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(57)  A  cash  dispenser  unit  (10)  includes  a  plurality 
of  pick  mechanisms  (12)  respectively  as- 
sociated  with  a  plurality  of  currency  cassettes 
(14).  Each  pick  mechanism  (12)  is  arranged  to 
withdraw  part  of  an  end  sheet  of  a  stack  of 
notes  (18)  held  in  the  associated  cassette  (14) 
away  from  the  remainder  of  the  stack  to  posi- 
tion  this  part  for  engagement  by  first  (74)  and 
second  (78)  roll  means  included  in  the  pick 
mechanism  (12),  these  roll  means  (74,  78)  serv- 
ing  to  remove  the  end  sheet  from  the  cassette 
(14).  A  plurality  of  torque  limiting  devices  (142) 
are  respectively  associated  with  the  pick 
mechanisms  (12).  In  the  event  of  an  excessive 
torque  occurring  in  the  drive  means  of  one  of 
the  pick  mechanisms  (12)  as  a  result  of  a  gulp 
feed  in  that  mechanism  (12),  the  relevant  torque 
limiting  device  (142)  disconnects  the  drive  to 
that  pick  mechanism  (12)  while  permitting  drive 
to  continue  to  be  applied  to  the  or  each  other 
pick  mechanism  (12). 
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This  invention  relates  to  a  sheet  handling 
apparatus  for  removing  sheets  from  stacks  of  sheets 
held  in  a  plurality  of  containers  and  for  feeding  said 
sheets  towards  an  output  station. 

The  invention  has  application,  for  example,  to  a 
cash  dispenser  unit  of  an  automated  teller  machine 
(ATM)  in  which  there  is  provided  a  currency  note  pick- 
ing  apparatus  for  extracting  notes  from  a  plurality  of 
currency  cassettes  mounted  in  the  cash  dispenser 
unit.  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  or  to  be  paid  in,  type  of  transac- 
tion,  etc.)  upon  one  or  more  keyboards  associated 
with  the  machine.  The  machine  will  then  process  the 
transaction,  update  the  user's  account  to  reflect  the 
current  transaction,  dispense  cash,  when  requested, 
extracted  from  one  or  more  of  the  currency  cassettes, 
and  return  the  card  to  the  user  as  part  of  a  routine 
operation. 

One  known  kind  of  cash  dispenser  unit  of  an  ATM 
includes  a  plurality  of  currency  note  pick  mechanisms 
each  of  which  incorporates  pivotably  mounted  pick 
arms  disposed  adjacent  an  associated  currency  cas- 
sette,  the  pick  arms  being  arranged  to  draw  part  of  an 
end  note  of  a  stack  of  notes  in  the  cassette  away  from 
the  remainder  of  the  stack,  by  applying  suction  force 
to  the  end  note,  and  to  position  said  part  for  engage- 
ment  by  transport  means  arranged  to  remove  the  end 
note  from  the  cassette.  In  a  typical  cash  dispensing 
operation,  the  transport  means  feed  a  plurality  of 
notes  one  by  one  to  note  stacking  means  where  the 
notes  are  stacked  in  a  bundle,  the  bundle  of  notes 
then  being  fed  to  an  output  station,  represented  by  a 
cash  exit  slot,  for  collection  by  a  user  of  the  ATM. 

It  can  sometimes  happen  that,  in  operation  of  a 
currency  note  pick  mechanism  of  a  cash  dispenser 
unit,  due  to  a  malfunction  of  the  mechanism  a  so-cal- 
led  gulp  feed  occurs  in  which  a  plurality  of  currency 
notes,  instead  of  a  single  note,  are  erroneously  picked 
from  the  cassette  in  one  cycle  of  operation  of  the  pick 
mechanism.  Such  a  malfunction  may  occur,  for 
example,  if  the  cassette  has  been  loaded  incorrectly, 
or  if  a  note  pusher  mechanism  in  the  cassette  has 
become  jammed.  When  a  gulp  feed  occurs,  the  gear 
wheels  driving  the  note  transport  means  may  be 
highly  stressed  and  one  or  more  gearwheels  may  fail. 
Even  though  only  one  gearwheel  may  fail  as  a  result 
of  a  gulp  feed,  all  other  gears  in  the  driving  system  will 
have  been  so  highly  stressed  that  is  is  likely  that 
further  use  will  soon  result  in  more  failures.  Thus,  a 
known  cash  dispenser  unit  has  the  disadvantage  that, 
once  a  gulp  feed  has  occurred,  it  is  likely  that  a  major 
gear  change  will  be  required  before  the  pick  mechan- 
ism  can  be  used  again  with  any  confidence.  Also,  a 
known  cash  dispenser  unit  having  a  plurality  of  pick 
mechanisms  has  the  further  disadvantage  that,  once 
a  gulp  feed  has  occurred,  the  whole  of  the  cash  dis- 

penser  unit  may  be  rendered  non-operational  until 
any  note  jam  has  been  cleared  and/or  any  necessary 
repairs  have  been  carried  out. 

It  is  an  object  of  the  present  invention  to  provide 
5  a  sheet  handling  apparatus  of  the  kind  including  a 

plurality  of  pick  mechanisms  for  removing  sheets  from 
a  plurality  of  containers,  in  which  the  above  men- 
tioned  disadvantages  are  substantially  overcome. 

According  to  the  invention  there  is  provided  a 
10  sheet  handling  apparatus  for  removing  sheets  one  by 

one  from  a  plurality  of  stacks  of  sheets  respectively 
held  in  a  plurality  of  containers  and  for  feeding  said 
sheets  towards  an  output  station,  said  apparatus 
including  sheet  transport  means,  a  plurality  of  pick 

15  mechanisms  respectively  associated  with  said  con- 
tainers,  each  pick  mechanism  being  arranged  to  with- 
draw  part  of  an  end  sheet  of  the  stack  held  in  the 
associated  container  away  from  the  remainder  of  said 
stack  to  position  said  part  for  engagement  by  first  and 

20  second  roll  means  which  are  included  in  the  pick 
mechanism  and  which  are  arranged  to  grip  said  end 
sheet  therebetween  for  the  purpose  of  removing  said 
end  sheet  from  the  associated  container,  and  a  drive 
mechanism  for  said  transport  means  and  said  plurality 

25  of  pick  mechanisms,  said  drive  mechanism  being  dri- 
ven  in  operation  by  an  electric  motor,  characterized  by 
a  plurality  of  torque  limiting  devices  included  in  said 
drive  mechanism  and  respectively  associated  with 
said  pick  mechanisms,  each  torque  limiting  device 

30  including  first  and  second  rotatable  members  which 
rotate  in  the  course  of  operation  of  the  associated  pick 
mechanism,  said  first  member  being  arranged  to 
apply  a  torque  to  said  second  member  for  the  purpose 
of  driving  said  first  and  second  roll  means  of  the 

35  associated  pick  mechanism,  and  each  torque  limiting 
device  being  arranged  to  disconnect  drive  to  said  first 
and  second  roll  means  of  the  associated  pick 
mechanism  in  the  event  of  the  torque  applied  by  said 
first  member  of  the  device  to  said  second  member 

40  exceeding  a  predetermined  limit,  while  permitting 
drive  to  continue  to  be  applied  to  the  or  each  other  pick 
mechanism. 

One  embodiment  of  the  invention  will  now  be  des- 
cribed  by  way  of  example  with  reference  to  the  accom- 

45  panying  drawings,  in  which:- 
Fig.  1  is  a  schematic  side  elevational  view  of  a 
cash  dispenser  unit  of  an  ATM  having  two  pick 
mechanisms,  with  parts  of  said  unit  being  omit- 
ted; 

so  Fig.  2  is  an  enlarged  part  sectional  side  ele- 
vational  view  of  part  of  the  cash  dispenser  unit  of 
Fig.  1,  shown  partly  broken  away; 
Fig.  3  is  a  elevational  view  of  part  of  one  of  the 
pick  mechanisms,  the  view  being  taken  in  the 

55  direction  of  the  arrow  A  in  Fig.  2; 
Fig.  4  is  a  side  elevational  view  showing  the  drive 
mechanism  for  the  pick  mechanisms  and 
associated  transport  mechanisms; 
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Figs.  5A  and  5B  are  respectively  enlarged  side 
and  end  views  of  a  drive  member  of  a  torque  limi- 
ting  mechanism  included  in  the  drive  mechanism 
of  Fig.  4,  the  view  shown  in  Fig.  5B  being  taken 
in  the  direction  of  the  arrow  B  in  Fig.  5A; 
Figs.  6A  and  6B  are  respectively  enlarged  side 
and  end  views  of  a  driven  member  of  the  torque 
limiting  mechanism,  the  view  shown  in  Fig.  6B 
being  taken  in  the  direction  of  the  arrow  C  in  Fig. 
6A; 
Fig.  7,  on  the  sheet  with  Fig.  3,  is  a  side  view  of 
the  torque  limiting  mechanism  of  Figs.  5  and  6 
shown  mounted  on  a  respective  shaft,  with  part  of 
the  drive  member  being  broken  away; 
Figs.  8A  and  8B  are  schematic  views  respectively 
illustrating  a  normal  pick  operation  and  a  pick 
operation  involving  a  gulp  feed;  and 
Fig.  9  is  a  schematic  block  diagram  illustrating 
electrical  interconnections  between  parts  of  the 
cash  dispenser  unit. 
Referring  to  Fig.  1,  the  cash  dispenser  unit  10 

shown  therein  includes  two  similar  pick  mechanisms 
12  arranged  one  above  the  other  and  respectively 
associated  with  two  currency  cassettes  14  which  are 
removably  mounted  in  a  supporting  framework  16  of 
the  dispenser  10.  Each  of  the  cassettes  14  is 
arranged  to  contain  a  stack  of  currency  notes  1  8,  cor- 
responding  long  edges  of  which  are  supported  on  a 
horizontal  support  plate  20  mounted  in  the  cassette 
14.  The  two  cassettes  14  respectively  contain  notes 
1  8  of  different  denominations. 

Referring  now  additionally  to  Fig.  2,  the  stack  of 
notes  18  in  each  cassette  14  is  urged  by  a  spring 
loaded  pusher  member  22  (Fig.  1)  towards  a  stop 
member  24  (Fig.  2)  mounted  at  the  front  end  (left  hand 
end  with  reference  to  Figs.  1  and  2)  of  the  cassette  14. 
An  opening  26  (Fig.  2)  is  formed  in  the  front  end  of 
each  cassette  14,  the  opening  26  being  normally 
closed  by  conventional  shutter  means  (not  shown) 
when  the  cassette  14  is  not  mounted  in  the  dispenser 
unit  10.  When  a  cassette  14  is  mounted  in  its  correct 
operational  position  in  the  dispenser  unit  10,  the  relev- 
ant  shutter  means  is  automatically  retracted  away 
from  its  closed  position  so  as  to  enable  currency  notes 
18  to  be  extracted  through  the  opening  26  by  the 
associated  pick  mechanism  12.  Brushes  28  are  pro- 
vided  at  the  front  end  of  the  support  plate  20  of  each 
cassette  14  for  a  purpose  which  will  be  explained 
later. 

Each  pick  mechanism  12  includes  a  tubular  mem- 
ber  30  which  extends  between,  and  is  rotatably  moun- 
ted  with  respect  to,  side  walls  32  and  34  of  the 
framework  16.  Two  conventional  pick  arms  36,  each 
incorporating  a  rubber  suction  pad  38,  are  secured  on 
each  tubular  member  30,  each  pick  arm  36  communi- 
cating  with  the  interior  of  the  associated  tubular  mem- 
ber  30.  Corresponding  ends  of  the  tubular  members 
30  project  beyond  the  side  wall  34,  and  are  each  con- 

nected  by  a  respective  swivel  elbow  connector  40  to 
a  respective  rubber  tube  42  via  which  reduced  press- 
ure  is  applied  in  operation  to  the  respective  tubular 
member  30. 

5  A  gear  segment  44  is  secured  to  that  part  of  each 
tubular  member  30  projecting  beyond  the  side  wall  34, 
the  gear  segment  44  being  in  cooperative  engage- 
ment  with  a  toothed  end  portion  46  of  a  first  arm  of  a 
respective  bell  crank  lever  48  which  is  pivotably 

10  mounted  on  a  stud  50  secured  to  the  outer  surface  of 
the  wall  34.  Each  lever  48  is  urged  to  rotate  in  a  coun- 
terclockwise  direction  with  reference  to  Fig.  2  by 
means  of  a  spring  52  the  ends  of  which  are  respect- 
ively  attached  to  the  side  wall  34  and  to  the  end  of  the 

15  second  arm  of  the  lever  48.  A  stud  54  is  secured  to 
one  side  of  each  lever  48,  the  stud  54  engaging  in  a 
cam  track  56  formed  in  an  associated  cam  member 
58.  Each  cam  member  58  is  secured  to  a  respective 
gear  wheel  60  which  is  rotatably  mounted  on  a  res- 

20  pective  shaft  62  projecting  from  the  outer  surface  of 
the  side  wall  34.  The  gear  wheels  60  are  driven  by 
gear  wheels  64  forming  part  of  a  gear  mechanism  65 
(Fig.  4)  operated  by  a  main  drive  electric  motor  66 
(Figs.  4  and  9).  In  operation,  with  the  motor  66  ener- 

25  gized,  the  gear  wheels  60  are  rotated  in  a  clockwise 
direction  with  reference  to  Fig.  2.  This  rotation  of  the 
gear  wheels  60  brings  about  an  oscillatory  pivotal 
movement  of  the  levers  48  by  virtue  of  the  engage- 
ment  of  the  studs  54  in  the  cam  tracks  56,  the  springs 

30  52  holding  the  studs  54  in  engagement  with  the  inner 
edges  of  the  cam  tracks  56.  By  virtue  of  the  engage- 
ment  of  the  gear  segments  44  with  the  toothed  por- 
tions  46  of  the  levers  48,  the  oscillatory  movement  of 
the  levers  48  brings  about  an  oscillatory  pivotal  move- 

35  ment  of  the  assemblies  of  the  tubular  members  30  and 
the  associated  pick  arms  36.  As  will  be  explained  in 
more  detail  later,  the  oscillatory  movement  of  either  of 
the  assemblies  of  the  tubular  members  30  and 
associated  pick  arms  36  is  effective  to  cause  currency 

40  notes  to  be  picked  one  by  one  from  the  stack  of  cur- 
rency  notes  18  held  in  the  associated  currency  cas- 
sette  14. 

A  timing  disc  68  is  secured  to  that  face  of  each 
gear  wheel  60  remote  from  the  associated  cam  mem- 

45  ber  58.  Each  timing  disc  68  is  for  the  most  part  trans- 
parent  but  incorporates  an  arcuate  opaque  strip  70 
extending  around  just  over  half  the  periphery  of  the 
disc  68.  Each  timing  disc  68  is  associated  with  optical 
sensing  means,  comprising  an  LED  (not  shown)  and 

so  a  cooperating  phototransistor  sensor  73,  which  is 
arranged  to  sense  the  opaque  strip  70.  In  operation, 
as  each  assembly  of  a  gear  wheel  60  and  the 
associated  cam  member  58  and  timing  disc  68  rotates 
in  response  to  energization  of  the  motor  66,  the 

55  associated  sensor  73  generates  output  signals  in  res- 
ponse  to  the  sensing  of  the  leading  and  trailing  edges 
of  the  associated  opaque  strip  70.  It  should  be  under- 
stood  that  the  signals  generated  by  each  of  the  sen- 
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sors  73  provide  indications  as  to  the  precise  positions 
of  the  associated  pick  arms  36  at  the  times  when 
these  signals  are  generated. 

Referring  now  also  to  Fig.  3,  each  pick  mechan- 
ism  12  also  includes  a  first  pair  of  rolls  74  secured  on 
a  drive  shaft  76,  and  a  second  pair  of  rolls  78 
(hereinafter  referred  to  as  cam  rolls)  which  are  sec- 
ured  on  a  drive  shaft  80  in  cooperative  relationship 
with  respect  to  the  rolls  74,  and  whose  peripheries 
comprise  low  portions  82  and  high  portions  83.  The 
drive  shafts  76  and  80  extend  between,  and  are  rotat- 
ably  mounted  with  respect  to,  the  side  walls  32  and 
34,  and  are  respectively  driven  by  two  gearwheels  84 
and  85  forming  part  of  the  gear  mechanism  65  so  that 
in  operation  the  rolls  74  and  the  cam  rolls  78  respect- 
ively  rotate  in  clockwise  and  counterclockwise  direc- 
tions  with  reference  to  Fig.  2,  the  rolls  74  and  the  cam 
rolls  78  making  two  revolutions  for  each  revolution  of 
the  timing  discs  68.  In  the  course  of  a  normal  pick 
operation,  the  lower  long  edge  of  the  first  currency 
note  18'  of  the  stack  of  notes  18  in  the  relevant  cas- 
sette  14  is  pulled  partly  out  of  the  cassette  14,  under 
the  action  of  suction  force  applied  by  the  respective 
pick  arms  36,  and  is  fed  between  the  low  portions  82 
of  the  respective  cam  rolls  78  and  the  associated  rolls 
74  as  the  arms  36  are  pivoted  in  a  clockwise  direction 
from  the  position  36'  shown  in  chain  outline  in  Fig.  2 
to  the  position  shown  in  solid  outline.  The  note  18'  is 
thereafter  pulled  completely  out  of  the  cassette  14  by 
virtue  of  being  gripped  between  the  rolls  74  and  the 
high  portions  83  of  the  cam  rolls  78. 

The  cash  dispenser  unit  10  includes  two  note 
transport  mechanisms  86  respectively  associated 
with  the  two  pick  mechanisms  12,  the  transport 
mechanisms  86  being  driven  by  the  gear  mechanism 
65  previously  referred  to.  Each  transport  mechanism 
86  includes  guide  means  87  (Fig.  2)  and  sets  of  feed 
rolls  88,  90,  92,  94,  and  96  for  feeding  a  currency  note 
picked  by  the  associated  pick  mechanism  12  along  a 
respective  feed  path  98  towards  a  further  transport 
mechanism  100  which  is  positioned  above  the 
mechanisms  86  and  which  is  also  driven  by  the  motor 
66  via  transmission  means  (not  shown).  The  transport 
mechanism  100  serves  to  feed  currency  notes  one  by 
one  to  a  conventional  stacking  wheel  102.  The  sets  of 
cam  rolls  78  and  cooperating  rolls  74  of  each  pick 
mechanism  12  feed  a  picked  currency  note  to 
cooperating  sets  of  rolls  88  and  90,  from  where  the 
note  is  fed  by  cooperating  sets  of  rolls  90  and  92  and 
cooperating  sets  of  rolls  94  and  96  upwardly  out  of  the 
respective  transport  mechanism  86.  The  upper  one  of 
the  transport  mechanisms  86  additionally  includes 
two  further  sets  of  cooperating  rolls  1  04  for  accepting 
a  currency  note  fed  upwardly  out  of  the  lower  trans- 
port  mechanism  86  and  for  feeding  this  note  to  the 
cooperating  rolls  90  and  92  of  the  upper  mechanism 
86,  from  where  the  note  is  fed  to  the  transport 
mechanism  100. 

Referring  now  particularly  to  Fig.  1,  the  stacking 
wheel  102  is  driven  by  the  motor  66  and  is  arranged 
to  rotate  continuously  in  operation  in  a  counterclock- 
wise  direction.  Means  (not  shown)  are  provided  be- 

5  tween  the  upper  transport  mechanism  86  and  the 
stacking  wheel  1  02  for  detecting  any  multiple  feeding 
of  notes  and  for  detecting  any  invalid  or  torn  note.  The 
stacking  wheel  102  comprises  a  plurality  of  stacking 
plates  110  spaced  apart  in  parallel  relationship  along 

10  the  stacker  wheel  shaft  112,  each  stacking  plate  110 
incorporating  a  series  of  curved  tines  114.  The  tines 
1  14  of  the  stacking  plates  110  pass  between  portions 
116  of  a  rockably  mounted  stripper  plate  assembly 
118.  In  operation,  each  note  fed  by  the  transport 

15  mechanism  100  to  the  stacking  wheel  102  enters  be- 
tween  adjacent  tines  1  14  and  is  carried  partly  around 
the  axis  of  the  stacking  wheel  102,  the  note  being 
stripped  from  the  wheel  102  by  the  portions  116  and 
being  stacked  against  belt  means  120  with  a  long 

20  edge  of  the  note  resting  on  the  stripper  plate  assembly 
118.  The  belt  means  120  cooperates  with  belt  means 
122  normally  held  in  the  position  shown  in  Fig.  1. 
When  a  bundle  of  notes  18"  (or  possibly  a  single  note 
only)  to  be  dispensed  to  a  user  in  response  to  a  cash 

25  withdrawal  request  has  been  stacked  against  the  belt 
means  120,  the  belt  means  122  is  rocked  in  a  clock- 
wise  direction  about  a  shaft  1  24  so  as  to  trap  the  bun- 
dle  of  notes  18"  between  the  belt  means  120  and  the 
belt  means  122.  It  should  be  understood  that  in  the 

30  course  of  this  rocking  movement  separate  belts  mak- 
ing  up  the  belt  means  122  pass  between  adjacent 
pairs  of  the  stacking  plates  110. 

Assuming  that  none  of  the  notes  in  the  bundle  1  8" 
have  been  rejected  for  any  reason,  the  belt  means 

35  1  20  and  122  are  operated  so  as  to  drive  the  bundle 
18"  to  a  pair  of  drive  belt  means  126  and  128.  The  belt 
means  126  and  128  serve  to  drive  the  bundle  18" 
through  a  note  exit  slot  130  in  a  housing  132  of  the 
ATM  to  a  position  where  the  bundle  18"  can  be  col- 

40  lected  by  the  user  of  the  ATM,  a  shutter  134,  which 
serves  to  close  the  slot  1  30  when  the  ATM  is  not  in 
operation,  having  previously  been  retracted  to  an 
open  position.  It  should  be  understood  that  the  belt 
means  120  and  122  are  mounted  in  resilient  relation- 

45  ship  relative  to  each  other,  and  the  belt  means  126 
and  128  are  also  mounted  in  resilient  relationship 
relative  to  each  other,  so  that  bundles  of  notes  of  vary- 
ing  thickness  can  be  held  between,  and  fed  by,  the 
belt  means  120  and  122  and  the  belt  means  126  and 

so  128.  If  a  multiple  feeding  has  been  detected  in  the 
course  of  stacking  the  bundle  of  notes  18"  against  the 
belt  means  120,  or  if  one  or  more  of  the  notes  in  the 
bundle  18"  have  been  rejected  for  any  other  reason, 
then  the  stripper  plate  assembly  1  1  8  is  rocked  into  the 

55  position  shown  in  chain  outline  in  Fig.  1,  and  the  belt 
means  120  and  122  are  operated  to  feed  the  bundle 
18"  in  a  direction  opposite  to  the  normal  feed  direc- 
tion,  the  bundle  18"  being  deposited  in  a  reject  note 
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container  136  via  an  opening  in  the  top  thereof. 
Referring  now  again  to  Fig.  3,  together  with  Figs. 

4,  5A  and  5B,  6A  and  6B  and  Fig.  7,  the  gear  mechan- 
ism  65,  which  is  driven  by  the  electric  motor  66  via 
belts  1  38  and  pulleys  140  (Fig.  4),  includes  two  torque 
limiting  mechanisms  142  respectively  associated  with 
the  two  pick  mechanisms  12.  Each  torque  limiting 
mechanism  142  comprises  a  drive  member  144  (best 
shown  in  Figs.  5A  and  5B),  and  a  driven  member  146 
(best  shown  in  Figs.  6Aand  6B),  each  of  the  members 
144  and  146  being  of  unitary  construction  and  being 
formed  of  moulded  plastic  such  as  an  acetal  resin. 

Referring  particularly  to  Figs.  5A  and  5B,  the  drive 
member  144  includes  a  hollow  cylindrical  hub  portion 
148  formed  integral  at  one  end  with  a  gearwheel  por- 
tion  150.  A  resilient  tripping  finger  152  projects  from 
the  outer  surface  of  the  hub  member  148,  the  free  end 
portion  154  of  the  tripping  finger  152  having  a  rounded 
extremity  156  facing  away  from  the  hub  portion  148. 
The  end  portion  154  is  offset  in  a  counterclockwise 
direction  (with  reference  to  Fig.  5B)  from  the  portion 
158  of  the  tripping  finger  152  which  adjoins  the  hub 
portion  148.  The  portions  154  and  158  of  the  tripping 
finger  1  52  are  connected  together  by  an  integral  cent- 
ral  portion  160  which  extends  around  approximately 
one  eighth  of  the  circumference  of  the  hub  portion 
148.  As  seen  in  Fig.  5A,  the  tripping  finger  152 
extends  over  the  major  part  of  the  length  of  the  hub 
portion  148,  with  the  end  portion  154  extending  par- 
allel  to  the  axis  of  the  drive  member  144.  The  tripping 
finger  152  is  so  constructed  that  the  end  portion  154 
can  be  moved  inwardly  towards  the  hub  portion  148 
against  the  spring  action  of  the  finger  152,  this  spring 
action  tending  to  restore  the  finger  152  to  its  original 
position. 

Referring  particularly  to  Figs.  6A  and  6B,  the  dri- 
ven  member  146  comprises  a  hollow  cylindrical  por- 
tion  162  and  a  gearwheel  portion  164,  the  cylindrical 
portion  162  being  integral  at  one  end  with  the  gear 
wheel  portion  164.  A  recess  166  which  has  a  rounded 
configuration  and  which  extends  along  the  whole 
length  of  the  cylindrical  portion  162  is  formed  in  the 
inner  surface  of  the  portion  162.  The  length  of  the 
cylindrical  portion  162  is  slightly  greater  than  the 
dimension  of  the  tripping  finger  1  52  parallel  to  the  axis 
of  the  drive  member  144. 

The  drive  member  144  of  each  torque  limiting 
mechanism  142  is  rotatably  mounted  on  a  respective 
shaft  168  (Figs.  3,  4  and  7)  which  extends  between 
the  side  walls  32  and  34.  As  shown  in  Figs.  3  and  4, 
the  gear  wheel  portion  150  of  the  drive  member  144 
engages  with  a  respective  gear  wheel  1  70  of  the  gear 
mechanism  65.  The  driven  member  146  of  each  tor- 
que  limiting  mechanism  142  is  rotatably  mounted  on 
the  respective  shaft  1  68  with  the  tripping  finger  1  52  of 
the  drive  member  144  disposed  inside  the  cylindrical 
portion  162  of  the  driven  member  146,  the  extremity 
156  of  the  end  portion  154  nesting  in  the  recess  166 

as  shown  in  Fig.  7.  It  should  be  understood  that  the 
resilient  nature  of  the  tripping  finger  1  52  holds  the  ext- 
remity  156  of  the  end  portion  1  54  resiliently  in  position 
in  the  recess  166.  As  shown  in  Fig.  3,  the  gearwheel 

5  portion  164  of  the  driven  member  146  engages  with 
the  respective  gearwheel  84.  In  operation  of  the  cash 
dispenser  unit  10,  the  drive  member  144  of  each  tor- 
que  limiting  mechanism  142  is  driven  by  the  respec- 
tive  gear  wheel  170  in  a  counterclockwise  direction 

10  with  reference  to  Figs.  4  and  7.  In  normal  operation, 
this  drive  is  transmitted  via  the  relevant  tripping  finger 
1  52  to  the  respective  driven  member  146  which  in  turn 
drives  the  gear  wheels  84,  85,  64  and  60  of  the  res- 
pective  pick  mechanism  12,  thereby  rendering  this 

15  pick  mechanism  12  operational.  It  should  be  noted 
that  the  end  portion  154  of  the  tripping  finger  152  is 
offset  from  the  portion  158  in  a  direction  opposite  to 
the  direction  of  rotation  of  the  drive  member  144.  As 
will  be  explained  in  more  detail  later,  if  due  to  a  mal- 

20  function  in  the  pick  mechanism  12  the  torque  applied 
by  the  drive  member  144  to  the  driven  member  146 
exceeds  a  certain  limit,  then  the  end  portion  154  of  the 
tripping  finger  152  is  displaced  towards  the  relevant 
hub  portion  148  out  of  engagement  with  the  recess 

25  1  66,  against  the  spring  action  of  the  tripping  finger 
152,  thereby  allowing  the  drive  member  144  to  rotate 
relative  to  the  driven  member  146  with  the  driven 
member  146  and  the  associated  rolls  74  and  78  being 
stationary.  For  so  long  as  the  condition  which  gave 

30  rise  to  the  malfunction  remains,  the  drive  member  144 
can  continue  to  rotate  relative  to  the  driven  member 
146  with  no  drive  being  transmitted  to  the  relevant 
pick  mechanism  12.  It  should  be  understood  that 
although  the  drive  to  the  pick  mechanism  12  in  which 

35  the  malfunction  occurred  is  disconnected,  drive  con- 
tinues  to  be  applied  in  normal  manner  to  the  other  pick 
mechanism  12  via  the  respective  torque  limiting 
mechanism  142. 

The  operation  of  the  cash  dispenser  unit  10  will 
40  now  be  described  with  additional  reference  to  Figs.  8A 

and  8B  and  Fig.  9.  This  operation  is  controlled  by  elec- 
tronic  control  means  172  (Fig.  9)  of  the  cash  dispen- 
ser  unit  10.  The  electronic  control  means  172  is 
connected  to  the  motor  66,  to  each  phototransistor 

45  sensor  73,  and  to  a  suction  control  means  1  74  of  each 
pick  mechanism  12.  When  the  main  ATM  processor 
(not  shown)  sends  a  request  to  the  electronic  control 
means  1  72  that  one  or  more  currency  notes  are  to  be 
dispensed  by  the  dispenser  unit  10  in  response  to  a 

so  cash  withdrawal  request  by  a  user  of  the  ATM,  the 
control  means  172  sends  a  signal  to  the  motor  66  so 
as  to  switch  on  the  motor  66  and  cause  the 
assemblies  of  the  gearwheels  60,  cams  58  and  timing 
discs  68  to  commence  to  rotate.  Shortly  thereafter, 

55  the  electronic  control  means  1  72  initiates  the  sending 
of  signals  to  the  suction  control  means  174  of  a  selec- 
ted  one  of  the  pick  mechanisms  12  so  as  to  connect 
the  tubular  member  30  of  the  selected  pick  mechan- 
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ism  12  in  controlled  manner  to  a  source  (not  shown) 
of  the  reduced  pressure,  thereby  initiating  the  picking 
of  notes  from  the  associated  cassette  14.  The  timing 
of  the  application  of  reduced  pressure  to  the  tubular 
member  30,  and  hence  to  the  associated  suction  pads 
38,  is  under  the  control  of  signals  generated  by  the 
phototransistor  sensor  73  of  the  selected  pick 
mechanism  12. 

As  previously  explained,  in  response  to  rotational 
movement  of  the  gear  wheel  60  of  the  selected  pick 
mechanism  12,  the  pick  arms  36  of  this  pick  mechan- 
ism  12  will  undergo  an  oscillatory  movement.  In 
known  manner,  while  the  picking  of  notes  from  the 
associated  cassette  14  is  taking  place,  for  each 
pivotal  movement  of  the  pick  arms  36  in  a  clockwise 
direction  (with  reference  to  Fig.  2),  the  pick  arms  36 
apply  a  suction  force  to  the  first  note  18'  of  the  stack 
of  notes  18  held  in  the  cassette  14  so  as  to  pull  the 
lower  part  of  the  note  1  8'  out  of  the  cassette  14  until 
the  lower  end  of  the  note  1  8'  comes  into  contact  with 
the  set  of  rolls  74. 

It  should  be  understood  that,  as  the  lower  end  of 
the  note  18'  is  approaching  the  rolls  74,  the  low  por- 
tions  82  of  the  cam  rolls  78  are  facing  the  rolls  74  so 
that  the  cam  rolls  78  do  not  interfere  with  the  move- 
ment  of  the  note  18'.  The  suction  pads  38  become  dis- 
engaged  from  the  note  18'  when  the  high  portions  83 
of  the  cam  rolls  78  are  about  to  come  into  cooperative 
relationship  with  the  rolls  74,  and  the  note  18'  is  then 
gripped  between  the  rolls  74  and  the  high  portions  83 
of  the  cam  rolls  78  as  shown  in  Fig.  8A.  The  rolls  74 
and  78  pull  the  note  18'  away  from  the  cassette  14 
until  the  leading  edge  of  the  note  18'  enters  the  nip  of 
the  rolls  88  and  90  of  the  associated  transport 
mechanism  86,  after  which  the  note  18'  is  pulled  com- 
pletely  out  of  the  cassette  14  and  fed  to  the  stacking 
wheel  102  in  the  manner  previously  described. 

After  the  note  18'  has  been  fed  to  the  stacking 
wheel  102,  the  electronic  control  means  172  may 
cause  a  series  of  further  pick  operations  to  be  carried 
out  in  each  of  which  a  currency  note  is  picked  from 
one  or  other  of  the  cassettes  14.  Upon  the  control 
means  172  ascertaining  that  the  correct  number  and 
denomination  of  currency  notes  have  been  picked 
from  the  cassettes  14,  the  control  means  172  returns 
the  cash  dispenser  unit  10  to  its  quiescent  condition 
by  de-energizing  the  motor  66. 

When  the  first  note  18'  is  being  picked  from  the 
associated  cassette  14,  it  is  possible,  due  to  a  certain 
amount  of  porosity  of  the  first  note  1  8',  for  the  second 
note  of  the  stack  of  notes  1  8  to  commence  to  be  drawn 
away  from  the  remainderof  the  stack  together  with  the 
first  note  1  8'.  The  brushes  28  will  normally  prevent  the 
second  note  from  being  drawn  out  of  the  cassette  14 
together  with  the  first  note  18',  since,  in  the  event  of 
the  first  and  second  notes  commercing  to  be  drawn 
out  of  the  cassette  14,  the  brushes  28  flex  the  lower 
ends  of  these  notes,  thereby  interrupting  the  appli- 

cation  of  suction  force  to  the  second  note  and  so  per- 
mitting  the  second  note  to  fall  back  into  its  correct 
position  in  the  cassette  14. 

In  the  event  of  a  gulp  feed  occurring,  for  example 
5  due  to  incorrect  loading,  or  jamming  of  the  pusher 

member  22,  of  the  relevant  cassette  14,  a  bunch  of 
notes  18"'  may  be  drawn  out  of  the  cassette  14  and 
become  gripped  between  the  rolls  74  and  the  leading 
edges  of  the  high  portions  83  of  the  cam  rolls  78  as 

10  shown  in  Fig.  8B.  Following  the  gripping  of  the  bunch 
of  notes  18"'  between  the  high  portions  83  and  the 
rolls  74,  an  immediate  increase  occurs  in  the  torque 
applied  by  the  drive  member  144  of  the  relevant  tor- 
que  limiting  mechanism  142  to  the  associated  driven 

15  member  146.  If  the  bunch  of  notes  18"'  has  an  overall 
thickness  of  more  than  2  millimetres  (representing 
about  20  notes  in  number),  then  this  torque  will  be  gre- 
aterthan  the  limit  previously  referred  to,  thereby  caus- 
ing  the  end  portion  154  of  the  tripping  finger  152  of  the 

20  drive  member  144  to  become  disengaged  from  the 
associated  recess  166  so  as  to  disconnect  the  drive 
to  the  relevant  pick  mechanism  12.  In  response  to  the 
sensor  73  of  the  relevant  pick  mechanism  12  ceasing 
to  apply  timing  pulses  to  the  electronic  control  means 

25  1  72  (which  pulses  are  generated  in  synchronism  with 
the  rotation  of  the  relevant  rolls  74  and  78),  the  elec- 
tronic  control  means  172  sends  a  signal  over  an  out- 
put  line  176  to  the  main  ATM  processor  (not  shown), 
this  signal  indicating  that  a  gulp  feed  has  occurred  in 

30  the  cash  dispenser  unit  10,  and  identifying  the  pick 
mechanism  12  in  which  the  gulp  feed  occurred. 

It  should  be  understood  that,  when  there  occurs 
a  gulp  feed  involving  more  than  a  critical  number  of 
notes,  the  relevant  driven  member  146  is  disengaged 

35  from  the  associated  drive  member  144  before  the 
gear  mechanism  65  and  associated  parts  are  subjec- 
ted  to  any  damaging  stress.  Upon  the  note  jam  being 
cleared  by  an  operator,  the  pick  mechanism  12  in 
which  the  gulp  feed  occurred  is  ready  to  recommence 

40  operation  without  any  other  reservicing  being  neces- 
sary.  In  this  connection,  it  should  be  noted  that  the 
design  of  each  torque  limiting  device  142  is  such  that, 
when  the  relevant  pick  mechanism  12  recommences 
operation,  the  drive  member  144  re-engages  with  the 

45  associated  driven  member  146  in  exactly  the  same 
rotational  position  relative  to  the  other  parts  of  the  pick 
mechanism  12  as  it  was  in  when  disengagement 
occurred.  Thus,  no  resetting  of  any  part  of  the  relevant 
pick  mechanism  12  is  necessary  prior  to  it  recom- 

50  mencing  operation.  Also,  itshould  be  understood  that, 
following  the  disengagement  of  the  driven  member 
146  from  the  drive  member  144  of  one  of  the  torque 
limiting  mechanisms  142  as  a  result  of  a  gulp  feed,  the 
note  jam  may  quickly  free  itself  after  one  or  more  turns 

55  of  the  drive  member  144,  in  which  case  the  drive 
member  144  will  re-engage  automatically  with  the  dri- 
ven  member  146  without  the  relevant  pick  mechanism 
12  being  rendered  non-operational. 

6 
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It  will  be  appreciated  that  the  torque  limiting 
devices  142  provide  a  simple,  cheap  and  effective 
means  of  protecting  the  cash  dispenser  unit  10  from 
damage  in  the  event  of  a  gulp  feed  occurring. 

Also,  it  will  be  appreciated  that,  in  the  event  of  a 
gulp  feed  occurring  in  one  of  the  pick  mechanisms  12 
such  as  to  cause  the  relevant  torque  limiting  mechan- 
ism  142  to  disconnect  the  drive  to  that  pick  mechan- 
ism  12,  the  other  pick  mechanism  12  remains  fully 
operational  so  that  the  cash  dispenser  unit  10  also 
remains  operational,  the  unit  10  being  able  to  dis- 
pense  currency  notes  picked  from  the  cassette  14 
associated  with  the  operational  pick  mechanism  12. 
Thus,  the  present  invention  reduces  the  time  that  the 
cash  dispenser  unit  is  out  of  operation  as  a  result  of 
a  malfunction  occurring  in  one  or  another  of  the  pick 
mechanisms  12. 

In  the  particular  embodiment  described  above, 
picking  of  multiple  notes  having  an  overall  thickness 
of  not  more  than  2  millimetres  by  one  of  the  pick 
mechanisms  12  will  not  cause  a  jam  or  any  damage 
to  the  gear  mechanism  65,  such  multiple  notes  being 
detected  by  the  multiple  note  detect  means  previously 
referred  to  and  being  diverted  to  the  reject  note  con- 
tainer  136. 

In  an  alternative  arrangement  to  that  described 
above,  a  cash  dispenser  unit  in  accordance  with  the 
invention  could  incorporate  more  than  two  pick 
mechanisms  each  associated  with  a  respective  cur- 
rency  cassette  and  with  a  respective  torque  limiting 
mechanism.  Again,  in  the  case  of  this  alternative 
arrangement,  the  cash  dispenser  unit  would  remain 
operational  even  though  drive  to  one  of  the  pick 
mechanism  may  have  been  disconnected  as  a  result 
of  a  gulp  feed  occurring  in  that  mechanism,  each  of 
the  other  pick  mechanisms  remaining  fully  oper- 
ational. 

Claims 

1.  A  sheet  handling  apparatus  for  removing  sheets 
one  by  one  from  a  plurality  of  stacks  (1  8)  of  sheets 
respectively  held  in  a  plurality  of  containers  (14) 
and  for  feeding  said  sheets  towards  an  output  sta- 
tion  (130),  said  apparatus  including  sheet  trans- 
port  means  (86),  a  plurality  of  pick  mechanisms 
(12)  respectively  associated  with  said  containers, 
each  pick  mechanism  being  arranged  to  withdraw 
part  of  an  end  sheet  (18')  of  the  stack  held  in  the 
associated  container  away  from  the  remainder  of 
said  stack  to  position  said  part  for  engagement  by 
first  (74)  and  second  (78)  roll  means  which  are 
included  in  the  pick  mechanism  and  which  are 
arranged  to  grip  said  end  sheet  therebetween  for 
the  purpose  of  removing  said  end  sheet  from  the 
associated  container  (14),  and  a  drive  mechan- 
ism  (65)  for  said  transport  means  (86)  and  said 

plurality  of  pick  mechanisms  (12),  said  drive 
mechanism  being  driven  in  operation  by  an  elec- 
tric  motor  (66),  characterized  by  a  plurality  of  tor- 
que  limiting  devices  (142)  included  in  said  drive 

5  mechanism  (65)  and  respectively  associated  with 
said  pick  mechanisms  (12),  each  torque  limiting 
device  including  first  (144)  and  second  (146) 
rotatable  members  which  rotate  in  the  course  of 
operation  of  the  associated  pick  mechanism,  said 

10  first  member  being  arranged  to  apply  a  torque  to 
said  second  member  for  the  purpose  of  driving 
said  first  and  second  roll  means  (74,78)  of  the 
associated  pick  mechanism,  and  each  torque 
limiting  device  (144)  being  arranged  to  discon- 

15  nect  drive  to  said  first  and  second  roll  means  of 
the  associated  pick  mechanism  in  the  event  of  the 
torque  applied  by  said  first  member  (144)  of  the 
device  to  said  second  member  (146)  exceeding  a 
predetermined  limit,  while  permitting  drive  to 

20 
2.  A  sheet  handling  apparatus  according  to  claim  1  , 

characterized  in  that  said  first  member  (144)  of 
each  torque  limiting  device  (142)  is  arranged  to 
become  disengaged  from  said  second  member 

25  (146)  of  the  device,  so  as  to  permit  said  first  mem- 
ber  to  continue  to  rotate  relative  to  said  second 
member,  in  the  event  of  said  torque  applied  by 
said  first  member  to  said  second  member 
exceeding  said  predetermined  limit,  said  second 

30  member  and  said  first  and  second  roll  means 
(74,78)  of  the  associated  pick  mechanism  being 
stationary  while  the  conditions  which  brought 
about  such  disengagement  persist. 

35  3.  A  sheet  handling  apparatus  according  to  claim  2, 
characterized  in  that  each  pick  mechanism  (12) 
includes  pulse  generating  means  (68,73) 
arranged  to  generate  a  series  of  timing  pulses  in 
synchronism  with  the  rotation  of  said  first  and  sec- 

40  ond  roll  means  (74,78)  of  the  associated  pick 
mechanism  (12),  and  in  that  there  is  provided 
electronic  control  means  (172)  to  which  are 
applied  said  timing  pulses  from  each  pick 
mechanism  (12),  said  electronic  control  means 

45  being  arranged  to  generate  a  signal  indicative 
that  a  malfunction  has  occurred  in  a  particular 
pick  mechanism  in  the  event  that  said  pulse 
generating  means  of  that  pick  mechanism  ceases 
to  apply  timing  pulses  to  said  electronic  control 

so  means. 

4.  A  sheet  handling  apparatus  according  to  any  one 
of  the  preceding  claims,  characterized  in  that  said 
first  rotatable  member  (144)  includes  a  gear 

55  wheel  portion  (150)  which  is  in  engagement  with 
a  respective  gear  wheel  (170)  forming  part  of  a 
power  transmission  means  (65,138,140)  connec- 
ted  to  said  electric  motor  (66). 
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5.  A  cash  dispensing  mechanism  (10)  for  dispens- 
ing  currency  notes,  characterized  in  that  said 
mechanism  includes  an  apparatus  according  to 
any  one  of  the  preceding  claims  for  removing  cur- 
rency  notes  one  by  one  from  a  plurality  of  stacks  5 
(18)  of  notes  respectively  held  in  a  plurality  of  cur- 
rency  cassettes  and  for  feeding  said  notes 
towards  a  note  exit  slot  (130),  each  torque  limiting 
device  being  arranged  to  disconnect  drive  to  said 
first  and  second  roll  means  (74,78)  of  the  10 
associated  pick  mechanism  (12)  in  the  event  of  a 
bundle  of  notes  (1  8"')  of  more  than  a  certain  thick- 
ness  being  withdrawn  erroneously  from  the 
associated  currency  cassette  (16)  and  being  grip- 
ped  between  said  first  and  second  roll  means  of  15 
the  associated  pick  mechanism. 
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