  (steps  S18,  S19). 

Incidentally,  in  the  illustrated  embodiment, 
while  an  example  that  the  sheets  are  stacked  in  the 
stepped  fashion  so  that  the  lowermost  sheet  P 

55  becomes  the  firstly  fed  sheet  Pi  was  explained,  by 
reversing  the  distance  t  shown  in  Fig.  38  to  (-  I), 
the  uppermost  sheet  P  may  become  the  firstly  fed 
sheet  Pi.  To  do  so,  since  the  paired  rollers  28a, 

28m  is  stopped  and  at  the  same  time  the  motor 
32m  is  rotated  normally  (steps  S219,  S220,  S221). 
Then,  at  the  point  that  the  first  sheet  P  reaches  a 
next  pair  of  rollers,  the  motor  32m  is  stopped 
(steps  S222,  S223).  Incidentally,  a  time  period  t2+ 
in  the  step  S219  and  a  time  period  fes  in  the  step 
S222  are  set  by  the  controlling  portion  33  on  the 
basis  of  the  information  from  the  sensor  39  and  the 
size  detection  device  41  . 

While  the  first  sheet  P  is  being  conveyed  by 
the  paired  rollers  32a,  32b,  since  the  other  sheets 
P  are  pinched  by  the  paired  rollers  28a,  28b,  only 
the  first  sheet  P  is  positively  separated  and  is  sent 
to  the  next  paired  rollers. 

At  a  time  that  the  motor  32m  is  stopped,  the 
stopper  53  and  the  switching  guide  plate  64  are 
returned  to  their  original  positions  (step  S224).  Fur- 
ther,  if  the  set  number  of  sheets  are  not  yet  re-fed, 
the  sequence  returns  to  the  step  S212  and  the 
above-mentioned  operation  is  repeated;  whereas, 
when  the  set  number  of  sheets  are  re-fed  (step 
S225),  the  copying  operation  is  ended. 

Incidentally,  in  the  illustrated  embodiment, 
while  an  example  that  the  sheets  are  stacked  on 
the  lower  guide  (intermediate  tray)  27  with  preced- 
ing  the  lowermost  sheet  and  the  stacked  sheets  are 
conveyed  (re-fed)  from  the  lowermost  sheet  was 
explained,  by  reversing  the  distance  I  as  shown  in 
Fig.  33  to  (-  I),  i.e.,  by  shifting  the  lowermost  sheet 
P  back  so  that  the  leading  end  of  the  sheet  is 
positioned  at  a  distance  I  from  the  paired  rollers 
28a,  28b  in  the  upstream  direction  (to  do  so,  an- 
other  pair  of  rollers  are  provided  in  the  feeding 
path  at  the  left  of  the  paired  rollers  28a,  28b),  and 
by  arranging  the  stopper  53,  switching  guide  plate 
64  and  retarding  space  65  above  the  upper  guide 
30,  the  stacked  sheets  may  be  conveyed  (re-fed) 
from  the  uppermost  sheet  (lastly  copied  sheet). 

Next,  a  eighth  embodiment  of  the  present  in- 
vention  will  be  explained  with  reference  to  Figs.  35 
to  41. 

Figs.  35  and  36  show  an  image  forming  sys- 
tem  incorporating  the  eighth  embodiment  of  the 
present  invention,  which  is  embodied  as  a  copying 
machine  which  can  perform  the  both-surface  print- 
ing  operation  and  the  multi-print  operation  with 
different  colors.  In  Figs.  35  and  36,  structural  ele- 
ments  similar  to  those  of  the  first  embodiment 
shown  in  Fig.  1  are  designated  by  the  same  refer- 
ence  numerals  and  the  explanation  thereof  will  be 
omitted. 

A  branch  guide  37  extending  rearwardly  and 
upwardly  is  arranged  on  the  upper  guide  30  near 
the  paired  rollers  32a,  32b,  and  a  flapper 
(separating  claw)  38  is  rotatably  supported  on  a 
shaft  38a  at  a  base  end  of  the  flapper  38. 

Further,  the  lower  guide  31  has  a  recessed 
portion  70  in  the  vicinity  of  a  lowered  position  of 
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1  ,  wherein  said  first  conveying  means  conveys 
the  sheet  with  pinching  it. 

3.  A  sheet  feeding  apparatus  according  to  claim 
5  1  ,  wherein  said  second  conveying  means  con- 

veys  the  sheet  with  pinching  it. 

4.  A  sheet  feeding  apparatus  according  to  claim 
1,  wherein  said  separating  means  guides  the 

w  outermost  sheet  and  other  sheets  in  the  sheet 
stack  being  conveyed  by  said  first  conveying 
means  into  different  directions. 

5.  A  sheet  feeding  apparatus  according  to  claim 
75  1  ,  wherein  said  separating  means  is  positioned 

between  the  outermost  sheet  and  other  sheets 
in  the  sheet  stack  being  conveyed  by  said  first 
conveying  means  to  seperate  the  outermost 
sheet  from  the  other  sheets. 

20 
6.  A  sheet  feeding  apparatus  according  to  claim 

5,  wherein  said  separating  means  includes  a 
separating  member  having  a  pointed  free  end 
inserted  between  the  outermost  sheet  and  oth- 

25  er  sheets  in  the  sheet  stack  being  conveyed 
by  said  first  conveying  means  to  separate  the 
outermost  sheet  from  the  other  sheets. 

7.  A  sheet  feeding  apparatus  according  to  claim 
30  6,  wherein  said  free  end  of  said  separating 

member  is  urged  against  a  surface  portion  of 
the  outermost  sheet  which  is  opposed  to  the 
other  sheets  but  does  not  contact  with  the 
other  sheets,  to  separate  the  outermost  sheet 

35  from  the  other  sheets  in  the  sheet  stack  being 
conveyed  by  said  first  conveying  means. 

8.  A  sheet  feeding  apparatus  according  to  claim 
7,  further  including  a  guide  member  for  guiding 

40  a  surface  of  the  sheet  which  does  not  contact 
with  said  separating  member,  said  guide  mem- 
ber  having  recessed  portion  for  receiving  the 
sheet  flexed  due  to  the  contact  between  the 
sheet  and  said  separating  member. 

45 
9.  A  sheet  feeding  apparatus  comprising: 

first  conveying  means  for  conveying  a 
sheet  stack  formed  in  a  stepped  fashion  by 
offsetting  each  sheet  by  a  predetermined  dis- 

50  tance  in  a  predetermined  direction  toward  said 
predetermined  direction; 

separating  means  disposed  at  a  down- 
stream  side  of  said  first  conveying  means  in  a 
sheet  conveying  direction  and  adapted  to  be 

55  positioned  between  an  outermost  sheet  and 
other  sheets  in  the  sheet  stack  being  conveyed 
by  said  first  conveying  means  to  separate  the 
outermost  sheet  from  the  other  sheets;  and 

28b  cannot  shift  the  trailing  end  of  the  sheet  toward 
the  left  of  these  rollers,  as  shown  in  Fig.  42,  an- 
other  pair  of  rollers  242  are  arranged  at  the  left  of 
the  lower  guide  27,  thus  shifting  back  the  sheet  by 
the  distance  (-  I)  from  the  paired  rollers  28a,  28b. 
Further,  a  recessed  portion  71  is  formed  in  the 
upper  guide  30,  and  the  branch  guide  37  and 
flapper  38  are  disposed  below  the  recessed  portion 
71.  With  this  arrangement,  the  stacked  sheets  can 
be  re-fed  from  the  uppermost  sheet  for  the  image 
forming  operation. 

The  present  invention  provides  a  sheet  feeding 
apparatus  comprising  first  conveying  means  for 
conveying  a  sheet  stack  formed  in  a  stepped  fash- 
ion  by  offsetting  each  sheet  by  a  predetermined 
distance  in  a  predetermined  direction  toward  the 
predetermined  direction  or  toward  an  opposite  di- 
rection,  separating  means  disposed  at  a  down- 
stream  side  of  the  first  conveying  means  in  the 
predetermined  direction  and  adapted  to  separate 
an  outermost  sheet  from  the  sheet  stack  being  fed 
by  the  first  conveying  means,  second  conveying 
means  for  conveying  the  sheet  separated  by  the 
separating  means,  and  control  means  for  control- 
ling  the  first  conveying  means  in  such  a  manner 
that  the  first  conveying  means  is  activated  to  con- 
vey  the  sheet  stack  in  the  predetermined  direction 
and  the  first  conveying  means  is  stopped  after  the 
sheet  separated  by  the  separating  means  starts  to 
be  conveyed  by  the  second  conveying  means. 

Claims 

1.  A  sheet  feeding  apparatus  comprising: 
first  conveying  means  for  conveying  a 

sheet  stack  formed  in  a  stepped  fashion  by 
offsetting  each  sheet  by  a  predetermined  dis- 
tance  in  a  predetermined  direction  toward  said 
predetermined  direction  or  toward  an  opposite 
direction; 

separating  means  disposed  at  a  down- 
stream  side  of  said  first  conveying  means  in 
said  predetermined  direction  and  adapted  to 
separate  an  outermost  sheet  from  the  sheet 
stack  being  fed  by  said  first  conveying  means; 

second  conveying  means  for  conveying 
the  sheet  separated  by  said  separating  means; 
and 

control  means  for  controlling  said  first  con- 
veying  means  in  such  a  manner  that  said  first 
conveying  means  is  activated  to  convey  the 
sheet  stack  in  said  predetermined  direction 
and  said  first  conveying  means  is  stopped 
after  the  sheet  separated  by  said  separating 
means  starts  to  be  conveyed  by  said  second 
conveying  means. 

2.  A  sheet  feeding  apparatus  according  to  claim 

10 
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sheet  stack  formed  in  a  stepped  fashion  by 
offsetting  each  sheet  by  a  predetermined  dis- 
tance  in  a  predetermined  direction  toward  said 
predetermined  direction; 

second  conveying  means  disposed  at  a 
downstream  side  of  said  first  conveying  means 
in  a  sheet  conveying  direction,  for  conveying 
the  sheet  conveyed  by  said  first  conveying 
means;  and 

guiding  means  disposed  between  said  first 
and  second  conveying  means  and  adapted  to 
guide  an  outermost  sheet  or  other  sheets  in 
the  sheet  stack  being  conveyed  by  said  first 
conveying  means  toward  a  position  where  said 
outermost  sheet  or  said  other  sheets  are  not 
conveyed  by  said  second  conveying  means. 

second  conveying  means  for  conveying 
the  outermost  sheet  separated  by  said  separat- 
ing  means. 

10.  A  sheet  feeding  apparatus  according  to  claim 
9,  wherein  said  first  conveying  means  conveys 
the  sheet  with  pinching  it. 

11.  A  sheet  feeding  apparatus  according  to  claim 
9,  wherein  said  second  conveying  means  con- 
veys  the  sheet  with  pinching  it. 

12.  A  sheet  feeding  apparatus  according  to  claim 
9,  wherein  said  separating  means  guides  the 
outermost  sheet  and  other  sheets  in  the  sheet 
stack  being  conveyed  by  said  first  conveying 
means  in  different  directions. 

13.  A  sheet  feeding  apparatus  according  to  claim 
9,  wherein  said  separating  means  includes  a 
separating  member  having  a  pointed  free  end 
inserted  between  the  outermost  sheet  and  oth- 
er  sheets  in  the  sheet  stack  being  conveyed 
by  said  first  conveying  means  to  separate  the 
outermost  sheet  from  the  other  sheets. 

14.  A  sheet  feeding  apparatus  according  to  claim 
9,  wherein  said  free  end  of  said  separating 
member  is  urged  against  a  surface  portion  of 
the  outermost  sheet  which  is  opposed  to  the 
other  sheets  but  does  not  contact  with  the 
other  sheets,  to  separate  the  outermost  sheet 
from  the  other  sheets  in  the  sheet  stack  being 
conveyed  by  said  first  conveying  means. 

15.  A  sheet  feeding  apparatus  according  to  claim 
14,  further  including  a  guide  member  for  guid- 
ing  a  surface  of  the  sheet  which  does  not 
contact  with  said  separating  member,  said 
guide  member  having  recessed  portion  for  re- 
ceiving  the  sheet  flexed  due  to  the  contact 
between  the  sheet  and  said  separating  mem- 
ber. 

16.  A  sheet  feeding  apparatus  according  to  claim 
9,  further  including  control  means  for  control- 
ling  said  first  conveying  means  in  such  a  man- 
ner  that  said  first  conveying  means  is  activated 
to  convey  the  sheet  stack  in  said  predeter- 
mined  direction  and  said  first  conveying  means 
is  activated  to  convey  the  other  sheets  in  the 
reverse  direction  after  the  outermost  sheet 
separated  by  said  separating  means  starts  to 
be  conveyed  by  said  second  conveying 
means. 

17.  A  sheet  feeding  apparatus  comprising: 
first  conveying  means  for  conveying  a 

10 

15 

18.  A  sheet  feeding  apparatus  according  to  claim 
17,  wherein  said  guiding  means  guides  the 

20  outermost  sheet  and  the  other  sheets  in  the 
sheet  stack  being  conveyed  by  said  first  con- 
veying  means  in  different  directions. 

19.  A  sheet  feeding  apparatus  according  to  claim 
25  17,  wherein  said  guiding  means  includes  a 

guiding  member  inserted  between  the  outer- 
most  sheet  and  the  other  sheets  in  the  sheet 
stack  being  conveyed  by  said  first  conveying 
means  to  guide  the  sheet. 

30 
20.  A  sheet  feeding  apparatus  according  to  claim 

19,  wherein  said  guiding  member  is  urged 
against  a  surface  portion  of  the  outermost 
sheet  which  is  opposed  to  the  other  sheets  but 

35  does  not  contact  with  the  other  sheets,  to 
guide  the  sheet. 

21.  A  sheet  feeding  apparatus  according  to  claim 
20,  further  including  a  guide  member  for  guid- 

40  ing  a  surface  of  the  sheet  which  does  not 
contact  with  said  guiding  member,  said  guide 
member  having  a  recessed  portion  for  receiv- 
ing  the  sheet  flexed  due  to  the  contact  be- 
tween  the  sheet  and  said  guiding  member. 

45 
22.  A  sheet  feeding  apparatus  according  to  claim 

17,  further  including  control  means  for  control- 
ling  said  first  conveying  means  in  such  a  man- 
ner  that  said  first  conveying  means  is  activated 

so  to  convey  the  sheet  stack  in  said  predeter- 
mined  direction  and  said  first  conveying  means 
is  activated  to  convey  the  other  sheets  in  the 
reverse  direction  after  the  outermost  sheet 
separated  by  said  guiding  means  starts  to  be 

55  conveyed  by  said  second  conveying  means. 

23.  An  image  forming  system  comprising: 
containing  means  for  containing  sheets; 

11 
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supplying  means  for  feeding  out  the  sheet 
contained  in  said  containing  means; 

image  forming  means  for  forming  an  im- 
age  on  the  sheet  fed  out  by  said  supplying 
means;  5 

stacking  means  for  stacking  the  sheets  on 
which  the  image  are  formed  by  said  image 
forming  means  in  a  stepped  fashion  by  offset- 
ting  each  sheet  by  a  predetermined  distance  in 
a  predetermined  direction;  10 

first  conveying  means  for  conveying  a 
sheet  stack  formed  in  a  stepped  fashion  by 
offsetting  each  sheet  by  the  predetermined 
distance  in  the  predetermined  direction  by  said 
stacking  means  toward  said  predetermined  di-  75 
rection; 

separating  means  disposed  at  a  down- 
stream  side  of  said  first  conveying  means  in  a 
sheet  conveying  direction  and  adapted  to  be 
positioned  between  an  outermost  sheet  and  20 
other  sheets  in  the  sheet  stack  being  conveyed 
by  said  first  conveying  means  to  separate  said 
outermost  sheet  from  said  other  sheets;  and 

second  conveying  means  for  conveying 
the  outermost  sheet  separated  by  said  separat-  25 
ing  means  to  said  image  forming  means. 
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