
3  J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  ®  Publication  number:  0 1 1 9   8 1 4  

Office  europeen  des  brevets  Q  "| 

®  EUROPEAN  PATENT  SPECIFICATION 

®  Date  of  publication  of  patent  specification:  15.06.88  ®  Int.  CI.4:  B  65  H  2 9 / 4 0  

(|})  Application  number:  84301674.2 

(§)  Date  of  filing:  13.03.84 

@)  Stacking  apparatus  for  paper  sheets. 

(§)  Priority:  16.03.83  JP  42344/83 

(43)  Date  of  publication  of  application: 
26.09.84  Bulletin  84/39 

(§)  Publication  of  the  grant  of  the  patent: 
15.06.88  Bulletin  88/24 

(R)  Designated  Contracting  States: 
AT  CH  DE  FR  GB  IT  LI  NL  SE 

(M)  References  cited: 
EP-A-0059101 
EP-A-0102814 
DE-B-2461002 

CD 

0 0  
O )  

CL 
LU 

®  Proprietor:  KABUSHIKI  KAISHA  TOSHIBA 
72,  Horikawa-cho  Saiwai-ku 
Kawasaki-shi  Kanagawa-ken  210  (JP) 

®  Inventor:  Nakamura,  Kunihiko 
2-1-13-608,  Konandai 
Konan-ku  Yokohama-shi  (JP) 

@  Representative:  Freed,  Arthur  Woolf  et  al 
MARKS  &  CLERK  57-60  Lincoln's  Inn  Fields 
London  WC2A  3LS  (GB) 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  turopean  patent,  any  person  may 
give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall 
be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been 
paid.  (Art.  99(1  )  European  patent  convention). 

Courier  Press,  Leamington  Spa,  England. 



1 0  119  8 1 4  2 

Description 

The  present  invention  relates  to  a  stacking 
apparatus  for  paper  sheets  having:  blade  wheel 
means  which  is  rotated  such  that  an  axis  of 
rotation  thereof  is  horizontally  aligned  and  which 
has  elongated  wheel  blades  each  extending  in  a 
direction  opposite  to  a  rotational  direction  of  the 
blade  wheel  means  from  a  center  portion  about 
the  axis  of  rotation  to  a  peripheral  surface  of  the 
blade  wheel  means;  feeding  means  for  feeding 
paper  sheets  one  by  one  in  each  of  elongated 
spaces  formed  between  every  two  adjacent 
blades  of  the  elongated  blades,  at  a  speed 
exceeding  a  peripheral  velocity  of  the  blade  wheel 
means;  and  stacking  means  for  stacking  the 
paper  sheets  sorted  by  and  sequentially  dis- 
charged  in  groups  of  predetermined  number, 
from  the  blade  wheel  means. 

Paper  sheets  such  as  bank  notes,  data  cards,  or 
printed  matter  are  automatically  handled.  These 
documents  have  been  increasing  year  by  year.  A 
strong  demand  has  arisen  for  a  machine  handling 
these  paper  sheets  at  high  speed. 

A  typical  example  is  a  bundling  operation  for 
recycling  a  predetermined  number  of  currency 
notes.  Manual  counting  and  bundling  of  currency 
notes  is  time-consuming  and  cumbersome.  In 
practice,  currency  notes  are  automatically 
grouped  in  units  of  a  predetermined  number  and 
bundled  by  a  currency  note  arranger  or  the  like.  In 
the  automatic  currency  note  arranger  of  this  type, 
it  is  assumed  ideal  that  the  currency  notes  trans- 
ported  at  high  speed  are  continuously  stacked  in 
units  of  predetermined  numbers  without 
interruption. 

Under  this  condition,  there  is  conventionally 
provided  a  stacking  means  called  a  beat  (direction 
changing)  method  in  which  a  paper  sheet,  dis- 
charged  from  the  transporting  end  and  floating  in 
air,  is  beaten  towards  a  perpendicular  direction 
and  dropped  onto  a  stacking  unit.  However,  direc- 
tion  changing  means  of  this  type  has  a  limited 
response  speed.  More  specifically,  when  a  direc- 
tion  changing  member  vibrates  with  a  given 
magnitude  at  high  speed,  the  vibration  cycle  is 
increased  and  with  it  the  inertia  force.  As  a  result, 
operation  of  the  direction  changing  means 
becomes  unstable.  In  addition,  the  force  acting  on 
the  mechanism  of  the  direction  changing  means 
is  increased,  the  means  must  have  a  large  con- 
struction  as  a  whole  which  results  in  malfunctions 
and  high  cost.  In  addition  to  these  disadvantages, 
the  force  beating  the  paper  sheet  is  increased,  so 
that  the  sheet  tends  to  be  torn.  Therefore,  this 
direction  changing  means  is  not  suitable  for  high- 
speed  operation. 

A  blade  wheel  is  used  to  overcome  the  above- 
mentioned  stacking  means.  The  blade  wheel  has 
wheel  blades,  each  extending  from  the  center 
portion  to  the  peripheral  surface  of  the  blade 
wheel.  The  wheel  blades  extend  in  the  opposite 
direction  to  the  rotational  direction  of  the  wheel. 
The  paper  sheets  are  inserted  in  the  narrow 
spaces  formed  between  the  blades  of  the  wheel 

and  are  stacked.  According  to  this  method,  the 
time  interval  t  (min.),  during  which  the  leading 
end  of  a  given  paper  sheet  passes  and  the  leading 
end  of  the  next  paper  sheet  arrives,  is  given  by 

5  observing  the  paper  sheets  at  a  given  position 
along  a  transporting  passage,  from: 

t  =  1/N 

10  where  N  is  the  number  of  paper  sheets  fed  per 
minute  into  the  wheel.  When  the  wheel  has  m 
narrow  spaces  between  every  two  adjacent 
blades,  the  wheel  must  be  rotated  by  1/m  revolu- 
tion  during  the  time  interval  t.  In  order  to  sequen- 

75  tially  insert  the  paper  sheets  in  the  corresponding 
narrow  spaces,  a  rotational  speed  n  (rpm)  of  the 
wheel  is  given  as  follows: 

n  =  (1/m)/(1/N)  =  N/m. 
20 

As  is  apparent  from  the  above  equation,  the 
rotational  speed  n  of  the  wheel  is  obtained  by 
dividing  the  number  of  fed  sheets  by  the  number 
of  narrow  spaces.  The  rotational  speed  of  the 

25  wheel  is  very  low.  Assume  that  high-speed  trans- 
portation  is  performed  at  the  speed  of  1800 
sheets/min.,  and  that  the  wheel  has  18  narrow 
spaces.  The  rotational  speed  n  of  the  wheel  is 
thus  given  as  100  rpm.  The  sheets  can  be  easily 

30  stacked  at  this  low  speed  without  any  problem. 
The  blade  wheel  method  has  various  advan- 

tages  compared  with  any  other  method.  Conven- 
tionally,  a  stacking  apparatus  for  paper  sheets  is 
provided  wherein  the  blade  wheel  stacking 

35  means  is  combined  with  means  for  sorting  paper 
sheets  into  units  of  a  predetermined  number. 
According  to  this  stacking  apparatus,  a  separator 
has  an  arm  having  substantially  the  same  axis  of 
rotation  as  that  of  the  wheel  and  extending  from 

40  the  center  portion  around  the  axis  of  rotation  of 
the  wheel  to  the  outside  of  the  peripheral  surface 
of  the  wheel,  along  the  side  of  the  wheel.  The 
separator  also  has  a  receiving  portion  intergrally 
formed  at  the  distal  end  of  the  arm.  The  separator 

45  is  pivoted  as  needed  to  abut  the  arm  against  the 
paper  sheet  inserted  between  the  blades,  so  the 
paper  sheet  is  removed  from  the  space  formed 
between  the  corresponding  blades.  The  paper 
sheet  is  temporarily  held  by  the  receiving  portion. 

so  During  this  period,  the  sheets,  previously  dis- 
charged  from  a  stationary  stopper  and  stacked  on 
the  stacking  means,  are  removed  to  a  predeter- 
mined  portion.  Thereafter,  the  sheets  stacked  on 
the  separator  are  transferred  to  the  stacking 

55  means. 
However,  the  following  problem  is  presented 

by  the  conventional  stacking  apparatus  having  a 
combination  of  blade-wheel  stacking  means  and 
the  sorting  means.  When  temporarily  receiving 

60  paper  sheets  outside  the  predetermined  number, 
the  arm  of  the  separator  is  used  as  a  stopper  to 
remove  these  subsequent  paper  sheets  which  are 
sequentially  held  by  the  receiving  portion.  The 
arm  is  located  within  the  width,  along  the  axis  of 

65  rotation  of  the  wheel,  of  the  paper  sheet  insertion 
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position  in  the  space  of  the  blade  wheel.  For  this 
reason,  when  the  separator  is  located  between 
the  sheet  feeding  position  and  the  sorting  start 
position  (receiving  start  position),  the  sheet 
receiving  depth  of  the  space  of  the  wheel 
becomes  shallow  due  to  the  presence  of  the  arm. 
Therefore,  when  the  separator  is  located  between 
the  above-mentioned  positions,  only  the  leading 
end  of  the  paper  sheet  is  inserted  in  a  given 
space,  and  the  trailing  end  extends  outside  and 
blocks  the  next  space.  As  a  result,  the  next  paper 
sheet  cannot  be  inserted  in  the  corresponding 
space  and  collides  with  the  blocking  paper  sheet, 
causing  a  paper  jam.  In  order  to  prevent  this,  the 
transport  distance  between  the  adjacent  paper 
sheets  approaching  the  blade  wheel  must  be 
increased.  This  prohibits  any  increase  in  handling 
speed. 

The  present  invention  has  been  made  in  con- 
sideration  of  the  above  situation  and  has  for  its 
object  to  provide  a  stacking  apparatus  for  paper 
sheets  which  does  not  impair  the  high-speed 
handling  capacity  inherent  in  a  blade  wheel  stack- 
ing  method  and  which  is  capable  of  sorting  paper 
sheets  into  units  of  a  predetermined  number  for 
stacking. 

EP  102814,  which  is  citable  under  article  54(3) 
EPC  only,  discloses  a  paper  sheet  dividing 
apparatus  including  a  blade  wheel  having  a  plu- 
rality  of  curved  slots.  The  blade  wheel  is  rotated 
to  sequentially  deliver  paper  sheets  to  a  conveyor 
belt.  The  apparatus  also  includes  a  dividing 
member  for  dividing  predetermined  numbers  of 
sheets  delivered  by  the  blade  wheel. 

According  to  the  invention,  there  is  provided  a 
stacking  apparatus  for  paper  sheets,  comprising: 
blade  wheel  means  which  are  rotated  with  a  com- 
mon  horizontal  shaft  as  a  centre,  said  blade  wheel 
means  including  elongated  blades  each  extend- 
ing  in  a  direction  opposite  to  a  rotational  direction 
of  said  blade  wheel  means  from  a  centre  portion 
around  an  axis  of  rotation  to  a  peripheral  surface 
of  said  blade  wheel  means,  feeding  means  for 
feeding  the  paper  sheets  one  by  one  in  each  of 
elongated  spaces  formed  between  every  two 
adjacent  blades  of  said  elongated  blades  at  a 
speed  exceeding  a  peripheral  velocity  of  said 
blade  wheel  means  in  order  to  insert  said  paper 
sheets  completely  into  said  elongated  spaces; 
stationary  stop  means,  provided  between  the 
blade  wheel  means,  for  stopping  rotation  of  the 
paper  sheet  at  a  position  where  the  paper  sheet, 
inserted  in  a  corresponding  one  of  said  elongated 
spaces,  is  rotated  through  a  predetermined  angle 
of  rotation  of  said  blade  wheel  means,  and  for 
removing  the  paper  sheet  from  said  corre- 
sponding  space  by  permitting  the  paper  sheets  to 
drop  by  gravity;  stacking  means  for  stacking  the 
paper  sheets  sequentially  discharged  in  groups  of 
predetermined  number  from  said  blade  wheel 
means;  separators  which  are  supported  in  a  rotat- 
able  manner  and  in  a  permanently  coaxial 
relationship  with  said  blade  wheels,  said 
separators  being  driven  according  to  the  steps  of: 
(1)  stopping  the  separators  at  a  standby  position 

at  which  the  separators  hinder  neither  the  inser- 
tion  of  paper  sheets  into  the  blade  wheels  nor  the 
dropping  of  paper  sheets  from  the  blade  wheels 
by  gravity;  (2)  rotating  the  separators  while 

5  accelerating  them  to  a  rotational  speed  equal  to 
that  of  the  blade  wheels,  thereby  moving  the 
separators  from  the  standby  position  to  a  pre- 
determined  receiving  position;  (3)  stopping  the 
separators  at  the  receiving  position  for  a  predeter- 

10  mined  time,  during  which  the  first  one  of  the 
paper  sheets  to  be  sorted  and  the  paper  sheets 
dropping  from  the  blade  wheels  are  received;  and 
(4)  rotating  the  separators  from  the  receiving 
position  so  as  both  to  permit  the  received  paper 

is  sheets  to  be  delivered  onto  the  stacking  means 
and  to  permit  remaining  paper  sheets,  included  in 
a  predetermined  number  of  paper  sheets  and  left 
in  the  blade  wheel  means,  to  be  delivered  directly 
onto  the  stacking  means,  and  thereafter  stopping 

20  the  separators  at  the  standby  position;  and  con- 
trol  means  for  controlling  the  separators  such  that 
they  perform  their  operation  according  to  the  four 
steps,  said  separators  includes  a  pair  of  arms  and 
a  pair  of  receiving  portions,  said  arms  extend  by 

25  the  respective  sides  of  the  blade  wheel  means  in 
the  radial  direction  of  the  blade  wheel  means  and 
in  parallel  to  each  other  and  pass  on  the  respec- 
tive  sides  of  paper  sheets  at  a  predetermined 
distance  from  said  sides,  and  said  arms  having 

30  their  ends  located  beyond  the  radial  extremity  of 
the  blade  wheel  means;  said  receiving  portions, 
each  of  which  is  supported  by  one  of  said  arms 
and  located  outside  a  peripheral  edge  of  said 
blade  wheel  means,  temporarily  receive  the  paper 

35  sheet  which  drops  from  the  blade  wheel  means 
by  gravity,  said  receiving  portions  being  located 
at  a  common  angular  position  about  said  axis  and 
arranged  at  a  predetermined  distance  from  the 
peripheral  edge  of  said  blade  wheels,  and  said 

40  receiving  portions  including  members  which 
extend  substantially  parallel  to  the  peripheral 
edge  to  a  position  in  such  a  manner  as  to  provide 
a  predetermined  interval  (H)  through  which  the 
stationary  stop  means  can  pass. 

45  This  invention  can  be  more  fully  understood 
from  the  following  detailed  description  when 
taken  in  conjunction  with  the  accompanying 
drawings,  in  which: 

Fig.  1  is  a  partially  cutaway  side  view  showing 
so  the  main  part  of  a  stacking  apparatus  for  paper 

sheets  according  to  an  embodiment  of  the 
present  invention; 

Fig.  2  is  a  cross-sectional  view  of  the  apparatus 
along  the  line  II  —  II  of  Fig.  1; 

55  Fig.  3  is  a  perspective  view  of  a  separator  built 
into  the  apparatus  of  Fig.  1  ; 

Fig.  4  is  a  representation  of  a  separator  detector 
arranged  in  the  apparatus  of  Fig.  1  ; 

Figs,  5  and  6  are  representations  of  the  arrange- 
so  ment  of  a  pulse  generator  built  into  the  apparatus 

of  Fig.  1  ; 
Fig.  7  is  a  block  diagram  of  a  drive  control 

section  of  the  apparatus  shown  in  Fig.  1  ;  and 
Figs.  8  to  15  are  views  for  explaining  the 

65  operation  of  the  apparatus  shown  in  Fig.  1. 

3 
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An  embodiment  of  the  present  invention  will 
iow  be  described  with  reference  to  the  accom- 
□anying  drawings. 

Fig.  1  is  a  partially  cutaway  side  view  showing 
:he  main  part  of  a  stacking  apparatus  for  paper 
sheets  according  to  an  embodiment  of  the 
aresent  invention,  and  Fig.  2  is  a  cross-sectional 
/iew  of  the  apparatus  along  the  line  II  —  II  of  Fig.  1  ; 

Referring  to  Figs.  1  and  2,  reference  numeral  1 
denotes  a  vertical  base  plate.  A  pair  of  support 
slates  2a  and  2b  are  disposed  on  one  side  surface 
af  the  base  plate  1.  The  support  plates  2a  and  2b 
are  spaced  apart  from  each  other  and  are  parallel 
to  the  side  surface  of  the  base  plate  1.  The  lower 
ands  of  the  support  plates  2a  and  2b  are  mounted 
on  the  base  plate  1  through  a  support  plate  3.  The 
support  plates  2a  and  2b  have  vertical  surfaces  2c 
at  the  lower  portions  of  the  left  end  walls  thereof 
(Fig.  1).  These  vertical  surfaces  2c  serve  as 
stoppers  for  stopping  the  movement  of  the  paper 
sheet  (to  be  described  later)  and  will  be  referred 
to  as  stoppers  2c. 

The  outer  rings  of  bearings  3a  and  3b  are 
mounted  coaxially  on  the  support  plates  2a  and 
2b  in  a  direction  perpendicular  to  the  side  surface 
of  the  base  plate  1.  A  hollow  pulley  4  is  rotatably 
mounted  on  the  inner  rings  of  the  bearings  3a  and 
3b.  An  endless  belt  5  is  looped  around  the  outer 
surface  of  the  pulley  4  at  one  side  and  is  coupled 
to  a  driving  source  (not  shown)  at  the  other  side, 
so  that  the  pulley  is  driven  at  a  predetermined 
speed.  Blade  wheel  means  (i.e.,  a  pair  of  blade 
wheels)  are  coaxially  coupled  by  bolts  8  on  the 
shaft  at  the  two  end  surfaces  of  the  pulley  4, 
through  spacers  6a  and  6b  respectively.  The 
distance  between  blade  wheels  7a  and  7b  is 
shorter  than  a  width  W  of  a  paper  sheet  16.  Holes 
9  are  respectively  formed  at  the  centers  of  the 
blade  wheels  7a  and  7b  and  have  substantially  the 
same  inner  diameter  as  that  of  the  pulley  4. 
Elongated  blades  10  extend  in  a  direction  oppo- 
site  to  the  rotational  direction  of  the  wheels  7a 
and  7b  and  from  the  center  portion  to  the  peri- 
pheral  portion  of  the  wheels  7a  and  7b,  as  if  the 
blades  10  draw  an  involute  curve,  as  shown  in  Fig. 
1.  Each  elongated  space  11  is  formed  between 
every  two  adjacent  blades  10.  The  blade  wheels 
7a  and  7b  are  mounted  on  the  pulley  4  such  that 
the  spaces  1  1  of  the  blade  wheels  7a  and  7b  are 
aligned  with  each  other  along  the  direction  of  the 
shaft  13. 

The  outer  rings  of  bearings  12a  and  12b  are 
coaxially  mounted  at  two  ends  of  the  inner  sur- 
face  of  the  pulley  4.  The  shaft  13  is  rotatably 
mounted  on  the  inner  rings  of  the  bearings  12a 
and  12b.  One  end  of  the  shaft  13  extends  outside 
the  blade  wheel  7b  without  being  brought  into 
contact  with  the  hole  9  therein.  The  other  end  of 
the  shaft  13  also  extends  outside  the  blade  wheel 
7a  without  being  brought  into  contact  with  the 
hole  9  therein  and  is  coupled  to  the  rotating  shaft 
of  a  pulse  motor  14  mounted  on  the  base  plate  1. 
A  pair  of  separators  21a  and  21b  are  mounted  on 
the  shaft  13  to  sandwich  the  blade  wheels  7a  and 
7b  therebetween. 

As  illustrated  separately  in  Fig.  3,  the  separators 
21a  and  21b  have  arms  22  and  receiving  portions 
or  receiving  hands  23.  The  arms  22  are  parallel  to 
the  outer  side  surfaces  of  the  blade  wheels  7a  and 

5  7b  and  extend  outside  the  peripheral  edges 
thereof.  The  receiving  hands  23  extends  from  the 
distal  ends  of  the  corresponding  arms  22  parallel 
to  the  shaft  13  towards  the  blade  wheels  7a  and 
7b,  and  then  towards  imaginary  arcs  having  as 

10  their  center  the  axis  of  the  shaft  13,  protruding  by 
a  length  more  than  half  that  of  the  paper  sheet  16 
along  the  blades  10  of  the  blade  wheels  7a  and  7b, 
respectively.  The  separators  21a,  and  21b  are  so 
aligned  that  end  faces  24  of  the  arms  22  are  dis- 

15  posed  on  the  same  plane.  Proximal  ends  22a  of 
the  arms  22  are  mounted  on  the  shaft  13  such  that 
a  distance  S  (Fig.  3)  between  the  arms  22  is  longer 
than  the  width  W  of  the  paper  sheet  16.  In  this 
condition,  the  receiving  portions  (i.e.,  the  receiv- 

20  ing  hands  23)  are  spaced  apart  from  each  other  by 
a  distance  H  which  is  equal  to  the  distance 
between  the  blade  wheels  7a  and  7b.  The  receiv- 
ing  hands  23  are  integrally  formed  with  the  arms 
22.  The  receiving  hands  23  are  located  outside 

25  imaginary  circles  drawn  by  the  blade  wheels  7a 
and  7b. 

A  transporting  or  conveyor  belt  mechanism  31 
(Fig.  1)  is  disposed  in  the  upper  portion  between 
the  blade  wheels  7a  and  7b  to  transport  the  paper 

30  sheet  16  into  the  corresponding  spaces  11  of  the 
blade  wheels  7a  and  7b.  The  belt  mechanism  31, 
as  the  feeding  means,  comprises:  a  pulley  32  dis- 
posed  between  the  blade  wheels  7a  and  7b  such 
that  the  axis  of  rotation  thereof  is  parallel  to  that 

35  of  the  shaft  13;  two  lower  belts  34  looped  around 
the  pulley  32,  parallel  to  each  other  at  two 
different  positions  along  a  direction  perpen- 
dicular  to  the  drawing  surface  (Fig.  1),  and  guided 
through  the  pulley  32  along  the  direction  of  an 

40  arrow  33;  two  upper  belts  36  guided  in  the  direc- 
tion  of  an  arrow  35  up  to  the  pulley  32,  while  the 
upper  belts  36  overlap  the  upper  surfaces  of  the 
lower  belts  34  so  as  to  transport  the  paper  sheet 
16  in  a  clamped  manner  in  the  overlapping 

45  interval;  and  a  pulley  37  for  turning  back  the 
upper  belts  36  above  the  pulley  32.  Therefore,  the 
position  where  the  lower  belts  34  are  separated 
from  the  upper  belts  36  (i.e.,  the  position  where 
the  paper  sheet  is  fed)  is  located  inside  the 

so  peripheral  edges  of  the  blade  wheels  7a  and  7b. 
The  pulleys  32  and  37  are  supported  on  the  base 
plate  1  through  support  members  (not  shown). 
The  upper  and  lower  belts  36  and  34  are  driven  at 
an  identical  speed  which  is  higher  than  the  peri- 

55  pheral  velocity  of  the  blade  wheels  7a  and  7b. 
On  the  other  hand,  a  stacking  unit  41,  as  the 

stacking  means,  is  disposed  below  the  blade 
wheels  7a  and  7b.  As  shown  in  Fig.  2,  the  stacking 
unit  41  comprises:  bearings  42a  and  42b  whose 

60  outer  rings  are  mounted  in  the  lower  portions  of 
the  support  plates  2a  and  2b  parallel  to  the  shaft 
13;  a  shaft  43  mounted  in  the  innner  rings  of  the 
bearings  42a  and  42b;  pulleys  44a,  44b  and  44c 
fixed  on  the  surface  of  the  shaft  43  and  spaced 

65  apart  from  each  other;  a  group  of  belts,  i.e.,  belts 
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45a,  45b  and  45c  (only  the  belt  45c  is  shown  to 
extend  to  the  left,  as  illustrated  in  Fig.  1)  looped 
around  the  pulleys  44a,  44b  and  44c  respectively; 
and  a  drive  control  unit  for  driving  these  belts. 

One  end  of  a  bar  51  is  fixed  on  the  shaft  13  at  a 
position  near  the  pulse  motor  14  and  detects  the 
positions  of  the  separators  21a  and  21b.  As 
shown  in  Fig.  3,  the  bar  51  has  substantially  an 
equal  width  (along  the  peripheral  direction)  to 
that  of  the  arm  22  of  each  of  the  separators  21a 
and  21b.  The  bar  51  is  fixed  to  the  shaft  13  such 
that  the  bar  51  extends  in  the  same  direction  as 
that  of  the  arm  22.  As  shown  in  Fig.  2,  separator 
detectors  52a  and  52b  are  fixed  on  a  side  surface 
of  the  base  plate  1  to  detect  the  rotational  position 
of  the  bar  51  while  the  bar  51  is  not  brought  into 
contact  with  the  separator  detectors  52a  and  52b. 
Dotted  circles  B  and  C  in  each  of  Figs.  1,  10,  12  and 
15  indicate  the  separator  detectors  52b  and  52a. 
Each  of  the  separator  detectors  52a  and  52b  com- 
prises  a  photocoupler  consisting  of  a  light-emit- 
ting  element  53  and  a  light-receiving  element  54, 
which  are  linearly  aligned  opposing  each  other, 
as  shown  in  Fig.  4.  Each  of  the  separator  detectors 
52a  and  52b  generates  a  low  level  signal  when  the 
bar  51  is  inserted  between  the  corresponding 
elements  53  and  54  to  shield  light  from  the  light- 
receiving  element  54.  Otherwise,  each  detector 
generates  a  high  level  signal.  Therefore,  the 
separator  detector  52a  generates  a  low  level 
signal  when  the  bar  51  (i.e.,  the  arm  22  of  the 
separators  21b  (21a))  is  located  at  a  position  indi- 
cated  by  the  dotted  circle  B  in  Fig.  1.  Similarly,  the 
separator  detector  52b  generates  a  low  level 
signal  when  the  arm  22  of  the  separator  21  b  (21  a) 
is  located  at  a  position  indicated  by  the  dotted 
circle  C  in  Fig.  1.  The  positions  B  and  C  will  be 
described  in  detail  later.  A  recess  55  (Fig.  2)  is 
formed  in  the  surface  of  the  support  plate  2a 
which  opposes  the  inner  surface  of  the  blade 
wheel  7a. 

A  pulse  generator  56  is  arranged  in  the  recess 
55  to  generate  pulses  in  synchronism  with  the 
rotation  of  the  blade  wheels  7a  and  7b.  As  shown 
in  Fig.  5,  the  pulse  generator  56  comprises  a 
photocoupler  consisting  of  a  light-emitting 
element  57  for  emitting  light  towards  the  inner 
surface  of  the  blade  wheel  7a  at  a  predetermined 
angle,  and  a  light-receiving  element  58  for  receiv- 
ing  light  reflected  by  the  inner  surface  of  the  blade 
wheel  7a.  As  shown  in  Fig.  6,  a  plurality  of  aper- 
tures  59  is  formed  in  a  circular  shape  on  the 
portion  of  the  blade  wheel  7a  which  receives  the 
reflected  light.  The  apertures  59  are  formed  at 
positions  falling  on  lines  connecting  a  center  60  of 
the  blade  wheel  7a  and  tips  61  of  the  blades  10. 
The  pulse  generator  56  generates  an  output 
signal  when  incident  light  on  the  light  receiving 
element  58  transmitted  from  the  light-emitting 
element  57  through  one  of  the  apertures  59  is  cut 
off.  A  paper  number  detector  63  is  disposed  in  the 
vicinity  of  the  feeding  port  of  the  paper  sheet  16, 
in  the  overlapping  portion  between  the  upper  and 
lower  belts  36  and  34  of  the  belt  mechanism  31  ,  to 
count  the  number  of  paper  sheets  16  conveyed 

while  being  clamped  between  the  belts  34  and  36, 
and  to  generate  an  output  pulse  when  a  count 
thereof  reaches  a  predetermined  number  plus 
one.  The  detector  63  comprises  a  light-emitting 

5  element  64  and  a  light-receiving  element  65, 
which  are  disposed  below  and  above  the  over- 
lapping  portion  of  the  belts  34  and  36,  between 
two  pairs  of  belts  34  and  36,  as  shown  in  Fig.  1. 

A  paper  flow  detector  66  (Fig.  1)  is  arranged  in 
10  the  part  of  the  overlapping  portion,  which  is 

located  upstream  of  the  detector  63,  and  detects 
the  flow  of  a  paper  sheet  16  clamped  between  the 
belts  34  and  36.  The  detector  66  comprises  a 
photocoupler  consisting  of  a  light-emitting 

15  element  67  and  a  light-receiving  element  68, 
which  are  arranged  below  and  above  the  belts  34 
and  36  respectively,  between  two  pairs  of  belts  34 
and  36.  The  detector  66  generates  an  output  pulse 
when  the  paper  sheet  16  has  passed  through  it.  A 

20  stacking  detector  69  (Fig.  1)  is  disposed  in  the 
vicinity  of  the  stacking  unit  41.  The  detector  69  is 
arranged  such  that  a  light-emitting  element  70 
and  a  light-receiving  element  71  are  placed  on  an 
oblique  line  on  a  plane  perpendicular  to  the  shaft 

25  13,  as  shown  in  Fig.  1.  When  the  light-receiving 
element  71  receives  light  from  the  light-emitting 
element  70,  it  generates  an  output  signal. 

Outputs  E1  and  E2  from  the  separator  detectors 
52a  and  52b,  an  output  F  from  the  pulse  generator 

30  56,  an  output  J  from  the  detector  63,  an  output  K 
from  the  detector  66,  and  an  output  M  from  the 
detector  69  are  supplied  to  a  control  unit  81  as  the 
controlling  means  for  driving  the  pulse  motor  14 
and  the  belts  45a,  45b  and  45c  of  the  stacking  unit 

35  41.  The  control  unit  81,  has  a  detailed  configura- 
tion,  as  shown  in  Fig.  7.  The  control  unit  81  has  six 
input  terminals  82,  83,  84,  85,  86  and  87.  The 
output  E1  from  the  detector  52a  is  supplied  to  the 
output  terminal  82  and  to  one  input  terminal  of  an 

40  AND  gate  88.  The  output  J  from  the  detector  63  is 
supplied  to  the  input  terminal  83  and  to  one  input 
terminal  of  an  AND  gate  91  through  a  delay  circuit 
89  having  a  predetermined  delay  time  and  a  one- 
shot  multivibrator  90.  The  output  F  from  the  pulse 

45  generator  56  is  supplied  to  the  input  terminal  84 
and  to  the  other  input  terminal  of  the  AND  gate 
91.  The  output  M  from  the  detector  69  is  supplied 
to  the  input  terminal  85  and  to  the  second  input 
terminal  of  an  AND  gate  93  through  a  delay  circuit 

so  92.  The  output  K  from  the  detector  66  is  supplied 
to  the  third  input  terminal  of  the  AND  gate  93 
through  the  input  terminal  86.  The  output  E1  is 
supplied  to  the  first  input  terminal  of  the  AND 
gate  93  through  an  inverter  94.  The  output  E2 

55  from  the  detector  52b  is  supplied  to  the  input 
terminal  87  and  to  one  input  terminal  of  an  AND 
gate  95.  An  output  from  the  AND  gate  91  is 
supplied  to  the  other  input  terminal  of  the  AND 
gate  88  through  a  one-shot  multivibrator  96.  An 

60  output  from  the  AND  gate  93  is  supplied  to  the 
other  input  terminal  of  the  AND  gate  95  through  a 
one-shot  multivibrator  97.  A  pulse  generator  98 
(to  be  described  in  detail  later)  is  provided  for 
generating  a  pulse  having  a  period  to  be 

65  described  later.  The  output  terminal  of  the  pulse 
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generator  98  is  connected  to  a  common  node  of 
:he  collectors  of  npn  transistors  99  and  100.  The 
jommonly  connected  emitters  of  the  transistors 
39  and  100  are  connected  to  the  collectors  of  npn 
:ransistors  101  and  102.  An  output  from  the  AND 
gate  88  is  commonly  supplied  to  the  bases  of  the 
transistors  99  and  102.  An  output  from  the  AND 
gate  95  is  commonly  supplied  to  the  bases  of  the 
transistors  100  and  101.  An  emitter  output  from 
the  transistors  102  is  supplied  as  a  drive  control 
signal  to  a  drive  circuit  103  for  driving  the  pulse 
motor  14.  An  emitter  output  from  the  transistor 
101  is  supplied  to  a  counter  104.  An  output  from 
the  counter  104  is  supplied  to  the  drive  circuit  103 
through  a  digital-to-analog  converter  105  (to  be 
referred  to  as  a  D/A  converter  hereinafter)  and  a 
i/oltage-to-frequency  converter  106  (to  be  referred 
to  as  a  V/f  converter  hereinafter).  The  counter  104 
is  reset  in  response  to  a  differentiator  circuit  107 
for  differentiating  the  trailing  edge  of  the  output 
E2.  The  electrical  characteristics  of  the  V/f  con- 
verter  106  are  preset  in  accordance  with  the 
position  of  the  detector  66.  An  output  from  the 
inverter  94  is  supplied  to  a  differentiator  circuit 
109  through  a  delay  circuit  108.  The  differentiator 
circuit  109  differentiates  the  leading  edge  of  the 
output  from  the  delay  circuit  108.  An  output  from 
the  differentiator  circuit  109  is  supplied  as  a  drive 
signal  to  a  one-shot  multivibrator  110.  An  output 
from  the  one-shot  multivibrator  1  10  is  supplied  as 
a  control  signal-to  a  drive  circuit  111  for  driving  a 
motor  112  for  moving  the  belts  45a,  45b  and  45c 
of  the  stacking  unit  41. 

The  operation  of  the  stacking  apparatus,  having 
the  construction  described  above,  will  be 
described  with  reference  to  Figs.  8  to  15. 

Assume  that  the  apparatus  handles  1,200  paper 
sheets  per  minute.  In  order  to  satisfy  the  above 
assumption,  the  travel  speed  of  the  belt  mech- 
anism  31  and  the  feeding  of  the  paper  sheet  16 
into  the  mechanism  31  must  be  preset  such  that  a 
time  interval  is  given  to  be  50  msec,  during  which 
the  leading  edge  of  a  given  paper  sheet,  trans- 
ported  by  the  belt  mechanism  31,  passes  a  given 
position  and  the  leading  edge  of  the  next  paper 
sheet  reaches  the  given  position.  In  this  case, 
assume  that  a  time  interval  is  25  msec,  during 
which  the  trailing  edge  of  the  given  paper  sheet 
passes  the  given  position  and  the  leading  edge  of 
the  next  paper  sheet  reaches  the  given  position. 
In  order  to  satisfy  the  above  condition,  the  rota- 
tional  speed  of  the  blade  wheels  7a  and  7b  is  set 
as  follows.  Since  each  blade  wheel  has  12  elon- 
gated  spaces  11,  the  angle  a  of  rotation  of  the 
blade  wheel,  corresponding  to  one  space,  is  30 
degrees.  This  angular  displacement  is  performed 
for  a  time  interval  of  50  msec,  so  the  rotational 
speed  N  of  each  of  the  blade  wheels  7a  and  7b  is 
set  to  be  100  rpm.  Therefore,  a  driving  source  (not 
shown)  drives  the  blade  wheels  7a  and  7b  at  a 
speed  of  100  rpm  in  the  direction  indicated  by  an 
arrow  120  in  Fig.  1,  and  the  belts  34  and  36  travel 
along  the  arrows  33  and  35  respectively,  satisfy- 
ing  the  above  conditions. 

Now  assume  that  the  separators  21a  and  21b 

stop  at  given  positions  or  standby  position  (i.e., 
the  position  of  the  separator  21b  which  is  aligned 
with  the  separator  detector  52b  as  indicated  by 
the  dotted  circle  C  in  Fig.  1)  where  the  separators 

5  21a  and  21b  pass  the  feeding  port  of  the  belt 
mechanism  31  in  the  rotational  direction  of  the 
blade  wheels  7a  and  7b,  as  shown  in  Fig.  10.  The 
distance  S  between  the  arms  22  of  the  separators 
21a  and  21b  is  preset  to  be  longer  than  the  width 

to  W  of  the  paper  sheet  16.  The  receiving  hands  23 
are  located  outside  the  peripheral  edges  of  the 
blade  wheels  7a  and  7b.  The  separators  21a  and 
21b  are  not  brought  into  contact  with  the  paper 
sheet,  which  is  fed  from  the  feeding  port  of  the 

15  belt  mechanism  31  and  which  is  ready  for  inser- 
tion  into  the  corresponding  space  11  of  the  blade 
wheels  7a  and  7b.  Therefore,  the  paper  sheet  16  is 
inserted  from  its  leading  edge  into  the  space  11 
whether  or  not  the  separators  21a  and  21b  are 

20  present.  The  insertion  speed  of  the  paper  sheet  1  6 
into  the  space  11  is  decreased  since  the  space 
forms  an  arc  shape,  so  that  the  paper  sheet  16  is 
entirely  inserted  in  the  space  11.  The  paper  sheet 
16  is  rotated  with  the  rotation  of  the  blade  wheels 

25  7a  and  7b.  When  the  paper  sheet  16  is  rotated 
through  about  180  degrees,  the  leading  edge  of 
the  paper  sheet  16  abuts,  against  the  left  end 
surfaces  2c  of  the  support  plates  2a  and  2b,  dis- 
posed  between  the  blade  wheels  7a  and  7b.  As  a 

30  result,  the  paper  sheet  stops.  The  left  end  surfaces 
2c  serve  as  the  stops  as  previously  described. 
Since  the  blade  wheels  7a  and  7b  continue  to 
rotate,  the  paper  sheet  16  is  gradually  removed 
such  that  the  rear  edge  side  is  discharged  first 

35  from  the  space  11.  The  discharged  paper  sheet 
naturally  drops  in  the  horizontal  state  onto  the 
belts  45a,  45b  and  45c  (see  Fig.  2).  Therefore,  a 
paper  sheet  stack,  the  thickness  of  which  is 
gradually  increased,  is  stacked  on  the  belts  45a, 

40  45b  and  45c. 
In  this  state,  since  the  arms  22  of  the  separators 

21a  and  21b  are  located  at  the  side  of  the  detector 
52b,  the  optical  path  of  the  photocoupler  is 
blocked  by  the  bar  51.  Therefore,  the  output  from 

45  the  detector  52b  is  held  at  low  level.  However,  the 
optical  path  of  the  detector  52a  is  not  blocked,  so 
that  the  detector  52a  generates  the  high  output 
E1.  The  pulse  generator  56  (Fig.  2)  has  the 
apertures  59  (Fig.  6)  as  previously  described,  so 

so  that  the  pulse  generator  56  generates  the  output 
pulses  F  having  a  period  of  50  ms.  Similarly,  the 
detector  66  generates  the  output  pulses  K  having 
a  period  of  50  ms. 

When  the  detector  63  detects  the  trailing  edge 
55  of  a  101st  sheet  following  the  predetermined 

number  of  100  sheets,  while  the  paper  sheets  16 
are  sequentially  stacked,  the  detector  63  gener- 
ates  the  output  pulse  J  as  shown  in  the  Fig.  8.  The 
101st  sheet  is  the  first  sheet  included  in  the  next 

60  stack  of  sheets.  The  output  pulse  J  is  supplied  to 
one  input  terminal  of  the  AND  gate  91  through  the 
delay  circuit  89  and  the  one-shot  multivibrator  90 
in  the  control  unit  or  control  means  81.  A  delay 
time  T1  of  the  delay  circuit  89  is  preset  as  follows. 

65  Assume  in  Fig.  10  that  a  paper  sheet  16a,  inserted 
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in  a  space  na  oetween  Diades  10a  and  10b,  is  the 
101st  paper  sheet.  The  delay  time  T1  is  preset  to 
be  a  time  interval  between  a  moment  at  which  the 
trailing  edge  of  the  101st  paper  sheet  crosses  the 
optical  path  of  the  detector  63  (i.e.,  tl)  and  a 
moment  at  which  the  tip  18  of  the  blade  10b, 
located  immediately  before  the  paper  sheet  16a, 
is  aligned  with  the  central  axis  R  of  the  arms  22  of 
the  separators  21a  and  21  b.  When  the  tip  18  of  the 
blade  10b  is  rotated  to  align  with  the  central  axis  R 
(i.e.,  when  the  tip  of  the  paper  sheet  1  6a  passes  by 
the  arms  22  of  the  separators  21a  and  21b  and  is 
inserted  deep  into  the  space  11a),  the  pulse 
generator  56  generates  the  output  pulse  F,  as  is 
apparent  from  the  positional  relationship 
between  the  apertures  59  shown  in  Fig.  6.  This 
moment  is  given  to  be  t2.  The  AND  gate  91  is 
enabled  in  repsonse  to  an  output  F2  at  time  t2,  so 
that  the  one-shot  multivibrator  96  is  driven.  On 
the  other  hand,  at  time  t2,  the  output  E1  of  the 
detector  52a  is  at  high  level.  The  AND  gate  88  is 
enabled  at  time  t2,  so  that  the  transistors  99  and 
102  are  turned  on.  The  output  pulse  from  the 
pulse  generator  98  is  supplied  to  control  the  drive 
circuit  103  through  the  transistors  99  and  102.  The 
pulse  motor  14  is  rotated  to  turn  the  separators 
21a  and  21b  counterclockwise  as  in  Fig.  11  The 
pulse  generator  98  is  constructed  to  generate 
pulses  of  a  period  such  that  the  rotational  speed 
of  the  blade  wheels  7a  and  7b  coincides  with  that 
of  the  pulse  motor  14.  Therefore,  the  separators 
21a  and  21b  are  rotated  at  the  same  angular 
velocity,  as  that  of  the  blade  wheels  7a  and  7b  in 
an  identical  direction,  while  the  central  axis  R  of 
the  arms  22  is  aligned  with  the  tip  18  of  the  blade 
10b,  as  shown  in  Fig.  11. 

When  the  separators  21a  and  21  b  are  rotated  by 
about  half  a  revolution  and  reach  their  position  at 
:ime  t3  (i.e.,  when  the  separators  are  rotated  at 
:he  side  of  the  detector  52a  which  is  indicated  as  a 
dotted  circle  B  in  Fig.  12),  the  bar  51  blocks  the 
aptical  path  of  the  photocoupler  of  the  detector 
52a,  so  that  the  output  E1  of  the  detector  52a 
secomes  low.  As  a  result,  the  AND  gate  88  is 
:losed  or  disabled,  and  the  transistors  99  and  102 
are  turned  off.  The  pulse  motor  14  then  stops, 
rhis  stop  position  is  called  a  receiving  position, 
rhe  separator  21b  (21a)  stops  at  the  position 
shown  in  Fig.  12.  Meanwhile,  the  leading  edge  of 
he  101st  paper  sheet  16a  inserted  in  the  space 
11a  between  the  blades  10a  and  10b,  until  the 
separators  21a  and  21b  stop  at  the  receiving 
>osition,  abuts  against  the  stops  2c  of  the  support 
>lates  2a  and  2b.  The  101st  paper  sheet  is 
jradually  removed  from  the  space  11a  and  com- 
)letely  discharged  therefrom.  The  separators  21a 
ind  21b  are  rotated  in  a  state  wherein  the  central 
ixis  R  of  the  arms  22  is  located  at  the  side  of  the 
ip  18a  of  the  blade  10b,  so  that  the  101st  paper 
iheet  removed  from  the  space  11a  cannot  drop 
lownward  but  is  received  by  the  hands  23  of  the 
eparators  21a  and  21b.  Fig.  12  shows  a  state 
vherein  the  separators  21a  and  21b  stop  and  the 
ilade  wheels  7a  and  7b  are  slightly  rotated, 
"herefore,  the  100th  paper  sheet  is  completely 

separated  from  the  101st  paper  sheet  16a  by  the 
receiving  hands  23,  so  that  the  101st  and  sub- 
sequent  paper  sheets  are  sequentially  stacked  on 
the  receiving  hands  23. 

5  When  the  separators  21a  and  21b  stop  and  the 
output  E1  from  the  detector  52a  lowers,  an  output 
E1  from  the  inverter  94  rises.  The  output  E1  is 
supplied  to  the  delay  circuit  108  and  the  differ- 
entiator  circuit  109  for  differentiating  the  leading 

w  edge  of  the  output  from  the  delay  circuit  1  08.  The 
output  from  the  differentiator  circuit  109  is  sup- 
plied  as  the  control  signal  for  the  drive  circuit  1  1  1 
of  the  motor  112  through  the  one-shot  multi- 
vibrator  110.  For  this  reason,  when  a  time  interval 

15  12  has  elapsed  to  give  time  t3,  the  motor  112  is 
started  with  the  result  that  the  belts  45a,  45b  and 
45c  travel  for  a  time  interval  preset  by  the  one- 
shot  multivibrator  110  in  the  direction  indicated 
by  an  arrow  121  (Fig.  13).  Therefore,  the  stack  of 

20  paper  sheets  1  6  below  the  blade  wheels  7a  and  7b 
are  transferred  to  a  suitable  position  so  as  not  to 
interfere  with  the  stacking  of  the  next  100  paper 
sheets.  The  delay  time  T2  of  the  delay  circuit  108 
is  preset  to  correspond  to  the  time  taken  for  the 

25  100  paper  sheets  16  to  be  completely  cleared 
away.  While  the  paper  sheets  stacked  on  the  belts 
45a,  45b  and  45c  are  moved,  the  paper  sheets  16 
are  sequentially  stacked  on  the  receiving  hands 
23. 

30  When  the  stack  on  the  belts  45a,  45b  and  45c  is 
completely  cleared  away  from  the  position  below 
the  blade  wheels  7a  and  7b  at  time  t4,  the  output 
M  from  the  detector  69  rises.  The  output  M  is 
supplied  to  the  AND  gate  93  through  the  delay 

35  circuit  92.  The  delay  time  T3  of  the  delay  circuit  92 
is  preset  to  correspond  to  the  time  interval 
between  time  t4  when  the  output  M  rises  and  the 
time  when  the  belts  45a,  45b  and  45c  stop.  In  this 
manner,  when  the  output  from  the  delay  circuit  92 

to  rises,  the  output  E1  from  the  inverter  94  is  at  a 
high  level. 

In  this  state,  when  a  time  interval  has  elapsed  to 
give  time  t5,  the  detector  66  generates  the  output 
K,  and  the  AND  gate  93  is  enabled.  Therefore,  the 

w  one-shot  multivibrator  97  is  driven.  In  this  case, 
the  output  E2  from  the  detector  52b  is  set  at  high 
level,  so  that  the  AND  gate  95  is  enabled  at  time  t5 
to  turn  on  the  transistors  100  and  101.  As  a  result, 
the  output  pulse  from  the  pulse  generator  98  is 

io  supplied  to  a  control  pulse  system  120  through 
the  transistors  100  and  101.  The  control  pulse 
system  120  comprises  the  counter  104,  the  D/A 
converter  105  and  the  V/f  converter  106,  which  are 
connected  in  series,  and  serves  to  move  the 

'5  separators  from  the  lower  position  of  Fig.  12  to 
the  upper  position  of  Fig.  15  at  the  time  of 
acceleration.  Details  of  this  will  be  described  later. 
The  counter  104  in  the  control  pulse  system  or 
control  circuit  120  counts  the  pulses  from  the 

o  pulse  generator  98  and  supplies  a  count  signal  to 
the  D/A  converter  105.  The  D/A  converter  105 
generates  a  voltage  corresponding  to  the  count 
signal.  This  voltage  from  the  D/A  converter  105  is 
applied  to  the  V/f  converter  106,  which  converts  it 

5  into  a  pulse  signal  having  a  pulse  recurrence 
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squency  corresponding  to  the  output  or  tne  u/a 
mverter.  This  signal  is  supplied  to  the  pulse 
lotor  14  thorugh  the  drive  circuit  103.  Therefore, 
hen  the  counter  104  starts  counting  the  pulses 
snerated  from  the  pulse  generator  98,  the  pulse 
lotor  14  is  also  started  from  the  stop  state  at  a 
jeed  corresponding  to  the  elapsed  time.  There- 
ire,  the  pulse  motor  14  is  started  again  from  time 
i,  and  the  separators  21a  and  21b  are  rotated  in 
te  same  direction  as  that  of  the  blade  wheels  7a 
rid  7b.  Along  with  this  rotation,  the  paper  sheets 
3  stacked  on  the  receiving  hands  23  of  the 
sparators  21a  and  21b  are  transferred  to  the 
elts  45a,  45b  and  45c,  as  shown  in  Fig.  14. 
The  control  pulse  system  120,  comprising  the 

aunter  104,  the  D/A  converter  105  and  the  V/f 
□nverter  106,  is  operated  as  follows.  Assume 
lat  a  position  where  the  optical  axis  of  the  photo- 
oupler  of  the  detector  66  crosses  the  belt  mech- 
nism  31  is  given  to  be  X,  that  a  position  where  a 
@ack  Z  of  the  receiving  hands  23  crosses  the  belt 
nechanism  31  when  the  separators  21a  and  21b 
re  rotated  is  defined  to  be  Y,  then  a  distance  I 
etween  the  positions  X  and  Y  is  constant.  Since 
ie  travel  speed  of  the  belt  mechanism  31  is  pre- 
letermined,  a  time  interval  Tl,  during  which  the 
railing  end  of  the  paper  sheet  16  passes  both  X 
nd  Y,  is  constant.  Therefore,  when  the  paper 
heets  transported  by  the  belt  mechanism  31 
lave  given  intervals  therebetween,  the  paper 
heet  which  passes  the  position  Y  is  not  present 
luring  the  given  interval  after  the  immediately 
receding  paper  sheet  passes  through  the  posi- 
ion  Y.  This  given  time  interval  occurs  every  50 
ns.  In  this  embodiment,  as  shown  in  the  right  half 
jortion  of  Fig.  9,  after  the  pulse  motor  14  is 
started  at  time  t5,  the  rotational  force  is  increased 
ivith  a  predetermined  torque  rate.  Immediately 
jefore  a  time  interval  Tl  from  time  t5  has  elapsed, 
he  control  pulse  system  is  operated  such  that  the 
eceiving  hands  23  of  the  separators  21a  and  21b 
Dass  by  the  position  Y  at  a  speed  which  is  several 
:imes  that  of  the  travel  speed  of  the  belt 
mechanism  31.  At  the  time  of  acceleration  of  the 
separators  21a  and  21b,  an  overload  need  not  be 
mposed  on  the  pulse  motor  14  since  the  paper 
sheets  are  not  stacked  on  the  receiving  hands  23 
□f  the  separators  21a  and  21b.  Furthermore,  the 
receiving  hands  23  are  not  brought  into  contact 
with  the  paper  sheets  16  transferred  through  the 
belt  mechanism  31  and  pass  through  the  space 
between  the  sheets  and  past  position  Y,  moving 
smoothly  from  the  lower  position  of  the  belts  34 
and  36  to  the  upper  position  thereof.  The  left  half 
portion  of  Fig.  9  illustrates  the  relationship 
between  the  angular  velocity  and  the  loading 
torque  of  the  pulse  motor  14  when  the  separators 
21  a  and  21  b  are  moved  from  the  state  of  Fig.  10  to 
the  state  of  Fig.  12.  Referring  to  Fig.  9,  a  positive 
or  negative  torque  acts  on  the  separators  21  a  and 
21  b  when  the  angular  velocity  changes.  However, 
when  the  angular  velocity  is  constant,  a  relatively 
low  torque  acts  on  the  separators  21a  and  21  b  for 
overcoming  a  bearing  frictional  force.  When  the 
angular  velocity  is  increased  at  a  predetermined 

rate  aunng  me  units  nueivai  n,  a  'o '"""- 
torque  acts  on  the  separators  21a  and  21b  against 
the  inertia  force  thereof. 

The  separators  21a  and  21b  are  rotated  as 
described  above,  the  receiving  hands  23  extend 
above  the  blade  wheels  7a  and  7b,  as  shown  in 
Fig.  15,  and  the  arms  22  reach  at  the  side  of  the 
detector  52b,  so  that  the  bear  51  blocks  the  optical 
path  of  the  photocoupler  of  the  detector  52b  at 

>  time  t6.  At  this  time,  the  output  E2  from  the 
detector  52b  lowers.  As  a  result,  the  AND  gate  95 
is  closed  to  turn  off  the  transistors  1  00  and  1  01  .  At 
the  same  time,  the.  counter  104  is  reset  in 
response  to  the  output  from  the  differentiator 

j  circuit  107.  Therefore,  the  motor  14  is  stopped, 
and  the  separators  21a  and  21b  stop  at  a  position 
i.e.  standby  position  indicated  in  Figs.  10  and  15 
are  set  in  the  standby  mode.  Thereafter,  the 
above  operation  is  repeated  in  response  to  the 

o  output  J  from  the  detector  63.  Therefore,  the 
paper  sheets  16,  fed  one  by  one  edgewise,  can  be 
sorted  in  units  of  100  sheets,  and  the  100-sheet 
groups  are  fed  in  the  subsequent  unit,  thereby 
providing  efficient  handling  of  the  stacking 

5  apparatus  having  the  sorting  means. 
In  the  stacking  apparatus  described  above,  the 

arms  22  of  the  separators  21a  and  21b  are  located 
at  positions  (i.e.,  outside  the  two  ends  of  the 
paper  sheet  inserted  in  the  space  11  of  the  blade 

o  wheels  7a  and  7b)  where  the  arms  22  will  not  be 
brought  into  contact  with  the  paper  sheets  16,  so 
that  the  travel  path  of  the  paper  sheet  to  be 
inserted  in  the  space  1  1  will  not  be  interfered  with 
by  the  arms  22,  irrespective  of  the  positions  of  the 

is  separators  21a  and  21b.  Therefore,  the  feeding 
rate  of  the  paper  sheets  is  not  limited  due  to  the 
presence  of  the  separators  21a  and  21b.  The 
paper  sheets  are  continuously  fed,  grouped  and 
discharged  in  the  subsequent  process. 

to  The  present  invention  is  not  limited  to  the 
above  embodiment.  In  the  above  embodiment, 
the  separators  21a  and  21b  stop  at  the  standby 
position  of  Fig.  10  or  the  receiving  position  of  Fig. 
12.  However,  the  separators  21a  and  21b  may 

t5  stop  at  an  intermediate  position  (as  illustrated  in 
Fig.  14)  between  the  standby  position  and  the 
receiving  position.  In  this  case,  the  control  circuit 
may  be  arranged  such  that  the  receiving  hands  23 
of  the  separators  21a  and  21b  pass  through  a 

jo  space  formed  between  the  paper  sheets  16  at  a 
speed  several  times  the  travel  speed  of  the  belt 
mechanism  31.  In  this  case,  the  loading  torque  of 
the  pulse  motor  14  is  increased  as  compared  with 
that  in  the  above  embodiment.  However,  the  time 

55  interval  between  the  time  at  which  the  separator 
21a  and  21b  start  and  the  time  at  which  the 
separators  21a  and  21b  pass  across  the  travel 
path  of  the  sheets  16  is  short,  so  that  the  deter- 
mining  timing  of  the  movement  of  the  receiving 

60  hands  23  across  the  travel  path  of  the  sheet  1  6  can 
be  simplified.  In  addition  to  this  modification,  the 
moving  speed  of  the  separators  21a  and  21b  may 
become  the  same  as  that  of  the  blade  wheels  7a 
and  7b  to  rotate  the  separators  21  a  and  21  b  in  the 

65  direction  from  the  standby  position  toward  the 

o 
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receiving  position  in  the  same  manner  as  in  the 
above  embodiment.  In  the  above  embodiment, 
the  separators  21a  and  21b  are  rotated  through 
360  degrees.  However,  the  separators  21a  and 
21b  may  be  rotated  through  180  degrees,  or 
therewithin,  and  may  be  controlled  with  an  axial 
movement  control  system.  In  this  case,  only  one 
separator  is  arranged  and  a  fork-like  receiving 
hand  is  formed  integrally  at  the  distal  end  of  the 
arm.  As  shown  in  Fig.  12,  when  the  receiving 
hands  receive  the  paper  sheets  having  numbers 
larger  than  a  predetermined  number,  the  stacked 
paper  sheets  on  the  stacking  unit  41  are  dis- 
charged,  and  the  paper  sheets  stacked  on  the 
receiving  hands  are  transferred  to  a  substacking 
unit  (not  shown)  by  utilizing  an  open  space  of  the 
receiving  hands  23.  Thereafter,  the  separator  is 
axially  moved  such  that  the  receiving  hand  23  is 
cleared  away  from  the  lower  portion  of  the  blade 
wheels  7a  and  7b.  Subsequently,  the  paper  sheets 
stacked  on  the  substacking  unit  are  moved  onto 
the  main  stacking  unit,  and  the  separator  is 
rotated  through  a  predetermined  angle  in  the 
direction  opposite  to  the  rotational  direction  of 
the  blade  wheels.  The  separator  is  then  moved  in 
the  direction  opposite  to  the  direction  described 
above  so  as  to  face  the  receiving  hand  at  the  outer 
surfaces  of  the  blade  wheels.  The  separator  is 
then  rotated  from  the  standby  position  to  the 
receiving  position  in  the  same  manner  as  in  the 
above  embodiment.  A  series  of  operations 
described  above  are  then  repeated.  The  same 
effect  as  in  the  above  embodiment  can  be 
obtained  in  this  modification.  In  addition,  the 
blades  of  the  blade  wheels  are  formed  in  an 
involute  curve.  However,  the  shape  of  the  blades 
is  not  limited  to  this  curve  but  can  be  extended  to 
a  different  known  shape. 

Claim 

A  stacking  apparatus  for  paper  sheets  (16), 
comprising: 

blade  wheel  means  (7a,  7b)  which  are  rotated 
with  a  common  horizontal  shaft  (13)  as  a  centre, 
said  blade  wheel  means  including  elongated 
blades  (10)  each  extending  in  a  direction  opposite 
to  a  rotational  direction  of  said  blade  wheel 
means  (7a,  7b)  from  a  centre  portion  around  an 
axis  of  rotation  to  a  peripheral  surface  of  said 
blade  wheel  means; 

feeding  means  (31  )  for  feeding  the  paper  sheets 
(16)  one  by  one  in  each  of  elongated  spaces  (11) 
formed  between  every  two  adjacent  blades  of 
said  elongated  blades  (10)  at  a  speed  exceeding  a 
peripheral  velocity  of  said  blade  wheel  means  (7a, 
7b)  in  order  to  insert  said  paper  sheets  completely 
into  said  elongated  spaces; 

stationary  stop  means  (2c),  provided  between 
the  blade  wheel  means  (7a,  7b),  for  stopping 
rotation  of  the  paper  sheet  (16)  at  a  position 
where  the  paper  sheet  (16),  inserted  in  a  corre- 
sponding  one  of  said  elongated  spaces  (11),  is 
rotated  through  a  predetermined  angle  of  rotation 
of  said  blade  wheel  means  (7a,  7b),  and  for 

removing  the  paper  sheet  (16)  from  said  corre- 
sponding  space  (11)  by  permitting  the  paper 
sheets  to  drop  by  gravity; 

stacking  means  (41)  for  stacking  the  paper 
5  sheets  (16)  sequentially  discharged  in  groups  of 

predetermined  number  from  said  blade  wheel 
means  (7a,  7b); 

separators  (21a,  21b)  which  are  supported  in  a 
rotatable  manner  and  in  a  permanently  coaxial 

w  relationship  with  said  blade  wheels  (7a,  7b),  said 
separators  (21a,  21b)  being  driven  according  to 
the  steps  of: 

(1)  stopping  the  separators  (21a,  12b)  at  a 
standby  position  at  which  the  separators  hinder 

is  neither  the  insertion  of  paper  sheets  into  the 
blade  wheels  (7a,  7b)  nor  the  dropping  by  gravity 
of  paper  sheets  from  the  blade  wheels; 

(2)  rotating  the  separators  (21a,  21b)  while 
accelerating  them  to  a  rotational  speed  equal  to 

20  that  of  the  blade  wheels  (7a,  7b),  thereby  moving 
the  separators  from  the  standby  position  to  a  pre- 
determined  receiving  position; 

(3)  stopping  the  separators  (21a,  21b)  at  the 
receiving  position  for  a  predetermined  time,  dur- 

25  ing  which  the  first  one  of  the  paper  sheets  (16)  to 
be  sorted  and  the  paper  sheets  (16)  dropping 
from  the  blade  wheels  (7a,  7b)  are  received;  and 

(4)  rotating  the  separators  (21a,  21b)  from  the 
receiving  position  so  as  both  to  permit  the 

30  received  paper  sheets  to  be  delivered  onto  the 
stacking  means  (41)  and  to  permit  remaining 
paper  sheets,  including  in  a  predetermined 
number  of  paper  sheets  and  left  in  the  blade 
wheel  means,  to  be  delivered  directly  onto  the 

35  stacking  means  (41),  and  thereafter  stopping  the 
separators  at  the  standby  position;  and 

control  means  (81)  for  controlling  the 
separators  (21a,  21b)  such  that  they  perform  their 
operation  according  to  the  four  steps, 

.  40  said  separators  (21a,  21b)  includes  a  pair  of 
arms  (22)  and  a  pair  of  receiving  portions  (23), 

said  arms  (22)  extend  by  the  respective  sides  of 
the  blade  wheel  means  (7a,  7b)  in  the  radial  direc- 
tion  of  the  blade  wheel  means  and  in  parallel  to 

45  each  other  and  pass  on  the  respective  sides  of 
paper  sheets  (16)  at  a  predetermined  distance 
from  said  sides,  and  said  arms  (22)  having  their 
ends  located  beyond  the  radial  extremity  of  the 
blade  wheel  means  (7a,  7b), 

so  said  receiving  portions  (23),  each  of  which  is 
supported  by  one  of  said  arms  (22)  and  located 
outside  a  peripheral  edge  of  said  blade  wheel 
means  (7a,  7b),  temporarily  receive  the  paper 
sheet  (16)  which  drops  from  the  blade  wheel 

55  means  (7a,  7b)  by  gravity,  said  receiving  portions 
(23)  being  located  at  a  common  angular  position 
about  said  axis  and  arranged  at  a  predetermined 
distance  from  the  pheripheral  edge  of  said  blade 
wheels  (7a,  7b),  and  said  receiving  portions  (23) 

60  including  members  which  extend  substantially 
parallel  to  the  peripheral  edge  to  a  position  in 
such  a  manner  as  to  provide  a  predetermined 
interval  (H)  through  which  the  stationary  means 
(2c)  can  pass. 

65 
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Patentanspruch 

Stapelvorrichtung  fur  Papierblatter  (16),  umfas- 
send  Fliigelradeinheiten  (7a,  7b),  die  um  eine 
gemeinsame  waagerechte  Welle  (13)  als  Dreh- 
Zentrum  drehbar  sind  und  die  langgestreckte 
Fliigel  (10)  aufweisen,  welche  sich  jeweils  in  einer 
Richtung  entgegengesetzt  zu  einer  Drehrichtung 
der  Fliigelradeinheiten  (7a,  7b)  von  einem  Mittel- 
oder  Zentrumsabschnitt  um  eine  Drehachse  zu 
einer  Umfangsflache  der  Fliigelradeinheiten 
erstrecken, 

eine  Zufuhreinheit  (31)  zum  Einfuhren  der 
Papierblatter  (16)  in  vereinzeltem  Zustand  in 
jeden  von  langgestreckten,  zwischen  je  zwei 
benachbarten  Flugeln  der  langgestreckten  Fliigel 
(10)  gebildeten  Raumen  (11)  mit  einer  die 
Umfangsgeschwindigkeit  der  Fliigelradeinheiten 
(7a,  7b)  iibersteigenden  Geschwindigkeit,  um  die 
Papierblatter  vollstandig  in  die  langgestreckten 
Raume  einzufuhren, 

eine  zwischen  den  Fliigelradeinheiten  (7a,  7b) 
vorgesehene  ortsfeste  Anhalteeinheit  (2c)  zum 
Anhalten  der  Drehung  oder  Umlaufbewegung 
des  Papierblatts  (16)  in  einer  Stellung,  in  welcher 
das  in  einen  betreffenden  der  langgestreckten 
Raume  (11)  eingefuhrte  Papierblatt  (16)  uber 
einen  vorbestimmten  Drehwinkei  der  Fliigelrad- 
einheiten  (7a,  7b)  gedreht  worden  ist,  und  zum 
Austragen  des  Papierblatts  (16)  aus  dem  betreff- 
enden  Raum  (11)  durch  Herausfallenlassen  der 
Papierblatter  unter  SchwerkrafteinflulS, 

eine  Ablage-  oder  Stapeleinheit  (41)  zum  Sta- 
peln  der  sequentiell  in  Gruppen  einer  vor- 
bestimmten  Zahl  aus  den  Fliigelradeinheiten  (7a, 
7b)  ausgetragenen  Papierblatter  (16), 

Separatoren  (21a,  21b),  die  auf  der  gemein- 
samen  waagerechten  Welle  (13)  drehbar  und  in 
dauerhaft  koaxialer  Beziehung  zu  den  Fliigelrad- 
einheiten  (7a,  7b)  gelagert  sind,  wobei  die  Separa- 
toren  (21a,  21b)  entsprechend  den  folgenden 
Stufen  angetrieben  werden: 

(1)  Anhalten  der  Separatoren  (21a,  21b)  in  einer 
Bereitschaftsstellung,  in  welcher  die  Separatoren 
weder  das  Einfiihren  von  Papierblattern  in  die 
Flugelrader  (7a,  7b)  noch  das  unter  Schwerkraft- 
einflulS  erfolgende  Herausfallen  von  Papier- 
blattern  aus  den  Flugelradern  behindern; 

(2)  Drehen  der  Separatoren  (21a,  21b)  unter 
Beschleunigung  derselben  auf  eine  Drehge- 
schwindigkeit  oder  Drehzahl  entsprechend  der- 
jenigen  der  Flugelrader  (7a,  7b),  um  damit  die 
Separatoren  aus  der  Bereitschaftsstellung  in  eine 
vorbestimmte  Aufnahmestellung  zu  bewegen; 

(3)  Anhalten  der  Separatoren  (21a,  21b)  in  der 
Aufnahmestellung  fur  eine  vorbestimmte  Zeit- 
(spanne),  wahrend  welcher  das  erste  zu  sortier- 
ende  bzw.  abzulegende  Papierblatt  (16)  und  die 
aus  den  Flugelradern  (7a,  7b)  herausfallenden 
Papierblatter  (16)  aufgenommen  werden;  und 

(4)  Drehen  der  Separatoren  (21a,  21b)  aus  der 
Aufnahmestellung,  um  damit  sowohl  die  Liefe- 
rung  der  aufgenommenen  Papierblatter  auf  die 
Stapeleinheit  (41)  zu  eriauben  als  auch  die  Liefe- 
rung  der  restlichen  Papierblatter,  die  in  einer  vor- 

bestimmten  Zahl  von  Papierblattern  enthalten 
und  in  den  Fliigelradeinheiten  verblieben  sind, 
unmittelbar  auf  die  Stapeleinheit  (41  )  zu  eriauben 
und  anschlielSend  die  Separatoren  in  der  Bereit- 

5  schaftsstellung  anzuhalten;  und 
eine  Steuereinheit  (81)  zum  Steuern  der  Sepa- 

ratoren  (21a,  21b)  in  der  Weise,  dafc  sie  ihre 
Arbeitsweise  entsprechend  den  vier  Stufen  aus- 
fiihren, 

10  wobei  die  Separatoren  (21a,  21b)  ein  Paar  Arme 
(22)  und  ein  Paar  Aufnahmeabschnitte  (23)  auf- 
weisen, 

die  Arme  (22)  sich  an  den  jeweiligen  Seiten  der 
Fliigelradeinheiten  (7a,  7b)  (vorbei)  in  Radialrich- 

is  tung  der  Fliigelradeinheiten  und  parallel  zuein- 
ander  erstrecken  und  an  den  jeweiligen  Seiten 
von  Papierblattern  (16)  in  einem  vorbestimmten 
Abstand  von  diesen  Seiten  verlaufen,  und  die 
Arme  (22)  mit  ihren  Enden  dauerhaft  oder  standig 

20  iiber  die  radialen  aulSersten  Enden  der  Fliigelrad- 
einheiten  (7a,  7b)  hinausragen, 

die  Aufnahmeabschnitte  (23),  die  jeweils  von 
einem  der  Arme  (22)  getragen  werden  und  aufcer- 
halb  einer  Umfangskante  der  Flugelradeinheiten 

25  (7a,  7b)  angeordnet  sind,  das  unter  Schwerkraft- 
einflulS  aus  den  Flugelradeinheiten  (7a,  7b)  her- 
ausfallende  Papierblatt  (16)  voriibergehend  auf- 
nehmen,  (wobei)  die  Aufnahmeabschnitte  (23)  in 
einer  gemeinsamen  Winkelstellung  um  die 

30  genannte  Achse  herum  ausgerichtet  und  in  einem 
vorbestimmten  Abstand  von  der  Umfangskante 
der  Flugelrader  (7a,  7b)  angeordnet  sjnd,  und  die 
Aufnahmeabschnitte  (23)  Elemente  aufweisen, 
die  sich  praktisch  parallel  zur  Umfangskante  zu 

35  einer  Stellung  derart  erstrecken,  daS  sie  einen 
vorbestimmten  Zwischenraum  (H)  festlegen,  den 
die  ortsfeste  Anhalteeinheit  (2c)  passieren  kann. 

Revendication 
40 

Appareil  d'empilage  de  feuilles  de  papier  (16), 
comprenant: 

des  roues  a  lames  (7a,  7b)  entratnees  en  rota- 
tion  autour  d'un  arbre  horizontal  commun  (13) 

45  constituant  un  centre,  les  roues  a  lames  ayant  des 
lames  allongees  (10)  tournees  en  sens  oppose  au 
sens  de  rotation  des  roues  a  lames  (7a,  7b)  d'une 
partie  centrale  entourant  I'axe  de  rotation  a  une 
surface  peripherique  des  roues  a  lames, 

so  un  dispositif  (31)  d'alimentation  destine  a  faire 
avancer  les  feuilles  de  papier  (16)  une  a  une  dans 
chacun  des  espaces  allonges  (11)  formes  entre  les 
lames  adjacentes  de  chaque  paire  de  lames  allon- 
gees  (10)  a  une  vitesse  superieure  a  la  vitesse 

55  peripherique  des  roues  a  lames  (7a,  7b)  afin  que 
les  feuilles  de  papier  soient  totalement  introduites 
dans  les  espaces  allonges, 

un  dispositif  fixe  (2c)  de  butee  place  entre  les 
roues  a  lames  (7a,  7b)  et  destine  a  interrompre  la 

60  rotation  de  la  feuille  de  papier  (16)  a  un  emplace- 
ment  auquel  la  feuille  de  papier  (16),  introduite 
dans  un  espace  allonge  correspondant  (11),  est 
entraTnee  en  rotation  d'un  angle  predetermine  de 
rotation  des  roues  a  lames  (7a,  7b),  et  a  enlever  la 

65  feuille  de  papier  (16)  de  I'espace  correspondant 

10 
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(11)  en  permettant  la  chute  des  feuilles  de  papier 
sous  Taction  de  la  pesanteur, 

un  dispositif  (41)  d'empilage  des  feuilles  de 
papier  (16)  evacuees  successivement  en  groupes 
d'un  nombre  predetermine,  a  distance  des  roues 
a  lames  (7a,  7b), 

des  separateurs  (21a,  21b)  supportes  par  I'arbre 
horizontal  commun  (13)  afin  qu'ils  puissent  tour- 
ner  et  qu'ils  soient  coaxiaux  de  facon  permanente 
aux  roues  a  lames  (7a,  7b),  les  separateurs  (21a, 
21b)  etant  entraines  au  cours  des  etapes  sui- 
vantes: 

(1)  I'arret  des  separateurs  (21a,  21b)  en  position- 
d'attente  dans  laquelle  les  separateurs  n'empe- 
chent  ni  ('introduction  des  feuilles  de  papier  dans 
les  roues  a  lames  (7a,  7b)  ni  la  chute  libre  des 
feuilles  de  papier  a  partir  des  roues  a  lames  sous 
Taction  des  forces  de  pesanteur, 

(2)  la  rotation  des  separateurs  (21a,  21b)  alors 
qu'ils  accelerant  a  une  vitesse  de  rotation  egale  a 
celle  des  roues  a  lames  (7a,  7b),  avec  deplace- 
ment  de  cette  maniere  des  separateurs  a  partir  de 
la  position  d'attente  jusqu'a  une  position  pre- 
determinee  de  reception, 

(3)  I'arret  des  separateurs  (21a,  21b)  a  la  posi- 
tion  de  reception  pendant  un  temps  predetermine 
pendant  lequel  une  premiere  des  feuilles  de 
papier  (16)  a  trier  et  les  feuilles  de  papier  (16) 
tombant  des  roues  a  lames  (7a,  7b)  sont  recues,  et 

(4)  la  rotation  des  separateurs  (21a,  21b)  depuis 
la  position  de  reception  afin  qu'ils  permettent  la 
transmission  des  feuilles  de  papier  recues  sur  le 
dispositif  d'empilage  (41)  et  qu'ils  permettent  la 
transmission  des  feuilles  de  papier  restantes, 

comprises  dans  un  nombre  predetermine  de 
feuilles  de  papier  et  restart  dans  les  roues  a 
lames,  directement  au  dispositif  d'empilage  (41), 
puis  I'arret  des  separateurs  en  position  d'attente, 

5  et 
un  dispositif  de  commando  (81)  destine  a  com- 

mander  les  separateurs  (21a,  21b)  afin  qu'ils 
executent  leur  fonctionnement  suivant  les  quatre 
etapes  precitees, 

10  les  separateurs  (21a,  21b)  comprennent  une 
paire  de  bras  (22)  et  une  paire  de  parties  de 
reception  (23), 

les  bras  (22)  depassent  des  cotes  respectifs  des 
roues  a  lames  (7a,  7b)  en  direction  radiale  par 

15  rapport  aux  roues  a  lames  et  parallelement  Tun  a 
Tautre,  et  ils  passent  de  part  et  d'autre  des  feuilles 
de  papier  (16)  et  a  distance  predeterminee  de 
leurs  cStes,  et  les  bras  (22)  ont  leurs  extremites 
disposees  en  permanence  au-dela  de  Textremite 

20  radiale  des  roues  a  lames  (7a,  7b),  et 
les  parties  de  reception  (23),  supportees  cha- 

cune  par  Tun  des  bras  (22)  et  placees  en  dehors 
du  bord  peripherique  des  roues  a  lames  (7a,  7b), 
regoivent  temporairement  la  feuille  de  papier  (16) 

25  qui  tombe  des  roues  a  lames  (7a,  7b)  sous  Taction 
des  forces  de  pesanteur,  les  parties  de  reception 
(23)  ayant  une  position  angulaire  commune 
autour  de  I'axe  et  etant  placees  a  une  distance 
predeterminee  du  bord  peripherique  des  roues  a 

30  lames  (7a,  7b),  les  parties  de  reception  (23)  com- 
prenant  des  organes  qui  sont  sensiblement  paral- 
lels  au  bord  peripherique  a  un  emplacement  tel 
qu'il  reste  un  intervalle  predetermine  (H)  per- 
mettant  le  passage  du  dispositif  fixe  (2c)  de  butee. 
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