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Description 

This  invention  relates  to  a  sheet  handling  appa- 
ratus. 

The  invention  has  application,  for  example,  to  a 
currency  note  stacking  and  presenting  mechanism  in- 
cluded  in  a  cash  dispenser  unit  of  an  automated  teller 
machine  (ATM).  As  is  well  known,  in  operation  of  an 
ATM  a  user  inserts  a  customer  identifying  card  into 
the  machine  and  then  enters  certain  data  (such  as 
codes,  quantity  of  currency  required,  type  of  transac- 
tion,  etc.)  upon  one  or  more  keyboards  included  in  a 
user  console  of  the  machine.  The  machine  will  then 
process  the  transaction,  update  the  user's  account  to 
reflect  the  current  transaction,  dispense  cash,  when 
requested,  from  one  or  more  currency  cassettes 
mounted  in  the  machine,  and  return  the  card  to  the 
user  as  part  of  a  routine  operation. 

A  known  cash  dispenser  unit  of  an  ATM  (see  for 
example  GB-A-2  125  376)  includes  at  least  one  note 
picking  mechanism  for  extracting  notes  one  by  one 
from  an  associated  currency  cassette,  stacking 
means  for  accumulating  the  extracted  notes  into  a 
stack,  and  transport  means  for  feeding  the  stack  of 
notes  to  a  delivery  port  or  exit  slot  in  the  ATM  from 
where  the  stack  may  be  removed  by  a  user  of  the 
ATM.  If  for  any  reason  it  is  determined  that  the  stack 
of  notes  is  to  be  rejected,  for  example  as  a  result  of  a 
multiple  note  detect  mechanism  having  detected  in 
the  course  of  a  stack  operation  that  two  or  more  notes 
have  been  picked  in  a  single  pick  operation,  then  in- 
stead  of  feeding  the  stack  to  the  exit  slot  the  transport 
mechanism  feeds  the  stack  into  a  rejected  note  con- 
tainer  (purge  bin).  In  operation  of  this  known  dispens- 
er  unit,  another  situation  where  notes  are  fed  into  the 
purge  bin  is  where  a  user  of  the  ATM  fails  to  remove 
some  or  all  of  the  notes  presented  to  him  in  response 
to  a  cash  withdrawal  request.  Thus,  if  a  determination 
is  made  that  one  or  more  notes  remain  present  at  the 
exit  slot  for  more  than  a  predetermined  period  of  time, 
then  the  transport  means  is  operated  so  as  to  feed  the 
uncollected  note(s)  from  the  exit  slot  into  the  purge 
bin. 

A  disadvantage  of  the  known  cash  dispenser  re- 
ferred  to  above  is  that,  since  both  rejected  notes  and 
uncollected  notes  are  deposited  in  the  same  purge 
bin,  it  may  be  difficult  to  identify  any  particular  notes 
in  the  purge  bin  in  the  event  of  a  dispute  occurring  be- 
tween  a  customer  and  a  bank  concerning  possible 
failure  by  the  customer  to  remove  some  or  all  of  a 
stack  of  notes  presented  to  him  in  response  to  a  cash 
withdrawal  request. 

Afurther  known  cash  dispenser  unit  of  an  ATM  in- 
cludes  separate  collection  means  for  rejected  notes 
and  for  notes  which  have  been  left  uncollected  by  a 
customer.  However,  this  further  known  unit  has  the 
disadvantage  that  the  provision  of  such  separate  col- 
lection  means  adds  to  the  complexity  and  cost  of  the 

unit. 
US-A-3  849  968  discloses  a  cash  dispensing  ma- 

chine  which  stacks  notes  and  packs  them  in  an  envel- 
ope,  which  is  then  delivered  out  of  the  machine.  The 

5  envelope  is  formed  by  sticking  together  two  sheets 
which  are  drawn  from  two  rolls  lying  above  and  below 
the  stack. 

It  is  the  object  of  the  invention  to  provide  a  sheet 
handling  apparatus  suitable  for  alleviating  the  above- 

10  mentioned  disadvantages  of  known  cash  dispenser 
units. 

According  to  the  invention  there  is  provided  a 
sheet  handling  apparatus  including  transport  means 
adapted  to  feed  a  stack  of  sheets  from  an  accessible 

15  position  into  a  container,  characterized  by  stack  band- 
ing  means  located  between  said  accessible  position 
and  said  container,  said  banding  means  being  ar- 
ranged  to  form  a  band  around  said  stack  during  feed- 
ing  of  said  stack  from  said  accessible  position  into 

20  said  container,  said  banding  means  including  first  and 
second  dispensing  means  for  dispensing  first  and 
second  strip  elements,  respectively,  said  first  and 
second  strip  elements  being  caused  to  adhere  to- 
gether  to  form  said  band. 

25  With  reference  to  the  immediately  preceding 
paragraph,  it  should  be  understood  that  a  stack  could 
comprise  a  single  sheet.  Also,  it  should  be  understood 
that  by  an  accessible  position  is  meant  a  position  at 
which  the  stack  is  accessible  for  removal  by  hand 

30  from  the  apparatus. 
One  embodiment  of  the  invention  will  now  be  de- 

scribed  by  way  of  example  with  reference  to  the  ac- 
companying  drawings,  in  which:- 

Fig.  1  is  a  side  elevational  view,  shown  partly  in 
35  section,  of  a  currency  note  stacking  and  present- 

ing  mechanism  of  an  ATM  including  a  stack  band- 
ing  device  in  accordance  with  the  invention,  one 
of  the  side  walls  of  a  supporting  framework  of  the 
mechanism  being  omitted  for  the  sake  of  clarity; 

40  Fig.  2  is  an  enlarged  plan  view  of  that  part  of  the 
mechanism  of  Fig.  1  incorporating  the  stack 
banding  device; 
Fig.  3  is  a  schematic  side  elevational  view  of  an 
ATM  having  a  cash  dispenser  unit  incorporating 

45  the  stack  banding  device  of  Figs.  1  and  2; 
Fig.  4  is  a  side  elevational  view  of  the  stack  band- 
ing  device  and  associated  parts  of  the  stacking 
and  presenting  mechanism  of  Fig.  1; 
Fig.  5  is  an  enlarged  view  of  part  of  the  stack 

so  banding  device  as  shown  in  Fig.  2; 
Fig.  6  is  a  view  of  part  of  a  carrier  strip  and  ad- 
hering  labels  used  in  the  stack  banding  device; 
Figs.  7  to  10  are  side  elevational  views  of  the 
stacking  banding  device  illustrating  different  sta- 

55  ges  in  the  operation  of  this  device;  and 
Fig.  11  is  a  schematic  block  diagram  illustrating 
the  electrical  interconnections  of  parts  of  the 
cash  dispenser  unit. 
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Referring  to  Figs.  1  and  2,  the  stacking  and  pre- 
senting  mechanism  10  shown  therein  includes  a  sup- 
porting  framework  11  having  side  walls  12  and  14. 
Two  composite  pulleys  16  and  18  are  respectively  ro- 
tatably  mounted  on  two  parallel  shafts  20  and  22 
which  extend  between  the  side  walls  12  and  14,  the 
axes  of  the  shafts  20  and  22  lying  in  the  same  hori- 
zontal  plane.  Each  of  the  composite  pulleys  16  and  18 
includes  five  pulley  portions  (not  separately  seen) 
spaced  apart  along  the  relevant  shaft  20  or  22.  The 
composite  pulleys  16  and  18  are  driven  by  a  reversi- 
ble  electric  stepping  motor  24  (Fig.  11)  via  a  gear  sys- 
tem  (not  shown). 

Two  further  shafts  26  and  28  extend  between  the 
side  walls  12  and  14,  and  two  sets  of  pulleys  30  and 
32  are  rotatably  mounted  on  the  shafts  26  and  28, 
each  of  these  sets  comprising  three  pulleys  which  are 
spaced  apart  along  the  relevant  shaft  26  or  28.  The 
set  of  pulleys  32  is  located  in  an  upper  portion  of  the 
framework  11  adjacent  an  exit  port  34  of  the  stacking 
and  presenting  mechanism  10.  Another  set  of  three 
pulleys  36  is  located  beneath,  and  in  cooperative  re- 
lationship  with  respect  to,  the  pulleys  32.  The  pulleys 
36  are  rotatably  mounted  on  resiliently  mounted  sup- 
port  means  38  whereby  the  pulleys  36  are  urged  re- 
siliently  towards  the  pulleys  32. 

Three  resiliently  stretchable  endless  belts  40 
pass  around  the  pulleys  32  and  the  composite  pulley 
18,  and  partly  around  the  periphery  of  the  composite 
pulley  16  as  seen  in  Fig.  1,  each  belt  40  being  coop- 
eratively  associated  with  a  correspondingly  located 
pulley  32  and  with  correspondingly  located  pulley  por- 
tions  of  the  composite  pulleys  16  and  18.  Three  fur- 
ther  resiliently  stretchable  endless  belts  42  pass 
around  the  pulleys  36  and  the  composite  pulley  16 
and  over  the  pulleys  30,  again  as  seen  in  Fig.  1  ,  each 
belt  42  being  cooperatively  associated  with  corre- 
spondingly  located  pulleys  36  and  30  and  with  a  cor- 
respondingly  located  pulley  portion  of  the  composite 
pulley  16.  It  should  be  understood  that  the  lower  parts 
of  the  belts  40  extending  between  the  pulleys  16  and 
32  are  respectively  in  cooperative  engagement  with 
the  upper  parts  of  the  belts  42  extending  between  the 
pulleys  16  and  36.  As  will  be  described  in  more  detail 
later,  in  operation  of  the  stacking  and  presenting 
mechanism  1  0,  a  stack  of  currency  notes  44  compris- 
ing  a  variable  number  of  notes  can  be  fed  to  the  exit 
port  34  of  the  mechanism  10  by  virtue  of  being  grip- 
ped  between  the  cooperating  parts  of  the  belts  40 
and  42. 

Referring  to  Fig.  1,  located  beneath  the  compo- 
site  pulleys  16  and  1  8  are  two  shafts  46  and  48  which 
extend  between  the  side  walls  12  and  14,  two  pulley 
means  50  and  52  being  respectively  rotatably  mount- 
ed  on  the  shafts  46  and  48.  Resiliently  stretchable 
endless  belt  means  54  pass  around  the  pulley  means 
50  and  the  composite  pulley  16,  and  over  the  pulley 
means  52.  It  should  be  understood  that  the  belt 

means  52  comprise  two  separate  belts  which  are  in- 
terposed  with  respect  to  the  three  belts  42  where 
these  five  belts  pass  around  the  composite  pulley  1  6. 
As  shown  in  Fig.  1,  prior  to  the  stack  of  notes  44  being 

5  fed  to  the  exit  port  34,  the  stack  44  rests  against  the 
belt  means  54  with  the  lower  long  edges  of  the  notes 
in  the  stack  44  being  supported  by  arms  56  (only  one 
of  which  is  shown)  spaced  apart  between  the  side 
walls  12  and  14. 

10  Three  further  pulley  means  58,  60  and  62  are  in- 
cluded  in  the  mechanism  1  0,  the  pulley  means  58  and 
60  being  respectively  rotatably  mounted  on  two 
shafts  64  and  66  extending  between  the  side  walls  12 
and  14,  and  the  pulley  means  62  being  secured  on  a 

15  drive  shaft  68  extending  between,  and  rotatably 
mounted  with  respect  to,  the  side  walls  12and  14.  The 
drive  shaft  68  is  driven  by  the  electric  motor  24  (Fig. 
11)  via  a  gear  system  (not  shown).  Further  resiliently 
stretchable  endless  belt  means  70  pass  around  the 

20  pulley  means  58,  60  and  62,  and  partially  around  the 
periphery  of  the  pulley  means  50.  It  should  be  under- 
stood  that  the  upper  part  of  the  belt  means  70  extend- 
ing  between  the  pulley  means  58  and  62  is  respec- 
tively  in  resilient  engagement  with  that  part  of  the  belt 

25  means  54  in  contact  with  the  pulley  means  50.  By  vir- 
tue  of  the  resilient  nature  of  the  engagement  of  the 
belt  means  70  with  the  belt  means  54,  a  stack  of  re- 
jected  currency  notes,  comprising  a  variable  number 
of  notes,  can  be  fed  by  the  belt  means  70  and  54, 

30  while  gripped  between  the  cooperating  parts  thereof, 
towards  a  rejected  note  container  72  (hereinafter  re- 
ferred  to  as  the  purge  bin  72),  the  rejected  notes  being 
deposited  in  the  purge  bin  72  via  an  opening  74  in  one 
side  thereof.  After  leaving  the  belt  means  54  and  70, 

35  the  leading  edge  of  the  stack  of  rejected  notes  is  grip- 
ped  by  cooperating  sets  of  foam  rubber  feed  rolls  76 
which,  together  with  guide  means  78,  serve  to  feed 
the  stack  into  the  purge  bin  72.  The  feed  rolls  76  are 
driven  by  the  motor  24  ,  and  the  resilient  nature  of  the 

40  rolls  76  enables  them  to  feed  a  stack  of  notes  of  vari- 
able  thickness.  The  passage  of  a  stack  of  rejected 
currency  notes  into  the  purge  bin  72  is  sensed  by  opt- 
ical  sensing  means  80. 

Further  resiliently  stretchable  endless  belt 
45  means  82  pass  around  pulley  means  84  and  86  form- 

ing  part  of  a  clamp  arm  assembly  88,  and  around  the 
composite  pulley  18.  It  should  be  understood  that  the 
belt  means  82  comprise  two  separate  belts  which  are 
interposed  with  respect  to  the  three  belts  40  where 

so  these  five  belts  pass  around  the  composite  pulley  1  8. 
Normally,  the  clamp  arm  assembly  88  is  in  the  posi- 
tion  shown  in  Fig.  1.  Under  the  control  of  an  electric 
stepping  motor  90,  the  clamp  arm  assembly  88  can  be 
pivoted  from  its  normal  position  in  an  anticlockwise 

55  direction  (with  reference  to  Fig.  1)  about  the  axis  of 
the  shaft  22  by  means  of  a  gear  system  and  cam 
means,  (not  shown)  so  as  to  bring  the  belt  means  82 
into  cooperative  relationship  with  the  belt  means  54 

3 
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with  the  stack  of  notes  44  gripped  between  the  belt 
means  82  and  54.  It  should  be  understood  that  the 
pulley  means  84  are  resiliently  mounted  so  that  a 
stack  of  notes  44  of  variable  thickness  can  be  trapped 
between  the  belt  means  82  and  the  belt  means  54. 
The  cooperating  parts  of  the  belt  means  82  and  54  ex- 
tend  between  a  location  adjacent  the  periphery  of  the 
pulley  means  50  and  a  location  at  which  the  belt 
means  82  and  54  are  in  cooperative  relationship  with 
respect  to  the  periphery  of  the  composite  pulley  18. 
With  the  stack  of  notes  44  gripped  between  the  belt 
means  82  and  54,  the  stack  44  can  be  fed  by  the  belt 
means  82  and  54  to  the  nip  A  of  the  belts  40  and  42 
from  where  the  stack  44  is  fed  by  the  belts  40  and  42 
to  the  exit  port  34.  Alternatively,  the  stack  of  notes  44 
gripped  between  the  belt  means  82  and  54  can  be  fed 
by  the  belt  means  82  and  54  to  the  nip  B  of  the  belt 
means  54  and  70  from  where  the  stack  is  fed  by  the 
belt  means  54  and  70  and  the  feed  rolls  76  into  the 
purge  bin  72,  the  arms  56  having  first  been  pivoted 
out  of  the  way  into  the  position  56'  shown  in  chain  out- 
line  in  Fig.  1. 

After  the  stack  of  notes  44  has  been  fed  to  the  exit 
port  34  or  to  the  purge  bin  72,  the  clamp  arm  assem- 
bly  88  is  pivoted  in  a  clockwise  direction  back  to  its 
home  position  shown  in  Fig.  1  under  the  control  of  the 
motor  90. 

An  optical  sensing  means  92  is  positioned  in  co- 
operative  relationship  with  respect  to  a  timing  wheel 
94  secured  to  the  composite  pulley  16,  the  sensing 
means  92  generating  in  operation  a  series  of  timing 
pulses  in  response  to  rotation  of  the  composite  pul- 
leys  16  and  18. 

The  stacking  and  presenting  mechanism  10  in- 
cludes  a  conventional  stacking  wheel  96  which  is  ar- 
ranged  to  rotate  continuously  in  operation  in  a  clock- 
wise  direction  with  reference  to  Fig.  1.  The  stacking 
wheel  96  comprises  a  plurality  of  stacking  plates  98 
spaced  apart  in  parallel  relationship  along  a  stacking 
wheel  shaft  1  00,  each  stacking  plate  98  incorporating 
a  series  of  curved  tines  102.  The  shaft  100  extends 
between,  and  is  rotatably  mounted  with  respect  to, 
the  side  walls  12  and  14,  and  the  shaft  100  is  driven 
via  transmission  means  (not  shown)  by  an  electric 
motor  1  04.  The  stacking  wheel  96  cooperates  with  the 
arms  56  (hereinafter  referred  to  as  stripper  arms  56) 
which  are  spaced  apart  along  the  shaft  64  and  are  se- 
cured  thereto,  the  shaft  64  being  rotatably  mounted 
with  respect  to  the  side  walls  12  and  14.  Each  stripper 
arm  56  is  positioned  between  an  adjacent  pair  of 
stacking  plates  98.  During  a  stacking  operation,  the 
stripper  arms  56  are  positioned  as  shown  in  solid  out- 
line  in  Fig.  1  with  each  stripper  arm  56  extending  into 
the  space  between  adjacent  stacking  plates  98.  In 
such  operation,  currency  notes  are  fed  one  by  one  to 
the  stacking  wheel  96  by  a  transport  mechanism  1  06. 
Each  note  enters  between  adjacent  tines  102  of  the 
stacking  plates  98  and  is  carried  partly  around  the 

axis  of  the  stacking  wheel  96,  the  note  being  stripped 
from  the  wheel  96  by  the  stripper  arms  56  and  being 
stacked  against  the  belt  means  54  with  a  long  edge 
of  the  note  being  supported  by  the  stripper  arms  56. 

5  Pivotal  movement  of  the  stripper  arms  56  between 
their  home  position  shown  in  solid  outline  in  Fig.  1  and 
the  non-supporting  position  56'  is  controlled  by  the 
electric  motor  90  via  cam  means  and  link  means  (not 
shown). 

10  The  transport  mechanism  106  serves  to  feed  cur- 
rency  notes  from  a  selected  pick  module  108  (Fig.  3) 
to  the  stacking  wheel  96.  The  mechanism  106  in- 
cludes  two  sets  of  cooperating  endless  belts  110  and 
112.  The  belts  110  are  driven  by  a  set  of  pulleys  114 

15  mounted  on  a  drive  shaft  116,  and  the  belts  112  are 
driven  by  a  set  of  pulleys  118  mounted  on  a  drive  shaft 
120,  the  shafts  116  and  120  being  driven  via  trans- 
mission  means  (not  shown)  by  the  motor  104.  In  op- 
eration,  each  currency  note  fed  to  the  transport  mech- 

20  anism  106  is  gripped  between  the  belts  110  and  112 
and  is  fed  by  the  belts  110  and  112  to  the  stacking 
wheel  96  where  the  note  is  deposited  between  adja- 
cent  tines  102  of  the  stacking  plates  98.  A  multiple 
note  detect  means  122,  schematically  indicated  as  a 

25  box  in  Fig.  1,  is  positioned  part  way  along  the  coop- 
erating  parts  of  the  belts  1  1  0  and  1  1  2  for  the  purpose 
of  detecting  the  passage  of  superposed  notes  be- 
tween  the  belts  110  and  112. 

Referring  now  particularly  to  Fig.  3,  the  note 
30  stacking  and  presenting  mechanism  10  forms  part  of 

a  cash  dispenser  unit  124  of  an  in-lobby  ATM.  The 
mechanism  10  and  the  pick  modules  108  are  housed 
in  a  safe  126.  Each  of  the  pick  modules  108  is  ar- 
ranged  to  pick  currency  notes  one  by  one  from  an  as- 

35  sociated  currency  cassette  128,  and  is  arranged  to 
feed  each  note  picked  from  the  associated  cassette 
128  along  a  common  feed  path  130  to  the  transport 
mechanism  106  of  the  mechanism  10.  Notes  picked 
from  one  or  more  of  the  cassettes  128  are  stacked  by 

40  the  mechanism  10  as  previously  described,  and  are 
then  presented  to  a  user  of  the  ATM  via  the  delivery 
port  34  formed  in  a  user  console  1  32  of  the  ATM.  Al- 
ternatively,  if  a  stack  of  notes  is  rejected  for  any  rea- 
son,  for  example  as  a  result  of  the  double  detect 

45  mechanism  122  detecting  the  passage  of  superposed 
notes,  the  stack  is  diverted  to  the  purge  bin  72.  The 
safe  1  26  is  provided  with  a  door  1  34  via  which  the  cas- 
settes  128  and  the  bin  72  can  each  be  removed  from 
the  safe  126  as  part  of  a  cash  replenishment  or  bin 

so  emptying  operation.  The  cash  dispenser  unit  124  in- 
cludes  electronic  control  means  136  (Fig.  11)  which 
controls  the  operation  of  the  motors  24,  90  and  104 
and  the  pick  modules  108,  and  to  which  are  applied 
outputs  of  the  sensor  means  80  and  92  and  the  mul- 

55  tiple  note  detect  mechanism  122.  It  should  be  under- 
stood  that  the  main  drive  motor  104  operates  the 
stacking  wheel  96,  the  drive  shafts  116  and  120,  and 
the  pick  modules  108. 

4 
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Referring  now  particularly  to  Figs.  2,  4,5,and  6 
the  stacking  and  presenting  mechanism  10  includes 
a  stack  banding  device  138.  The  device  138  includes 
a  bidirectional  stepping  motor  140  (Fig.  2)  which  is 
mounted  on  the  side  wall  12  and  which  is  arranged  to 
drive  upper  and  lower  banding  mechanisms  142  and 
144.  The  lower  banding  mechanism  144  is  a  mirror 
image  of  the  upper  mechanism  142  and  operates  in 
the  same  manner  as  the  upper  mechanism  142.  Ac- 
cordingly,  only  the  upper  banding  mechanism  142  will 
be  described  in  detail.  In  the  description  and  in  the 
drawings,  corresponding  elements  of  the  mecha- 
nisms  142  and  144  have  the  same  reference  numer- 
als. 

Referring  particularly  to  the  mechanism  142,  this 
mechanism  includes  a  shaft  146  rotatably  mounted  in 
a  hub  148  secured  to  the  side  wall  12.  The  shaft  146 
is  arranged  to  be  driven  by  the  motor  140  via  a  gear 
mechanism  1  50  and  a  gear  wheel  1  52  secured  to  an 
end  portion  of  the  shaft  146  projecting  a  short  dis- 
tance  beyond  the  side  wall  12.  A  gear  wheel  154  is  se- 
cured  to  that  end  of  the  shaft  146  remote  from  the  side 
wall  12,  that  face  of  the  gearwheel  154  facing  the  side 
wall  12  being  provided  with  ratchet  teeth  156  (most 
clearly  shown  in  Fig.  5).  A  hub  158,  to  which  is  se- 
cured  an  arm  assembly  160,  is  rotatably  mounted  on 
the  shaft  146.  The  arm  assembly  160  is  positioned 
between  two  of  the  belts  40  as  shown  in  Fig.  2,  with 
the  axis  of  the  shaft  146  extending  above  the  belts  40. 
That  face  of  the  arm  assembly  160  remote  from  the 
side  wall  12  is  provided  with  ratchet  teeth  162  (see 
Fig.  5)  which  are  adapted  to  mate  with  the  ratchet 
teeth  156.  Normally,  the  teeth  162  are  held  in  resilient 
engagement  with  the  teeth  156  by  means  of  a  com- 
pression  spring  164  which  is  mounted  around  the 
shaft  146  and  the  ends  of  which  respectively  engage 
with  the  hubs  148  and  158.  The  configuration  of  the 
ratchet  teeth  1  56  and  1  62  is  such  that,  when  the  shaft 
146  is  driven  in  an  anticlockwise  direction  (with  refer- 
ence  to  Fig.  4)  by  the  motor  140,  the  arm  assembly 
160  is  urged  to  pivot  in  an  anticlockwise  direction 
about  the  axis  of  the  shaft  146  by  virtue  of  the  friction 
between  the  ratchet  teeth  1  56  and  1  62.  Thus,  with  the 
arm  assembly  160  in  its  home  position  shown  in  Fig. 
4,  upon  the  motor  140  being  energized  so  as  to  rotate 
the  shaft  146  in  an  anticlockwise  direction,  the  arm 
assembly  160  pivots  in  an  anticlockwise  direction  be- 
tween  two  of  the  belts  40.  Upon  this  movement  of  the 
arm  assembly  160  being  stopped,  the  shaft  146  will 
continue  to  rotate  with  the  teeth  1  56  slipping  over  the 
teeth  162. 

Still  referring  to  the  mechanism  142,  this  mecha- 
nism  utilizes  a  plastic  carrier  strip  166  comprising  a 
first  roll  portion  carried  by  a  spool  168  rotatably 
mounted  on  a  stud  170  forming  part  of  the  arm  as- 
sembly  160,  and  a  second  roll  portion  carried  by  a 
take-up  spool  172  secured  on  a  shaft  174  which  is 
supported  by,  and  rotatably  mounted  with  respect  to, 

the  arm  assembly  160.  The  take-up  spool  172  is  ar- 
ranged  to  be  driven  by  a  gear  wheel  1  76  secured  on 
the  shaft  174,  the  gearwheel  176  being  arranged  to 
be  driven  by  the  gearwheel  154  via  an  intermediate 

5  gearwheel  178  rotatably  mounted  on  the  arm  assem- 
bly  160.  It  should  be  understood  that  rotation  of  the 
shaft  146  in  an  anticlockwise  direction  (with  reference 
to  Fig.  4)  relative  to  the  arm  assembly  160  brings 
about  rotation  of  the  take-up  spool  172  in  an  anti- 

10  clockwise  direction  so  as  to  cause  the  carrier  strip  166 
to  be  wound  from  the  spool  168  on  to  the  take-up 
spool  172. 

As  shown  in  Fig.  6,  the  carrier  strip  166  carries  on 
one  side  thereof  a  series  of  elongated  self-adhesive 

15  labels  180  spaced  apart  at  equal  intervals  along  the 
carrier  strip  166  with  the  adhesive  side  of  each  label 
1  80  adhering  to  the  strip  1  66.  Typically,  adjacent  ends 
of  adjacent  labels  180  on  the  carrier  strip  166  are 
spaced  apart  by  12  millimetres.  The  carrier  strip  166 

20  is  wound  on  the  spool  168  with  the  labels  180  facing 
inwardly.  As  best  seen  in  Fig.  4,  the  section  of  the  car- 
rier  strip  166  extending  between  the  spools  168  and 
172  passes  around  an  end  of  a  stripper  plate  182 
forming  part  of  the  arm  assembly  160,  the  carrier  strip 

25  1  66  turning  through  180°  as  it  passes  around  said 
end.  By  virtue  of  this  arrangement,  during  rotation  of 
the  spools  168  and  172,  when  a  label  180  carried  by 
the  carrier  strip  166  reaches  the  relevant  end  of  the 
stripper  plate  182  this  label  180  commences  to  be 

30  peeled  off  the  carrier  strip  166.  As  will  be  described 
in  more  detail  later,  as  the  relevant  portion  of  the  car- 
rier  strip  166  moves  through  180°  around  the  relevant 
end  of  the  stripper  plate,  the  last-mentioned  label  180 
is  progressively  peeled  off  the  carrier  strip  166  until 

35  the  label  1  80  becomes  completely  detached  from  the 
strip  166.  When  the  arm  assembly  160  is  in  its  home 
position  as  shown  in  Fig.  4,  with  the  spools  168  and 
172  stationary,  the  leading  end  180'  of  one  of  the  lab- 
els  180  carried  by  the  carrier  strip  166  has  become 

40  detached  from  the  strip  166  and  projects  a  short  dis- 
tance  beyond  the  relevant  end  of  the  stripper  plate 
182. 

A  pressure  roll  184  is  rotatably  mounted  on  an 
end  portion  of  the  arm  assembly  160  remote  from  the 

45  pulleys  32  and  36  of  the  stacking  and  presenting 
mechanism  10.  This  end  portion  of  the  arm  assembly 
1  60  is  provided  with  a  lug  1  86  which  is  arranged  to  en- 
gage  with  a  stop  member  1  88  when  the  arm  assembly 
160  is  in  its  home  position  shown  in  Fig.  4.  The  arm 

so  160  is  held  in  this  home  position  by  virtue  of  a  small 
holding  current  applied  to  the  motor  140  so  as  to  urge 
the  shaft  146  to  rotate  in  a  clockwise  direction  (with 
reference  to  Fig.  4)  .  It  should  be  understood  that,  be- 
cause  the  ratchet  teeth  1  56  positively  engage,  with- 

55  out  slippage,  with  the  ratchet  teeth  162  when  the 
shaft  146  is  urged  to  rotate  in  a  clockwise  direction, 
no  rotation  of  the  shaft  146  in  a  clockwise  direction  is 
possible  when  the  lug  186  is  in  engagement  with  the 

5 
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stop  member  188. 
The  foregoing  detailed  description  of  the  stack 

banding  device  1  38  has  been  with  reference  to  the  up- 
per  banding  mechanism  142.  It  should  be  understood 
that  the  shaft  146  of  the  lower  banding  mechanism  5 
144  is  connected  to  the  motor  140  via  the  gear  mech- 
anism  150  in  such  a  manner  that  the  shafts  146  of  the 
upper  and  lower  banding  mechanisms  142  and  144 
rotate  in  opposite  directions.  Thus,  for  example,  the 
take-up  spool  172  of  the  lower  banding  mechanism  10 
144  rotates  in  a  clockwise  direction  when  the  relevant 
carrier  strip  166  is  being  unwound  from  the  associat- 
ed  spool  168.  Upon  the  motor  140  being  energized  so 
as  to  rotate  the  shafts  146  of  the  mechanisms  142 
and  144  in  anticlockwise  and  clockwise  directions  re-  15 
spectively  (with  reference  to  Fig.  4),  the  arm  assem- 
blies  160  of  the  mechanisms  142  and  144  pivot  from 
their  home  positions  in  anticlockwise  and  clockwise 
directions  respectively  until  the  pressure  rolls  184  of 
the  mechanisms  142  and  144  come  into  engagement  20 
with  each  other  as  shown  in  Fig.  7,  the  rolls  184  being 
pressed  together  in  resilient  manner  by  virtue  of  the 
frictional  engagement  between  the  ratchet  teeth  156 
and  162  of  each  of  the  mechanisms  142  and  144. 

The  operation  of  the  cash  dispenser  unit  124,  and  25 
particularly  the  operation  of  the  stack  banding  device 
138,  will  now  be  described  with  additional  reference 
to  Figs.  7  to  11.  Immediately  prior  to  a  cash  dispenser 
operation  being  initiated,  the  motors  24,  90,  104  and 
140  are  in  a  deactivated  condition,  and  the  clamp  as-  30 
sembly  88  and  the  stripper  arms  56  are  in  the  posi- 
tions  shown  in  solid  outline  in  Fig.1.  A  cash  dispens- 
ing  operation  is  initiated  by  a  user  inserting  a  custom- 
er  identifying  card  into  a  card  entry  slot  (not  shown) 
in  the  user  console  1  32  and  entering  appropriate  data  35 
upon  keyboard  means  (not  shown)  also  included  in 
the  user  console  1  32.  As  a  result  of  this  operation  be- 
ing  initiated,  the  main  drive  motor  104  is  activated  by 
the  control  means  136  so  as  to  operate  the  transport 
mechanism  106  and  cause  the  stacking  wheel  96  to  40 
commence  rotation.  Currency  notes  are  then  picked 
one  by  one  from  a  selected  one  or  selected  ones  of 
the  cassettes  128  in  response  to  the  application  of 
signals  to  the  relevant  pick  module  or  modules  108  by 
the  control  means  136.  The  picked  notes  are  fed  by  45 
the  transport  mechanism  106  to  the  stacking  wheel 
96  which  stacks  the  notes  in  known  manner  against 
the  stationary  belt  means  54  so  as  to  form  the  stack 
44.  When  the  correct  number  of  notes  have  been 
stacked  against  the  belt  means  54,  the  control  means  50 
136  deactivates  the  motor  104  and  sends  a  signal  to 
the  motor  90  to  activate  the  motor  90  so  as  to  bring 
about  pivotal  movement  of  the  clamp  arm  assembly 
88  in  an  anticlockwise  direction  (with  reference  to  Fig. 
1)  and  thereby  cause  the  stack  of  notes  44  to  be  55 
clamped  between  the  belt  means  82  and  54;  at  the 
same  time,  the  stripper  arms  56  are  moved  to  the  pos- 
ition  56'  shown  in  chain  outline  in  Fig.  1  in  which  the 

arms  56  are  no  longer  in  engagement  with,  or  in  a  path 
of  movement  of,  the  stack  of  notes  44.  Shortly  after 
the  stack  of  notes  44  is  clamped  between  the  belt 
means  82  and  54,  the  control  means  136  deactivates 
the  motor  90. 

Thereafter,  the  control  means  136  sends  a  signal 
to  the  motor  24  so  as  to  activate  the  motor  24  in  such 
a  sense  as  to  cause  the  belt  means  82  and  54  to  feed 
the  stack  of  notes  44  to  the  nip  A  of  the  belts  40  and 
42  from  where  the  stack  44  is  fed  by  the  belts  40  and 
42  to  the  exit  port  34  of  the  ATM. 

As  the  stack  of  notes  44  is  fed  to  the  exit  port  34 
a  sensor  means  (not  shown)  senses  the  trailing  edge 
of  the  stack  44,  and  a  predetermined  time  thereafter, 
as  determined  by  the  application  of  timing  pulses  to 
the  electronic  control  means  136  by  the  timing  wheel 
sensor  92,  the  control  means  1  36  deactivates  the  mo- 
tor  24  so  as  to  stop  the  stack  44  in  a  delivery  position 
in  which  part  of  the  stack  44  projects  through  the  exit 
port  34  and  part  of  the  stack  44  is  held  between  the 
belts  40  and  42.  After  being  fed  to  the  delivery  posi- 
tion,  the  stack  of  notes  44  can  be  readily  removed 
from  the  user  console  132  by  the  user  of  the  ATM.  An 
optical  sensing  device  190  positioned  adjacent  the 
exit  port  34  applies  a  signal  to  the  electronic  control 
means  136  indicative  of  whether  or  not  a  stack  of 
notes  is  positioned  at  the  exit  port  34.  If  the  presented 
stack  44  is  not  removed  from  the  console  1  32  by  the 
user  of  the  ATM  within  a  predetermined  period  of  time 
the  electronic  control  means  136  causes  the  stack  44 
to  be  withdrawn  into  the  dispenser  unit  and  deposited 
in  the  purge  bin  72  by  reversing  the  operation  of  the 
motor  24.  If  the  stack  44  is  removed  from  the  console 
132  within  the  allowed  time,  then  the  control  means 
1  36  activates  the  motor  90  in  the  reverse  sense  so  as 
to  cause  the  stripper  arms  56  and  the  clamp  assembly 
88  to  be  returned  to  their  home  positions  shown  in  the 
solid  outline  in  Fig.  1. 

If  for  any  reason  it  is  determined  that  the  stack  of 
notes  44  accumulated  against  the  stationary  belt 
means  54  is  to  be  rejected,  for  example  as  a  result  of 
the  multiple  note  detect  mechanism  122  having  de- 
tected  in  the  course  of  the  stacking  operation  that  two 
or  more  notes  have  been  picked  in  a  single  pick  op- 
eration,  then  the  stack  of  notes  44  will  be  fed  to  the 
purge  bin  72  in  the  manner  previously  described,  un- 
der  the  control  of  the  electronic  control  means  1  36.  It 
should  be  understood  that,  as  the  stack  of  notes  44 
approaches  the  bin  72,  the  sensor  means  80  senses 
the  leading  edge  of  the  stack.  Shortly  after  the  sensor 
means  80  senses  the  leading  edge  of  the  stack,  the 
electronic  control  means  136  deactivates  the  motor 
24  and  temporarily  activates  the  motor  90  for  the  pur- 
pose  of  returning  the  stripper  arms  56  and  the  clamp 
assembly  88  to  their  home  positions. 

Assuming  that  the  stack  44  has  been  fed  to  the 
exit  port  34  but  has  not  been  removed  from  the  user 
console  132  within  the  allowed  time  then,  as  previ- 
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ously  mentioned,  the  electronic  control  means  136 
energizes  the  motor  24  in  the  reverse  sense.  As  the 
stack  44  is  fed  by  the  belts  40  and  42  back  towards 
the  composite  pulleys  16  and  18,  an  optical  sensing 
device  192  (Fig.  7)  included  in  the  stack  banding 
means  138  senses  the  leading  edge  of  the  stack  44, 
in  response  to  which  the  electronic  control  means  1  36 
energizes  the  motor  140  so  as  to  rotate  the  shafts  146 
of  the  upper  and  lower  banding  mechanisms  142  and 
144  in  anticlockwise  and  clockwise  directions  respec- 
tively.  Initially,  this  rotation  of  the  shafts  146  brings 
about  pivotal  movement  of  the  two  arm  assemblies 
160  in  opposite  senses,  as  previously  described,  so 
as  to  bring  the  pressure  rolls  184  into  resilient  en- 
gagement  within  each  other  as  shown  in  Fig.  7.  Upon 
this  pivotal  movement  of  the  arm  assemblies  160  be- 
ing  completed,  with  the  pressure  rolls  184  in  engage- 
ment  with  each  other,  the  take-up  spools  172  com- 
mence  to  rotate  relative  to  the  arm  assemblies  160, 
due  to  continued  rotation  of  the  shafts  146,  so  as  to 
cause  the  two  carrier  strips  166  to  commence  to  be 
unwound  from  the  spools  168  on  to  the  take-up 
spools  172.  This  unwinding  movement  causes  corre- 
spondingly  located  labels  180  carried  by  the  two  car- 
rier  strips  166  to  be  progressively  peeled  off  the  car- 
rier  strips  166,  with  the  adhesive  coated  sides  of  the 
labels  180  facing  each  other,  until  the  leading  ends  of 
these  labels  180  reach  the  nip  of  the  pressure  rolls 
184,  as  shown  in  Fig.  8,  with  the  leading  edge  of  the 
stack  144  positioned  between  these  labels  180. 

Continued  rotation  of  the  shafts  146  and  take-up 
rolls  172  causes  the  correspondingly  located  labels 
180  to  continue  to  be  peeled  off  the  carrier  strips  166, 
thereby  causing  the  leading  ends  of  these  labels  180 
to  be  pushed  between  the  pressure  rolls  184.  The 
pressure  exerted  by  the  pressure  rolls  1  84  on  the  lab- 
els  1  80  causes  their  leading  ends  to  be  adhered  firmly 
together,  downstream  of  the  leading  edge  of  the  stack 
44.  Continued  feeding  movement  of  the  stack  of  notes 
44  towards  the  composite  pulleys  16  and  18  causes 
the  stack  44  to  pass  between  the  pressure  rolls  184, 
as  shown  in  Fig.  9,  with  the  stack  44  located  between 
the  two  labels  1  80,  the  pressure  rolls  1  84  being  forced 
slightly  apart  to  accommodate  the  stack  44,  against 
the  action  of  the  ratchet  teeth  156  and  162.  The  pres- 
sure  exerted  by  the  pressure  rolls  184  on  the  labels 
1  80  causes  the  labels  1  80  to  adhere  firmly  to  opposite 
faces  of  the  stack  44.  Eventually  the  trailing  edge  of 
the  stack  44  moves  past  the  pressure  rolls  184  as 
shown  in  Fig.  10,  whereupon  the  trailing  edges  of  the 
two  labels  180  are  caused  to  adhere  firmly  together 
by  the  pressure  rolls  184,  upstream  of  the  trailing 
edge  of  the  stack  44.  Thus,  the  two  labels  180,  one 
from  each  of  the  spools  168,  form  a  band  around  the 
stack  44,  with  the  leading  and  trailing  ends  of  the  lab- 
els  1  80  adhering  firmly  together  and  with  the  stack  44 
firmly  held  between  the  main  central  portions  of  the 
labels  1  80.  After  the  banded  stack  44  has  left  the 

stack  banding  device  138,  an  ink  jet  printer  194  (Fig. 
1)  is  caused  to  print  stack  identfication  information  on 
the  upper  label  180  of  the  band  under  the  control  of 
the  electronic  control  means  136.  Thereafter,  the 

5  banded  stack  is  fed  into  the  purge  bin  72  in  the  man- 
ner  previously  described. 

It  should  be  understood  that  shortly  after  the  trail- 
ing  edge  of  the  stack  44  held  between  the  two  labels 
180  moves  past  a  further  optical  sensing  device  196 

10  (Figs.  4  and  1  0),  the  electronic  control  1  36  causes  the 
two  banding  mechanisms  142  and  144  to  be  returned 
to  their  home  positions  shown  in  Fig.  4,  with  the  lug 
186  of  each  mechanism  142  or  144  engaging  with  the 
associated  stop  member  1  88,  by  temporarily  energiz- 

15  ing  the  stepping  motor  140  for  a  predetermined  num- 
ber  of  steps  in  the  opposite  sense  to  its  immediately 
preceding  mode  of  operation.  Also,  it  should  be  un- 
derstood  that  the  electronic  control  means  136  con- 
trols  the  speed  of  operation  of  the  motor  140  so  that 

20  while  labels  180  are  being  peeled  off  the  carrier  strips 
166  their  speed  along  the  feed  path  for  a  stack  is  sim- 
ilar  to  the  speed  of  the  stack. 

In  an  alternative  mode  of  operation  to  that  descri- 
bed  above,  the  labels  180  carried  by  one  of  the  carrier 

25  strips  166  could  each  carry  preprinted  identification 
information,  different  for  each  label,  whereby  each 
uncollected  stack  fed  to  the  purge  bin  72  could  be 
identified. 

It  will  be  appreciated  that  the  stack  banding  ap- 
30  paratus  described  above  provides  a  reliable  and  ef- 

fective  means  for  identifying  any  stack  of  notes  which 
is  not  collected  by  a  customer  at  the  user  console  1  32 
and  which  is  deposited  in  the  purge  bin  72,  thereby 
enabling  any  customer  disputes  to  be  readily  re- 

35  solved. 
Also,  a  stack  banding  device  in  accordance  with 

the  invention  could  be  used  in  a  depository  system  of 
an  ATM.  For  example,  the  device  could  be  used  to 
band  together,  and  identify  for  accounting  purposes, 

40  a  group  of  cheques  deposited  in  the  ATM  by  a  custom- 
er. 

Claims 
45 

1.  A  sheet  handling  apparatus  including  transport 
means  (40,42,54,70,82)  adapted  to  feed  a  stack 
of  sheets  (44)  from  an  accessible  position  (34) 
into  a  container  (72),  characterized  by  stack 

so  banding  means  (138)  located  between  said  ac- 
cessible  position  (34)  and  said  container  (72), 
said  banding  means  being  arranged  to  form  a 
band  around  said  stack  (44)  during  feeding  of 
said  stack  from  said  accessible  position  into  said 

55  container,  said  banding  means  including  first  and 
second  dispensing  means  (168)  for  dispensing 
first  and  second  strip  elements  (1  80),  respective- 
ly,  said  first  and  second  strip  elements  being 

7 
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caused  to  adhere  together  to  form  said  band. 

2.  An  apparatus  according  to  claim  1  ,  characterized 
in  that  said  apparatus  is  arranged  to  provide 
stack  identifying  information  carried  by  said 
band. 

3.  An  apparatus  according  to  either  claim  1  or  claim 
2,  characterized  in  that  said  first  and  second  dis- 
pensing  means  (168)  are  respectively  adapted  to 
hold  first  and  second  carrier  strips  (166)  in  the 
form  of  rolls,  each  of  said  carrier  strips  carrying 
a  series  of  separate  strip  elements  (180)  each 
having  an  adhesive  bearing  surface  adhered  to 
the  respective  carrier  strip,  the  apparatus  includ- 
ing  strip  element  peeling  means  (172,  182)  for 
causing  said  first  and  second  strip  elements 
(180)  to  be  respectively  peeled  away  from  said 
first  and  second  carrier  strips  (166)  with  the  ad- 
hesive  bearing  surfaces  of  said  first  and  second 
strip  elements  facing  each  other,  and  band  form- 
ing  means  (160,184)  for  bringing  together  first 
ends  of  said  first  and  second  strip  elements 
downstream  of  the  leading  edge  of  said  stack 
(44),  with  said  stack  (44)  positioned  between  said 
first  and  second  strip  elements,  and  for  subse- 
quently  bringing  together  the  other  ends  of  said 
first  and  second  strip  elements  upstream  of  the 
trailing  edge  of  said  stack. 

4.  An  apparatus  according  to  claim  3,  characterized 
in  that  said  band  forming  means  includes  first  and 
second  roll  means  (184)  between  which  said 
stack  passes  during  feeding  of  said  stack  from 
said  accessible  position  to  said  container  (72), 
said  first  and  second  roll  means  being  urged  re- 
siliently  together  during  the  formation  of  said 
band. 

5.  An  apparatus  according  to  claim  4,  characterized 
in  that  said  strip  element  peeling  means 
(172,182)  is  arranged  to  feed  said  first  ends  of 
said  first  and  second  strip  elements  (180)  to  the 
nip  of  said  first  and  second  roll  means  (184). 

6.  An  apparatus  according  to  either  claim  4  or  claim 
5,  characterized  by  means  (140,146)  for  bringing 
about  relative  movement  between  said  first  and 
second  roll  means  (184)  whereby  said  first  and 
second  roll  means  may  be  set  to  be  in  cooperative 
relationship  for  the  purpose  of  forming  said  band, 
or  may  be  set  so  as  to  be  spaced  apart,  said 
transport  means  (40,42,54,70,82)  being  ar- 
ranged  to  feed  said  stack  (44)  from  a  non-acces- 
sible  position  to  said  accessible  position  between 
said  first  and  second  roll  means  (184)  while  said 
first  and  second  roll  means  are  spaced  apart. 

7.  An  apparatus  according  to  any  one  of  claims  3  to 
6,  characterized  by  first  and  second  guide  means 
(182)  and  first  and  second  strip  pulling  means 
(172)  respectively  arranged  to  pull  said  first  and 

5  second  carrier  strips  (166)  away  from  the  respec- 
tive  dispensing  means  (168)  and  around  ends  of 
said  first  and  second  guide  means  respectively, 
whereby  that  surface  of  each  carrier  strip  (166) 
remote  from  the  respective  strip  elements  (180) 

10  makes  an  acute  angle. 

8.  An  apparatus  according  to  claims  6  and  7,  char- 
acterized  in  that  said  first  and  second  dispensing 
means  (168),  said  first  and  second  roll  means 

15  (184)  and  said  first  and  second  guide  means 
(182)  are  respectively  mounted  on  first  and  sec- 
ond  support  means  (160),  said  first  and  second 
support  means  being  pivotably  moveable  be- 
tween  first  positions  in  which  said  first  and  sec- 

20  ond  roll  means  are  in  cooperative  relationship 
and  second  positions  in  which  said  first  and  sec- 
ond  roll  means  are  spaced  apart. 

9.  A  sheet  handling  apparatus  according  to  any  one 
25  of  the  proceeding  claims,  characterized  by  stack- 

ing  means  (96)  for  accumulating  sheets  so  as  to 
form  said  stack  (44),  said  transport  means 
(40,42,54,70,82)  being  selectively  operable  to 
feed  said  stack  (44)  from  said  stacking  means  to 

30  said  accessible  position  (34)  or  to  said  container 
(72),  sensing  means  (190)  for  sensing  the  pres- 
ence  of  said  stack  at  said  accessible  position,  and 
electronic  control  means  (136)  for  controlling  the 
operation  of  said  transport  means,  said  transport 

35  means  being  arranged  to  feed  said  stack  from 
said  accessible  position  to  said  container,  during 
which  said  band  is  formed  around  said  stack,  in 
the  event  of  said  stack  remaining  present  at  said 
accessible  position  for  more  than  a  predeter- 

40  mined  period  of  time. 

10.  An  apparatus  according  to  claim  9,  characterized 
in  that  said  stacking  means  (96)  is  arranged  to 
form  said  stack  (44)  at  a  stacking  location  and  in 

45  that  said  transport  means  includes  a  first  feeding 
mechanism  (40,42,54,82)  for  feeding  said  stack 
to  said  accessible  position  (34)  and  a  second 
feeding  mechanism  (54,70,82)  for  feeding  said 
stack  into  said  container  (72),  said  first  and  sec- 

50  ond  feeding  mechanisms  being  adapted  to  feed 
said  stack  from  said  accessible  position  into  said 
container  via  said  stacking  location. 

55  Patentanspruche 

1.  Blatthandhabungsvorrichtung  mit  einer  Trans- 
portvorrichtung  (40,  42,  54,  70,  82),  die  geeignet 
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ist,  einen  Blatterstapel  (44)  von  einer  zugangli- 
chen  Position  (34)  in  einen  Behalter  (72)  zu  for- 
dern, 
gekennzeichnet  durch 
eine  zwischen  der  zuganglichen  Position  (34) 
und  dem  Behalter  (72)  angeordnete  Stapelbinde- 
vorrichtung  (138),  wobei  die  Bindevorrichtung 
angeordnet  ist,  um  eine  Banderole  um  den  Stapel 
(44)  zu  bilden,  wahrend  der  Stapel  von  der  zu- 
ganglichen  Position  in  den  Behalter  gefordert 
wird,  wobei  die  Bindevorrichtung  eine  erste  und 
zweite  Abwickelvorrichtung  (168)  zum  Ausgeben 
eines  ersten  bzw.  zweiten  Streifenelementes 
(1  80)  aufweist  und  das  erste  und  das  zweite  Stei- 
fenelement  dazu  gebracht  werden,  aneinander 
zu  haften,  um  die  Banderole  zu  bilden. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dali  die  Vorrichtung  angeordnet  ist,  um 
auf  der  Banderole  befindliche  Stapelidentif  ikati- 
onsinformationen  zu  liefern. 

3.  Vorrichtung  nach  Anspruch  1  oder  Anspruch  2, 
dadurch  gekennzeichnet,  dali  die  erste  und  zwei- 
te  Abwickelvorrichtung  (168)  jeweils  geeignet 
sind,  erste  und  zweite  Tragerstreifen  (166)  in 
Form  von  Rollen  zu  halten,  wobei  jeder  der  Tra- 
gerstreifen  eine  Reihe  separater  Streifenele- 
mente  (180)  tragt,  die  jeweils  eine  klebende  Auf- 
lageflache  haben,  die  an  dem  jeweiligen  Trager- 
streifen  haftet,  wobei  die  Vorrichtung  Streifen- 
element-Ablosevorrichtungen  (172,  182)  auf- 
weist,  um  damit  das  erste  und  zweite  Streifenele- 
ment  (180)  jeweils  von  dem  ersten  und  zweiten 
Tragerstreifen  (166)  abzulosen,  wobei  die  kle- 
benden  Auflageflachen  des  ersten  und  zweiten 
Streifenelementes  einander  zugewandt  sind, 
und  eine  Banderolenbildevorrichtung  (160,  184) 
aufweist,  um  erste  Enden  des  ersten  und  zweiten 
Streifenelementes  stromabwarts  von  der  Vor- 
laufkante  des  Stapels  (44)  zusammenzubringen, 
wobei  der  Stapel  (44)  zwischen  dem  ersten  und 
zweiten  Streifenelement  angeordnet  ist  und  an- 
schlieliend  die  anderen  Enden  des  ersten  und 
zweiten  Streifenelementes  stromaufwarts  von 
der  Nachlaufkante  des  Stapels  zusammenzu- 
bringen. 

4.  Vorrichtung  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  dali  die  Banderolenbildevorrichtung  er- 
ste  und  zweite  Walzenvorrichtungen  (184)  auf- 
weist,  zwischen  denen  der  Stapel  wahrend  seiner 
Forderung  von  der  zuganglichen  Position  zu  dem 
Behalter  (72)  hindurchlauft,  wobei  die  erste  und 
zweite  Walzenvorrichtung  wahrend  der  Bildung 
der  Banderole  federnd  zusammengedruckt  sind. 

5.  Vorrichtung  nach  Anspruch  4,  dadurch  gekenn- 

zeichnet,  dali  die  Streifenelement-Ablosevor- 
richtung  (172,  182)  so  angeordnet  ist,  dali  sie  die 
ersten  Enden  der  ersten  und  zweiten  Streifenele- 
mente  (180)  zum  Klemmpunkt  der  ersten  und 

5  zweiten  Walzenvorrichtung  (184)  vorschiebt. 

6.  Vorrichtung  nach  Anspruch  4  oder  Anspruch  5, 
gekennzeichnet  durch  Mittel  (140,  146)  zum  Her- 
beifuhren  einer  Relativbewegung  zwischen  der 

10  ersten  und  zweiten  Walzenvorrichtung  (1  84),  wo- 
durch  die  erste  und  zweite  Walzenvorrichtung  so 
eingestellt  werden  konnen,  dali  sie  in  zusammen- 
wirkender  Beziehung  sind,  um  die  Banderole  zu 
bilden  oder  so  eingestellt  werden  konnen,  dali  sie 

15  beabstandet  sind,  wobei  die  Transportvorrich- 
tung  (40,  42,  54,  70,  82)  angeordnet  ist,  um  den 
Stapel  (44)  von  einer  nicht  zuganglichen  Position 
in  die  zugangliche  Position  zwischen  der  ersten 
und  zweiten  Walzenvorrichtung  (1  84)  zu  fordern, 

20  wahrend  die  erste  und  zweite  Walzenvorrichtung 
beabstandet  sind. 

7.  Vorrichtung  nach  einem  der  Anspruche  3  bis  6, 
gekennzeichnet  durch  erste  und  zweite  Fuh- 

25  rungsvorrichtungen  (182)  und  erste  und  zweite 
Streifenziehvorrichtungen  (172),  die  jeweils  an- 
geordnet  sind,  um  den  ersten  und  zweiten  Tra- 
gerstreifen  (166)  von  der  jeweiligen  Abwickelvor- 
richtung  (168)  abzuziehen  und  jeweils  um  Enden 

30  der  ersten  und  zweiten  Fuhrungsvorrichtung  her- 
umzuziehen,  wodurch  die  vom  jeweiligen  Strei- 
fenelement  (180)  abliegende  Seite  jedes  Trager- 
streifens  (166)  einen  spitzen  Winkel  bildet. 

35  8.  Vorrichtung  nach  Anspruch  6  und  7,  dadurch  ge- 
kennzeichnet,  dali  die  erste  und  zweite  Abwickel- 
vorrichtung  (168),  die  erste  und  zweite  Walzen- 
vorrichtung  (184)  und  die  erste  und  zweite  Fuh- 
rungsvorrichtung  (182)  jeweils  auf  ersten  und 

40  zweiten  Abstutzvorrichtungen  (160)  befestigt 
sind,  wobei  die  ersten  und  zweiten  Abstutzvor- 
richtungen  zwischen  einer  ersten  Position,  in  der 
die  erste  und  zweite  Walzenvorrichtung  in  zu- 
sammenwirkender  Beziehung  sind,  und  einer 

45  zweiten  Position,  in  der  die  erste  und  zweite  Wal- 
zenvorrichtung  beabstandet  sind,  schwenkbar 
beweglich  sind. 

9.  Blatthandhabungsvorrichtung  nach  einem  der 
so  vorhergehenden  Anspruche,  gekennzeichnet 

durch  eine  Stapelvorrichtung  (96)  zum  Sammeln 
von  Blattern  zur  Bildung  eines  Stapels  (44),  wo- 
bei  die  Transportvorrichtung  (40,  42,  54,  70,  82) 
wahlweise  umschaltbar  ist,  um  den  Stapel  (44) 

55  von  der  Stapelvorrichtung  zu  der  zuganglichen 
Position  (34)  oder  zu  dem  Behalter  (72)  zu  for- 
dern,  eine  Abtastvorrichtung  (190),  um  das  Vor- 
handensein  des  Stapels  an  der  zuganglichen  Po- 
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sition  abzutasten,  und  eine  elektronische  Steuer- 
vorrichtung  (136)  zum  Steuern  des  Betriebs  der 
Transportvorrichtung,  wobei  die  Transportvor- 
richtung  angeordnet  ist,  um  den  Stapel  unter 
gleichzeitiger  Bildung  der  Banderole  um  den  Sta- 
pel  von  der  zuganglichen  Position  zu  dem  Behal- 
ter  zu  fordern,  falls  der  Stapel  langer  als  eine  vor- 
bestimmteZeitspannean  derzuganglichen  Posi- 
tion  verbleibt. 

10.  Vorrichtung  nach  Anspruch  9,  dadurch  gekenn- 
zeichnet,  dali  die  Stapelvorrichtung  (96)  zur  Bil- 
dung  des  Stapels  (44)  an  einer  Stapelstelle  ange- 
ordnet  ist  und  dali  die  Transportvorrichtung  ei- 
nen  ersten  Fordermechanismus  (40,  42,  54,  82) 
zum  Fordern  des  Stapels  in  die  zugangliche  Po- 
sition  (34)  und  einen  zweiten  Fordermechanis- 
mus  (54,  70,  82)  zum  Fordern  des  Stapels  in  den 
Behalter  (72)  aufweist,  wobei  der  erste  und  der 
zweite  Fordermechanismus  geeignet  sind,  den 
Stapel  von  der  zuganglichen  Position  uber  die 
Stapelstelle  in  den  Behalter  zu  fordern. 

Revendications 

1.  Un  appareil  de  manipulation  desfeuilles  compor- 
tant  un  moyen  de  transport  (40,  42,  54,  70,  82) 
adapte  pour  acheminer  une  pile  de  feuilles  (44) 
d'une  position  accessible  (34)  dans  un  recipient 
(72),  caracterise  par  un  moyen  de  cerclage  des 
piles  (138)  situe  entre  ladite  position  accessible 
(34)  et  ledit  recipient  (72),  ledit  moyen  de  cercla- 
ge  etant  arrange  pour  former  une  bande  autour 
de  ladite  pile  (44)  pendant  I'acheminement  de  la- 
dite  pile  de  ladite  position  accessible  jusque  dans 
ledit  recipient,  ledit  moyen  de  cerclage  compor- 
tant  des  premier  et  deuxieme  moyens  de  distribu- 
tion  (168)  pour  distribuer  des  premier  et  deuxie- 
me  elements  bandes  (180),  respectivement,  les- 
dits  premier  et  deuxieme  elements  bandes  etant 
colles  ensemble  pour  former  ladite  bande. 

2.  Un  appareil  conformement  a  la  revendication  1, 
caracterise  en  ce  que  ledit  appareil  est  arrange 
pour  fournir  des  informations  relatives  a  I'identi- 
f  ication  des  piles  portees  par  ladite  bande. 

3.  Un  appareil  conformement  a  la  revendication  1 
ou  a  la  revendication  2,  caracterise  en  ce  que  les- 
dits  premier  et  deuxieme  moyens  de  distribution 
(168)  sont  respectivement  adaptes  pour  mainte- 
nir  les  premiere  et  deuxieme  bandes  support 
(166)  sous  la  forme  de  rouleaux,  chacune  desdi- 
tes  bandes  support  portant  une  serie  d'elements 
bandes  separes  (180),  chacun  ayant  une  surface 
encollee  collee  a  la  bande  support  respective, 
I'appareil  comportant  un  moyen  de  detachement 

des  elements  bandes  (172,  182)  pour  faire  en 
sorte  que  lesdits  premier  et  deuxieme  elements 
bandes  (180)  soient  respectivement  detaches 
desdites  premiere  et  deuxieme  bandes  support 

5  (166),  les  surfaces  encollees  desdits  premier  et 
deuxieme  elements  bandes  etant  tournees  I'une 
vers  I'autre,  et  un  moyen  formateur  de  bandes 
(160,  184)  pour  reunir  les  premieres  extremites 
desdits  premier  et  deuxieme  elements  bandes  en 

10  amont  du  bord  avant  de  ladite  pile  (44),  ladite  pile 
(44)  etant  positionnee  entre  lesdits  premier  et 
deuxieme  elements  bandes,  et  pour  reunir  par  la 
suite  les  autres  extremites  desdits  premier  et 
deuxieme  elements  bandes  en  aval  du  bord  arrie- 

15  re  de  ladite  pile. 

4.  Un  appareil  conformement  a  la  revendication  3, 
caracterise  en  ce  que  ledit  moyen  formateur  de 
bandes  comporte  des  premier  et  deuxieme 

20  moyens  rouleaux  (184)  entre  lesquels  ladite  pile 
passe  pendant  I'acheminement  de  ladite  pile  de 
ladite  position  accessible  audit  recipient  (72),  les- 
dits  premier  et  deuxieme  moyens  rouleaux  etant 
rapproches,  de  facon  elastique,  pendant  la  for- 

25  mation  de  ladite  bande. 

5.  Un  appareil  conformement  a  la  revendication  4, 
caracterise  en  ce  que  ledit  moyen  de  detache- 
ment  des  elements  bandes  (172,  182)  est  arran- 

30  ge  pour  acheminer  lesdites  premieres  extremites 
desdits  premier  et  deuxieme  elements  bandes 
(180)  au  serrage  desdits  premier  et  deuxieme 
moyens  rouleaux  (184). 

35  6.  Un  appareil  conformement  a  la  revendication  4 
ou  a  la  revendication  5,  caracterise  par  le  moyen 
(140,  146)  pour  provoquer  un  mouvement  relatif 
entre  lesdits  premier  et  deuxieme  moyens  rou- 
leaux  (1  84)  par  quoi  lesdits  premier  et  deuxieme 

40  moyens  rouleaux  peuvent  etre  regies  pour  etre 
dans  un  rapport  cooperant  aux  fins  de  former  la- 
dite  bande,  ou  peuvent  etre  regies  de  facon  a  etre 
espaces,  ledit  moyen  de  transport  (40,  42,  54,  70, 
82)  etant  arrange  pour  acheminer  ladite  pile  (44) 

45  d'une  position  non  accessible  a  ladite  position  ac- 
cessible  entre  lesdits  premier  et  deuxieme 
moyens  rouleaux  (184)  pendant  que  lesdits  pre- 
mier  et  deuxieme  moyens  rouleaux  sont  espaces. 

so  7.  Un  appareil  conformement  a  I'une  quelconque 
des  revendications  3  a  6,  caracterise  par  les  pre- 
mier  et  deuxieme  moyens  de  guidage  (1  82)  et  les 
premier  et  deuxieme  moyens  de  tirage  des  ban- 
des  (1  72)  respectivement  arranges  pour  tirer  les- 

55  dites  premiere  et  deuxieme  bandes  support  (166) 
des  moyens  de  distribution  respectifs  (168)  et  au- 
tour  des  extremites  desdits  premier  et  deuxieme 
moyens  de  guidage  respectivement,  par  quoi  la 
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surface  de  chaque  bande  support  (166)  eloignee 
des  elements  bandes  respectifs  (180)  forme  un 
angle  algu. 

8.  Un  appareil  conformement  aux  revendications  6  5 
et  7,  caracterise  en  ce  que  lesdits  premier  et 
deuxieme  moyens  de  distribution  (168),  lesdits 
premier  et  deuxieme  moyens  rouleaux  (184)  et 
lesdits  premier  et  deuxieme  moyens  de  guidage 
(182)  sont  respectivement  montes  sur  les  pre-  10 
mier  et  deuxieme  moyens  support  (160),  lesdits 
premier  et  deuxieme  moyens  support  pouvant  se 
deplacer,  par  pivotement,  entre  des  premieres 
positions  dans  lesquelles  lesdits  premier  et 
deuxieme  moyens  rouleaux  sont  dans  un  rapport  15 
cooperant  et  des  deuxiemes  positions  dans  les- 
quelles  lesdits  premier  et  deuxieme  moyens  rou- 
leaux  sont  espaces. 

9.  Un  appareil  de  manipulation  des  feuilles  confor-  20 
mement  a  I'une  quelconque  des  revendications 
precedentes,  caracterise  parun  moyen  d'empila- 
ge  (96)  pour  accumuler  des  feuilles  de  facon  a 
former  ladite  pile  (44),  ledit  moyen  de  transport 
(40,  42,  54,  70,  82)  etant  selectivement  action  na-  25 
ble  pour  acheminer  ladite  pile  (44)  dudit  moyen 
d'empilage  a  ladite  position  accessible  (34)  ou 
audit  recipient  (72),  un  moyen  de  captage  (190) 
pour  capter  la  presence  de  ladite  pile  a  ladite  po- 
sition  accessible,  et  un  moyen  de  controle  elec-  30 
tronique  (136)  pour  controler  le  fonctionnement 
dudit  moyen  de  transport,  ledit  moyen  de  trans- 
port  etant  arrange  pour  acheminer  ladite  pile  de 
ladite  position  accessible  audit  recipient,  pendant 
quoi  ladite  bande  estformee  autourde  ladite  pile,  35 
au  cas  ou  ladite  pile  resterait  presente  a  ladite  po- 
sition  accessible  pendant  plus  longtemps  qu'un 
delai  predetermine. 

10.  Un  appareil  conformement  a  la  revendication  9,  40 
caracterise  en  ce  que  ledit  moyen  d'empilage 
(96)  est  arrange  pour  former  ladite  pile  (44)  a  un 
emplacement  d'empilage  et  en  ce  que  ledit 
moyen  de  transport  comporte  un  premier  meca- 
nisme  d'acheminement  (40,  42,  54,  82)  pour  45 
acheminer  ladite  pile  a  ladite  position  accessible 
(34)  et  un  deuxieme  mecanisme  d'acheminement 
(54,  70,  82)  pour  acheminer  ladite  pile  dans  ledit 
recipient  (72),  lesdits  premier  et  deuxieme  meca- 
nismes  d'acheminement  etant  adaptes  pour  50 
acheminer  ladite  pile  de  ladite  position  accessi- 
ble  dans  ledit  recipient  par  I'intermediaire  dudit 
emplacement  d'empilage. 
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