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Description 

The  present  invention  relates  to  a  sorter  which 
distributes  sheet  materials  discharged  sequentially 
from  sheet  material  discharging  device  and  which 
accommodates  them  on  a  plurality  of  sheet  ma- 
terial  accommodating  means  called  bins. 

The  sheet  material  discharging  device  may  be 
an  image  forming  apparatus  such  as  a  copying 
apparatus  and  a  printer,  which  discharges  or  out- 
puts  one  by  one  sheet  materials  such  as  cut 
sheets,  cards  and  other  sheet  like  materials. 

Conventional  sheet  material  sorting  machines 
(sorter)  are  generally  divided  into  two  types,  i.e.,  a 
movable  bin  type  sorter  and  a  fixed  bin  type  sorter. 

The  movable  bin  type  sorter,  which  is  dis- 
closed  in  DE  31  41  447  A1  is  such  that  the  entirety 
of  plural  bins  is  moved  as  a  unit  relative  to  a  sheet 
material  discharge  outlet  of  a  sheet  material  dis- 
charging  device,  so  that  the  inlet  portions  of  the 
individual  inlets  of  the  bins  are  sequentially  op- 
posed  to  the  sheet  material  discharge  outlet  to 
distribute  the  sheet  materials  to  the  individual  bins. 

A  fixed  bin  type  sorter  is  such  that  the  bins  are 
maintained  stationary,  and  a  sheet  passage  mecha- 
nism  is  provided  which  includes  guiding  plates  and 
deflecting  plates  to  selectively  distribute  the  sheet 
materials  from  the  sheet  material  discharge  outlet 
to  the  individual  inlets  of  the  bins,  whereby  the 
discharged  sheet  materials  are  delivered  to  the 
individual  bins. 

It  is  considered  that  the  fixed  bin  type  sorter  is 
provided  with  a  movable  sheet  material  delivering 
means  which  is  controlled  and  reciprocally  moved 
in  the  space  between  the  sheet  discharge  outlet 
and  the  sheet  material  inlets  of  the  individual  bins 
and  which  receives  the  sheet  materials  each  time 
they  are  discharged  from  the  sheet  material  dis- 
charge  outlet  and  sequentially  delivers  the  sheet 
materials  to  the  individual  sheet  inlets  of  the  bins. 

Figure  1  shows  an  example  of  this  type  sorter, 
wherein  the  main  apparatus  from  which  the  sheet 
material  is  discharged  is  designated  by  a  reference 
A,  which  is  an  electrophotographic  copying  ma- 
chine  in  this  example.  The  main  apparatus  A  is 
provided  with  a  sheet  material  discharge  outlet  70. 
A  sorter  C  is  disposed  adjacent  to  the  sheet  ma- 
terial  discharge  outlet  of  the  main  apparatus  A.  In 
this  example,  the  sorter  C  is  in  the  form  of  an 
attachment,  which  is  attached  to  the  main  appara- 
tus  A  when  to  be  used,  or  in  the  form  of  the 
equipment  fixed  to  the  main  apparatus  A. 

The  sorter  C  includes  a  plurality  of  bins  1a,  1b, 
1c,  1d,  1e,  1f,  1g,  1h  and  1j  fixedly  arranged 
vertically.  There  is  provided  a  sheet  material  grip- 
ping  and  conveying  means,  which  will  hereinafter 
be  called  "a  delivering  unit"  (sheet  material  de- 
livering  means),  which  is  controlled  and  vertically 

movable  in  a  space  between  the  sheet  discharge 
outlet  of  the  main  apparatus  A  and  a  sheet  inlet 
side  of  the  vertically  arranged  bins  1a  -  1j.  The 
delivering  unit  includes  a  couple  of  rollers  61  and 

5  62  for  gripping  and  conveying  the  sheet  material, 
an  unshown  motor  for  driving  the  rollers  61  and  62 
and  a  sensor  63  for  detecting  presence  of  the 
sheet  material.  The  delivering  unit  60  is  mounted 
and  supported  on  a  belt  66  which  runs  on  a  bottom 

io  driving  pulley  64  and  a  top  follower  pulley  65,  by 
means  of  which  it  is  controlled  and  vertically 
moved  by  forward  and  backward  rotations  of  the 
belt  66  controlled  by  the  driving  pulley  64. 

(1)  When  a  start  key  (not  shown)  of  the  main 
75  apparatus  A  (copying  machine)  is  depressed, 

the  copying  operation  of  the  main  apparatus  A  is 
started.  In  the  sorter  C,  the  delivering  unit  60  is 
normally  maintained  at  a  home  position  where  it 
is  opposed  to  a  sheet  material  discharge  outlet 

20  70  of  the  main  apparatus  A.  However,  if  it  is  not 
at  the  home  position  when  the  start  key  is 
depressed,  the  driving  pulley  64  is  rotated  for- 
wardly  or  backwardly  so  as  to  place  it  at  the 
home  position  (initial  setting). 

25  (2)  The  driving  motor  is  actuated  for  the  forward 
rotation  of  the  rollers  61  and  62  of  the  delivery 
unit  60. 
(3)  A  copy  sheet  material  is  introduced  from  the 
main  apparatus  A  into  the  sorter  C  through  the 

30  discharge  outlet  70. 
(4)  The  sheet  material  now  introduced  into  the 
sorter  C  is  directed  into  a  nip  formed  between 
the  rollers  61  and  62  Of  the  delivery  unit  60 
waiting  for  the  sheet  material  at  the  sheet  dis- 

35  charge  outlet  70,  the  rollers  61  and  62  rotating 
forwardly. 
(5)  When  the  leading  edge  portion  of  the  sheet 
material  is  passed  through  the  nip  formed  be- 
tween  the  rollers  61  and  62  by  a  predetermined 

40  distance,  the  sensor  63  detects  the  presence  of 
the  sheet  material,  in  response  to  which  the 
rotation  of  the  rollers  61  and  62  is  stopped.  By 
this,  the  leading  edge  portion  of  the  sheet  ma- 
terial  is  securedly  gripped  by  the  nip  formed 

45  between  the  rollers  61  an  62.  Also,  in  response 
to  the  detection  signal,  the  forward  rotation  of 
the  driving  pulley  64  is  started,  so  that  the 
delivering  unit  60  is  moved  upwardly  at  the 
speed  which  is  substantially  the  same  as  the 

50  sheet  discharging  speed  of  the  sheet  discharge 
outlet  70. 
(6)  When  the  delivering  unit  60  reaches  a  posi- 
tion  where  it  is  opposed  to  the  sheet  material 
inlet  of  a  predetermined  bin,  more  particularly, 

55  the  topmost  bin  1a  in  this  example,  the  upward 
movement  of  the  delivering  unit  60  is  stopped 
instantaneously.  Simultaneously,  the  rotation  of 
the  rollers  61  and  62  is  resumed,  by  which  the 
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sheet  material  of  which  the  leading  edge  portion 
has  been  gripped  by  the  rollers  61  and  62  is 
delivered  or  discharged  onto  the  bin  1a. 
(7)  When  the  sensor  63  detects  the  discharge  of 
the  sheet  material  onto  the  bin  1a  by  detecting 
the  trailing  edge  of  the  sheet  material,  the  deliv- 
ery  unit  60  is  moved  downwardly  by  a  reversed 
rotation  of  the  driving  pulley  64,  and  it  is  re- 
turned  to  the  home  position  where  it  is  opposed 
to  the  sheet  material  discharge  outlet  70,  so  that 
it  is  prepared  for  receiving  the  next  sheet  ma- 
terial. 
(8)  Subsequently,  the  operations  including  the 
sheet  material  transportation  from  the  sheet  dis- 
charge  outlet  70  to  the  sheet  material  inlet  of  the 
bin  by  the  delivery  unit  60  and  the  returning  of 
the  delivering  unit  60  to  the  sheet  discharge 
outlet  70  after  the  sheet  delivery  to  the  bin,  are 
repeated  similarly  to  the  steps  (3)  -  (7),  for  the 
individual  bins  1b,  1c  ..,  whereby  the  sheet 
materials  are  distributed  to  the  individual  bins. 

For  the  bins  disposed  below  the  home  position 
of  the  delivering  unit,  the  sheet  materials  are  deliv- 
ered  by  the  downward  movement  of  the  delivering 
unit  60,  and  the  delivering  unit  60  is  returned  to  the 
home  position  by  the  upward  movement. 

In  this  type  of  the  sorter  of  Figure  1,  the 
returning  operation  of  the  delivering  unit  60  from 
each  of  the  sheet  inlets  of  the  bins  to  the  home 
position,  is  possible  only  after  the  sheet  material 
delivered  to  a  bin  by  the  delivering  operation  is 
introduced  onto  the  bin  by  the  rotation  of  the  rollers 
61  and  62  and  after  the  trailing  edge  of  the  sheet 
material  is  completely  released  from  the  nip  be- 
tween  the  rollers  61  and  62.  Therefore,  where  the 
sorter  C  is  used  with  a  main  apparatus  A  in  which 
the  spatial  or  time  intervals  between  the  sequen- 
tially  discharged  sheet  materials  is  short,  as  in  a 
high  speed  copying  machine,  the  returning  opera- 
tion  of  the  delivering  unit  60  must  be  performed  at 
an  extremely  high  speed  so  as  to  meet  the  short 
spatial  or  time  intervals.  This  extremely  high  speed 
requires  use  of  a  high  power  driving  motor  con- 
suming  much  electricity.  Also,  the  sorter  mecha- 
nism  is  imparted  with  a  heavy  load  with  the  result 
of  necessity  of  increasing  strength  of  the  mecha- 
nism.  Accordingly,  the  sorter  C  becomes  bulky  and 
costly. 

It  may  be  considered  that  the  distance  between 
the  home  position  of  the  delivering  unit  60  and  the 
sheet  inlet  portions  of  the  most  distant  bins  1a  and 
1j  is  made  short  to  reduce  the  maximum  required 
time  for  the  returning  of  the  delivering  unit  60  in  an 
attempt  to  meet  the  sheet  materials  discharged  at 
short  spatial  and  time  intervals  from  a  high  speed 
type  main  apparatus  A.  This,  however,  results  in 
that  the  total  number  of  the  bins  (total  number  of 
stages)  must  be  reduced  or  otherwise  the  intervals 

between  the  adjacent  bins  must  be  reduced.  The 
reduction  of  the  bin  number  means  the  reduction  of 
the  number  of  sets  of  sortable  sheets,  while  the 
reduction  of  the  bin  intervals  means  reduction  of 

5  the  capacity  of  each  of  the  bins. 

SUMMARY  OF  THE  INVENTION 

Accordingly,  it  is  a  principal  object  of  the 
io  present  invention  to  provide  a  sheet  material  dis- 

tributing  apparatus  by  which  the  sheet  materials 
can  be  sorted  at  a  high  speed  without  reduction  of 
the  sortable  sets  of  sheet  materials. 

According  to  one  aspect  of  the  present  inven- 
15  tion,  there  is  provided  a  sheet  material  distributing 

apparatus  comprising  a  plurality  of  bins  for  accom- 
modating  sheet  materials,  a  first  sheet  material 
gripping  and  conveying  means  which  can  be  op- 
posed  to  a  sheet  material  inlet  of  each  of  said  bins 

20  and  second  sheet  material  gripping  and  conveying 
means  displaceable  to  receive  a  sheet  material 
from  a  sheet  material  discharging  device  and  for 
transferring  the  sheet  material  to  said  first  sheet 
material  gripping  and  conveying  means. 

25  By  the  provision  of  the  first  and  second  sheet 
material  gripping  and  conveying  means  as  the 
sheet  material  delivering  means, 

(1)  The  sheet  material  discharged  from  the 
sheet  material  discharging  apparatus  is  gripped 

30  at  a  predetermined  position  by  the  second  sheet 
material  gripping  and  conveying  means,  the 
second  sheet  material  gripping  and  conveying 
means  is  displaced  to  the  position  of  the  first 
sheet  material  gripping  and  conveying  means 

35  placed  at  the  sheet  material  inlet  of  a  predeter- 
mined  bin.  The  sheet  material  is  transferred 
from  the  second  sheet  material  gripping  and 
conveying  means  to  the  first  sheet  material  grip- 
ping  and  conveying  means,  and  the  sheet  ma- 

40  terial  is  delivered  onto  a  predetermined  bin  by 
the  first  sheet  material  gripping  and  conveying 
means. 
(2)  After  the  sheet  material  is  transferred  from 
the  second  sheet  material  gripping  and  convey- 

45  ing  means  moved  to  the  position  of  the  first 
sheet  material  gripping  and  conveying  means 
placed  at  the  sheet  material  inlet  of  a  predeter- 
mined  bin,  to  the  first  sheet  material  gripping 
and  conveying  means,  and  the  leading  edge 

50  portion  thereof  is  gripped  by  the  first  sheet 
material  gripping  and  conveying  means,  the 
second  sheet  material  gripping  and  conveying 
means  is  returned  to  the  predetermined  position. 
In  this  manner,  the  sheet  materials  are  sequen- 

55  tially  delivered  to  the  individual  bins. 
Since  the  sheet  materials  are  distributed  in  this 

manner,  after  the  sheet  material  is  transferred  from 
the  second  sheet  material  gripping  and  conveying 
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means  to  the  first  sheet  material  gripping  and  con- 
veying  means,  and  the  leading  edge  portion  of  the 
sheet  material  is  transferred  to  and  gripped  by  the 
first  sheet  material  gripping  and  conveying  means, 
the  second  sheet  material  gripping  and  conveying 
means  can  be  immediately  returned  to  the  pre- 
determined  position  to  receive  the  next  sheet  ma- 
terial,  without  waiting  for  the  sheet  material  to  be 
completely  discharged  onto  the  bin  after  passing 
through  the  second  and  first  sheet  material  grip- 
ping  and  conveying  means.  Accordingly,  the  sorter 
can  meet  the  short  spatial  or  time  intervals  of  a 
high  speed  sheet  material  discharging  apparatus, 
without  specially  increasing  the  returning  speed  of 
the  second  sheet  material  gripping  an  conveying 
means  or  without  reducing  the  total  number  of  the 
bins  or  the  distance  between  the  adjacent  bins. 

As  will  be  understood  from  the  above  para- 
graph  (2),  even  if  the  second  sheet  material  grip- 
ping  and  conveying  means  is  immediately  re- 
turned,  the  leading  edge  portion  of  the  sheet  ma- 
terial  transferred  from  the  second  sheet  material 
gripping  and  conveying  means  to  the  first  sheet 
material  gripping  and  conveying  means  is  secured- 
ly  transferred  to  and  gripped  by  the  first  means, 
and  therefore,  there  occurs  no  trouble  in  convey- 
ance,  and  the  transferred  sheet  material  is  dis- 
charged  onto  a  predetermined  bin  by  the  first  sheet 
material  gripping  and  conveying  means. 

Therefore,  the  intended  object  is  achieved,  and 
the  sorter  according  to  this  aspect  of  the  present 
invention  is  particularly  effective  as  a  sheet  ma- 
terial  distributer  used  with  a  high  speed  copying 
machine  or  the  like. 

According  to  another  aspect  of  the  present 
invention,  the  second  sheet  material  gripping  and 
conveying  means  is  also  returned  to  the  predeter- 
mined  position  after  it  transfers  the  sheet  material 
to  the  first  sheet  material  gripping  and  conveying 
means,  and  the  sheet  material  conveying  speed  VR 
of  the  second  sheet  material  gripping  and  convey- 
ing  means  during  the  returning  stroke  is  substan- 
tially  equal  to  a  sum  (V1  +V2)  of  the  sheet  material 
conveying  speed  V1  of  the  first  sheet  material 
gripping  and  conveying  means  and  the  returning 
speed  V2  of  the  second  sheet  material  conveying 
means;  or,  the  sheet  gripping  and  conveying  force 
of  the  second  sheet  material  gripping  and  convey- 
ing  means  is  released.  By  this  feature,  the  portion 
of  the  sheet  material  between  the  first  and  second 
sheet  material  gripping  and  conveying  means  is 
not  imparted  by  tension,  friction  force  or  bending 
force,  whereby  the  sheet  material  is  stably  con- 
veyed  to  a  predetermined  bin  by  the  first  sheet 
material  gripping  and  conveying  means,  and  is 
smoothly  conveyed  and  discharged. 

According  to  a  further  aspect  of  the  present 
invention,  the  first  sheet  material  gripping  and  con- 

veying  means  is  returned  to  the  home  position 
each  time  it  receives  the  sheet  material.  By  this 
feature,  the  first  sheet  gripping  and  conveying 
means  will  suffice  if  it  sequentially  reciprocates 

5  between  its  home  position  and  the  sheet  material 
inlets  of  the  individual  bins,  and  the  maximum 
reciprocating  range  can  be  relatively  made  smaller 
if  the  home  position  is  determined  properly  in 
terms  of  the  most  distant  bin.  Therefore,  the  sorter 

io  can  meet  the  short  spatial  and  time  intervals  be- 
tween  the  sheet  materials  discharged  by  a  high 
speed  discharging  apparatus,  without  making  ex- 
tremely  high  the  returning  speed  of  the  first  and 
second  sheet  material  gripping  and  conveying 

is  means  to  the  respective  home  positions,  or  without 
reducing  the  number  of  bins  or  reducing  the  inter- 
vals  between  the  adjacent  bins. 

According  to  a  further  aspect  of  the  present 
invention,  the  first  sheet  material  gripping  and  con- 

20  veying  means  is  provided  with  a  bin  position  de- 
tecting  means,  and  the  second  sheet  material  grip- 
ping  and  conveying  means  is  provided  with  a  de- 
tecting  means  for  detecting  a  position  of  the  first 
sheet  material  gripping  and  conveying  means.  By 

25  this  feature,  the  positioning  of  the  first  sheet  ma- 
terial  gripping  and  conveying  means  relative  to  the 
respective  bin  positions  and  the  positioning  of  the 
second  gripping  and  conveying  means  relative  to 
the  first  sheet  material  gripping  and  conveying 

30  means  can  be  performed  with  a  small  number  of 
parts,  with  a  simple  structure  and  with  high  preci- 
sion  and  reliability. 

The  US-A-4  498  665  discloses  another  paper 
sorting/storing  apparatus.  In  this  publication  a  pa- 

35  per  sheet  can  be  transported  through  an  outlet  of  a 
copy  apparatus  to  a  paper  transfer  section  by 
means  of  feed  rollers.  The  paper  transfer  section  is 
formed  by  a  conveyor  band  which  is  disposed  in  a 
vertical  direction  and  which  conveys  the  paper 

40  sheet  to  a  sorting/storing  means.  This 
sorting/storing  means  is  slidably  fitted  in  a  linear 
guide  rail  so  as  to  direct  the  paper  sheet  via  a 
plurality  of  bin  rollers  in  one  of  a  plurality  of  bins 
which  are  disposed  one  upon  the  other.  To  this 

45  effect  the  sorting/storing  means  can  be  positioned 
in  front  of  the  inlet  of  each  of  the  bins  by  means  of 
an  electric  drive.  Due  to  the  transport  of  the  paper 
sheet  via  the  the  conveyor  band  of  a  continuous 
conveyor  type  it  is  required  that  the  feed  rollers 

50  arranged  at  the  outlet  of  the  copy  apparatus  are 
disposed  at  an  outermost  portion  of  the  conveyor 
band  so  that  the  paper  sheet  can  be  transported  to 
all  of  the  bins  in  one  direction.  However  thereby 
large  distances  of  transportation  and  of  positioning 

55  of  the  sorting/storing  means  arise  and,  thus,  an 
acceleration  of  the  sorting/storing  operation  is  pre- 
vented. 
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  sectional  view  of  an  example  of  a 
sorter  not  using  the  present  invention. 

Figure  2  is  a  sorter  according  to  the  present 
invention  and  a  sectional  view  of  an  electrophotog- 
raphic  copying  machine  equipped  with  the  sorter. 

Figure  3  is  a  perspective  view  of  a  vertical 
driving  mechanism  for  first  and  second  delivering 
units. 

Figures  4A,  4B  and  4C  are  front,  left  side  and 
cross-sectional  view  partly  broken,  of  a  delivering 
unit. 

Figures  5A  and  5B  are  a  plan  view  and  a 
sectional  view  partly  broken  in  the  state  where  the 
first  delivering  unit  is  opposed  to  a  predetermined 
bin  position,  and  the  second  delivering  unit  is  op- 
posed  to  the  first  delivering  unit. 

Figures  6A  -  6N  illustrate  an  operation  of  the 
sorter. 

Figures  7A  and  7B  show  an  example  for  re- 
leasing  a  sheet  in  the  second  delivering  unit  in 
another  embodiment  of  the  present  invention. 

Figures  8A  -  80  illustrate  an  operation  of  a 
sorter  according  to  a  further  embodiment  of  the 
invention. 

Figure  9  is  a  sectional  view  of  a  sorter  accord- 
ing  to  or  further  embodiment  of  the  present  inven- 
tion. 

Figure  10  is  a  block  diagram  for  the  sorter  of 
Figure  9. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Referring  to  Figure  2,  there  is  shown  a  general 
arrangement  of  an  electrophotographic  copying 
machine  as  an  exemplary  sheet  material  discharg- 
ing  device  A  and  a  sorter  as  an  exemplary  sheet 
material  distributing  device  B  according  to  an  em- 
bodiment  of  the  present  invention  attached  thereto 
at  the  sheet  material  discharging  side. 

The  structure  and  image  forming  process  of 
the  copying  machine  A  (the  main  apparatus)  may 
be  of  a  known  type,  and  therefore,  the  detailed 
description  thereof  is  omitted.  The  main  apparatus 
comprises  a  fixed  platen  glass  (an  original  support- 
ing  glass)  71,  an  original  pressing  plate  72,  an 
original  scanning  mechanism  of  a  movable  optical 
system  type  including  an  original  illuminating  lamp, 
a  movable  mirror,  an  imaging  lens  and  fixed  mir- 
rors,  a  rotatable  photosensitive  drum  74,  a  charger 
75,  a  developing  device  76,  a  transfer  and  separa- 
tion  charger  77,  a  cleaning  device  78,  first  and 
second  transfer  sheet  material  accommodating 
cassettes  79  and  80,  a  sheet  conveying  device  81  , 
an  image  fixing  device  82,  a  sheet  material  dis- 
charging  rollers  83  and  a  sheet  material  discharg- 

ing  outlet  70  for  discharging  copies. 
The  sorter  B  is  provided  with  a  plurality  of  bins 

1a  -  1j  which  are  stationary  and  are  arranged 
vertically.  The  sorter  B  includes  a  first  sheet  ma- 

5  terial  gripping  and  conveying  means  2  (which  will 
hereinafter  be  called  "first  delivering  unit")  which  is 
vertically  movable  relative  to  a  sheet  material  inlet 
side  of  each  of  the  bins  1a  -  1j,  and  a  second  sheet 
material  gripping  and  conveying  means  4  (which 

io  hereinafter  be  called  "second  delivering  unit)  which 
functions  to  receive  the  sheet  material  discharged 
from  the  sheet  material  discharging  outlet  70  of  the 
main  apparatus  A  and  to  transfer  the  sheet  material 
to  the  first  delivering  unit  2,  the  second  delivering 

is  unit  4  being  vertically  movable. 
Figure  3  is  a  perspective  view  of  a  mechanism 

for  vertical  movements  of  the  first  and  second 
delivering  units. 

The  vertical  movement  mechanism  for  the  first 
20  delivering  unit  2  includes  a  pair  of  main  shafts  31 

and  32  which  are  journalled  parallel  at  lower  and 
upper  portions  of  the  sorter  B,  pulleys  33,  33;  34, 
34  mounted  to  the  main  shafts  31  and  32  at  the 
front  and  rear  portions,  a  pair  of  belts  35  and  35 

25  which  extend  vertically  at  front  and  rear  portions 
and  which  are  entrained  on  the  pulleys  33  and  34, 
33  and  34,  a  driving  pulley  36  mounted  to  a  rear 
side  end  portion  of  the  lower  main  shaft  31,  a 
reversible  motor  M1  for  the  vertical  movement,  a 

30  driving  pulley  37  entrained  on  the  output  shaft  of 
the  motor  M1  and  a  belt  38  entrained  on  the 
driving  pulley  37  and  the  pulley  36  for  receiving  the 
driving  force.  The  first  delivering  unit  2  is  sup- 
ported  on  the  belt  35  substantially  horizontally  by 

35  fixing  its  side  plates  20  and  20  to  the  vertical  belts 
35  and  35. 

When  the  vertical  movement  motor  M1  is 
driven  forwardly,  the  pair  of  belt  35  and  35  rotate 
forwardly  by  which  the  first  delivering  unit  2  moves 

40  upwardly  along  the  sheet  material  inlet  side  of  the 
bins  1a  -1j.  When,  on  the  contrary,  the  motor  M1  is 
rotated  reversely,  the  pair  of  belts  35  and  35  rotate 
backwardly,  by  which  the  first  delivering  unit  2 
moves  downwardly. 

45  Since  the  belts  35  and  35  are  stretched  be- 
tween  and  entrained  around  the  pulleys  33  and  33 
fixed  to  the  main  shaft  31  at  the  driving  side  and 
the  pulleys  34  and  34  fixed  to  the  main  shaft  32  at 
the  follower  side,  the  phase  difference  in  the  rota- 

50  tion  between  the  belts  35  and  35  is  not  easily 
produced,  and  therefore,  the  first  delivering  unit  2 
translate  upwardly  or  downwardly  while  maintaining 
a  horizontal  position. 

To  the  side  plates  11  and  11  at  the  front  and 
55  rear  sides  of  the  sorter  C,  vertical  rails  39  and  39 

are  mounted.  With  the  vertical  rails  39  and  39, 
guiding  members  21  and  21  mounted  to  the  outer 
surfaces  of  the  unit  side  plates  20  and  20  at  the 

5 
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rear  and  front  sides  of  the  unit  2,  are  engaged,  by 
which  the  unit  2  is  confined  in  the  front-rear  direc- 
tion  and  in  the  left-right  direction  when  the  unit 
moves  vertically. 

As  for  the  second  delivering  unit  4,  the  moving 
mechanism  (51  -  59,  M2,  40,  41)  is  of  substantially 
the  same  structure  as  the  first  delivering  unit  2  in 
this  embodiment.  When  the  vertical  movement  mo- 
tor  M2  is  rotated  forwardly,  a  pair  of  belts  55  and 
55  rotates  forwardly,  by  which  the  second  de- 
livering  unit  4  moves  upwardly.  When,  on  the  con- 
trary,  the  motor  M2  is  driven  backwardly,  a  pair  of 
belts  55  and  55  rotates  backwardly,  by  which  the 
unit  4  moves  downwardly. 

Figures  4A,  4B  and  4C  are  partly  broken  front 
view,  left  side  view  and  cross-sectional  view  of  the 
first  delivering  unit  2.  In  this  embodiment,  the  sec- 
ond  delivering  unit  4  is  of  substantially  the  same 
structure  as  the  first  delivering  unit  2,  and  there- 
fore,  the  detailed  description  of  the  second  de- 
livering  unit  4  is  omitted  by  adding  in  the  figures 
reference  numerals  for  the  second  delivering  unit  4 
in  parentheses  next  to  the  corresponding  elements 
of  the  first  delivering  unit  2. 

The  first  delivering  unit  2  includes  a  couple  of 
sheet  material  guiding  plates  22  and  22  which  are 
opposed  vertically  and  which  are  integral  with  and 
between  the  unit  side  plates  20  and  20  at  the  rear 
and  front  sides,  a  roller  shaft  23  journalled  between 
the  side  plates  20  and  20,  a  plurality  (four  in  this 
embodiment)  of  rollers  24  made  of  rubber  or  the 
like  mounted  to  the  roller  shaft  23  with  intervals 
along  the  length  of  the  roller  shaft  23,  pressing 
rollers  25  press-contacted  to  the  top  sides  of  the 
rollers  24  by  leaf  springs  26  normally  under  an 
appropriate  pressure,  a  sheet  material  conveying 
motor  ml  mounted  to  one  of  the  side  plates  20,  a 
driving  gear  27  mounted  to  the  output  shaft  of  the 
motor  ml,  a  gear  28  for  receiving  the  driving  force 
which  is  mounted  to  a  longitudinal  end  of  the  roller 
shaft  23  and  which  is  meshed  with  the  driving  gear 
27,  a  sensor  29a  and  29b  (a  photocoupler  compris- 
ing  a  light  source  and  a  light  receiving  element,  for 
example)  for  detecting  presence  of  a  sheet  ma- 
terial,  the  sensor  being  disposed  at  the  sheet  ma- 
terial  outlet  side  of  the  sheet  material  guiding 
plates  22  and  22,  and  a  sensor  30  (a  photocoupler, 
for  example)  for  detecting  positions  of  the  bins. 
The  sensor  30  is  replaced,  in  the  second  delivering 
unit  4,  with  a  sensor  50  for  detecting  a  position  of 
the  first  delivering  unit  2. 

The  nips  formed  between  the  rollers  24  and 
the  pressing  rollers  25  are  disposed  in  a  sheet 
material  passage  between  the  upper  and  lower 
sheet  material  guiding  plates  22  and  22. 

Figures  5A  and  5B  are  partly  broken  plan  view 
when  the  first  delivering  unit  2  is  opposed  to  a 
sheet  material  inlet  of  a  predetermined  one  of  the 

bins  1a  -1j,  and  the  second  delivering  unit  4  is 
opposed  to  the  first  delivering  unit  2  so  placed;  and 
a  sectional  view  thereof  at  the  position  of  the 
sensors  30  and  50. 

5  The  first  delivering  unit  2  detects  the  position 
of  each  of  the  bins  by  counting  flags  M  projected 
at  the  sheet  material  inlet  sides  of  the  bins  by  the 
sensor  30  during  the  upward  or  downward  move- 
ment  thereof.  Therefore,  the  first  delivering  unit  2  is 

io  moved,  controlled  and  positioned  precisely  at  a 
position  corresponding  to  each  of  the  sheet  ma- 
terial  inlets. 

The  second  delivering  unit  4  detects  by  the 
sensor  50  the  flags  n  projected  at  the  first  de- 

15  livering  unit  side  thereof  during  the  upwardly  or 
downward  movement  thereof,  by  which  it  is  pre- 
cisely  moved,  controlled  and  positioned  at  a  posi- 
tion  corresponding  to  the  first  delivering  unit  2. 

The  operations  of  the  sorter  will  be  described 
20  in  various  modes. 

(A)  Operational  steps  in  a  sorting  mode  (Figures  6A 
-  6N) 

25  A-1:  An  original  is  placed  on  the  platen  glass 
71  of  the  main  apparatus  A  (copying  apparatus), 
and  desired  sorting  mode  conditions  are  set  on  an 
operation  panel  to  input  them  into  a  control  circuit. 
Then,  a  start  key  is  depressed. 

30  A-2:  In  response  to  the  depression  of  the  start 
key,  the  sorter  B  is  prepared  for  operation  (stand- 
by).  More  particularly,  the  discrimination  is  made 
as  to  (1)  whether  or  not  the  first  delivering  unit  2  is 
placed  at  a  predetermined  home  position  which  in 

35  this  embodiment  corresponds  to  the  sheet  material 
inlet  of  the  topmost  bin  1a,  and  (2)  whether  or  not 
the  second  delivering  unit  4  is  placed  at  its  home 
position  in  which  it  is  opposed  to  the  sheet  material 
discharge  outlet  70  of  the  main  apparatus  A.  The 

40  discrimination  is  made  by  a  control  circuit  on  the 
basis  of  signals  from  unshown  detecting  means 
such  as  microswitches  or  the  like  which  are  ac- 
tuated  when  the  units  2  and  4  are  placed  at  their 
home  positions. 

45  A-3:  When  one  or  all  of  the  first  and  second 
delivering  units  2  and  4  are  not  placed  at  the  home 
positions,  one  or  all  of  the  vertical  movement  mo- 
tors  M1  and  M2  (Figure  3)  are  forwardly  or  back- 
wardly  driven  to  return  the  unit  or  units  2  and  4  to 

50  the  home  position(s)  (initial  setting)  (Figure  6A). 
A-4:  When  the  stand-by  operation  (A-1  -  A-3)  of 

the  sorter  B  is  completed,  the  main  apparatus  A 
starts  the  copying  operation. 

A-5:  Simultaneously,  the  sheet  material  con- 
55  veying  motors  ml  and  m2  (Figure  4)  of  the  first 

and  second  delivering  units  2  and  4  are  driven 
forwardly,  by  which  the  rollers  24  and  25  and  the 
rollers  44  and  45  of  the  units  2  and  4  are  rotated 

6 



11 EP  0  288  881  B1 12 

forwardly  to  be  prepared  for  receiving  the  sheet 
material  (Figure  6B). 

A-6:  A  first  sheet  material  P1  having  been 
processed  for  image  formation  in  the  main  appara- 
tus  A  is  introduced  into  the  sorter  B  from  the 
discharging  roller  couple  83  through  the  discharg- 
ing  outlet  70. 

A-7:  The  introduced  sheet  material  P1  is  di- 
rected  to  between  the  upper  and  lower  guiding 
plates  42  and  42  of  the  second  delivering  unit  4 
which  is  maintained  at  its  home  position  opposed 
to  the  discharge  outlet  70,  and  its  leading  edge  is 
guided  by  the  guiding  plates  42  and  42  and  is 
introduced  into  the  nip  formed  between  the  rollers 
44  and  45. 

A-8:  At  this  time,  the  rollers  44  and  45  are 
rotated  in  the  forward  direction,  and  therefore,  the 
sheet  material  P1  is  advanced  forwardly  between 
the  guiding  plates  42  and  42  (Figure  6C). 

A-9:  When  the  leading  edge  of  the  sheet  ma- 
terial  P1  having  passed  through  the  nip  between 
the  rollers  44  and  45  is  detected  by  the  sensors 
49a  and  49b,  the  rotation  of  the  sheet  material 
conveying  motor  m2  of  the  second  delivering  unit  4 
is  stopped.  Therefore,  the  leading  edge  portion  of 
the  sheet  material  P1  is  securedly  gripped  by  the 
nip  between  the  rollers  44  and  45  which  are  now 
stopped. 

A-10:  Simultaneously,  the  vertical  movement 
motor  M2  for  the  second  delivering  unit  4  is  rotated 
forwardly  to  upwardly  move  the  unit  4  while  grip- 
ping  the  leading  end  portion  of  the  sheet  material 
P1  between  the  rollers  44  and  45  (Figures  6D  - 
6E).  That  is,  the  sheet  material  P1  is  conveyed 
upwardly.  The  upward  movement  speed  of  the  unit 
4  is  substantially  the  same  as  or  a  little  lower  than 
the  discharging  speed  of  the  sheet  material  P1 
from  the  discharge  outlet  70  of  the  main  apparatus 
A,  and  therefore,  the  sheet  material  is  not  stretched 
or  bent  or  is  not  imparted  by  an  excessive  load 
between  the  roller  couple  (44  and  45)  and  the 
discharging  roller  couple  83.  Thus,  the  sheet  ma- 
terial  P1  is  conveyed  upwardly  with  a  proper  loop. 

A-11:  When  the  second  delivering  unit  4  mov- 
ing  upwardly  reaches  a  position  corresponding  to 
the  first  delivering  unit  2  placed  at  a  position  cor- 
responding  to  a  sheet  material  inlet  of  the  topmost 
bin  1a,  and  the  reaching  is  detected  by  the  flags  n 
and  the  sensor  50  (Figure  5),  the  forward  rotation 
of  the  upward  movement  motor  M2  of  the  second 
delivering  unit  2  is  instantaneously  stopped  in  re- 
sponse  to  the  signal  indicative  of  the  arrival.  That 
is,  the  upward  movement  of  the  second  delivering 
unit  4  is  stopped. 

A-1  2:  Simultaneously,  the  forward  driving  of  the 
sheet  material  conveying  motor  m2  of  the  second 
delivering  unit  4  is  resumed,  so  that  the  sheet 
material  P1  having  been  gripped  by  the  nip  be- 

tween  the  rollers  44  and  45  is  conveyed  by  the 
rotation  of  the  rollers  44  and  45  to  between  the 
sheet  material  guiding  plates  22  and  22  of  the  first 
delivering  unit  2  (Figure  6E). 

5  A-1  3:  The  leading  edge  of  the  sheet  material 
P1  is  guided  by  the  guiding  plates  22  and  22  and 
is  introduced  into  the  nip  formed  between  the  roll- 
ers  24  and  25  of  the  first  delivering  unit  2.  The 
pressure  by  the  rollers  24  and  25  is  made  same  as 

io  or  higher  than  the  pressure  by  the  rollers  44  and 
45  of  the  secondary  delivering  unit  4,  so  that  the 
leading  edge  portion  of  the  sheet  material  P1  is 
caught  by  the  rollers  24  and  25  with  certainty. 

A-1  4:  Since  the  rollers  24  and  25  are  already 
is  rotated  forwardly,  and  the  introduced  sheet  material 

P1  is  advanced  continuously  in  the  first  delivering 
unit  2  (Figure  6F). 

A-1  5:  When  the  leading  edge  of  the  sheet 
material  P1  which  has  been  introduced  into  the  first 

20  delivering  unit  2  and  advanced  between  the  rollers 
24  and  25  is  detected  by  the  sensors  29a  and  29b 
for  detecting  the  presence  of  the  sheet  material, 
the  detecting  signal  starts  a  reverse  rotation  of  the 
vertical  movement  motor  M2  for  the  second  de- 

25  livering  unit  4,  so  that  the  unit  4  starts  to  move 
downwardly.  At  this  point  of  time,  the  leading  edge 
of  the  sheet  material  P1  is  sufficiently  gripped  by 
the  nip  between  the  rollers  24  and  25  of  the  first 
delivering  unit  2,  and  the  sheet  material  P1  is 

30  transferred  from  the  second  delivering  unit  4  to  the 
first  delivering  unit  2  with  certainty. 

A-1  6:  Simultaneously,  the  sheet  material  con- 
veying  motor  m2  of  the  second  delivering  unit  4  is 
switched  to  a  high  speed  forward  rotation,  by  which 

35  the  rotational  speed  of  the  roller  44  is  increased 
(Figure  6G). 

The  high  speed  rotational  speed  VR  of  the 
roller  44,  that  is,  the  sheet  conveying  speed  of  the 
second  delivering  unit  4  during  the  returning  move- 

40  ment  is  made  substantially  equal  to  a  sum 
(V1  +V2)  of  the  sheet  material  conveying  speed 
V1  1  by  the  rollers  24  and  25  of  the  first  delivering 
unit  2  and  the  lowering  speed  (returning  speed)  V2 
of  the  second  delivering  unit  4.  Therefore,  even  if 

45  the  sheet  material  P1  is  still  passing  through  the 
second  delivering  unit  4  and  is  not  yet  completely 
released  therefrom,  the  lowering  movement  of  the 
unit  4  does  not  result  in  substantial  load  such  as 
tension,  friction  or  bending  force  or  the  like  to  the 

50  sheet  material  portion  between  the  units,  or  the 
load  is  significantly  reduced. 

A-1  7:  When  the  second  delivering  unit  4  is 
lowered  to  such  an  extent  that  it  reaches  its  home 
position,  that  is,  the  position  opposed  to  the  sheet 

55  material  discharging  outlet  70  of  the  main  appara- 
tus,  the  backward  movement  of  the  vertical  move- 
ment  motor  M2  is  stopped,  and  the  rotational 
speed  of  the  sheet  material  conveying  motor  m2  is 

7 
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switched  from  the  high  rotational  speed  to  the 
normal  speed,  and  it  waits  for  the  next  sheet  ma- 
terial  from  the  main  apparatus  A  (Figure  6H). 

By  the  time  when  the  second  delivering  unit  4 
is  completely  returned  to  its  home  position,  the 
trailing  edge  of  the  sheet  material  P1  transferred  to 
the  first  delivering  unit  2  has  been  completely 
released  from  the  second  delivering  unit  4. 

The  returning  speed  V2  of  the  second  de- 
livering  unit  4  to  its  home  position  is  preferably  as 
high  as  possible,  because  the  next  sheet  material 
can  be  received  not  in  haste,  so  that  the  convey- 
ance  can  be  performed  securedly. 

A-1  8:  On  the  other  hand,  the  sheet  material  P1 
transferred  to  the  first  delivering  unit  2  is  dis- 
charged  onto  the  topmost  bin  1a  to  which  the  unit 
2  is  opposed,  by  the  forward  rotation  of  the  rollers 
24  and  25  of  the  first  delivering  unit  2. 

A-1  9:  When  it  is  detected  that  the  sheet  ma- 
terial  P1  is  discharged  onto  the  bin  1a  by  the 
passage  of  the  trailing  edge  of  the  sheet  material 
by  the  sensors  29a  and  29b,  the  vertical  movement 
motor  M1  of  the  first  delivering  unit  is  rotated 
backwardly,  so  that  the  lowering  movement  of  the 
unit  2  starts  (Figure  61).  The  lowering  speed  speed 
of  the  unit  2  is  preferably  as  high  as  possible. 

A-20:  When  the  arrival  of  the  first  delivering 
unit  2  moving  downwardly  at  a  position  corre- 
sponding  to  the  sheet  material  inlet  of  the  next 
stage  bin  1b,  is  detected  by  the  flag  m  and  the 
sensor  30  (Figure  5),  the  backward  movement  of 
the  vertical  movement  motor  M1  is  stopped  in- 
stantaneously,  and  the  unit  4  is  retained  at  a  posi- 
tion  corresponding  to  the  sheet  material  inlet  of  the 
next  bin  1b  (Figure  6J). 

A-21:  A  second  sheet  P2  is  discharged  from 
the  main  apparatus  A  and  is  introduced  into  the 
sorter  B. 

A-22:  The  operational  steps  A7  -  A17  are  per- 
formed  (Figure  6K  -  6M). 

A-23:  The  second  sheet  material  P2  is  dis- 
charged  onto  the  second  bin  1b  since  the  first 
delivering  unit  2  is  opposed  to  the  second  bin  1b 
counted  from  the  top. 

A-24:  When  the  sensors  29a  and  29b  detect 
that  the  second  sheet  material  is  discharged  onto 
the  bin  1b,  the  first  delivering  unit  2  is  moved 
downwardly  in  the  similar  manner  as  described 
with  the  step  A-1  9  (Figure  6N). 

A-25:  Similarly  to  the  step  A-20,  the  first  de- 
livering  unit  2  is  moved  to  and  is  retained  at  the 
position  where  it  is  opposed  to  the  sheet  material 
inlet  of  the  third  bin  1c  which  is  the  next  bin. 

By  repeating  the  above  described  operational 
steps,  the  sheet  materials  are  sequentially  distrib- 
uted  or  sorted  to  the  plural  bins. 

When,  for  example,  10  sets  of  copy  sheets 
each  having  three  pages  are  to  be  sorted,  the  copy 

sheets  from  the  first  original  are  first  distributed  in 
the  manner  described  above  to  bins  1a-  1  j  (from 
the  first  bin  to  the  tenth  bin).  Next,  the  copy  sheets 
from  the  second  original  are  distributed  to  bins  1j 

5  -1a  (from  the  tenth  bin  to  the  first  bin),  that  is,  in 
the  reverse  order.  For  the  copy  sheets  from  the 
third  original  are  distributed  in  the  order  from  the 
first  bin  1a  to  the  tenth  bin  1j.  By  doing  so,  the 
sorting  operation  is  performed  efficiently. 

10 
(B)  Group  (collation  mode) 

B-1:  The  stand-by  operation  is  performed  in 
the  similar  manner  as  described  with  operational 

w  steps  A-1  -  A-3. 
B-2:  By  the  operations  similar  to  the  above 

described  steps  A-5  -  A-1  8  in  the  sorting  mode,  the 
first  discharged  sheet  material  is  discharged  to  the 
topmost  bin  1a  from  the  main  apparatus  A. 

20  B-3:  Even  after  the  first  sheet  material  is  dis- 
charged  onto  the  bin  1a,  the  first  delivering  unit  2 
is  retained  at  the  bin  1a  position,  and  it  waits  for 
the  second  and  subsequent  sheet  materials  from 
the  main  apparatus  A. 

25  B-4:  A  predetermined  number  of  second  and 
subsequent  sheet  materials  discharged  from  the 
main  apparatus  A  are  discharged  onto  the  topmost 
bin  1a  by  repeating  the  operational  steps  A-5  -  A- 
18. 

30  B-5:  When  the  predetermined  number  of  copy- 
ing  operations  are  completed,  and  the  resultant 
copy  sheets  are  discharged  onto  the  topmost  bin 
1a,  and  the  start  key  of  the  main  apparatus  A  is 
depressed  again,  the  vertical  movement  motor  M1 

35  of  the  first  delivering  unit  2  is  rotated  reversely  to 
lower  the  first  delivering  unit  2. 

B-6:  The  first  delivering  unit,  similarly  to  the 
step  A-20,  is  stopped  at  a  position  where  it  is 
opposed  to  the  sheet  material  inlet  of  the  second 

40  bin  1b. 
B-7:  To  the  second  bin  1b,  the  predetermined 

number  of  the  copy  sheets  discharged  from  the 
main  apparatus  A  are  sequentially  discharged  by 
repeating  the  operational  steps  A-7  -  A-1  7  and  A- 

45  23. 
B-8:  When  the  start  key  of  the  main  apparatus 

A  is  further  depressed,  the  first  delivering  unit  2  is 
lowered  to  the  sheet  material  inlet  of  the  third  bin 
1c  counted  from  the  top,  and  in  the  similar  manner 

50  described  above,  the  predetermined  number  of 
sheet  materials  are  discharged  onto  the  bin  1c. 

In  this  manner,  each  time  the  start  key  of  the 
main  apparatus  A  is  depressed,  the  first  delivering 
unit  2  is  lowered  by  the  amount  corresponding  to 

55  one  stage  of  the  bins.  Thus,  the  sheet  materials 
can  be  distributed  in  the  collation  mode  for  each  of 
the  bins  down  to  the  bottommost  bin  1j. 

8 
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(C)  Non-sorting  mode 

C-1:  The  stand-by  operation  is  performed  in 
the  similar  manner  as  described  with  steps  A-1  -  A- 
3  in  the  sorting  mode. 

C-2:  The  operations  A-5  -  A-1  8  in  the  sorting 
mode  and  B-3  and  B-4  in  the  collation  mode,  are 
repeated,  by  which  all  the  sheet  materials  dis- 
charged  from  the  main  apparatus  A  are  discharged 
onto  the  topmost  bin  1a. 

The  sheet  material  conveying  speed  of  the  first 
and  second  delivering  units  2  and  4  is  preferably 
near  the  discharging  speed  of  the  sheet  material 
from  the  main  apparatus  A,  from  the  standpoint  of 
not  imparting  load  to  the  sheet  material. 

When  the  sensors  49a  and  49b  detect  that  the 
sheet  material  is  passed  through  the  second  de- 
livering  unit  4,  the  sheet  material  conveying  speed 
of  the  first  delivering  unit  2  may  be  increased. 
Additionally,  passage  of  the  trailing  edge  of  the 
sheet  material  through  the  image  fixing  device  82 
or  through  the  discharging  roller  couple  83  in  the 
main  apparatus  A  may  be  detected  by  a  sensor  S1 
(Figure  2)  in  the  main  apparatus  A,  and  in  response 
to  which  the  sheet  conveying  speed  of  the  first  and 
second  delivering  units  2  and  4  of  the  sorter  B  may 
be  increased. 

(D)  Random  access  mode 

D-1:  The  stand-by  operation  is  performed  in 
the  similar  manner  as  with  A-1  -  A-3  in  the  sorting 
mode. 

D-2:  When,  for  example,  it  is  instructed  from 
the  main  apparatus  A,  that  the  first  sheet  material 
is  to  be  discharged  to  the  topmost  bin  1a,  the 
operation  of  steps  A-5  -  A-1  8  in  the  sorting  mode  is 
executed,  so  that  the  first  sheet  material  is  dis- 
charged  to  the  topmost  bin  1a. 

D-3:  The  main  apparatus  A  instructs  that  the 
second  sheet  material  is  discharged  onto  the  bot- 
tommost  bin  tray  1j,  for  example.  The  bottommost 
bin  1j  is  taken  as  an  example,  and  may  be  any  one 
of  the  bins  1a  -  1  j. 

D-4:  The  sensors  29a  and  29b  of  the  first 
delivering  unit  2  detects  that  the  first  sheet  material 
is  discharged  to  the  topmost  bin  1a,  the  vertical 
movement  motor  M1  of  the  first  delivering  unit  2  is 
rotated  backwardly,  so  that  the  unit  2  lowers  imme- 
diately  toward  the  bin  1j. 

D-5:  When  the  arrival  of  the  first  delivering  unit 
2  to  the  sheet  material  inlet  of  the  instructed  bin  1j, 
is  detected  by  the  flag  n  and  the  sensor  30,  the 
motor  M1  is  stopped  so  that  the  unit  2  is  stopped 
at  the  position  corresponding  to  the  bin  1j,  and  it 
waits  for  the  next,  i.e.,  the  second  sheet  material. 

D-6:  On  the  other  hand,  the  second  delivering 
unit  4  is  returned  to  its  home  position  correspond- 

ing  to  the  sheet  material  discharge  outlet  70  of  the 
main  apparatus  A,  by  the  operation  A-1  7  in  the 
sorting  mode,  and  it  waits  for  the  second  sheet 
material  to  be  discharged. 

5  D-7:  When  the  second  sheet  material  dis- 
charged  from  the  main  apparatus  A,  the  operations 
A-7  -  A-1  7  in  the  sorting  mode  are  executed. 

D-8:  Since  the  first  delivering  unit  2  is  retained 
at  a  position  corresponding  to  the  bottommost  bin 

io  1j,  the  second  sheet  material  is  discharged  onto 
the  bin  1j  by  the  unit  2. 

D-9:  When  the  sensors  29a  and  29b  of  the  first 
delivering  unit  2  detects  that  the  second  sheet 
material  is  discharged  onto  the  bin  1j,  the  first 

is  delivering  unit  2  is  moved  toward  the  next  in- 
structed  bin  position  (one  of  bins  1a  -  1j). 

By  repeating  the  above  operations,  the  sheet 
materials  are  distributed  in  accordance  with  the 
instructions  from  the  main  apparatus  A  for  each  of 

20  the  sheet  materials  (random  mode).  In  this  mode, 
the  time  period  required  for  the  sheet  material  to 
be  transferred  from  the  second  delivering  unit  4  to 
the  first  delivering  units  2  can  be  spent  for  the 
movement  of  the  first  delivering  unit  2  to  the  next 

25  bin,  and  therefore,  the  amount  of  movement  of  the 
delivering  unit  can  be  increased  as  compared  with 
the  conventional  machines,  and  therefore,  it  is 
made  possible  that  the  intervals  between  adjacent 
bins  can  be  increased  to  increase  the  sheet  stack- 

30  ing  capacity  of  each  of  the  bins,  or  it  is  made 
possible  to  increase  the  number  of  total  bins. 

Another  embodiment  of  the  present  invention 
will  be  described  in  conjunction  with  Figures  7A 
and  7B.  As  for  a  measure  for  reducing  the  load  to 

35  the  sheet  material  during  the  returning  stroke  of  the 
second  delivering  unit  4  to  the  home  position  from 
the  position  of  the  first  delivering  unit  2  to  which 
the  second  delivering  unit  4  has  transferred  the 
sheet  material,  it  is  effective  to  release  the  sheet 

40  material  gripping  and  conveying  force  of  the  unit  4 
during  the  returning  stroke  of  the  unit  4. 

Figures  7A  and  7B  illustrate  an  example  of  a 
mechanism  for  effecting  such  releasing.  The  sec- 
ond  delivering  unit  4  is  provided  with  a  lever  92 

45  swingably  controlled  about  a  shaft  91  by  a 
solenoid-plunger  90.  The  free  end  of  the  lever  92  is 
engaged  with  a  leaf  spring  46  for  press-contacting 
the  roller  45  to  the  roller  44.  There  is  provided  a 
lever  resetting  spring  93. 

50  When  the  solenoid  90  is  not  energized,  the 
lever  92  is  rotated  in  the  anticlockwise  direction 
about  the  shaft  91  by  the  resetting  spring  93  so 
that  it  does  not  lift  the  leaf  spring  46,  and  therefore, 
the  roller  45  is  maintained  by  the  leaf  spring  46  at 

55  a  sheet  material  gripping  and  conveying  position 
wherein  the  roller  45  is  sufficiently  press-contacted 
to  the  top  surface  of  the  roller  44,  as  shown  in 
Figure  7A. 

9 
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When  the  solenoid  90  is  energized,  as  shown 
in  Figure  7B,  the  lever  92  is  rotated  clockwisely 
about  the  shaft  91  against  the  spring  force  93.  By 
this,  the  leaf  spring  46  is  lifted  so  that  the  roller  45 
is  separated  from  the  top  surface  of  the  roller  44 
and  is  spaced  from  the  roller  44,  that  is,  the  sheet 
material  gripping  and  conveying  force  is  disabled. 

When  the  second  delivering  unit  4  is  in  the 
returning  stroke,  the  solenoid  90  is  energized  to 
release  the  sheet  material  from  the  sheet  material 
gripping  and  conveying  force  of  the  unit  4.  When 
the  unit  4  reaches  the  home  position,  the  solenoid 
90  is  deenergized,  so  that  the  sheet  gripping  and 
conveying  force  is  reset. 

A  third  embodiment  will  be  described. 
The  feature  of  the  third  embodiment  is  in  that 

the  second  delivering  unit  4  is  reciprocated  only 
between  its  home  position  and  the  home  position 
of  the  first  delivering  unit  2,  so  that  the  reciprocat- 
ing  stroke  is  constant,  and  by  property  setting  the 
home  position  of  the  first  delivering  unit,  the  recip- 
rocating  stroke  can  be  relatively  short. 

The  position  where  the  first  delivering  unit  2 
receives  the  sheet  material  from  the  second  de- 
livering  unit  4,  is  always  constant. 

The  operational  step  of  this  example  will  be 
explained.  Here,  the  portions  of  description  same 
as  the  case  of  Figures  6A  -  6N  are  omitted. 

(A)  Operational  steps  in  a  sorting  mode  (Figures  8A 
-  80) 

A-1  :  A  start  key  is  depressed. 
A-2:  In  response  to  the  depression  of  the  start 

key,  the  sorter  B  is  prepared  for  operation  (stand- 
by).  More  particularly,  the  discrimination  is  made 
as  to  (1)  whether  or  not  the  first  delivering  unit  2  is 
placed  at  a  predetermined  home  position  which  in 
this  embodiment  corresponds  to  the  position  of  the 
third  bin  1c  as  counted  from  the  top  which  is 
substantially  at  the  middle  between  the  topmost  bin 
1a  and  the  sheet  discharging  outlet  of  the  main 
apparatus  A,  and  (2)  whether  or  not  the  second 
delivering  unit  4  is  placed  at  its  home  position  in 
which  it  is  opposed  to  the  sheet  material  discharge 
outlet  70  of  the  main  apparatus  A.  The  discrimina- 
tion  is  made  by  a  control  circuit  on  the  basis  of 
signals  from  unshown  detecting  means  such  as 
microswitches  or  the  like  which  are  actuated  when 
the  units  2  and  4  are  placed  at  their  home  posi- 
tions. 

A-3:  When  one  or  all  of  the  first  and  second 
delivering  units  2  and  4  are  not  placed  at  the  home 
positions,  one  or  all  of  the  vertical  movement  mo- 
tors  M1  and  M2  (Figure  3)  are  forwardly  or  back- 
wardly  driven  to  return  the  unit  or  units  2  and  4  to 
the  home  position(s)  (initial  setting)  (Figure  8A). 

A-4:  When  the  stand-by  operation  (A-1  -  A-3)  of 

the  sorter  B  is  completed,  the  main  apparatus  A 
starts  the  copying  operation. 

A-5:  Simultaneously,  the  sheet  material  con- 
veying  motors  ml  and  m2  (Figure  4)  of  the  first 

5  and  second  delivering  units  2  and  4  are  driven 
forwardly,  by  which  the  rollers  24  and  25  and  the 
rollers  44  and  45  of  the  units  2  and  4  are  rotated 
forwardly  to  be  prepared  for  receiving  the  sheet 
material  (Figure  8B). 

70  A-6:  A  first  sheet  material  P1  having  been 
processed  for  image  formation  in  the  main  appara- 
tus  A  is  introduced  into  the  sorter  B  from  the 
discharging  roller  couple  83  through  the  discharg- 
ing  outlet  70. 

75  A-7:  The  introduced  sheet  material  P1  is  di- 
rected  to  between  the  upper  and  lower  guiding 
plates  42  and  42  of  the  second  delivering  unit  4 
which  is  maintained  at  its  home  position  opposed 
to  the  discharge  outlet  70,  and  its  leading  edge  is 

20  guided  by  the  guiding  plates  42  and  42  and  is 
introduced  into  the  nip  formed  between  the  rollers 
44  and  45. 

A-8:  At  this  time,  the  rollers  44  and  45  are 
rotated  in  the  forward  direction,  and  therefore,  the 

25  sheet  material  P1  is  advanced  forwardly  between 
the  guiding  plates  42  and  42  (Figure  8C). 

A-9:  When  the  leading  edge  of  the  sheet  ma- 
terial  P1  having  passed  through  the  nip  between 
the  rollers  44  and  45  is  detected  by  the  sensors 

30  49a  and  49b,  the  rotation  of  the  sheet  material 
conveying  motor  m2  of  the  second  delivering  unit  4 
is  stopped. 

A-10:  Simultaneously,  the  vertical  movement 
motor  M2  for  the  second  delivering  unit  4  is  rotated 

35  forwardly  to  upwardly  move  the  unit  4  while  grip- 
ping  the  leading  end  portion  of  the  sheet  material 
P1  between  the  rollers  44  and  45  (Figure  8D).  That 
is,  the  sheet  material  P1  is  conveyed  upwardly. 

A-11:  When  the  second  delivering  unit  4  mov- 
40  ing  upwardly  reaches  a  position  corresponding  to 

the  first  delivering  unit  2  placed  at  the  home  posi- 
tion  corresponding  to  a  sheet  material  inlet  of  the 
third  bin  1c,  and  the  reaching  is  detected  by  the 
flags  n  and  the  sensor  50  (Figure  5),  the  forward 

45  rotation  of  the  upward  movement  motor  M2  of  the 
second  delivering  unit  2  is  instantaneously  stopped 
in  response  to  the  signal  indicative  of  the  arrival. 
That  is,  the  upward  movement  of  the  second  de- 
livering  unit  4  is  stopped. 

50  A-1  2:  Simultaneously,  the  forward  driving  of  the 
sheet  material  conveying  motor  m2  of  the  second 
delivering  unit  4  is  resumed,  so  that  the  sheet 
material  P1  having  been  gripped  by  the  nip  be- 
tween  the  rollers  44  and  45  is  conveyed  by  the 

55  rotation  of  the  rollers  44  and  45  to  between  the 
sheet  material  guiding  plates  22  and  22  of  the  first 
delivering  unit  2. 

A-1  3:  The  leading  edge  of  the  sheet  material 

10 



19 EP  0  288  881  B1 20 

P1  is  guided  by  the  guiding  plates  22  and  22  and 
is  introduced  into  the  nip  formed  between  the  roll- 
ers  24  and  25  of  the  first  delivering  unit  2. 

A-1  4:  Since  the  rollers  24  and  25  are  already 
rotated  forwardly,  and  the  introduced  sheet  material 
P1  is  advanced  continuously  in  the  first  delivering 
unit  2  (Figure  8E). 

A-1  5:  When  the  leading  edge  of  the  sheet 
material  P1  which  has  been  introduced  into  the  first 
delivering  unit  2  and  advanced  between  the  rollers 
24  and  25  is  detected  by  the  sensors  29a  and  29b 
for  detecting  the  presence  of  the  sheet  material, 
the  detecting  signal  stops  the  forward  rotation  of 
the  sheet  material  conveying  motor  m  of  the  first 
delivering  unit  2,  and  the  leading  edge  portion  of 
the  sheet  material  P1  is  securedly  gripped  by  the 
nip  between  the  rollers  24  and  25  and  is  retained 
there. 

A-1  6:  Simultaneously,  the  vertical  movement 
motor  M1  for  the  first  delivering  unit  2  is  rotated 
forwardly,  by  which  the  unit  2  moves  upwardly 
while  gripping  the  leading  edge  portion  of  the  sheet 
material  P1  by  the  nip  between  the  rollers  24  and 
25.  The  upward  movement  speed  of  the  unit  2  is 
the  same  or  a  little  lower  than  the  discharging 
speed  of  the  sheet  material  P  from  the  main  ap- 
paratus  A. 

A-1  7:  Simultaneously,  the  vertical  movement 
motor  M2  of  the  second  delivering  unit  4  is  rotated 
backwardly,  so  that  the  lowering  movement  of  the 
unit  4  starts.  At  this  point  of  time,  the  leading  edge 
of  the  sheet  material  P1  has  been  sufficiently 
gripped  by  the  nip  between  the  rollers  24  and  25  of 
the  first  delivering  unit  2,  and  therefore,  the  sheet 
transfer  from  the  second  delivering  unit  4  to  the 
first  delivering  unit  2  is  performed  with  certainty. 

A-1  8:  Simultaneously,  the  sheet  material  con- 
veying  motor  m2  of  the  second  delivering  unit  4  is 
switched  to  a  high  speed  forward  rotation,  that  is, 
the  rotational  speed  of  the  roller  44  is  increased. 

The  sheet  conveying  speed  VR  of  the  unit  4 
during  the  returning  stroke  of  the  second  delivering 
unit  4  is  made  substantially  equal  to  a  sum 
(Va  +  Vb)  of  a  moving  speed  Va  of  the  first  de- 
livering  unit  2  and  the  returning  speed  Vb  of  the 
second  delivering  unit  4.  Therefore,  even  if  the  unit 
4  is  lowered  while  the  sheet  material  P1  has  not 
been  passed  through  the  second  delivering  unit  4, 
the  portion  of  the  sheet  material  between  the  units 
2  and  4  is  not  imparted  with  substantial  load  such 
as  tension,  friction  or  bending  force  or  the  like.  Or, 
the  load  is  significantly  reduced  (Figure  8F). 

A-1  9:  The  arrival  of  the  first  delivering  unit  2  to 
a  position  corresponding  to  the  sheet  material  inlet 
of  the  topmost  bin  1a  is  detected  by  the  flag  m  and 
the  sensor  30,  the  forward  rotation  of  the  vertical 
movement  motor  M1  is  instantaneously  stopped  to 
stop  the  upward  movement  of  the  unit  2. 

A-20:  Simultaneously  with  the  stoppage  of  the 
vertical  movement  motor  M1,  the  forward  rotation 
of  the  sheet  material  conveying  motor  ml  is  re- 
sumed,  by  which  the  sheet  material  P1  is  started  to 

5  be  discharged  from  the  first  delivering  unit  2  to  the 
topmost  bin  1a  to  which  it  is  currently  opposed. 
With  this  state,  if  the  second  delivering  unit  4  is  not 
completely  returned  to  its  home  position  where  it  is 
opposed  to  the  sheet  material  discharge  outlet  70 

io  of  the  main  apparatus  A,  and  the  sheet  material  P 
is  still  passing  through  the  nip  between  the  rollers 
44  and  45  of  the  unit  4,  the  possible  load  to  the 
portion  of  the  sheet  material  P1  between  the  units 
2  and  4  is  reduced  by  making  the  sheet  material 

is  conveying  speed  by  the  roller  44  driven  by  the 
sheet  material  conveying  motor  M2  substantially 
equal  a  sum  of  a  sheet  material  conveying  speed 
of  the  first  delivering  unit  2  and  the  returning  speed 
of  the  second  delivering  unit  4. 

20  A-21:  When  the  second  delivering  unit  4 
reaches  a  position  corresponding  to  the  sheet  ma- 
terial  discharge  outlet  70  of  the  main  apparatus, 
that  is,  its  home  position,  the  backward  rotation  of 
the  vertical  movement  motor  M2  is  stopped,  and 

25  the  rotational  speed  of  the  sheet  material  convey- 
ing  motor  m2  is  switched  to  the  normal  speed,  and 
it  waits  for  the  next  sheet  material  to  be  discharged 
from  the  main  apparatus  A  (Figure  8G). 

By  the  time  when  the  second  delivering  unit  4 
30  is  completely  returned  to  its  home  position,  the 

trailing  edge  of  the  sheet  material  P1  transferred  to 
th  first  delivering  unit  2  has  been  completely  re- 
leased  from  the  second  delivering  unit  4. 

A-22:  On  the  other  hand,  the  sheet  material  P1 
35  transferred  to  the  first  delivering  unit  2  is  dis- 

charged  to  the  topmost  bin  1a  to  which  the  unit  2 
is  opposed,  by  the  forward  rotation  of  the  rollers  24 
and  25  of  the  unit  2. 

A-23:  The  discharge  of  the  sheet  material  P1 
40  onto  the  bin  1a  is  detected  by  the  passage  of  the 

trailing  edge  of  the  sheet  material  by  the  sensors 
29a  and  29b,  the  vertical  movement  motor  M1  of 
the  first  delivering  unit  2  is  rotated  backwardly,  so 
that  the  unit  2  is  returned  to  its  home  position 

45  where  it  is  opposed  to  the  third  bin  1c,  counted 
from  the  top  (Figure  8H). 

A-24:  When  the  home  position  sensor  detects 
that  the  first  delivering  unit  2  returned  to  the  bin  1c 
position,  the  backward  rotation  of  the  vertical  move- 

so  ment  motor  M1  is  instantaneously  stopped,  and  the 
unit  4  is  retained  at  the  bin  1c  position  (Figure  81). 

A-25:  A  second  sheet  material  P2  is  dis- 
charged  from  the  main  apparatus  A  to  the  sorter  B. 

A-26:  The  operations  A-7  -  A-1  8  are  repeated 
55  (Figure  8J  -  8L). 

A-27:  The  second  sheet  P2  transferred  from 
the  first  delivering  unit  2  is  transported  to  the 
second  bin  1b  by  the  delivering  unit  2  (Figure  8M). 
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When  the  sheet  is  discharged  to  the  third  bin  1c, 
the  first  delivering  unit  2  is  maintained  at  the  home 
position.  However,  when  the  sheet  is  discharged  to 
fourth  or  fifth  bin  1  d  or  1  e,  it  lowers. 

In  this  case,  the  first  unit  2  and  the  second  unit 
4  are  tempolarily  lowers  in  the  same  direction,  and 
therefore,  the  roller  44  of  the  unit  4  may  be  main- 
tained  non-rotating.  The  pressure  by  the  rollers  44 
and  45  may  be  disabled. 

A-28:  When  the  similar  operations  are  repeated 
to  an  extent  of  the  bin  1e  (top  five  bins),  the  first 
delivering  unit  2  is  shifted  to  a  second  home  posi- 
tion  which  is,  in  this  embodiment,  the  eighth  bin  1h 
as  counted  from  the  top  (the  third  bin  from  the 
bottom)  (Figure  8N). 

A-29:  By  the  similar  operations,  the  sheet  ma- 
terials  are  discharged  sequentially  to  the  bins  1f  -1j 
(the  bottom  five  bins)  (Figure  80).  For  the  bins  1f 
and  1g,  the  unit  2  moves  upwardly,  and  for  the 
bins  i  and  j,  the  unit  2  is  lowered. 

Thus,  the  second  delivering  unit  4  has  its  home 
position  which  corresponds  to  the  sheet  material 
discharge  outlet  70  of  the  main  apparatus  and 
shares  the  sheet  material  transportation  from  the 
home  position  to  the  first  home  position  (bin  1c 
position)  of  the  first  delivering  unit  or  to  the  second 
home  position  (bin  1h  position)  of  the  first  de- 
livering  unit  2.  The  first  delivering  unit  2  shares  the 
sheet  material  transportation  from  its  first  home 
position  to  the  top  five  bins  1a  -  1e  and  the  sheet 
material  transportation  from  the  second  home  posi- 
tion  to  the  bottom  five  bins  1f  -  1j. 

By  repeating  the  above  described  operations, 
the  sheet  materials  are  sequentially  sorted  to  the 
plural  bins. 

When,  for  example,  10  sets  of  copies  are  to  be 
produced  from  three  page  originals,  the  copy 
sheets  from  the  first  original  are  distributed  se- 
quentially  to  the  bins  1a-  1  j  (from  the  first  bin  to 
the  tenth  bin)  in  this  order.  Then,  the  copy  sheets 
from  the  second  original  are  distributed  to  the  bins 
1  j  -  1  a  (from  the  tenth  bin  to  the  first  bin),  that  is,  in 
the  reversed  order.  For  the  copy  sheets  from  the 
third  original,  the  sheets  are  again  distributed  to 
bins  1a  -  1  j  in  this  order.  By  doing  so,  the  sorting 
operation  is  performed  efficiently. 

(B)  Group  (collation)  mode 

B-1:  The  stand-by  operation  is  performed  in 
the  similar  manner  as  with  operations  A-1  -  A-3  in 
the  sorting  mode. 

B-2:  The  same  operation  as  with  operations  A- 
5  -  A-25  in  the  above-described  sorting  mode  are 
executed. 

B-3:  For  the  subsequent  sheet  materials,  the 
operations  A-5  -  A-25  are  performed,  so  that  the 
sheet  materials  are  discharged  on  the  bin  1a.  The 

operation  is  repeated  for  a  preset  number. 
B-4:  The  operations  A-5  -  A-25  are  performed 

for  the  subsequent  sheets  so  that  the  sheet  materi- 
als  are  discharged  on  the  bin  1a.  The  operations 

5  are  repeated  for  a  preset  number  of  sheet  materi- 
als. 

B-5:  When  the  copying  operation  for  a  preset 
number  is  completed,  and  next,  the  copy  start  key 
is  depressed  again,  the  vertical  movement  motor 

io  M1  for  the  first  delivering  unit  is  rotated  back- 
wardly,  so  that  the  unit  2  lowers. 

B-6:  Similarly  to  A-27,  it  is  retained  at  a  posi- 
tion  corresponding  to  the  bin  1b. 

B-7:  The  preset  number  of  sheet  materials  are 
is  distributed  to  the  bin  1b. 

B-8:  When  the  copy  start  key  is  depressed 
further  again,  the  delivering  unit  2  is  lowered  to  the 
position  corresponding  to  the  bin  1c,  and  by  re- 
peating  this,  the  sheet  materials  can  be  distributed 

20  up  to  the  bin  1j. 

(C)  Non-sorting  mode 

C-1:  The  stand-by  operation  is  performed  in 
25  the  similar  manner  as  with  A-1  -  A-3  in  the  sorting 

mode. 
C-2:  The  operations  A5  -  A25  are  performed, 

so  that  all  the  sheet  materials  discharged  from  the 
main  apparatus  A  are  discharged  to  the  bin  1a. 

30  Here,  the  forward  conveying  speeds  of  the  first 
and  second  delivering  units  2  and  4  are  preferably 
close  to  the  sheet  discharging  speed  from  the  main 
apparatus  A  from  the  standpoint  of  not  imparting 
load  to  the  sheet  material. 

35  Referring  to  Figure  9,  a  further  embodiment  of 
the  present  invention  will  be  described,  wherein  a 
couple  of  rollers  102  and  103  corresponding  to  the 
first  delivering  unit  is  stationary,  and  instead,  the 
bins  104i  -  1  04i  0  are  vertically  movable.  Construc- 

40  tion  and  operation  of  the  second  delivering  unit  4 
are  the  same  as  with  Figure  2.  The  pressure  may 
be  disabled  as  in  Figure  7  embodiment.  In  Figure 
9,  trays  104i,  1042  ...  1049  and  104i0  are  fixedly 
mounted  to  a  tray  frame  105,  and  the  tray  frame 

45  105  is  stationary  mounted  to  a  vertically  movable 
member  106.  The  vertically  movable  member  106 
is  vertically  movable  through  a  distance  corre- 
sponding  the  distance  from  the  tray  104i  to  tray 
104io  along  a  guiding  groove  108  of  a  post  107.  To 

50  a  top  end  of  a  chain  receiving  member  109  fixedly 
mounted  to  the  vertically  movable  member  106,  a 
chain  (or  wire  or  the  like)  110  is  fixedly  mounted, 
and  chain  is  reflected  by  an  idler  111  disposed  at 
an  upper  portion.  The  chain  is  extended  to  a 

55  sprocket  113  mounted  to  an  end  of  a  shaft  of  the 
motor  112  at  a  lower  portion.  Another  end  of  the 
chain  110  is  fixedly  mounted  through  a  spring  114 
to  a  bottom  end  of  the  chain  receiving  member  9. 
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Therefore,  when  the  motor  112  is  rotated  in  the 
clockwise  direction,  the  trays  104i  -  1  04i  0  are 
moved  upwardly  as  a  unit. 

The  operation  will  be  described.  For  an  initial 
setting,  the  motor  12  is  rotated  clockwisely,  by 
which  the  trays  104i  -  1  04i  0  are  moved  to  their 
topmost  positions.  When  a  position  detecting  sen- 
sor  116  detects  that  the  sheet  inlet  of  the  tray  104i 
is  aligned  with  a  nip  formed  between  the  movable 
rollers  102  and  103,  the  current  supply  to  the 
motor  112  is  switched  by  a  proper  control  circuit 
from  a  driving  AC  voltage  to  a  stopping  DC  voltage, 
so  that  they  are  substantially  positionally  aligned. 

Subsequently,  the  sheet  is  introduced,  and  the 
sheet  detecting  sensors  117  and  118  detect  that 
the  sheet  is  accommodated  on  the  tray  104i  by 
the  movable  rollers  102  and  103.  Then,  the  motor 
112  is  supplied  with  a  braking  DC  voltage  which  is 
lower  than  the  stopping  DC  voltage  described 
above,  by  which  the  trays  are  allowed  to  fall  by  the 
gravity.  The  same  operation  is  possible  using  a 
flexible  member  such  as  a  spring  in  place  of  the 
gravity.  When  a  notch  115  corresponding  to  the 
tray  1042  is  detected  by  the  position  sensor  116, 
the  voltage  supplied  to  the  motor  112  is  switched 
to  the  stopping  DC  voltage,  by  which  the  trays  are 
stopped,  so  that  the  sorter  is  now  in  the  position  for 
receiving  the  sheet  in  the  tray  1042.  The  sheet 
sorting  and  stacking  operations  are  repeated  the 
required  times,  and  thereafter,  the  initial  state  is 
restored  by  a  resetting  signal. 

The  transfer  of  the  sheet  material  discharged 
from  the  roller  83  to  the  rollers  102  and  103,  the 
sheet  material  gripping  and  conveying  means  4  is 
used  in  the  same  manner  as  described  above.  The 
detection  of  the  sheet  material  being  gripped  by 
the  rollers  102  and  103  is  performed  by  the  sen- 
sors  118  and  117.  In  response  to  a  signal  from  the 
sensors,  the  sheet  material  gripping  and  conveying 
means  4  stops  the  sheet  conveying  operation,  and 
it  moves  upwardly  to  the  home  position. 

According  to  this  embodiment,  the  sorter  can 
be  designed  flexibly  without  being  limited  by  the 
height  of  the  sheet  outlet  of  the  copying  machine 
or  the  like,  that  is,  the  level  of  the  roller  83.  In  the 
structure  of  this  embodiment,  the  jam  occurs  less 
frequently  than  in  a  structure  wherein  a  guiding 
passage  is  used  for  connecting  the  roller  83  and 
the  rollers  102  and  103. 

While  the  invention  has  been  described  with 
reference  to  the  structures  disclosed  herein,  it  is 
not  confined  to  the  details  set  forth  and  this  ap- 
plication  is  intended  to  cover  such  modifications  or 
changes  as  may  come  within  the  scope  of  the 
following  claims. 

Claims 

1.  A  sheet  material  distributing  apparatus,  com- 
prising: 
a  plurality  of  bins  (1)  for  accomodating  sheet 
materials;  a  first  sheet  material  gripping  and 

5  conveying  means  (2)  which  can  be  opposed  to 
a  sheet  material  inlet  of  each  of  said  bins  (1); 
characterized  by 
a  second  sheet  material  gripping  and  convey- 
ing  means  (4)  displaceable  to  receive  a  sheet 

io  material  from  a  sheet  material  discharging  de- 
vice  (83)  and  for  transferring  the  sheet  material 
to  said  first  sheet  material  gripping  and  con- 
veying  means  (2). 

is  2.  An  apparatus  according  to  claim  1  ,  character- 
ized  in  that  the  first  sheet  material  gripping 
and  conveying  means  (2)  is  displaceable. 

3.  An  apparatus  according  to  claim  1  or  2,  char- 
20  acterized  in  that  the  bins  (1)  are  movable. 

4.  An  apparatus  according  to  one  of  the  claims  1 
to  3,  further  comprising  a  pressure  releasing 
mechanism  (90,91  ,92,93)  for  removing  a  sheet 

25  material  gripping  force  of  said  second  sheet 
material  gripping  and  conveying  means  (4) 
when  it  returns  to  a  position  for  receiving  the 
sheet  material  from  the  sheet  material  dis- 
charging  device  (83). 

30 
5.  An  apparatus  according  to  one  of  the  claims  1 

to  3,  further  comprising  means  for  controlling  a 
conveying  speed  VR  to  be  V1  +V2  when  said 
second  sheet  material  gripping  and  conveying 

35  means  (4)  returns  to  a  position  for  receiving 
the  sheet  material  from  the  sheet  material  dis- 
charging  device  (83),  where  V1  is  a  sheet 
material  conveying  speed  of  said  first  sheet 
material  gripping  and  conveying  means  (2)  and 

40  V2  is  a  returning  speed  of  said  second  sheet 
material  gripping  and  conveying  means  (4). 

6.  An  apparatus  according  to  one  of  the  claims  1 
to  3,  further  comprising  control  means  for  con- 

45  trolling  movement  of  said  first  sheet  material 
gripping  and  conveying  means  (2)  to  step- 
wisely  moving,  corresponding  to  said  bins  (1), 
a  position  where  said  first  sheet  material  grip- 
ping  and  conveying  means  (2)  receives  the 

50  sheet  material  from  said  second  sheet  material 
gripping  and  conveying  means  (4). 

7.  An  apparatus  according  to  one  of  the  claims  1 
to  3,  further  comprising  control  means  for  con- 

55  trolling  movement  of  said  first  sheet  material 
gripping  and  conveying  means  (2)  so  that  a 
position  where  said  first  sheet  material  gripping 
and  conveying  means  (2)  receives  the  sheet 
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material  from  said  second  sheet  material  grip- 
ping  and  conveying  means  (4)  is  common  to  at 
least  two  bins  (1). 

8.  An  apparatus  according  to  one  of  the  claims  1 
to  3,  further  comprising  bin  position  detecting 
means  (30)  provided  in  said  first  sheet  material 
gripping  and  conveying  means  (2)  and  detect- 
ing  means  (50)  provided  in  said  second  sheet 
material  gripping  and  conveying  means  (4)  for 
detecting  a  position  of  said  first  sheet  material 
gripping  and  conveying  means  (2). 

9.  An  apparatus  according  to  one  of  the  claims  1 
to  3,  further  comprising  detecting  means 
(29a,29b)  for  detecting  that  the  sheet  material 
is  gripped  by  said  first  sheet  material  gripping 
and  conveying  means  (2),  and  control  means 
for  controlling  said  second  sheet  material  grip- 
ping  and  conveying  means  (4)  to  return  it  to  a 
position  for  receiving  the  sheet  material,  when 
said  detecting  means  (29a,29b)  detect  the 
gripping  of  the  sheet  material  by  said  first 
sheet  material  gripping  and  conveying  means 
(2). 

Revendicatlons 

1.  Appareil  de  distribution  de  feuilles,  comportant 

plusieurs  cases  (1)  destines  a  recevoir  des 
feuilles  :  un  premier  moyen  (2)  de  prise  et  de 
transport  de  feuilles  qui  peut  etre  oppose  a 
une  entree  de  feuilles  de  chacune  desdites 
cases  (1)  :  caracterise  par 

un  second  moyen  (4)  de  prise  et  de  trans- 
port  de  feuilles  pouvant  etre  deplace  de  fagon 
a  recevoir  une  feuille  d'un  dispositif  (83)  de 
dechargement  de  feuilles  et  a  transferer  la 
feuille  vers  ledit  premier  moyen  (2)  de  prise  et 
de  transport  de  feuilles. 

2.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  que  le  premier  moyen  (2)  de  prise  et  de 
transport  de  feuilles  peut  etre  deplace. 

3.  Appareil  selon  la  revendication  1  ou  2,  caracte- 
rise  en  ce  que  les  cases  (1)  sont  mobiles. 

4.  Appareil  selon  I'une  des  revendications  1  a  3, 
comportant  en  outre  un  mecanisme  (90,  91, 
92,  93)  de  relachement  de  pression  destine  a 
supprimer  une  force  de  prise  de  feuille  dudit 
second  moyen  (4)  de  prise  et  de  transport  de 
feuilles  lorsqu'il  revient  vers  une  position  pour 
recevoir  la  feuille  provenant  du  dispositif  (83) 
de  dechargement  de  feuilles. 

5.  Appareil  selon  I'une  des  revendications  1  a  3, 
comportant  en  outre  des  moyens  destines  a 
regler  une  vitesse  de  transport  VR  pour  qu'elle 
soit  V1  +V2  lorsque  ledit  second  moyen  (4)  de 

5  prise  et  de  transport  de  feuilles  revient  vers 
une  position  pour  recevoir  la  feuille  provenant 
du  dispositif  (83)  de  dechargement  de  feuilles, 
V1  etant  une  vitesse  de  transport  de  feuilles 
dudit  premier  moyen  (2)  de  prise  et  de  trans- 

io  port  de  feuilles  et  V2  etant  une  vitesse  de 
retour  dudit  second  moyen  (4)  de  prise  et  de 
transport  de  feuilles. 

6.  Appareil  selon  I'une  des  revendications  1  a  3, 
is  comportant  en  outre  des  moyens  de  comman- 

de  destines  a  commander  un  mouvement  du- 
dit  premier  moyen  (2)  de  prise  et  de  transport 
de  feuilles  pour  deplacer  pas  a  pas,  en  corres- 
pondence  auxdites  cases  (1),  une  position 

20  dans  laquelle  ledit  premier  moyen  (2)  de  prise 
et  de  transport  de  feuilles  regoit  la  feuille  pro- 
venant  dudit  second  moyen  (4)  de  prise  et  de 
transport  de  feuilles. 

25  7.  Appareil  selon  I'une  des  revendications  1  a  3, 
comportant  en  outre  des  moyens  de  comman- 
de  destines  a  commander  un  mouvement  du- 
dit  premier  moyen  (2)  de  prise  et  de  transport 
de  feuilles  afin  qu'une  position  dans  laquelle 

30  ledit  premier  moyen  (2)  de  prise  et  de  trans- 
port  de  feuilles  regoit  la  feuille  provenant  dudit 
second  moyen  (4)  de  prise  et  de  transport  de 
feuilles  soit  commune  a  au  moins  deux  cases 
(1)- 

35 
8.  Appareil  selon  I'une  des  revendications  1  a  3, 

comportant  en  outre  des  moyens  (30)  de  de- 
tection  de  position  de  cases  prevus  dans  ledit 
premier  moyen  (2)  de  prise  et  de  transport  de 

40  feuilles  et  des  moyens  (50)  de  detection  pre- 
vus  dans  ledit  second  moyen  (4)  de  prise  et 
de  transport  de  feuilles  pour  detecter  une  posi- 
tion  dudit  premier  moyen  (2)  de  prise  et  de 
transport  de  feuilles. 

45 
9.  Appareil  selon  I'une  des  revendications  1  a  3, 

comportant  en  outre  des  moyens  de  detection 
(29a,  29b)  destines  a  detecter  que  la  feuille  est 
prise  par  ledit  premier  moyen  (2)  de  prise  et 

50  de  transport  de  feuilles,  et  des  moyens  de 
commande  destines  a  commander  ledit  se- 
cond  moyen  (4)  de  prise  et  de  transport  de 
feuilles  pour  le  ramener  vers  une  position  pour 
recevoir  la  feuille,  lorsque  lesdits  moyens  de 

55  detection  (29a,  29b)  detectent  la  prise  de  la 
feuille  par  ledit  premier  moyen  (2)  de  prise  et 
de  transport  de  feuilles. 
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Patentanspruche 

1.  Blattmaterial-Verteilvorrichtung,  die  umfa/St: 
eine  Mehrzahl  von  Schalen  (1)  zur  Aufnahme 
von  Blattmaterialien;  eine  erste  Blattmaterial- 
Greif-  und  Fordereinrichtung  (2),  die  einem 
Blattmaterialeinla/S  einer  jeden  der  genannten 
Schalen  (1)  gegenubergesetzt  werden  kann; 
gekennzeichnet  durch 
eine  zweite  Blattmaterial-Greif-  und  Forderein- 
richtung  (4),  die  verschiebbar  ist,  urn  ein  Blatt- 
material  von  einer  Blattmaterial-Austragvorrich- 
tung  (83)  zu  empfangen  und  das  Blattmaterial 
zu  der  besagten  ersten  Blattmaterial-Greif-  und 
Fordereinrichtung  (2)  zu  uberfuhren. 

2.  Vorrichtung  nach  Anspruch  1  ,  dadurch  gekenn- 
zeichnet,  da/S  die  erste  Blattmaterial-Greif-  und 
Fordereinrichtung  (2)  verlagerbar  ist. 

3.  Vorrichtung  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  da/S  die  Schalen  (1)  bewegbar 
sind. 

4.  Vorrichtung  nach  einem  der  Anspruche  1  bis 
3,  die  ferner  einen  Druckentlastungsmechanis- 
mus  (90,  91  ,  92,  93)  umfa/3t  urn  eine  Blattmate- 
rialgreifkraft  der  erwahnten  zweiten 
Blattmaterial-Greif-  und  Fordereinrichtung  (4) 
aufzuheben,  wenn  diese  zu  einer  Position  zum 
Empfang  des  Blattmaterials  von  der 
Blattmaterial-Austragvorrichtung  (83)  zuruck- 
kehrt. 

5.  Vorrichtung  nach  einem  der  Anspruche  1  bis 
3,  die  ferner  Mittel  umfa/St,  urn  eine  Forderge- 
schwindigkeit  VR  auf  V1  +V2  zu  regeln,  wenn 
die  erwahnte  zweite  Blattmaterial-Greif-  und 
Fordereinrichtung  (4)  zu  einer  Position  zum 
Empfang  des  Blattmaterials  von  der 
Blattmaterial-Austragvorrichtung  (83)  zuruck- 
kehrt,  wobei  V1  eine  Blattmaterial-Forderge- 
schwindigkeit  der  besagten  ersten 
Blattmaterial-Greif-  und  Fordereinrichtung  (2) 
sowie  V2  eine  Ruckkehrgeschwindigkeit  der 
erwahnten  zweiten  Blattmaterial-Greif-  und 
Fordereinrichtung  (4)  sind. 

6.  Vorrichtung  nach  einem  der  Anspruche  1  bis 
3,  die  ferner  Regeleinrichtungen  umfa/St,  urn 
eine  Bewegung  der  besagten  ersten 
Blattmaterial-Greif-  und  Fordereinrichtung  (2) 
fur  ein  schrittweises,  den  genannten  Schalen 
(1)  entsprechendes  Bewegen  zu  einer  Position 
zu  regeln,  in  der  die  besagte  erste 
Blattmaterial-Greif-  und  Fordereinrichtung  (2) 
das  Blattmaterial  von  der  erwahnten  zweiten 
Blattmaterial-Greif-  und  Fordereinrichtung  (4) 

empfangt. 

7.  Vorrichtung  nach  einem  der  Anspruche  1  bis 
3,  die  ferner  Regeleinrichtungen  umfa/St,  urn 

5  eine  Bewegung  der  besagten  ersten 
Blattmaterial-Greif-  und  Fordereinrichtung  (2) 
derart  zu  regeln,  da/S  eine  Position,  in  der  die 
besagte  erste  Blattmaterial-Greif-  und  Forder- 
einrichtung  (2)  das  Blattmaterial  von  der  er- 

io  wahnten  zweiten  Blattmaterial-Greif-  und  For- 
dereinrichtung  (4)  empfangt,  wenigstens  zwei 
Schalen  (1)  gemeinsam  ist. 

8.  Vorrichtung  nach  einem  der  Anspruche  1  bis 
is  3,  die  ferner  in  der  besagten  ersten 

Blattmaterial-Greif-  und  Fordereinrichtung  (2) 
vorgesehene  Schalenposition-Ermittlungsein- 
richtungen  (30)  sowie  in  der  erwahnten  zweiten 
Blattmaterial-Greif-  und  Fordereinrichtung  (4) 

20  vorgesehene  Ermittlungseinrichtungen  (50),  urn 
eine  Position  der  besagten  ersten 
Blattmaterial-Greif-  und  Fordereinrichtung  (2) 
zu  ermitteln,  umfa/St. 

25  9.  Vorrichtung  nach  einem  der  Anspruche  1  bis 
3,  die  ferner  Ermittlungseinrichtungen  (29a, 
29b),  urn  festzustellen,  da/S  das  Blattmaterial 
von  der  besagten  ersten  Blattmaterial-Greif- 
und  Fordereirnichtung  (2)  erfa/St  ist,  und  Regel- 

30  einrichtugnen  zur  Regelung  der  erwahnten 
zweiten  Blattmaterial-Greif-  und 
F6rdereinrichtung(4),  urn  diese  zu  einer  Posi- 
tion  zum  Empfang  des  Blattmaterials  zuruckzu- 
fuhren,  wenn  die  genannten  Ermittlungseinrich- 

35  tungen  (29a,  29b)  das  Erfassen  des  Blattmate- 
rials  durch  die  besagte  erste  Blattmaterial- 
Greif-  und  Fordereinrichtung  (2)  feststellen, 
umfa/St. 
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