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Description 

The  present  invention  relates  to  a  document 
stacking  apparatus  wherein  mechanically  or  elec- 
tronically  processed  documents  are  taken  into  and 
retained  within  a  storage  bin. 

Document  processing  equipment  is  well  known  in 
processing  documents  wherefrom  information  is  au- 
tomatically  to  be  read.  The  document  is  moved  along 
a  track  passed  processing  equipment  which  per- 
forms  the  reading  or  printing  operations  required 
for  the  document.  In  general  terms,  a  stack  of  docu- 
ments  is  supplied  to  a  feeder  bin,  ducted  along  the 
document  path  for  processing  and  finally  stored  in  a 
storage  bin  in  an  output  stack. 

The  present  invention  relates  most  particularly  to 
cheque  encoders,  where  cheques  are  supplied  from 
a  feeder  stack  and  data  is  read  from  the  cheque 
and  also  supplied  to  the  cheque.  Thereafter,  the 
processed  cheques  are  sorted  into  different 
stacks  for  further  processing. 

With  increasing  mechanisation  of  the  cheque 
sorting  process,  it  is  desirable  to  put  the  cheques 
through  a  sequence  of  processes  using  a  sequence 
of  machines.  When  the  cheques  are  placed  in  the 
output  stack  there  is  generally  no  alignment  be- 
tween  the  edges  of  the  various  cheques  in  the 
stack.  It  is,  therefore,  very  difficult  to  take  the  out- 
put  stack  of  one  machine  and  place  it  as  the  input 
stack  to  a  further  machine. 

There  is  also  a  trend  towards  making  the  docu- 
ment  track  in  a  document  encoder  bi-directional. 
That  is  to  say,  the  documents  can  be  made  to  travel 
in  two  directions  along  the  track  and  around  differ- 
ent  portions  of  the  track  to  have  their  processing 
completed  in  a  short  physical  distance,  the  cheques 
or  documents  encountering  different  processing 
operations  in  each  pass  along  the  track.  According- 
ly,  it  is  desirable  to  provide  a  document  stacker 
where  the  documents  are  stored  in  a  bin  and  can  be 
removed  from  that  bin  in  the  reverse  direction  for 
further  processing  in  the  document  encoding  equip- 
ment. 

JP-A  57  162  091  discloses  document  stacking  ap- 
paratus  in  which  processed  recording  paper  is  di- 
rected  to  a  bin  by  a  pair  of  feeding  rollers.  One  of 
these  rollers  has  a  concave  part  in  the  centre  and 
the  other  roller  engages  this  concave  part.  Record- 
ing  paper  is  moved  in  the  direction  of  the  stacker  by 
the  rollers  while  being  curved  in  the  width  direction. 
The  end  parts  of  the  roller  having  the  concave  part 
are  cut  so  that  the  cut  part  drives  out  the  end  of  the 
paper  to  accommodate  the  paper  inside  the  stacker 
regularly. 

JP-A  5  612  254  discloses  apparatus  for  distribut- 
ing  sheet  materials  to  trays  without  clogging.  The 
leading  end  of  a  sheet  is  guided  by  a  turning  member 
and  sent  to  a  tray  by  a  drive  roller  and  a  driven  roll- 
er.  A  similarly  shaped  tray  is  provided  with  a  guide 
so  that  the  sheet  is  guided  after  leaving  the  rollers 
to  be  received  positively  in  the  tray  without  clog- 
ging. 

The  present  invention  relates  to  document  stack- 
ing  apparatus  for  stacking  documents  in  a  bin  with 
the  trailing  edges  thereof  aligned  in  a  predetermined 

position,  said  apparatus  comprising:  a  document 
path;  motive  means  for  driving  a  document  along 
said  path;  an  idler  wheel  rotated  by  said  motive 
means  and  cooperative  to  urge  the  document  along 

5  said  path;  a  deflector  selectably  operable  to  direct 
a  document  from  said  path  towards  said  bin;  and  a 
flicker  wheel,  operative  to  induce  a  document  into 
said  bin  and  to  position  the  induced  document  there- 
in;  said  flicker  wheel  comprising  a  first  portion  at  a 

10  first  radius  against  which  said  idler  wheel  is  urged 
to  rotate  said  flicker  wheel,  to  trap  said  document 
therebetween  and  to  induce  the  document  into  said 
bin,  and  a  second  portion  having  a  plurality  of  pro- 
jections  thereon  extending  to  a  second  radius  great- 

15  er  than  said  first  radius,  for  at  least  one  of  said  pro- 
jections  to  engage  the  trailing  edge  of  the  document 
after  passage  of  the  document  between  said  first 
portion  of  said  flicker  wheel  and  said  idler  wheel  for 
said  at  least  one  of  said  projections  to  urge  said 

20  trailing  edge  into  said  bin  and  to  disengage  from  said 
trailing  edge  at  said  predetermined  position,  wherein 
said  apparatus  comprises  a  bin  wall  member  for  urg- 
ing  against  documents  in  said  bin  for  the  retention 
thereof,  and  a  spring  operative  to  urge  said  idler 

25  wheel  against  said  motive  means,  said  bin  wall  mem- 
ber  being  operative  to  cause  said  spring  to  urge 
said  idler  wheel  more  strongly  against  said  motive 
means  the  greater  the  number  of  documents  con- 
tained  within  said  bin. 

30  In  a  preferred  embodiment  a  document  stacker 
assembly  comprises  a  document  path  wherealong 
documents  are  driven  by  means  of  a  drive  belt  sup- 
ported  on  drive  belt  rollers,  at  least  one  of  which  is 
driven.  A  plurality  of  document  stackers  is  provid- 

35  ed  along  the  document  path.  Each  document  stacker 
comprises  a  spring  loaded  idler  wheel  pressed 
against  the  drive  belt  and  rotated  thereby,  trapping 
a  document  moving  along  the  document  path  be- 
tween  itself  and  the  drive  belt.  Each  document 

40  stacker  further  comprises  a  flicker  roller.  The  flick- 
er  roller  is  urged  under  spring  tension  towards  the 
idler  wheel.  The  flicker  roller  is  waisted  in  its  middle 
portion  and  has  serrated  top  and  bottom  portions 
from  which  projections  protrude.  The  idler  wheel 

45  pressing  against  the  waist  of  the  flicker  roller  caus- 
es  the  flicker  roller  to  rotate. 

Each  document  stacker  further  comprises  a  doc- 
ument  deflector  mounted  to  rotate  about  the  axis  of 
the  flicker  roller.  A  solenoid  is  operative  to  move 

50  the  document  deflector  from  its  neutral,  spring  re- 
tained  first  position  wherein  it  does  not  impede  a 
document  from  moving  along  the  document  path  to  a 
second  deflecting  position  wherein  it  deflects  a  doc- 
ument  moving  along  the  path  between  the  idler  wheel 

55  and  the  flicker  roller  in  its  respective  document 
stacker. 

The  document,  initially  deflected  into  a  document 
stacker,  is  gripped  between  the  waisted  portion  of 
the  flicker  roller  and  the  spring  loaded  idler  wheel. 

60  As  the  trailing  edge  of  a  document  passes  from  be- 
tween  the  small  radius  waisted  portion  of  the  flicker 
roller  and  the  idler  wheel,  so  the  projections  on  the 
top  and  bottom  portions  of  the  flicker  roller  engage 
the  trailing  edge  of  the  document.  The  document, 

65  having  so  far  been  urged  into  a  document  retaining 
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bin  by  being  trapped  between  the  waisted  portion  of 
the  flicker  roller  and  the  spring  loaded  idler  wheel, 
is  now  finally  positioned  within  the  document  retain- 
ing  bin  by  the  projections  on  the  top  and  bottom  of 
the  flicker  roller  urging  the  trailing  edge  of  the  docu- 
ment  into  the  document  retaining  bin  and  disengag- 
ing  therefrom  when  the  document's  trailing  edge  is  a 
predetermined  distance  therein. 

The  projections  on  the  flicker  roller  are  prefera- 
bly  saw-tooth  in  shape  in  which  case  the  more  steep- 
ly  rising  edges  of  the  saw-tooth  engage  the  trailing 
edge  of  the  document.  It  is  preferred  that  the  steep- 
ly  rising  edges  of  the  saw  tooth  are  radial  with  re- 
spect  to  the  flicker  roller. 

Each  document  retaining  bin  comprises  a  spring 
loaded  wall  for  retaining  the  documents  and  for 
causing  their  deceleration  when  in  the  document 
stacker. 

In  a  first  variation  of  the  preferred  embodiment, 
both  the  spring  loaded  idler  wheel  and  the  flicker 
wheel  have  their  own  independent  fixed  shafts.  In  a 
second  variation  upon  the  preferred  embodiment, 
the  spring  loaded  idler  wheel  assembly  of  one  stack- 
er  along  the  document  path  is  mounted  on  an  idler 
wheel  yoke  which  is  also  suspended  on  the  shaft  of 
the  flicker  wheel,  but  in  this  instance  on  the  flicker 
wheel  of  that  document  stacker  in  the  plurality  of 
documents  stackers  in  the  assembly  adjacent  there- 
to  and  earlier  on  the  document  path. 

Each  document  stacker  may  be  reversed  with  re- 
versal  of  the  drive  belt  in  the  document  path  to  feed 
documents  stored  therein  in  the  opposite  direction 
back  down  the  document  path. 

The  present  invention  is  further  explained,  by 
way  of  an  example,  by  the  following  description  tak- 
en  in  conjunction  with  the  appended  drawings  in 
which: 

Fig.  1  shows  a  plan  schematic  view  of  a  stacker 
assembly  according  to  the  first  variation  of  the 
present  invention. 

Fig.  2  shows  a  projected  view  of  the  solenoid  and 
the  document  deflector  of  Fig.  1  . 

Fig.  3  shows  how  the  spring  loaded  idler  wheel 
and  the  flicker  wheel  of  Fig.  1  are  each  held  on  their 
own  respective  shafts. 

Fig.  4  shows  details  of  the  manner  in  which  the 
idler  wheel  is  urged  against  the  belt  of  Fig.  1  and  the 
waisted  portion  of  the  flicker  wheel. 

Fig.  5  shows  an  upright  view  of  the  apparatus  of 
Fig.  1  looking  along  the  line  A-A'  in  the  direction  of 
the  arrows. 

Fig.  6  shows  the  preferred  form  of  the  projec- 
tions  on  the  top  and  bottom  portions  of  the  flicker 
wheel  of  Figs.  1  to  5  and  represents  a  plan  view 
looking  down  upon  the  flicker  wheel. 

Fig.  7  shows  an  alternative  manner  in  the  form  of 
a  second  variation  of  the  preferred  embodiment  of 
mounting  the  idler  wheel  assembly  and  the  flicker 
wheel  using  a  single  shaft  for  each  document  stack- 
er. 

Fig.  8  shows  the  manner  of  spring  loading  the 
mounting  arrangements  of  Fig.  7  to  achieve  the  re- 
quired  urging  of  the  idler  wheel  in  its  necessary  di- 
rections;  and 

Fig.  9  shows  a  plan  projected  view  of  the  com- 
plete  document  stacker  assembly  employing  the 
second  variation  of  mounting  otherwise  shown  in 
Fig.  7. 

5 
Fig.  1  shows  a  plan  view  of  the  first  preferred  im- 

plementation  of  the  preferred  embodiment  of  the 
present  invention.  A  document  stacker  assembly  10 
comprises  a  plurality  of  document  stackers  generai- 

1  o  ly  indicated  by  the  numeral  1  2.  A  document  path  1  4  is 
provided  in  the  form  of  a  continuous  drive  belt  16 
supported  on  drive  belt  rollers  18.  The  document 
path  14  further  comprises  a  support  wall  20  provid- 
ing  support  for  the  drive  belt  16.  Apertures  22  in  the 

15  support  wall  20  are  provided  such  that  the  shafts  of 
each  of  the  plurality  of  solenoids  can  penetrate 
therethrough.  There  is  one  solenoid  for  each  docu- 
ment  stacker  12. 

At  least  one  of  the  drive  belt  rollers  18  is  a  driven 
20  roller  and  belt  16  loops  continuously  about  the  plural- 

ity  of  such  rollers  to  urge  documents  along  the  doc- 
ument  path  14. 

Each  document  stacker  12  is  firstly  provided  with 
a  spring  loaded  idler  wheel  28,  which  pushes  against 

25  the  belt  16  in  opposition  to  its  respective  drive  belt 
roller  18.  Whilst  in  the  preferred  embodiment  shown 
in  Fig.  1  each  idler  wheel  28  presses  against  a  por- 
tion  of  the  belt  16  supported  by  a  drive  belt  roller  18, 
it  is  to  be  understood  that  this  is  not  absolutely  nec- 

30  essary  and  the  idler  wheel  28  may  equally  press  di- 
rectly  against  a  portion  of  the  belt  16  not  supported 
by  a  drive  belt  roller  18. 

When  a  document  such  as  a  cheque  is  transport- 
ed  along  the  document  path  it  is  gripped  between  the 

35  belt  16  and  the  idler  wheel  28  to  be  moved  along  the 
path.  The  idler  wheel  28  is  in  receipt  of  no  motive 
power  and  is  turned  simply  by  friction  against  the 
belt  1  6  or,  when  a  document  is  present  between  the 
idler  wheel  28  and  the  belt  16,  by  friction  against  the 

40  document. 
Each  document  stacker  12  is  further  provided 

with  a  flicker  wheel  30  against  which  the  spring  load- 
ed  idler  wheel  28  is  also  pressed.  The  spring  loaded 
idler  wheel  28  imparts  rotational  drive  to  the  flicker 

45  wheel  30.  The  full  function  of  the  flicker  wheel  30 
will  later  be  explained.  The  flicker  wheel  30  provides 
a  dual  function  of  gripping  a  document  between  it- 
self  and  the  idler  wheel  28  when  a  document  is  re- 
quired  to  be  put  in  the  storage  bin  32  of  each  stack- 

50  er  12  and  further  serves  to  position  the  trailing  edge 
of  a  document  in  a  predetermined  position  within  the 
storage  bin  32. 

Each  stacker  further  comprises  a  document  de- 
flector  34.  The  document  deflector  34  in  each  in- 

55  stance  is  mounted  to  rotate  about  the  same  axle  as 
the  flicker  wheel  30.  In  Fig.  1  a  first  document  de- 
flector  34A  is  shown  in  its  spring-restored  rest  po- 
sition  wherein  it  does  not  interfere  with  the  move- 
ment  of  any  document  along  the  document  path  14.  A 

60  second  document  deflector  34B  is  shown  in  the  de- 
flecting  position.  The  solenoid  26  is  activated  to  ex- 
tend  its  shaft  24  to  engage  the  second  document  de- 
flector  34B  to  turn  it  against  its  spring  retaining 
torque  into  the  path  of  the  belt  1  6.  When  in  this  posi- 

65  tion  the  document  coming  along  the  belt  1  6  is  deflect- 
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tual  relationship  between  the  idler  wheel  28  and  the 
flicker  wheels  30  of  Fig.  1  . 

Each  set  of  flicker  wheels  30  and  idler  wheels  28 
is  mounted  on  adjacent  pairs  of  mounting  bosses  52 

5  on  the  body  54  of  the  document  stacker  assembly 
10.  For  each  document  stacker  12  the  respective 
flicker  wheel  30  is  mounted  on  a  first  mounting  boss 
52  and  the  respective  idler  wheel  28  held  in  its 
mounting  yoke  50  is  held  on  the  mounting  boss  52 

10  next  adjacent  thereto.  A  first  axle  56  holds  the  flick- 
er  wheel  on  its  respective  mounting  boss  52  and  a 
second  axle  58  passes  through  the  vertical  joining 
section  of  the  mounting  yoke  50  of  the  spring-load- 
ed  idler  wheel  28  to  hold  the  idler  wheel  assembly  28, 

15  50  on  its  respective  mounting  boss  52.  When  mount- 
ed,  the  idler  wheel  28  engages  the  centre  portion  of 
the  flicker  wheel  30. 

As  is  shown  in  Fig.  3  the  flicker  wheel  30  is  waist- 
ed  having  a  central  waist  portion  60  of  a  first  diame- 

20  ter  and  top  and  bottom  serrated  portions  62  having 
a  second  diameter  greater  than  the  first  diameter. 

As  the  idler  wheel  28  rotates,  it  does  so  at  the  lin- 
ear  velocity  of  the  belt  16.  Similarly,  the  central 
waist  portion  60  of  the  flicker  wheel  30  will  also  ro- 

25  tate  with  a  circumferential  surface  velocity  equal  to 
that  of  the  belt  16.  By  contrast,  the  serrated  por- 
tions  62  of  the  flicker  wheel  30  being  of  greater  di- 
ameter  than  the  waisted  portion  60  will  have  a  veloc- 
ity  at  the  ends  of  the  tips  of  the  projections  thereon 

30  which  is  greater  than  the  linear  velocity  of  the  belt 
16. 

Fig.  4  shows  the  manner  in  which  the  idler  wheel 
28  is  urged  against  the  belt  16  opposite  the  drive 
belt  roller  18  and  also  against  the  flicker  wheel  30  in 

35  its  waisted  portion  60.  Fig.  4  shows  the  view  from 
above  also  shown  in  Fig.  1  .  A  first  idler  wheel  com- 
pressed  spring  64  engages  a  spring  projection  66 
on  the  yoke  50  supporting  the  idler  wheel  28  to  urge 
the  idler  wheel  counter-clockwise  as  seen  in  Fig.  4 

40  pressing  the  idler  wheel  28  against  the  belt  1  6  imme- 
diately  opposite  the  drive  roller  18.  A  second  idler 
wheel  compression  spring  68  provided  in  two  plac- 
es,  one  in  the  top  arm  and  one  in  the  bottom  arm  of 
the  yoke  50,  urges  an  idler  wheel  support  shaft  70 

45  towards  the  flicker  wheel  30  to  press  the  idler  wheel 
28  against  the  waisted  portion  60. 

The  first  idler  wheel  compression  spring  64  is 
shown  in  Fig.  1  advantageously  employed  in  urging 
the  bin  wall  member  36  against  documents  stored  in 

50  bin  32.  The  bin  wall  member  36  is  provided  with  a  piv- 
ot  72  which  allows  it  to  be  rotated  against  stored 
documents  in  the  bin  32.  The  first  idler  wheel  com- 
pression  spring  64  presses  against  an  extending 
arm  74  of  each  bin  wall  member  36  to  urge  it  against 

55  the  stored  documents  in  the  bin  32.  As  the  number 
of  documents  in  the  bin  32  increases,  so  the  bin  wall 
member  36  is  urged  clockwise  as  seen  in  Fig.  1  in- 
creasing  the  pressure  on  the  first  idler  wheel  com- 
pression  spring  64  and  thus  urging  the  idler  wheel 

60  28  more  forcefully  against  the  belt  16  to  increase 
frictional  drive  to  documents  as  the  bin  32  of  each 
stacker  assembly  12  becomes  more  full.  This  allows 
documents  to  be  urged  with  more  force  into  a  bin  al- 
ready  containing  a  number  of  documents  than  into  a 

65  bin  containing  relatively  few  documents. 

ed  between  the  flicker  wheel  30  and  the  idler  wheel 
28. 

Each  stacker  12  further  comprises  a  bin  wall  mem- 
ber  36  whose  function  is  to  act  as  a  support  for  doc- 
uments  provided  in  each  bin  32.  The  bin  wall  member 
36  may  be  urged  against  the  document  by  spring 
loading,  or  by  gravity.  Alternatively,  the  bin  wall 
member  36  may  be  static  and  the  documents  urged 
thereagainst  by  a  further  spring  loaded  wall  on  each 
storage  bin  32  or  urged  thereagainst  by  gravity. 
The  function  of  the  bin  wall  member  36  as  will  later 
be  described  is  to  catch  and  engage  each  document 
as  it  enters  a  storage  bin  32. 

Fig.  2  shows  detail  of  the  document  deflector  34 
of  Fig.  1.  The  document  deflector  34  comprises  up- 
per  and  lower  walls  38  extending  above  and  below 
the  flicker  wheel  30  for  pivot  holes  40  therein  to  be 
supported  upon  the  axle  of  the  flicker  wheel  30. 
First  and  second  horizontal  cutaways  42  allow  the 
document  deflector  34  to  extend  over  the  belt  16 
when  in  a  position  to  deflect  a  document  into  its  re- 
spective  stacker.  A  vertical  cutaway  44  permits 
the  flicker  wheel  30  partway  to  protrude  through  a 
vertical  wall  46  of  the  document  deflector  34.  When 
in  the  non-deflecting  position,  the  vertical  wall  46  of 
the  document  deflector  34  assists  in  forming  a  con- 
tinuous  wall  to  the  document  path  14.  Document  de- 
flectors  34  in  adjacent  stacker  assemblies  12  not 
positioned  to  receive  a  document  assist  in  forming  a 
near-continuous  wall  for  guiding  a  document  along 
the  document  path  14. 

The  shaft  24  of  each  solenoid  26  is  shown  in  Fig. 
2  as  passing  beneath  the  belt  16  to  enage  a  recess 
in  the  document  deflector  34.  The  document  deflec- 
tor  34  is  spring-returned  to  the  undetected  posi- 
tion  by  any  manner  known  in  the  art  which  can  in- 
clude  helical  springs  on  the  shaft  of  the  flicker 
wheel  30,  springs  mounted  on  the  body  of  the  docu- 
ment  stacker  assembly  10  urging  directly  against 
each  document  deflector  34.  Alternatively,  the  ro- 
tation  of  the  flicker  wheel  30  may  be  frictionally  im- 
parted  to  each  document  deflector  34  to  bring  it  to- 
wards  the  undetected  position.  In  any  instance  the 
document  deflector  34  engages  a  mounting  yoke  50 
for  the  idler  wheel  28  to  be  prevented  from  rotation 
beyond  the  non-deflecting  position. 

The  shape  of  the  upper  and  lower  walls  38  of  the 
deflector  34  is  made  such  that  the  deflected  docu- 
ment  is  caused  to  be  directed  to  the  pinch  between 
the  idler  wheel  28  and  the  point  whereat  it  contacts 
the  flicker  wheel  30.  One  of  the  horizontal  cutaways 
42  is  designed  such  that  the  idler  wheel  28  pene- 
trates  the  vertical  wall  46  of  the  document  deflector 
34  to  rotate  freely  therein  when  the  document  de- 
flector  34  is  in  the  undeflected  position.  The 
horizontal  cutaways  42  are  advantageously  made 
the  same  and  the  shape  of  the  document  deflector 
34  chosen  such  that  it  may  be  mounted  either  way 
up  on  the  axle  of  the  flicker  wheel  30.  This,  how- 
ever,  is  not  a  necessary  condition  in  the  embodi- 
ment  of  the  present  invention  and  the  two  horizontal 
cutaways  42  may  respectively  be  chosen  one  to 
clear  the  belt  16  and  the  other  to  clear  the  idler 
wheel  28. 

Fig.  3  shows  a  projected  exploded  view  of  the  mu- 
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into  the  bin  34  and  to  disengage  therefrom  at  a  pre- 
determined  position.  When  another  document  is 
loaded  into  the  bin  32,  thereafter  it  is  pushed  in  be- 
hind  the  previously-loaded  document  so  that  all  fol- 

5  lowing  documents  are  similarly  aligned  with  their 
trailing  edges  at  the  predetermined  position. 

Whilst  Fig.  6  has  shown  the  projections  to  be  of  a 
preferred  serrasoidal  configuration,  it  is  to  be  ap- 
preciated  that  this  same  action  can  be  achieved  us- 

10  ing  projections  of  other  shapes.  It  is  simply  neces- 
sary  that  the  projections  76  may  engage  the  trailing 
edge  of  a  document  as  it  leaves  the  pinch  between 
the  idler  wheel  28  and  the  waisted  portion  60  of  the 
flicker  wheel  30  and  disengage  therefrom  when  the 

15  document  has  reached  a  predetermined  position. 
The  action  of  the  projections  76  is  to  change  a 
movement  vector  from  that  indicated  by  the  arrow  V 
to  that  indicated  by  the  arrow  U. 

Fig.  7  shows  a  second  variation  on  the  manner  in 
20  which  the  idler  wheel  28  and  the  flicker  wheel  30  can 

be  mounted.  The  idler  wheel  28  is  mounted  upon  a 
modified  yoke  82  which  instead  of  being  pivoted 
about  its  own  axle  58  as  shown  in  Fig.  3,  is  pivoted 
instead  about  the  first  axle  56  by  means  of  long  ex- 

25  tending  arms.  Everything  is  as  before,  save  for  the 
omission  of  the  second  axle  58  and  modification  to 
the  mounting  bosses  52  into  a  single  modified  boss. 

Fig.  8  shows  the  urging  of  the  idler  wheel  28 
against  the  belt  16  and  flicker  wheel  30  is  once  again 

30  achieved  by  the  first  idler  wheel  compression 
spring  64  which  is  placed  on  a  modified  spring  pro- 
jection  86  serving  much  the  same  purpose  as  the 
spring  projection  66  shown  in  Fig.  4.  In  this  in- 
stance,  the  fractional  mechanical  advantage  af- 

35  forded  the  first  idler  wheel  compression  spring  64 
in  Fig.  4  by  virtue  of  the  radius  ratios  between  the 
second  axie  58  and  the  spring  projection  66  and  the 
second  axle  58  and  the  point  of  contact  of  the  idler 
wheel  28  with  the  belt  16  is  improved  from  the  very 

40  high  ratio  shown  in  Fig.  4  to  a  much  lower  ratio 
shown  in  Fig.  8  where  the  first  idler  wheel  compres- 
sion  spring  64  is  working  at  a  mechanical  advantage 
of  around  0.5.  The  elastic  restitution  coefficient  of 
the  first  idler  wheel  compression  spring  64  may  thus 

45  be  reduced  if  the  configuration  of  Figs.  7,  8  and  9  is 
adopted. 

Fig.  9  lastly  shows  a  plan  projection  view  corre- 
sponding  in  essence  with  that  of  Fig.  1  of  the  docu- 
ment  stacker  assembly  10  employing  the  idler  wheel 

50  mounting  method  shown  in  Figs.  7  and  8.  Once 
again,  the  first  idler  wheel  compression  springs 
urge  the  bin  wall  members  36  towards  each  bin  32, 
but  this  time  with  a  controllably  reduced  force.  In 
the  embodiment  shown  in  Fig.  9,  the  mechanical  ad- 

55  vantage  (that  is  the  position  along  the  modified  yoke 
82)  of  the  first  idler  wheel  compression  spring  64 
can  be  selected  to  give  both  the  desired  force  upon 
the  bin  wall  member  36  and  upon  the  idler  wheel  28. 

All  documents  are  thus  aligned  in  the  selected  bin 
60  32  with  the  trailing  edges  thereof  in  predetermined 

position.  The  documents  are  then  ready  to  be  re- 
moved  therefrom  to  be  placed  as  a  feeder  stack  in  a 
further  document  processing  operation. 

Alternatively,  it  is  possible  to  extract  the  docu- 
65  ments  from  the  stacker  assembly  shown  by  revers- 

While  this  automatic  compensation  for  bin  32  full- 
ness  is  desirable  in  the  present  invention,  the  first 
idler  wheel  compression  spring  64  might  equally  well 
be  braced  against  the  body  54  of  the  document 
stacker  assembly  10.  Other  forms  of  torque  induce- 
ment  to  the  yoke  50  are  contemplated  and  are  known 
in  the  art.  All  that  is  required  of  them  is  that  they 
urge  the  idler  wheel  28  against  the  belt  1  6  in  the  man- 
ner  shown. 

Fig.  5  shows  a  vertical  projected  view  of  the  ap- 
paratus  of  Fig.  1  viewed  along  the  lines  A-A'  looking 
in  the  direction  of  the  arrows.  The  elements  of  Fig.  5 
are  simply  those  previously  described.  In  particu- 
lar,  attention  is  drawn  to  the  manner  in  which  the 
flicker  wheel  30  is  clearly  waisted.  The  drive  belt 
roller  1  8  may  be  driven  by  means  of  a  motor  mounted 
beneath  the  body  54  of  the  stacker  assembly.  Alter- 
natively,  the  shaft  of  drive  belt  roller  18  may  extend 
beneath  the  body  54  of  the  document  stacker  as- 
sembly  10  in  turn  to  be  belt  driven  to  provide  motive 
power  for  the  belt  16.  The  drive  belt  roller  18  may 
equally  be  a  simple  idler  roller  merely  mechanically 
supportive  of  the  belt  16  which  is  otherwise  driven 
by  a  different  drive  belt  roller  18  elsewhere  in  the 
document  stacker  assembly  10. 

Fig.  6  shows  a  view  from  above  the  document 
flicker  wheel  30,  in  particular  showing  the  serrated 
portions  62. 

The  serrated  portions  62  which  may  equally  be 
found  on  the  lower  edge  of  the  flicker  wheel  30  com- 
prises  projections  76.  The  flicker  wheel  assembly 
30  rotates  as  indicated  by  the  arrow  79.  The  projec- 
tions  76  are  of  a  serrasoidal  shape  with  the  sharper 
face  80  of  each  projection  76  substantially  radial  to 
the  flicker  wheel  30. 

In  the  overall  operation  of  the  stacker  system, 
when  it  is  desired  to  store  a  document  moving  along 
the  document  path  14  in  one  of  the  storage  bins  32, 
the  selected  solenoid  26  is  operated  to  extend  its 
shaft  24  to  move  the  selected  document  deflector 
34  into  the  deflecting  position.  As  a  document  mov- 
ing  along  the  belt  16  encounters  the  upper  and  lower 
walls  38  of  the  document  deflector  34  with  their  se- 
lected  tapered  shape,  so  it  is  deflected  into  the 
pinch  between  the  waisted  portion  of  the  flicker 
wheel  30  and  the  idler  wheel  28.  In  being  so  gripped, 
the  flicker  wheel  30  by  virtue  of  its  being  waisted  im- 
parts  a  vertical  curvature  to  the  document  which 
lends  it  geometric  strength.  The  document  is  driven 
as  indicated  by  the  arrow  U  up  against  the  bin  wall 
member  36  which  provides  resilient  opposition 
thereto.  The  slight  curvature  imparted  to  the  docu- 
ment  by  the  waisted  flicker  wheel  30  can  be  em- 
ployed  through  its  mechanical  strength  imparted  to 
the  document  to  urge  the  document  into  an  other- 
wise  resistant  stack  of  documents  aready  in  a  bin 
32.  As  the  trailing  edge  of  the  document  to  be  insert- 
ed  into  a  bin  32  clears  the  pinch  between  the  idler 
wheel  28  and  the  waisted  portion  60  of  the  flicker 
wheel  30,  so  it  is  engaged  by  the  sharper  faces  80 
of  the  projections  76  on  the  upper  and  lower  por- 
tions  62  of  the  flicker  wheel  30.  The  sharper  faces 
80  (or  at  least  one  of  them)  co-operate  in  the  upper 
and  lower  serrated  portions  62  of  the  flicker  wheel 
30  to  urge  the  trailing  edge  of  the  document  further 
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al  of  the  belt  16  when  the  drive  belt  rollers  18  are 
made  to  rotate  in  the  opposite  direction.  A  deflector 
34  in  a  selected  document  stacker  may  be  moved 
by  its  associated  solenoid  26  and  means  provided  in 
association  with  the  bin  wall  member  36  whereby  an 
individual  document  from  the  stack  held  in  a  bin  32 
may  once  again  be  fed  into  the  pinch  between  the 
flicker  wheel  30  and  the  idler  wheel  28.  The  docu- 
ments  may  then  be  ducted  back  along  the  document 
path  14  in  its  reverse  direction  to  that  which  it  origi- 
nally  entered  the  document  stacker  assembly  10  for 
further  processing  elsewhere  in  the  document  en- 
coding  equipment. 

The  serrated  portions  62  of  the  flicker  wheel  30 
are  shown  in  Figs.  1  ,  2  and  9  as  projecting  through 
the  vertical  wall  46  of  the  deflector  34.  Whilst  it  is 
preferred  that  the  projections  76  do  not  engage  any 
document  travelling  along  the  document  path  14  by 
virtue  of  the  clearance  of  the  flicker  wheel  30  from 
the  belt  16,  the  selection  of  the  shape  of  the  projec- 
tions  76  to  be  saw  tooth  and  the  rotation  of  the  flick- 
er  wheel  30  in  the  direction  selected  for  it  means 
that  a  document  proceeding  along  the  document 
path  14,  should  it  be  unfortunate  enough  to  encoun- 
ter  and  engage  a  flicker  wheel  30,  will  only  encoun- 
ter  the  shallow  slope  of  the  saw  tooth,  the  sharper 
slope  80  of  each  saw  tooth  rotating  away  from  the 
document.  Thus  the  projections  76  of  the  flicker 
wheel  30  are  made  to  present  no  impediment  to  a 
document  travelling  along  the  belt  16  in  the  event  of 
the  unexpected  engagement  therewith. 

Whilst  in  the  present  application  the  invention 
has  been  described  with  reference  to  cheque  en- 
coding  equipment,  it  is  to  be  understood  that  such  a 
stacker  system  may  equally  be  used  with  data  bear- 
ing  cards,  official  documents,  and  indeed  any  flexi- 
ble  document-shaped  member  which  may  require 
processing  and  stacking. 

Claims 

1.  Document  stacking  apparatus  for  stacking  doc- 
uments  in  a  bin  with  the  trailing  edges  thereof 
aligned  in  a  predetermined  position,  said  apparatus 
comprising:  a  document  path  (14);  motive  means  (16) 
for  driving  a  document  along  said  path;  an  idler 
wheel  (28)  rotated  by  said  motive  means  and  co-op- 
erative  to  urge  the  document  along  said  path;  a  de- 
flector  (34)  selectably  operable  to  divert  a  docu- 
ment  from  said  path  towards  said  bin;  and  a  flicker 
wheel  (30),  operative  to  induce  a  document  into  said 
bin  (32)  and  to  position  the  induced  document  there- 
in;  said  flicker  wheel  comprising  a  first  portion  (60) 
at  a  first  radius  against  which  said  idler  wheel  is 
urged  to  rotate  said  flicker  wheel,  to  trap  said  docu- 
ment  therebetween  and  to  induce  the  document  into 
said  bin,  and  a  second  portion  (62)  having  a  plurality 
of  projections  thereon  extending  to  a  second  radius 
greater  than  said  first  radius,  for  at  least  one  of 
said  projections  to  engage  the  trailing  edge  of  the 
document  after  passage  of  the  document  between 
said  first  portion  of  said  flicker  wheel  and  said  idler 
wheel  for  said  at  least  one  of  said  projections  to 
urge  said  trailing  edge  into  said  bin  and  to  disengage 
from  said  trailing  edge  at  said  predetermined  posi- 

tion,  wherein  said  apparatus  comprises  a  bin  wall 
member  (36)  for  urging  against  documents  in  said 
bin  for  the  retention  thereof,  and  a  spring  (64)  oper- 
ative  to  urge  said  idler  wheel  against  said  motive 

5  means,  said  bin  wall  member  being  operative  to 
cause  said  spring  to  urge  said  idler  wheel  more 
strongly  against  said  motive  means  the  greater  the 
number  of  documents  contained  within  said  bin. 

2.  Apparatus  according  to  Claim  1,  comprising 
10  means  for  reversing  the  movement  of  documents 

along  said  document  path  and  means  for  feeding 
aligned  documents  one  by  one  from  said  bin  back  on- 
to  said  document  path. 

3.  Apparatus  according  to  Claim  1  or  Claim  2, 
15  wherein  each  of  said  projections  is  of  a  saw  tooth 

shape  with  the  sharper  edge  thereof  operative  to 
engage  said  trailing  edge  of  the  document. 

4.  Apparatus  according  to  Claim  3,  wherein  said 
sharper  edge  of  said  saw  tooth  projection  is  radial 

20  on  said  flicker  wheel. 
5.  Apparatus  according  to  any  of  the  preceding 

claims,  wherein  said  motive  means  for  driving  a  doc- 
ument  along  said  path  comprises  a  belt  and  two  or 
more  belt  drive  rollers. 

25  6.  Apparatus  according  to  any  of  the  preceding 
claims,  wherein  said  deflector  is  mounted  to  rotate 
about  the  same  axis  as  said  flicker  wheel. 

7.  Apparatus  according  to  Claim  6,  comprising  a 
solenoid  (26)  selectably  operable  to  move  a  shaft 

30  (24)  across  said  document  path  to  move  said  deflec- 
tor  from  a  first  position  wherein  it  forms  a  support 
wall  for  said  document  path  into  a  second  position 
wherein  it  is  operative  to  deflect  a  document  moving 
along  said  path  into  a  pinch  between  said  idler  wheel 

35  and  said  flicker  wheel. 

Patentanspruche 

1.  Dokumentstapeleinrichtung  zum  Stapeln  von 
40  Belegen  in  einem  Behalter,  wobei  die  Ruckkanten 

der  Belege  in  einer  vorbestimmten  Position  liegen; 
mit  einem  Belegfbrderweg  (14);  Bewegungsmitteln 
(16)  zum  Bewegen  eines  Beleges  entiang  dieses  For- 
derweges;  mit  einer  mitlaufenden  Rolle  (28),  die 

45  durch  die  Bewegungsmittel  in  Rotation  versetzt  wird 
und  zusammen  mit  diesen  den  Beleg  entiang  diesen 
Forderweg  zwingt;  mit  einem  Deflektor  (34),  der 
wahlweise  betatigbar  ist,  urn  den  Beleg  aus  dem  For- 
derweg  in  Richtung  auf  den  Behalter  abzulenken; 

50  mit  einem  Flicker-Rad  (30)  zum  Fordem  eines  Bele- 
ges  in  den  Behalter  (32)  und  zum  Positionieren  des 
eingefuhrten  Beleges  in  diesen  Behalter;  bei  der 
das  Flicker-Rad  einen  ersten  Abschnitt  (60)  mit  ei- 
nem  ersten  Radius  aufweist,  gegen  den  die  mitlau- 

55  fende  Rolle  gedriickt  wird,  urn  das  Flicker-Rad  in 
Drehung  zu  versetzen,  den  Beleg  dazwischen  zu 
erfassen  und  in  den  Behalter  zu  fordern,  und  einen 
zweiten  Abschnitt  (62)  mit  einer  Mehrzahl  von  Vor- 
sprungen  aufweist,  die  sich  bis  zu  einem  zweiten  Ra- 

60  dius  erstrecken,  der  groBer  als  der  erste  Radius 
ist,  wobei  mindestens  einer  der  Vorsprunge  die 
Ruckkante  des  Beleges  nach  dessen  Passage 
durch  den  Bereich  zwischen  dem  ersten  Abschnitt 
des  FlickerRades  und  der  mitlaufenden  Rolle  er- 

65  faBt,  die  Ruckkante  in  den  Behalter  schiebt  und  an- 



EP  0  193  267  B1 12 11 

dant  a  un  second  rayon  superieur  au  premier  rayon 
pour  qu'au  moins  une  partie  des  projections  rencon- 
tre  le  bord  arriere  du  document  apres  le  passage  de 
ce  document  entre  la  premiere  partie  du  rouleau 
dente  et  la  roue  libre,  pour  qu'au  moins  I'une  des 
projections  pousse  le  bord  arriere  dans  le  recepta- 
cle  et  se  degage  du  bord  arriere  dans  une  position 
predeterminee,  cet  appareil  comportant  un  Element 
de  paroi  de  receptacle  (36)  pour  s'appliquer  contre 
les  documents  du  receptacle  et  les  retenir  ainsi 
qu'un  ressort  (64)  poussant  la  roue  libre  contre  le 
moyen  d'entratnement,  cet  element  de  paroi  de  re- 
ceptacle  faisant  que  le  ressort  pousse  la  roue  libre 
plus  fortement  contre  le  moyen  d'entraTnement  a  me- 
sure  que  le  nombre  de  documents  recus  dans  le  re- 
ceptacle  augmente. 

2.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  qu'il  comprend  un  moyen  pour  inverser  le  mou- 
vement  des  documents  le  long  du  chemin  a  docu- 
ments  et  un  moyen  pour  introduire  les  documents  ali- 
gned  un  a  un,  en  retour  du  receptacle  vers  le  che- 
min  a  documents. 

3.  Appareil  selon  la  revendication  1  ou  la  revendi- 
cation  2,  caracterise  en  ce  que  chaque  projection  a 
une  forme  de  dents  de  scie,  le  flanc  le  plus  raide 
etant  destin§  a  rencontrer  le  bord  arriere  du  docu- 
ment. 

4.  Appareil  selon  la  revendication  3,  caracterise 
en  ce  que  le  bord  le  plus  raide  de  la  projection  en 
forme  de  dents  de  scie  est  radial  par  rapport  au  rou- 
leau  dente. 

5.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterise  en  ce  que  le  moyen 
d'entraTnement  d'un  document  le  long  du  chemin  se 
compose  d'une  courroie  et  de  deux  ou  plusieurs  rou- 
leaux  d'entraTnement  de  courroie. 

6.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterise  en  ce  que  le  deflec- 
teur  est  monte  de  maniere  a  pivoter  autour  du  mime 
axe  que  le  rouleau  dente. 

7.  Appareil  selon  la  revendication  6  comportant 
un  eiectro-aimant  (26)  commande  de  maniere  selecti- 
ve  pour  deplacer  un  axe  (24)  en  travers  du  chemin 
a  documents  et  deplacer  le  deflecteur  de  sa  premie- 
re  position  dans  laquelle  il  participe  a  la  paroi  de 
support  du  document  dans  le  chemin  et  une  seconde 
position  dans  laquelle  il  devie  un  document  se  depla- 
gant  le  long  du  chemin  vers  I'intervalle  entre  la  roue 
libre  et  le  rouleau  dente. 

schlieBend  yon  der  Ruckkante  in  der  vorbestimmten 
Position  freikommt;  mit  einem  Behalterwandteil  (36) 
zum  Andriicken  an  im  Behalter  befindliche  Belege, 
urn  diese  darin  zu  halten;  mit  einer  Feder  (64),  die 
die  mitlaufende  Roile  gegen  die  Bewegungsmittel  5 
druckt;  und  bei  der  das  Behalterwandteil  bewirkt, 
daB  die  Feder  die  mitlaufende  Rolle  urn  so  mehr  ge- 
gen  die  Bewegungsmittel  druckt,  je  groBer  die  An- 
zahl  der  Belege  in  dem  Behalter  ist. 

2.  Einrichtung  nach  Anspruch  1,  gekennzeichnet  10 
durch  Mittel  zum  Umkehren  der  Bewegungsrichtung 
der  Belege  entlang  des  Belegforderweges  und  Mit- 
tel  zum  vereinzelten  Zufuhren  von  ausgerichteten 
Belegen  aus  dem  Behalter  zuriick  auf  den  Belegfor- 
derweg.  15 

3.  Einrichtung  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  daB  jeder  der  Vorsprunge  sage- 
zahnformig  ausgebildet  ist  und  die  steilere  Kante  da- 
zu  dient,  an  der  Ruckkante  des  Beleges  anzugrei- 
fen.  20 

4.  Einrichtung  nach  Anspruch  3,  dadurch  ge- 
kennzeichnet,  daB  die  steilere  Kante  der  sagezahn- 
fdrmigen  Vorsprunge  des  Flicker-Rades  radial  ver- 
laufen. 

5.  Einrichtung  nach  einem  der  vorstehenden  An-  25 
spruche,  dadurch  gekennzeichnet,  daB  die  Bewe- 
gungsmittel  zum  Transportieren  eines  Beleges  ent- 
lang  des  FSrderweges  aus  einem  Riemen  und  zwei 
oder  mehr  Antriebsrollen  bestehen. 

6.  Einrichtung  nach  einem  der  vorstehenden  An-  30 
spruche,  dadurch  gekennzeichnet,  daB  der  Deflek- 
tor  urn  die  Achse  des  Flicker-Rades  schwenkbar 
gelagert  ist. 

7.  Einrichtung  nah  Anspruch  6,  gekennzeichnet 
durch  einen  Elektromagneten  (26),  der  wahlweise  35 
betatigbar  ist,  urn  eine  quer  zum  Belegforderweg  an- 
geordnete  Welle  zwecks  Bewegung  des  Deflektors 
aus  einer  ersten  Positon,  in  der  er  eine  Auflage- 
wand  in  dem  Forderweg  bildet,  in  eine  zweite  Positi- 
on  zu  verschwenken,  in  der  der  Deflektor  einen  40 
entlang  dea  Forderweges  geforderten  Beleg  in  den 
Eingriff  zwischen  der  mitlaufenden  Rolle  und  dem 
Flicker-Rad  ablenkt. 

Revendications  45 

1  .  Dispositif  d'empilage  de  documents  pour  empiler 
des  documents  dans  un  receptacle,  de  facon  que 
les  bords  arriere  des  documents  soient  alignes  sur 
une  position  predeterminee,  appareil  comportant:  un  50 
chemin  a  documents  (14),  un  moyen  d'entraTnement 
(16)  pour  entrainer  un  document  le  long  du  chemin; 
une  roue  libre  (28)  entrainee  en  rotation  par  le 
moyen  d'entraTnement  et  cooperant  de  maniere  a 
pousser  le  document  le  long  du  chemin;  un  deflec-  55 
teur  (34)  actionne  de  maniere  selective  pour  devier 
un  document  de  son  chemin  vers  le  receptacle;  un 
rouleau  dente  (30)  pour  injecter  un  document  dans 
le  receptacle  (32)  et  positionner  ce  document  dans 
le  receptacle,  ce  rouleau  dente  comportant  une  pre-  60 
miere  partie  (60)  d'un  premier  rayon,  partie  contre 
laquelle  est  poussee  la  roue  libre  pour  faire  tourner 
le  rouleau  dente  et  pincer  le  document  et  injecter  le 
document  dans  le  receptacle  et  une  seconde  partie 
(62)  munie  d'un  ensemble  de  projections  correspon-  65 
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