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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention  s 

The  present  invention  relates  to  a  machine  for  han- 
dling  a  negotiable  instrument,  in  particular,  a  negotiable- 
instrument  handling  machine  such  as  a  paper  currency 
dispensing  machine  which  automatically  dispenses  ne-  10 
gotiable  instruments  such  as  paper  currency,  check  or 
currency,  which  incorporates  a  safe  and  contains  a  first 
storage  section  for  storing  the  negotiable  instrument, 
discharging  means  for  discharging  the  negotiable  in- 
strument  from  the  first  storage  section,  conveying  15 
means  for  conveying  the  discharged  negotiable  instru- 
ment,  and  first  casing  which  encases  the  above  men- 
tioned  storage  section,  dispensing  means,  and  convey- 
ing  means,  and  has  a  first  opening  formed  through 
which  the  negotiable  instrument  delivered  by  the  above-  20 
mentioned  conveying  means  is  guided  outward. 

Description  of  the  Related  Art 

A  paper  currency  dispensing  machine  is  a  machine  25 
which  is  installed  in  financial  institutions  such  as  banks, 
and  automatically  dispenses  a  specified  amount  of  pa- 
per  currency  in  response  to  the  operation  of  a  user.  In 
the  past,  the  automatic  paper  currency  dispensing  ma- 
chine  was  of  a  type  in  which  multiple  safes  were  con-  30 
tained  to  accommodate  various  types  of  paper  currency. 
Those  various  types  of  paper  currency  were  discharged 
from  those  safes  in  response  to  the  signal  representing 
the  user's  request,  and  conveyed  through  a  common 
conveyance  passage,  to  be  discharged  through  a  single  35 
exit  opening.  Therefore,  this  type  of  machine  could  dis- 
pense  more  than  one  types  of  paper  currency. 

A  display  screen  is  provided  on  the  front  panel  of 
the  machine  casing,  and  visually  displays  the  key  pad 
functions  to  be  used  by  an  operator,  that  is  the  user,  to  40 
input  data  such  as  password  and  amount;  instructions 
for  input  operation;  and  the  data  to  show  the  machine 
status  or  to  be  used  for  confirming  the  inputted  data. 
Also,  there  is  provided  within  the  machine,  a  voice  syn- 
thesizing  device  to  output  the  voice  which  corresponds  45 
to  the  data  displayed  on  the  display  screen;  a  card  read- 
er/writer  to  accept  the  card  associated  with  the  opera- 
tor's  account  through  the  slot,  read  the  data  stored  in  it, 
and  also,  write  data  in  it;  a  printer  to  print  the  data  per- 
taining  to  the  operator  and  its  transactions,  in  the  form  so 
of  a  statement  and  journal;  a  control  system  to  coordi- 
nate  with  each  of  the  above-mentioned  sections  and 
control  them;  and  a  power  supplying  device  and  the  like. 
The  control  unit  comprises  a  processing  system  and  is 
provided  with  memories  to  store  the  common  control  in-  55 
formation  for  all  safes. 

Also,  there  is  an  outlet  through  which  the  paper  cur- 
rency  is  discharged,  that  is,  a  pick-up  opening,  on  the 

front  panel  of  the  machine  casing,  and  in  the  normal  con- 
dition,  this  opening  is  blocked  by  a  shutter  which  can  be 
opened  or  closed.  A  retractable  stage  where  the  paper 
currency  is  deposited  is  provided  directly  belowthe  pick- 
up  tray,  and  a  reject  safe  is  provided  below  this  stage. 
The  reject  safe  is  a  safe  which  is  removably  mounted 
within  this  machine  casing,  and  stores  the  paper  curren- 
cy  in  abnormal  conditions,  such  as  the  paper  currency 
which  will  have  encountered  the  situation  in  which  iden- 
tification  or  counting  fails. 

The  above-mentioned  type  of  machine  contains  re- 
movable  safes,  that  is,  payment  safes,  to  store  the  paper 
currency  prepared  for  the  service.  Each  of  such  remov- 
able  safes  contains  a  conveyance  passage  to  convey 
the  paper  currency  discharged  from  its  storage.  In  other 
words,  this  individual  conveyance  passage  is  provided 
for  each  of  the  respective  safes.  These  individual  con- 
veyance  passages  are  connected  to  a  single  common 
conveyance  passage  which  communicates  with  the 
holding  stage  near  the  pick-up  tray  and  delivers  the  pa- 
per  currency  towards  the  pick-up  tray  from  the  individual 
conveyance  passages.  These  individual  and  common 
conveyance  passages  are  provided  with  rollers  which 
rotate  in  contact  with  the  paper  currency,  or  belts  which 
run  in  contact  with  the  paper  currency,  and  these  rollers 
and  belts  are  driven  by  a  single  delivery  motor.  Also,  an 
exit  for  the  print  strip  from  the  printer,  which  prints  the 
statement,  opens  toward  this  holding  stage. 

A  sensor  to  detect  the  paper  currency  while  being 
conveyed  is  provided  along  the  conveyance  passage. 
In  one  of  the  prior  art  examples,  a  pair  of  sensors  are 
provided  along  a  single  conveyance  passage,  wherein 
one  of  the  sensors  is  adapted  to  detect  the  paper  cur- 
rencies  being  conveyed  in  double  layers,  and  the  other 
is  adapted  to  detect  the  length  and  the  degree  of  skew- 
ing  of  the  paper  currency  being  conveyed;  thereby,  it  is 
assured  that  only  the  paper  currency  which  is  correctly 
delivered  in  the  permissible  condition  is  presented  to  the 
operator. 

In  operation,  when  the  operator  wants  to  withdraw 
the  paper  currency  from  the  automatic  paper  currency 
dispensing  machine,  the  operator  inserts  his  or  her  card 
into  the  slot,  and  inputs  the  password  and  the  desired 
amount  one  after  another,  using  the  key  pad.  In  re- 
sponse  to  the  above  operation,  the  control  unit  of  the 
machine  computes  the  denominations  and  the  neces- 
sary  number  of  paper  currency,  and  controls  the  dis- 
pensing  mechanism  to  separate  the  paper  currency 
piece  by  piece  from  the  corresponding  safe  and  dis- 
charge  it.  The  paper  currency  guided  out  of  the  safe  is 
delivered  through  the  corresponding  individual  convey- 
ance  passage  to  the  common  conveyance  passage 
through  which  it  is  delivered  toward  the  holding  stage. 
The  control  unit  detects,  through  the  sensor  provided 
along  the  conveyance  passages,  whether  or  not  the  pa- 
per  currency  is  being  properly  conveyed;  thereby,  only 
the  paper  currency  which  will  have  been  properly  deliv- 
ered  to  and  deposited  on  the  holding  stage  is  presented 
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to  the  operator. 
After  the  control  unit  completes  a  proper  delivery  of 

the  specified  amount  of  paper  currency  to  the  holding 
stage,  it  controls  the  printer  to  print  the  detail  of  the 
transaction  in  a  form  of  a  print  strip  or  journal.  The  print 
strip  is  discharged  from  the  printer  and  is  placed  on  the 
paper  currency  deposited  on  the  holding  stage.  Then, 
the  control  unit  opens  the  shutter  of  the  pick-up  tray, 
thereby  allowing  the  operator  to  take  out  the  paper  cur- 
rency  and  the  statement. 

If  the  control  unit  detects  an  anomaly  in  the  convey- 
ance  passages,  such  as  skewing,  jam,  separation  fail- 
ure,  multiple  layer  conveyance,  chain  conveyance,  de- 
nomination  identification  failure,  or  counting  failure,  it  re- 
tracts  the  stage;  thereby  retrieving  all  the  pieces  of  pa- 
per  currency,  which  have  been  deposited  on  the  stage 
up  to  that  point  of  time,  into  the  reject  safe.  Then,  it  re- 
turns  the  stage  to  the  normal  position  to  retry  the  paper 
currency  dispensing  operation  from  the  beginning.  Fur- 
ther,  even  if  a  single  piece  of  paper  currency  or  state- 
ment  strip  remains  after  a  predetermined  length  of  time 
from  the  opening  of  the  shutter,  it  also  retracts  the  stage 
and  takes  in  the  remnants  into  the  reject  safe. 

The  above-mentioned  type  of  machine  contains  re- 
moval  safes  within  the  machine  casing,  and  each  of 
these  safes  is  specifically  designed  in  measurement 
and  shape  to  accommodate  only  the  single  denomina- 
tion  it  handles.  For  example,  the  Japanese  one-thou- 
sand  yen  note  is  stored  in  a  safe  designed  to  correspond 
to  its  dimensions,  and  the  Japanese  ten-thousand  yen 
note  is  stored  in  a  safe  designed  to  correspond  to  its 
dimensions.  Since  the  Japanese  one-thousand  yen 
note  and  ten-thousand  yen  note  are  different  in  meas- 
urements,  there  is  no  exchangeability  between  these 
two  safes.  This  lack  of  exchangeability  constrains  the 
adaptability  of  the  machine  to  the  condition  of  the  envi- 
ronment  in  which  this  automatic  paper  currency  dis- 
pensing  machine  is  placed.  For  example,  if  there  is  a 
bias  in  the  number  of  paper  currency  in  different  denom- 
inations  depending  on  each  of  the  stores  where  the  ma- 
chine  is  installed,  or  each  of  specific  operating  periods 
of  day,  the  safe  dedicated  to  a  certain  denomination  is 
left  unused  because  of  little  demand,  lowering  the  over- 
all  efficiency  of  the  machine.  In  other  words,  the  paper 
currency  denominations  in  high  demand  must  be  fre- 
quently  refilled,  which  leads  to  a  deterioration  of  custom- 
er  service. 

As  is  described  above,  the  paper  currency  dis- 
charged  from  the  safe  is  conveyed  through  the  corre- 
sponding  individual  conveyance  passages,  and  then 
further  delivered  through  the  common  conveyance  pas- 
sage  toward  a  single  pick-up  tray.  These  individual  con- 
veyance  passages  and  the  common  conveyance  pas- 
sage  have  rollers  which  rotate  in  contact  with  the  paper 
currency  or  belts  which  run  in  contact  with  the  paper  cur- 
rency,  and  these  rollers  or  belts  are  driven  by  a  single 
source  of  a  driving  force,  such  as  conveyer  motor.  If  a 
problem  occurs  in  this  conveyer  motor  because  of  some 

reason  or  other,  or  if  the  paper  cu  rrency  is  jammed  either 
in  the  common  or  individual  passage,  the  operation  of 
the  entire  machine  stops.  Even  if  the  jam  occurs  in  only 
one  of  the  individual  conveyance  passages,  it  results  in 

5  the  entire  machine  stopping,  regardless  of  the  fact  that 
nothing  is  wrong  with  the  common  conveyance  passage 
and  the  remaining  individual  conveyance  passages  of 
the  other  safes. 

For  example,  there  is  provided  at  the  exit  of  the  pa- 
10  per  currency  storage  of  the  machine,  a  pick-up  roller  to 

take  out  the  paper  currency  from  the  storage  and  a  re- 
verse  roller  to  prevent  the  second  or  subsequent  paper 
currency  from  being  conveyed  when  more  than  one  note 
happens  to  be  simultaneously  discharged.  The  jam 

is  tends  to  occur  in  this  discharging  mechanism.  The  dis- 
charging  mechanism  is  mounted  within  the  dispensing 
mechanism;  therefore,  a  maintenance  person  must  stop 
the  operation  of  the  entire  machine  to  pull  out  the  dis- 
charging  mechanism,  and  then  take  out  the  jammed  pa- 

20  per  currency,  so  as  to  eliminate  the  cause  of  the  jam  and 
restore  normal  operations.  Consequently,  the  customer 
service  deteriorates  due  to  the  suspension  of  the  entire 
operation  of  the  machine,  and  the  maintenance  person 
has  to  stop  the  entire  operation  of  the  machine  in  order 

25  to  carry  out  the  maintenance  operation,  though  the  re- 
mainder  of  the  safes  may  be  operable. 

The  control  unit  has  a  memory  to  store  control  in- 
formation  such  as  operational  histories  of  the  safe  and 
problem  statuses.  The  operational  history  information 

30  includes  the  transaction  counts  and  their  amounts,  and 
the  problem  information  includes  the  occurrence  counts 
of  problems,  such  as  jams.  This  control  information 
stored  in  the  memory  is  renewed  by  additional  informa- 
tion  each  time  a  new  transaction  occurs,  and  then,  is 

35  submitted  as  reference  for  the  management  of  the 
number  of  the  handled  paper  currency,  maintenance, 
and  inspection,  after  the  end  of  the  service  offered  by 
this  machine.  However,  in  the  prior  machine,  the  control 
information  is  stored  without  any  correspondence  to 

40  each  of  the  safes;  therefore,  it  is  impossible  to  grasp  the 
operational  condition  for  each  safe.  For  example,  it  is 
impossible  to  grasp  from  this  control  information,  in 
which  one  of  the  safes,  more  troubles  have  occurred. 

If  a  jam  occurs  in  one  of  the  conveyance  passages, 
45  all  pieces  of  the  paper  currency  involved  in  this  process 

are  retrieved  into  the  reject  safe.  In  other  words,  these 
pieces  of  paper  currency  are  taken  into  the  reject  safe 
together  with  other  notes  which  have  been  normally  de- 
livered  during  this  transaction.  Therefore,  even  if  the 

so  maintenance  person  examines  the  reject  safe,  it  is  dif- 
ficult  to  identify  in  which  safe  the  problem  has  occurred. 
This  also  leads  to  the  deterioration  of  the  efficiency  in 
administering  the  paper  currency. 

If  a  person  in  charge  of  the  machine  wishes  to  ad- 
55  minister  a  detailed  examination  of  the  paper  currency  in 

the  machine,  the  person  takes  out  the  discharging  safe 
and  the  reject  safe  from  the  machine.  Since  the  safes 
are  locked,  the  person  releases  the  lock,  counts  the  pa- 
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per  currency  in  the  safe,  and  compares  the  results  with 
the  journal  printed  by  the  printer.  The  prior  safe  of  the 
removable  type  is  large  and  heavy,  since  it  contains  the 
paper  currency  discharging  mechanism  and  the  con- 
veyance  passage.  However,  the  recent  trend  shows  that 
the  automatic  paper  currency  dispensing  machine  has 
come  to  be  installed  in  a  booth  which  is  placed  away 
from  the  office  of  a  financial  institution.  It  is  inconvenient, 
and  also  often  involves  danger,  if  such  a  large  and  heavy 
safe,  along  with  the  journal,  must  be  carried  to  the  busi- 
ness  office. 

EP  -  A  -  0  308  060  discloses  a  method  and  appa- 
ratus  for  automatic  bill  handling.  Some  of  the  bills  in  a 
bill  container  are  conveyed  to  a  temporary  bill  bin  and 
stacked  there,  and  after  validation  of  the  instruction  in 
response  to  which  they  have  been  conveyed,  the  tem- 
porarily  stacked  bills  are  delivered  to  the  user.  If  the  in- 
struction  is  not  validated,  the  bills  are  separated  and  in- 
stead  conveyed  to  a  withdrawal  bill  bin.  Thereby,  the 
conveying  to  the  temporary  bill  bin,  the  validating,  and 
the  conveying  of  the  bills  to  the  withdrawal  bill  bin  all 
takes  place  in  a  detachably  mounted  bill  container. 

EP  -  A  -  0  180  949  discloses  a  paper-discharging 
apparatus.  Papers  of  different  kinds  are  conveyed  from 
plural  paper  containers  via  plural  paper  delivery  paths 
to  a  single  common  delivery  path  which  is  to  carry  the 
papers  to  a  discharge  outlet.  An  abnormal  delivery  de- 
tector  inspects  whether  each  paper  being  carried  on  the 
second  common  delivery  path  is  in  a  normal  condition. 
In  case  of  a  paper  being  in  an  abnormal  condition,  it  is 
directed  by  pivotal  flappers  to  a  paper-collecting  means 
instead  of  being  delivered  to  a  discharge  outlet. 

SUMMARY  OF  THE  INVENTION 

It  is  therefore  an  object  of  the  present  invention  to 
provide  a  safe  and  a  machine  incorporating  the  safe 
therein  as  a  negotiable-instrument  handling  machine, 
the  safes  of  which  can  be  handled  in  the  most  appropri- 
ate  manner. 

A  safe  according  to  the  present  invention  is  dis- 
closed  in  claim  1  .  Claims  2  to  1  8  disclose  particular  em- 
bodiments  thereof. 

There  is  provided  an  automatic  paper  currency  dis- 
pensing  machine  which  dispenses  the  paper  currency 
in  response  to  an  operator's  instruction.  A  mechanism 
to  discharge  the  paper  currency  stored  in  the  storage  is 
encased  in  the  casing  which  constitutes  the  safe,  and 
the  paper  currency  is  discharged  from  the  opening 
formed  in  the  casing.  The  automatic  paper  currency  dis- 
pensing  machine  removably  encases  this  casing,  and 
also,  it  is  provided  with  the  paper  currency  pick-up  slot 
formed  to  communicate  with  the  opening.  This  machine 
may  be  structured  to  contain  more  than  one  such  a  safe. 
In  the  case  of  the  latter,  a  safe  control  is  provided  within 
the  casing,  to  control  operations  such  as  dispensing  or 
delivering  the  paper  currency.  This  machine  is  also  pro- 
vided  with  a  main  control  which  controls  the  safe  control 

in  response  to  the  operator's  instructions,  and  those  two 
controls  are  interconnected  with  detachable  connec- 
tors.  A  blade  and  a  reject  safe  may  be  provided  within 
the  safe.  The  safe  control  directs  the  blade  toward  the 

5  reject  safe,  to  guide  the  paper  currency  which  has  en- 
countered  a  delivery  error  toward  the  reject  safe.  With 
the  above-mentioned  arrangement,  there  is  provided  an 
automatic  paper  currency  dispensing  machine,  the  safe 
of  which  can  be  handled  in  the  most  appropriate  and 

10  efficient  manner. 
There  is  further  provided  a  negotiable-instrument 

handling  machine  which  comprises: 

a  second  casing  having  a  plurality  of  installation 
is  slots  for  storing  detachably  said  first  casing,  and  a 

plurality  of  second  opening  formed  corresponding 
to  said  plurality  of  installation  slots,  said  second 
opening  being  positioned  to  communicate  with  said 
first  opening  when  said  first  casing  is  in  the  instal- 

20  lation  slot; 
a  second  control  circuit  provided  within  said  second 
casing  for  controlling  said  first  control  circuit;  and 
connecting  means  comprising  a  first  connector  pro- 
vided  on  said  first  casing,  and  a  second  connector 

25  provided  on  said  second  casing  for  interconnecting 
said  first  control  circuit  to  said  second  control  circuit 
when  said  first  casing  is  stored  in  the  installation 
slot. 

30  There  is  further  provided  a  negotiable-instrument 
handling  machine  which  comprises:  a  second  casing  of 
a  portable  size  having  an  installation  slot  to  store  remov- 
ably  said  first  casing,  and  having  a  second  opening 
formed  to  be  positioned  to  communicate  with  the  first 

35  opening  when  said  first  casing  is  in  the  installation  slot; 
operating  means  provided  on  said  second  casing  for 
manually  entering  instructions  and  data  including  a  re- 
quest  for  dispensing  the  negotiable  instrument;  display- 
ing  means  provided  on  said  second  casing  for  visually 

40  displaying  the  condition  of  said  machine  and  data;  a  sec- 
ond  control  circuit  provided  within  said  second  casing 
for  controlling  said  first  control  circuit  and  displaying 
means,  in  response  to  said  operating  means. 

There  is  further  provided  a  negotiable-instrument 
45  handling  machine  which  comprises:  a  mechanical  dis- 

charging  means  for  storing  the  negotiable  instrument, 
and  discharging  and  conveying  the  stored  negotiable  in- 
strument;  a  second  casing  for  encasing  said  storage, 
discharging  means,  and  conveying  means,  and  having 

so  a  second  opening  formed  to  discharge  the  negotiable 
instrument  delivered  through  said  conveying  means, 
from  said  second  casing;  a  third  casing  capable  of  being 
stacked  on  top  of  each  other  within  said  mechanical  dis- 
charging  means  for  storing  said  second  casing;  second 

55  conveying  means  provided  within  said  third  casing  for 
conveying  the  negotiable  instrument  discharged  from 
said  second  opening  to  a  first  position  directed  to  the 
outside  of  said  third  casing;  third  conveying  means  pro- 
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vided  within  said  third  casing  for  conveying  the  negoti- 
able  instrument,  delivered  to  a  second  position  directed 
to  the  outside  of  said  third  casing,  to  the  first  position; 
the  second  position  meeting,  when  said  third  casings 
are  stacked  up  on  top  of  each  other,  with  the  first  position  s 
of  adjacent  one  of  said  third  casings;  first  power  trans- 
mission  means  provided  within  said  third  casing  for  re- 
ceiving,  through  the  third  position,  the  power  from  out- 
side  said  third  casing,  to  transmit  the  power  to  said  sec- 
ond  and  third  conveying  means;  and  second  power  10 
transmission  means  provided  within  said  third  casing  for 
transmitting  the  power  out  of  said  third  conveying  means 
at  a  fourth  position;  the  fourth  position  meeting,  when 
said  third  casings  are  stacked  up  on  top  of  each  other, 
with  the  third  position  of  adjacent  one  of  said  third  cas-  15 
ings,  said  second  power  transmission  means  being  me- 
chanically  connectable,  when  said  third  casings  are 
stacked  up  on  top  of  each  other,  with  said  second  power 
transmission  means  of  adjacent  one  of  said  third  cas- 
ings;  said  mechanical  discharging  means  further  com-  20 
prising:  fourth  conveying  means  for  conveying  the  ne- 
gotiable  instrument  delivered  to  the  first  position  to  a  first 
opening,  and  driving  means  mechanically  connectable 
to  said  first  power  transmission  means  of  said  third  cas- 
ing  positioned  at  an  end,  when  said  third  casings  are  25 
stacked  up,  for  supplying  the  power  to  said  first  power 
transmission  means. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
30 

The  objects  and  features  of  the  present  invention 
will  become  more  apparent  from  the  consideration  of  the 
following  detailed  description  taken  in  conjunction  with 
the  accompanying  drawings  in  which: 

35 
FIG.  1  is  a  perspective  external  view  of  an  embod- 
iment  of  the  automatic  cash  dispensing  machine  in 
accordance  with  the  present  invention; 
FIG.  2  offers  a  sectional  view  of  the  machine  at  the 
line  ll-ll  indicated  in  FIG.  1;  40 
FIG.  3  offers  a  sectional  view  of  the  safe  at  the  line 
ll-ll  indicated  in  FIG.  1; 
FIG.  4  offers  an  exterior  view  of  the  safe  of  the  em- 
bodiment  shown  in  FIG.  1; 
FIG.  5  shows  the  open  safe  in  the  embodiment;  45 
FIG.  6  is  a  block  diagram  showing  schematically  the 
functions  of  the  structural  example  of  the  control 
system  of  the  embodiment; 
FIG.  7  is  a  diagram  showing  an  example  of  key  pad 
which  is  displayed  in  the  embodiment;  so 
FIGS.  8  and  9  show  specific  examples  of  the  struc- 
ture  of  the  paper  currency  discharging  mechanism 
in  the  embodiment; 
FIGS.  10  through  15  are  schematic  diagrams  pre- 
pared  to  help  to  understand  the  operations  of  the  55 
mechanisms  shown  in  FIGS.  8  and  9; 
FIG.  16  shows,  like  to  FIG.  8,  a  specific  alternative 
example  of  the  paper  currency  discharging  mecha- 

nism  in  the  embodiment; 
FIG.  17  is  a  blockdiagram  showing  partially  the  con- 
trol  system  to  control  the  paper  currency  discharg- 
ing  mechanism  of  the  embodiment; 
FIG.  18  shows  an  example  of  the  operational  flow 
chart  of  the  control  system  shown  in  FIG.  17; 
FIGS.  19,  20  and  21  are,  like  to  FIGS.  11  through 
1  5,  views  which  are  useful  for  understanding  the  op- 
eration  of  the  mechanism  shown  in  FIG.  16; 
FIG.  22  shows,  as  does  FIG.  8,  a  further  specific 
alternative  of  the  paper  currency  discharging  mech- 
anism  of  the  embodiment; 
FIG.  23  is  a  blockdiagram  showing  partially  the  con- 
trol  system  to  control  the  paper  currency  discharg- 
ing  mechanism  shown  in  FIG.  22; 
FIGS.  24  through  27  show  examples  of  the  opera- 
tional  flow  charts  of  the  control  system  shown  in 
FIG.  23; 
FIGS.  28  and  29  are  views  which  are  useful  for  un- 
derstanding  the  operation  of  the  mechanism  shown 
in  FIG.  23; 
FIG.  30  shows,  as  FIG.  8  does,  a  further  specific 
alternative  example  of  the  paper  currency  discharg- 
ing  mechanism; 
FIG.  31  is,  as  FIG.  17  is,  a  blockdiagram  showing 
partially  the  control  system  to  control  the  paper  cur- 
rency  discharging  mechanism  shown  in  FIG.  30; 
FIGS.  32  and  33  show  examples  of  the  operational 
flow  chart  of  the  control  system  shown  in  FIG.  30; 
FIGS.  34  to  37  are  views  which  are  useful  for  un- 
derstanding  the  operations  of  the  mechanism 
shown  in  FIG.  30; 
FIG.  38  is  an  external  front  view  of  an  alternative 
embodiment  of  the  automatic  paper  currency  dis- 
pensing  machine  in  accordance  with  the  present  in- 
vention; 
FIG.  39  offers  a  conceptual  sectional  view  of  the 
machine  at  the  line  XXXIX-XXXIX  indicated  in  FIG. 
38; 
FIG.  40  offers,  as  FIG.  3  does,  a  sectional  view  of 
the  safe  shown  in  FIG.  38; 
FIG.  41  shows  the  open  safe  of  the  embodiment, 
and  the  illustration  of  the  interior  of  its  upper  base 
is  omitted; 
FIG.  42  offers  the  perspective  external  view  of  the 
safe  of  the  embodiment; 
FIG.  43  is  a  front  view  of  the  DIP  switch  of  the  safe 
shown  in  FIG.  42; 
FIG.  44  is  afunctional  blockdiagram  showing  sche- 
matically  the  structural  example  of  the  control  sys- 
tem  of  the  embodiment; 
FIGS.  45  and  46  show  formats  for  administrative 
data  and  trouble  data,  respectively,  of  the  storage 
safe  control  memory  of  the  embodiment; 
FIGS.  47  and  48  show  normal  operational  flow 
charts  of  the  control  system  shown  in  FIG.  44; 
FIG.  49  shows  an  example  of  the  operational  flow 
chart  for  the  instance  when  a  jam  occurs  in  the  con- 
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trol  system  of  the  embodiment; 
FIG.  50  partially  shows  the  open  safe  in  a  further 
alternative  embodiment  of  the  present  invention; 
FIG.  51  offers  a  sectional  view  of  the  machine  at  the 
line  LI-LI  indicated  in  FIG.  50; 
FIG.  52  offers  an  enlarged  partial  perspective  view 
of  the  projection  in  the  embodiment  shown  in  FIG. 
52; 
FIG.  53  offers  an  enlarged  frontal  view  of  the  pro- 
jection  in  the  embodiment; 
FIGS.  54  and  55  are  enlarged  partial  sectional 
views  of  the  safes  in  the  embodiments  shown  in 
FIG.  3  or  FIGS.  56  and  57,  wherein  FIG.  54  shows 
how  the  blade  directs  the  paper  currency  to  the  pa- 
per  currency  discharge  opening,  and  FIG.  55  shows 
how  the  blade  directs  the  paper  currency  to  the  re- 
ject  safe; 
FIG.  56  offers,  as  does  FIG.  39,  a  conceptual  sec- 
tional  view  of  a  further  alternative  embodiment  of 
the  paper  currency  discharging  mechanism  in  ac- 
cordance  with  the  present  invention; 
FIG.  57  offers,  as  does  FIG.  3,  a  sectional  view  of 
the  safe  shown  in  FIG.  56; 
FIG.  58  is  a  perspective  external  view  of  a  further 
alternative  embodiment  of  the  automatic  paper  cur- 
rency  dispensing  machine  in  accordance  with  the 
present  invention; 
FIG.  59  is  a  side  view  showing  conceptually  the  in- 
terior  of  the  machine  shown  in  FIG.  58; 
FIG.  60  offers,  as  does  FIG.  3,  a  conceptual  sec- 
tional  view  of  the  discharging  module  shown  in  FIG. 
58; 
FIG.  61  is  a  drawing  which  is  useful  for  understand- 
ing  the  driving  power  transmission  mechanism  of 
the  discharging  module  of  the  embodiment; 
FIG.  62  is  a  view  of  the  driving  power  transmission 
mechanism  shown  in  FIG.  61  ,  being  observed  from 
the  direction  indicated  by  an  arrow  H  in  the  figure; 
and 
FIG.  63  offers,  as  does  FIG.  3,  a  sectional  view  of 
the  safe  shown  in  FIG.  60. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Referring  to  FIGS.  1  and  2,  the  embodiment  of  an 
automatic  cash  dispensing  machine  21  in  accordance 
with  the  present  invention  is  a  machine  which  may  be 
installed  in  financial  institutions  such  as  banks,  to  be 
used  for  dispensing  automatically  the  paper  currency 
equivalent  to  the  amount  specified  in  response  to  the 
operation  of  an  operator,  that  is,  a  customer.  The  ma- 
chine  21,  the  embodiment  in  accordance  with  the 
present  invention,  is  designed  to  handle  cash,  but  the 
application  of  the  present  invention  is  not  limited  to  this 
type  of  use,  and  instead,  can  be  preferably  applied  to 
deal  with  other  types  of  negotiable  instruments,  such  as 
gift  certificates  issued  by  a  retail  store  such  as  a  depart- 

ment  store,  prepaid  book  certificates,  or  prepaid  tickets 
issued  by  a  travel  agency. 

This  machine  21  has  been  designed  as  a  movable 
type  to  be  placed  on  a  table,  and  contains  casing  26a 

5  and  lid  26.  The  latter  is  attached  to  the  former  with  use 
of  a  hinge  26b  so  that  it  can  be  opened  or  closed  in  the 
direction  indicated  by  an  arrow  A.  The  lid  26  is  provided 
with  a  pick-up  window  22  which  opens  toward  the  cus- 
tomer,  that  is,  at  the  front  of  the  machine,  and  through 

10  which  the  paper  currency  is  picked  up.  The  lid  26  has 
an  input  display  pad  23  provided  on  its  front  panel.  The 
input  display  pad  23  is  a  display/input  device  of  a  touch 
panel  type,  and  constitutes  a  display  screen  with  a  dis- 
play  function  23,  which  visually  displays  the  data  such 

is  as  instructions  for  input  operations,  or  information  to  in- 
dicate  the  machine  condition  or  to  confirm  the  inputted 
data;  and  an  input  function  23b  which  is  carried  out 
through  a  key  pad  23c  in  FIG.  7,  which  may  be  touched 
by  the  operator  or  the  customer,  to  input  the  data  such 

20  as  password  and  amount. 
The  lid  26  is  further  provided  with  a  slot  24  which 

opens  at  its  front,  to  be  used  for  accepting  or  returning 
the  customer  card,  not  shown,  pertaining  to  the  user,  or 
the  ID  card,  not  shown,  pertaining  to  the  maintenance 

25  personnel  for  the  machine.  These  cards  are  preferably, 
for  example,  an  account  card,  that  is,  the  so-called  "cash 
card,"  issued  by  the  financial  institution  in  connection 
with  the  savings  account  owned  by  the  customer;  the 
so-called  "finance  card"  and  credit  card  to  be  used  by 

30  the  financial  institution  to  make  a  small  amount  of  a  cash 
loan;  and  the  like.  In  this  embodiment,  they  are  prefer- 
ably  magnetic  cards.  There  is  also  provided  an  opening 
below  the  card  slot  24,  a  discharge  slot  25  for  the  state- 
ment  strip  on  which  the  transaction  details  are  printed. 

35  On  the  interior  side  of  the  lid  26,  a  card  reader  24 
is  provided  at  the  location  corresponding  to  the  card  slot 
24.  Further,  a  printer  28  is  provided  at  the  location  cor- 
responding  to  the  discharge  slot  25  for  the  statement 
strip.  The  card  reader  27  contains  a  sensor,  not  shown, 

40  to  detect  the  insertion  of  the  card,  and  a  magnetic  head 
29  including  circuitry  associated  therewith,  which  are 
used  for  reading  data  from  the  card,  and  also,  for  writing 
data  on  the  card.  Further,  a  control  electronics  to  control 
the  entire  machine,  that  is,  the  main  control  30,  is  pro- 

45  vided  on  the  interior  side  of  the  lid  26. 
Within  the  machine  casing  26a,  a  safe  31  is  remov- 

ably  installed.  The  safe  31  stores  paper  currency  40  in 
the  area  generally  indicated  by  reference  numeral  400, 
and  is  also  provided  with  a  mechanism  for  discharging 

so  the  paper  currency.  Further,  a  power  source  32  to  supply 
the  sections  and  components  of  this  machine  with  elec- 
tric  power,  is  provided.  Also,  there  is  a  tray  20  on  the 
front  panel  of  the  machine,  flanking  the  pick  up  window 
22,  and  the  paper  currency  is  deposited  in  this  tray  20. 

55  Referring  to  FIG.  3,  the  safe  31  stores  a  large 
number  of  paper  currency  40  which  is  standing  on  its 
side  end.  The  paper  currency  40  is  pressed  by  a  stage 
41  which  remains  urgedtothe  right  direction  of  thefigure 
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by  an  urging  means  such  as  a  spring,  not  shown,  and  a 
piece  of  paper  currency  40a,  that  is,  the  right  most  piece, 
remains  in  contact  with  a  picker  roller  44.  The  surface 
of  the  picker  roller  44  is  covered  with  material  having  a 
high  coefficient  of  friction.  The  picker  roller  44  is  linked 
with  a  discharge  motor  45  in  such  a  manner  that  it  is 
driven  by  the  motor  (M)  45  to  rotate  intermittently;  there- 
fore,  in  the  normal  situation,  the  paper  currencies  are 
discharged  upward  of  the  figure,  piece  by  piece,  while 
holding  a  predetermined  interval.  There  are  provided 
above  the  discharge  roller  44,  a  feed  roller  42  which  ro- 
tates  in  the  paper  currency  delivery  direction,  and  a  re- 
verse  roller  43  which  rotates  in  the  reverse  direction; 
therefore,  the  delivery  of  more  than  one  piece  of  paper 
currency  is  prevented,  in  other  words,  only  a  single 
piece  of  paper  currency  is  delivered  upward. 

The  single  piece  of  paper  currency  discharged  from 
the  safe  31  is  conveyed  to  the  left  direction  of  the  figure, 
being  held  between  a  pair  of  conveyer  or  transporting 
belts  46  and  47  which  are  suspended  by  pulleys  55.  The 
pulleys  55  are  linked  with  a  conveyer  motor  48,  so  that 
it  rotates  by  being  driven  by  the  conveyer  motor  48, 
which  in  turn  makes  the  conveyer  belts  46  and  47  move. 
The  conveyer  motor  48  is  preferred  to  be  a  direct-current 
servo  motor,  which  offers  variable  rotational  speeds. 
The  conveyer  belts  46  and  47  run  in  tight  contact  with 
each  other,  forming  a  paper  currency  conveyance  pas- 
sage  1  09  for  a  predetermined  distance,  as  shown  in  the 
figure.  Along  this  conveyance  passage  109,  photosen- 
sor  units  49  and  56  are  provided.  The  sensor  unit  49  is 
a  transmission  type  photosensor  and  optically  detects 
whether  or  not  more  than  one  piece  of  paper  currency 
are  simultaneously  conveyed.  The  sensor  unit  56  is  a 
photosensor  which  is  provided  for  measuring  the  degree 
of  skewing  when  the  paper  currency  is  conveyed  in  the 
misaligned  condition,  and  also,  for  measuring  the  length 
of  a  bank  note.  Both  photosensor  units  49  and  56  com- 
pose  a  sensor  71  ,  FIG.  6,  which  checks  the  paper  cur- 
rency  conveyance  condition. 

As  shown  in  the  figure,  there  is  provided  in  the  safe 
31  ,  a  reject  box  51  ,  in  which  the  more  than  one  piece  of 
paper  currency  which  have  been  delivered  while  being 
stuck  to  each  other,  or  the  paper  currency  which  has 
been  delivered  in  a  misaligned  manner,  are  placed.  In 
order  to  carry  out  this  task,  a  rotatable  blade  50  is  pro- 
vided  above  the  box  51  ,  adjacent  to  the  pulleys  55.  The 
side  edge  50a  of  the  blade  50  normally  holds  an  attitude, 
as  indicated  by  the  solid  line  in  the  figure,  slanted  toward 
the  pulley  55  which  is  supporting  the  conveyer  belt  47, 
guiding  thereby  the  conveyed  paper  currency  toward 
the  paper  currency  discharge  slot  58.  If  the  paper  cur- 
rency  is  detected  in  the  above-mentioned  abnormal 
condition,  the  blade  50  is  rotated  by  a  solenoid  39,  under 
the  control  of  a  safe  control  33,  and  takes  the  position 
indicated  by  the  dotted  line  in  the  figure,  directing  there- 
by  the  conveyed  paper  currency  to  the  reject  box  51  .  By 
this  arrangement,  the  paper  currency  in  the  abnormal 
condition  is  prevented  from  being  presented  to  the  user. 

The  paper  currency  discharge  slot  58  faces  the  pick-up 
window  22  of  the  machine,  as  is  evident  in  FIG.  2.  Thus, 
only  the  paper  currency  which  is  normally  delivered  is 
allowed  to  be  discharged  into  the  picke-up  window  22. 

5  Referring  back  to  FIG.  3,  there  is  an  additional  pho- 
tosensor  unit  57  between  the  paper  currency  discharge 
slot  58  and  the  pulley  55  of  the  conveyer  belt  46.  This 
sensor  unit  57  is  a  photosensitive  device  to  detect  the 
completion  of  the  paper  currency  conveyance.  If  the 

10  safe  control  30  fails  to  detect  the  completion  of  paper 
currency  conveyance  through  this  sensor  unit  57  after 
an  elapse  of  a  predetermined  length  of  time  since  the 
discharge  of  paper  currency  from  the  safe  31  ,  it  deter- 
mines  that  the  paper  currency  has  been  jammed  in  the 

is  conveyance  passage  109.  Then,  the  safe  control  30 
counts  the  number  of  paper  currency  detected  by  the 
sensor  unit  57,  and  the  number  of  paper  currency  dis- 
charged  from  the  safe  31  is  supervised  on  the  basis  of 
this  count. 

20  Referring  to  FIGS.  4  and  5,  in  addition  to  FIG.  3,  the 
safe  31  has  a  lower  base  53  and  an  upper  base  54.  The 
latter  is  attached  to  the  former  with  a  hinge  52  in  such 
a  manner  that  the  latter  can  be  opened  or  closed  in  the 
arrow  B  direction.  As  evident  from  FIG.  4,  the  safe  31  is 

25  shaped  to  be  portable,  and  the  upper  base  is  provided 
with  a  handle  60.  Further,  a  lock  61  is  provided  below 
the  paper  currency  discharge  opening  58,  and  it  pre- 
vents  both  bases  from  being  released  from  each  other 
if  it  is  locked  when  both  bases  53  and  54  are  in  the 

30  closed  condition.  The  lower  base  is  provided  with  the 
discharge  motor  45,  conveyer  motor  48,  picker  roller  44, 
feed  roller  42,  reverse  roller  43,  stage  41  ,  and  reject  box 
51.  Further,  the  upper  roller  54  is  provided  with  pulleys 
55,  conveyer  belts  46  and  47,  blade  50,  and  sensor  units 

35  49  and  56. 
Referring  to  FIG.  6,  the  control  system  of  this  ma- 

chine  contains  the  main  control  30  which  controls  the 
entire  machine,  and  the  safe  control  33  which  is  posi- 
tioned  within  the  safe  31  to  control  the  safe.  The  safe 

40  control  33  comprises  a  microcomputer  or  logic  electron- 
ics,  and  monitors  and  controls  the  operation  of  the  sec- 
tions  included  in  the  safe  31.  To  the  safe  control  33,  a 
read-only  memory  (ROM)  34  where  control  sequences 
to  be  used  for  executing  controls  are  stored,  and  a  ran- 

45  dom  access  memory  (RAM)  35  where  control  data  and 
resultant  data  are  temporarily  stored,  are  connected. 
What  is  characteristic  about  this  embodiment  is  that  the 
data  resulting  from  the  transaction  carried  out  by  this 
machine  following  the  operation  of  the  user  are  stored 

so  in  the  temporary  memory  35.  This  process  will  be  de- 
scribed  later  in  detail.  These  data  resulting  from  the 
completed  transaction  are  stored  in  memory  35  which 
is  supported  by  a  backup  battery  38,  which  will  be  de- 
scribed  later,  to  retain  its  memory  contents.  Incidentally, 

55  as  a  storage  medium  for  storing  such  data  of  the  com- 
pleted  transaction,  other  storage  mediums  such  as 
magnetic  disk  or  electrically  erasable,  programmable 
read-only  memory  (EEPROM)  may  be  preferably  adopt- 
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ed  in  place  of  the  temporary  memory  35. 
Further,  a  driver  36  and  a  sensor  reading  circuit  35 

are  connected  to  the  safe  control  33.  The  driver  36 
drives  motors  45  and  46  as  well  as  the  solenoid  39,  in 
response  to  the  control  signal  outputted  by  the  control 
circuit,  and  the  solenoid  39  moves  the  blade  50.  The 
sensor  reading  circuit  37  receives  the  sensor  signal  ob- 
tained  through  the  sensors  57  and  71  and  transfers  this 
to  the  safe  control  33.  The  safe  control  33  is  also  con- 
nected  to  the  battery  38.  The  safe  control  33  is  detach- 
ably  connected  to  the  main  control  30  with  connecting 
lines  33a,  and  while  in  the  connected  state,  is  supplied 
with  power  by  the  electric  power  source  32  of  the  ma- 
chine  main  assembly.  The  battery  38  is  a  direct-current 
backup  power  source  to  secure  the  power  supply  while 
the  safe  31  is  separated  from  the  machine.  The  driver 
36  is  connected  to  discharge  motor  45,  conveyer  motor 
48,  and  solenoid  39  for  rotating  the  blade  50. 

The  main  control  30  of  the  machine  also  comprises 
a  microcomputer  or  logic  electronics,  and  supervises 
and  controls  the  operations  of  the  entire  machine.  The 
main  control  30  and  the  other  circuits  within  this  machine 
are  powered  by  the  power  source  32.  The  main  control 
30  is  connected  to  a  keyboard  interface  72  which  en- 
codes  the  signal  inputted  through  the  input  function  23b 
of  the  input  display  23  and  transfer  this  to  the  main  con- 
trol  30.  Further,  the  main  control  30  is  connected  to  a 
display  driver  73  which  makes  the  display  function  23a 
of  the  input  display  23  display  the  data  in  response  to 
the  control  signal  from  the  main  control  30.  The  above- 
mentioned  card  reader  27  is  connected  to  the  main  con- 
trol  30  through  the  medium  of  a  magnetic  card  reading 
device  74.  The  magnetic  card  reading  device  74  has  a 
function  to  receive  the  signal  from  the  card  reader  27 
and  transfer  this  to  the  main  control  30.  Further,  the 
statement  printer  28  is  connected  to  a  printer  control, 
and  to  the  main  control  30  through  an  interface  75.  The 
printer  control  and  interface  75  have  functions  to  control 
and  to  drive  the  printer  in  response  to  the  control  signal 
developed  by  the  main  control  30. 

In  operation,  the  operator  inserts  the  magnetic  card 
into  the  card  slot  24  as  the  first  step.  The  insertion  of 
card  is  detected  by  the  sensor  of  the  card  reader  27, 
and  then,  the  card  reader  27  reads  the  data  stored  in 
the  card  through  a  magnetic  head  29.  The  read  custom- 
er  data  are  sent  to  the  magnetic-card  reading  circuit  74, 
through  which  the  data  are  taken  in  by  the  main  control 
30.  The  main  control  30  checks  the  validity  of  the  finan- 
cial  institution  code,  account  number,  and  customer 
code,  which  are  included  in  the  received  data.  If  the  re- 
sult  of  this  checkup  indicates  that  the  data  belong  to  a 
customer  with  whom  transactions  are  possible,  the  main 
control  30  transfers  those  customer  data  to  the  safe  con- 
trol  31  over  the  connecting  lines  33a.  The  safe  control 
33  also  stores  those  data  in  the  temporary  memory  35. 
If  the  main  control  30  determines  that  transactions  are 
impossible,  for  example,  due  to  anomalies  found  in  the 
card  data  contents  during  the  validity  checkup  of  the  re- 

ceived  data,  it  takes  such  measures  as  controlling  the 
input  display  23  to  display  this  matter,  and  also,  control- 
ling  the  card  reader  27  to  eject  the  card. 

The  main  control  30  controls  the  display  driver  73 
5  to  make  the  input  display  23  display  the  key  pad  23c, 

FIG.  7,  whereby  prompting  the  operator  to  input  the  de- 
sired  amount.  The  operator  touches  the  desired  keys  of 
this  key  pad  23c  to  select  "withdraw"  as  the  type  of  trans- 
action,  and  then,  inputs  the  amount  of  withdrawal.  The 

10  signals  representing  the  inputted  transaction  type  and 
amount  are  converted  into  corresponding  codes 
through  the  keyboard  interface  72,  and  transferred  to 
the  main  control  30.  Then,  the  main  control  30  sends 
the  data  associated  with  the  transaction  type  and 

is  amount  to  the  display  driver  73,  so  that  the  data  are  dis- 
played  on  the  input  display  23.  The  input  display  23  also 
displays  the  key  pad  23c.  Then,  the  operator  confirms 
the  displayed  data,  and  presses  "CANCEL"  key  or 
"CONFIRM"  key  on  the  key  pad  23c,  FIG.  7.  If  the  op- 

20  erator  confirms  the  display  data  on  the  input  display  23 
and  presses  the  "CONFIRM"  key,  the  main  control  30 
makes  the  safe  control  33  store  the  data  pertaining  to 
the  withdrawal  amount  in  the  temporary  memory  35, 
while  displaying  the  withdrawal  amount  on  the  input  dis- 

25  play  23.  On  the  other  hand,  if  the  "CANCEL"  key  is 
pressed,  the  main  control  30  responds  to  this  action  by 
making  the  safe  control  33  erase  the  transaction  data, 
which  includes  this  amount,  from  the  temporary  memory 
35,  and  by  controlling  the  display  driver  73  to  change 

30  the  amount  displayed  on  the  input  display  23  to  "0." 
Then,  the  system  waits  for  the  next  input  operation. 

If  the  "CONFIRM"  key  is  pressed,  the  control  is 
transferred  to  the  safe  control  33,  and  the  paper  curren- 
cy  discharging  operation  is  initiated.  The  main  control 

35  33  controls  the  driver  36  to  drive  the  conveyer  motor  48, 
and  next,  drives  the  discharge  motor  45.  In  response  to 
these  actions,  the  discharge  roller  42  begins  to  rotate. 
The  discharge  roller  42  takes  up  the  paper  currency  40a 
which  is  in  contact  with  the  picker  roller  44  at  this  time, 

40  and  coordinates  with  the  function  of  the  reverse  roller 
43  to  deliver  only  a  single  piece  of  paper  currency  40a 
between  the  conveyer  belts  46  and  47. 

At  this  time,  the  conveyer  belts  46  and  47  have  al- 
ready  begun  to  travel  due  to  the  rotation  of  the  motor 

45  48.  A  single  piece  of  paper  currency  40a  discharged 
from  the  safe  31  is  conveyed  to  the  left  direction  in  the 
figure  while  being  held  between  the  pair  of  conveyer 
belts  46  and  47.  During  this  conveyance,  the  convey- 
ance  condition  monitoring  sensor  71  outputs  the  signal 

so  representative  of  the  paper  currency  condition,  and  this 
signal  is  sent  to  the  safe  control  33  through  the  sensor 
reading  circuit  37.  The  safe  control  33  uses  this  moni- 
toring  signal  from  the  conveyance  condition  monitoring 
sensor  71  to  determine  whether  or  not  more  than  one 

55  piece  of  paper  currency  are  being  conveyed,  and  also, 
to  measure  the  degree  of  misalignment  of  the  paper  cur- 
rency  in  order  to  check  the  running  condition  of  the  pa- 
per  currency.  If  there  is  no  anomaly  in  the  paper  curren- 
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cy  conveyance,  the  safe  control  33  holds  the  blade  50 
at  the  position  indicated  by  the  solid  line  in  FIG.  3  or  54, 
discharging  thereby  the  conveyed  paper  currency  into 
a  collection  tray  20.  In  this  embodiment,  the  operations 
to  discharge  the  paper  currency  from  the  safe  31  and  to 
convey  it  to  the  collection  tray  20  are  executed  within 
the  safe  31  ,  as  described  above.  Therefore,  even  if  the 
paper  currency  gets  jammed  while  being  conveyed,  only 
the  safe  31  in  question  may  be  removed  from  the  ma- 
chine  21  ,  and  then,  the  lock  61  can  be  unlocked  to  re- 
store  the  safe  31  from  the  jam.  Further,  after  the  jammed 
safe  31  is  removed,  a  different  safe  31  may  be  installed 
in  the  machine  21  .  In  this  way,  the  operational  efficiency 
of  the  machine  21  is  improved,  and  also,  the  customer 
service  does  not  deteriorate. 

When  the  paper  currency  is  discharged  onto  the 
pick  up  window  22,  the  conveyance  completion  sensor 
57  produces  the  signal  which  indicates  the  discharge  of 
paper  currency.  That  signal  is  taken  in  by  the  safe  con- 
trol  33  through  the  sensor  reading  circuit  37,  and  the 
safe  control  33  subtracts  the  amount  equivalent  to  a  sin- 
gle  piece  of  paper  currency  from  the  amount  data  stored 
in  the  temporary  memory  35,  pertaining  to  this  transac- 
tion;  thereby  updating  the  amount  data  in  the  temporary 
memory  35.  If  the  updated  data  indicates  a  value  other 
than  "0,"  the  safe  control  33  continues  the  operation  to 
discharge  the  next  piece  of  paper  currency.  In  this  man- 
ner,  the  safe  control  33  continues  the  discharging  oper- 
ation  till  the  amount  data  stored  in  the  temporary  mem- 
ory  35  indicates  a  null  balance  "0." 

If  this  result  of  subtraction  reaches  "0,"  the  safe  con- 
trol  33  reads  from  the  temporary  memory  35  the  account 
number,  transaction  type,  transaction  amount,  and  the 
like,  which  pertain  to  this  transaction,  and  transfers 
those  transaction  data,  along  with  the  signal  indicating 
the  end  of  the  transaction,  to  the  main  control  30  on  the 
connecting  lines  33a.  The  main  control  30  controls  the 
display  driver  73  to  display  on  the  input  display  23  that 
the  discharging  operation  has  ended.  This  display  for 
indicating  the  end  of  transaction  may  be  preferably  rep- 
resented  by  displaying  "0"  amount.  Meanwhile,  the  main 
control  30  sends  the  transaction  data  to  the  print  control 
and  the  interface  circuit  75,  and  controls  the  circuit  75 
to  make  the  printer  28  print  the  details  of  the  transaction. 
The  printer  28  prints  the  record  of  this  transaction  de- 
tails,  and  discharges  it  as  a  statement  from  the  slot  25. 
At  the  same  time,  the  main  control  30  controls  the  dis- 
play  driver  73  to  restore  the  display  on  the  display 
screen  of  the  input  display  23  to  the  initial  display. 

Also,  if  the  control  33  detects  whether  or  not  more 
than  one  piece  of  paper  currency  are  conveyed,  based 
on  the  monitor  signal  which  is  received  from  the  convey- 
ance  condition  monitoring  sensor  71  through  the  sensor 
reading  circuit  37  and  indicates  the  conveyance  condi- 
tion  of  the  paper  currency  during  the  conveyance  of  the 
paper  currency,  or  detects  the  misalignment  exceeding 
the  limit,  in  other  words,  if  it  detects  a  conveyance  anom- 
aly,  it  energizes  the  blade  driving  solenoid  39  through 

the  driver  36;  thereby  the  blade  50  is  rotated  to  take  the 
position  outlined  by  the  dotted  line  shown  in  FIG.  3,  or 
55  in  more  detail;  and  therefore,  the  paper  currency  pas- 
sage  is  switched  to  the  reject  box  51  side.  Thus,  the  pa- 

5  per  currency  in  the  abnormal  condition,  which  has  been 
conveyed  by  being  held  between  the  conveyer  belts  46 
and  47,  is  taken  in  by  the  reject  box  51  .  At  this  time,  the 
safe  control  33  does  not  update  the  amount  balance  da- 
ta  retained  in  the  temporary  memory  35,  but  instead,  it 

10  stores  in  the  temporary  memory  35  the  data  which  indi- 
cates  the  anomaly  which  has  occurred  during  the  paper 
currency  conveyance.  Then,  the  safe  control  33  repeats 
the  attempt  to  discharge  fresh  paper  currency  from  the 
safe  31  . 

is  The  safe  control  33  retains  sets  of  transaction  data, 
as  confirmed  data,  in  the  temporary  memory  35;  each 
set  of  transaction  data  pertains  to  a  single  transaction 
and  consists  of  information  such  as  customer  account 
number,  amount  of  transaction,  type  of  transaction  indi- 

20  eating,  for  example,  that  the  present  transaction  is  of  a 
type  to  pay  out,  and  the  like.  Those  confirmed  data  are 
retained  in  the  temporary  memory  35  at  least  until  the 
file  of  a  specific  customer  is  updated  in  the  central  com- 
puter  of  this  machine.  As  is  evident  from  this  arrange- 

rs  ment,  all  the  data  pertaining  to  the  details  of  the  trans- 
action  in  this  machine  are  stored  in  the  temporary  mem- 
ory  in  the  safe  31.  These  data  are  supported  by  the 
backup  power  from  the  battery  38.  Therefore,  even  if  the 
power  from  the  power  source  32  is  interrupted  when  the 

30  safe  31  has  to  be  removed  from  the  machine  because 
of  a  certain  reason,  the  memory  contents  of  the  tempo- 
rary  memory  35  are  retained  by  the  battery  38. 

The  on-line  system  which  executes  real-time 
processing  of  the  transaction  between  the  financial  in- 

35  stitution  and  its  costumer  comprises  its  central  computer 
or  processor,  terminal  devices,  and  terminal  controls 
which  are  connected  to  the  computer  via  telecommuni- 
cations  lines.  The  automatic  paper  currency  dispensing 
machine  21  of  this  embodiment  is  brought  back  to  the 

40  business  office  by  the  financial  institution  personnel  in 
charge  of  this  machine,  after  the  end  of  service,  and  is 
connected  to  the  on-line  system  with  the  cable  through 
the  channel  of  the  terminal  control  device  or  the  a  mo- 
dem  connected  tothetelecommutations  lines.  Then,  the 

45  data  is  transmitted  to  the  central  computer,  according  to 
the  protocol,  under  the  control  of  the  controls  30  and  33. 
As  the  logic  connecting  procedure  is  established  in  the 
central  computer,  the  safe  control  circuit  33  reads  the 
transaction  data  stored  in  the  temporary  memory  35, 

so  and  transmits  those  data  to  the  central  computer.  The 
transaction  data  which  have  been  transmitted  are 
erased  from  the  memory  35,  thereby  preventing  the  du- 
plicate  transmission  of  the  same  data.  When  the  central 
computer  receives  the  transaction  data,  it  updates  the 

55  account  file  associated  wit  the  customer  account 
number  included  in  the  data,  based  on  the  data  such  as 
transaction  type  and  transaction  amount,  completing 
the  processing  of  this  transaction. 

9 
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The  machine  21  of  the  instant  embodiment  enables 
a  simple  execution  of  a  detailed  examination  of  the  cash 
in  the  safe  31  .  The  personnel  in  charge  opens  the  lid  26 
of  the  machine  21,  and  releases  the  safe  31  to  take  it 
out  of  the  machine  21  .  Only  the  safe  31  is  transported 
to  the  business  office.  As  was  described  previously,  the 
safe  31  contains  not  only  the  remaining  paper  currency 
40  but  also  the  temporary  memory  35,  where  the  trans- 
action  data  are  stored,  and  the  reject  safe  51  ,  where  the 
paper  currency  which  had  encountered  the  conveyance 
failure  are  stored.  Therefore,  only  that  safe  31  is  neces- 
sary  to  be  unlocked  at  the  office  in  order  to  examine  pre- 
cisely  the  cash  and  how  it  had  been  administered.  Need- 
less  to  say,  since  the  machine  is  portable,  it  can  be  trans- 
ported  to  the  office  for  the  detailed  examination. 

FIGS.  8  and  9  partially  show  other  examples  of  the 
safe  31  which  may  be  adapted  to  the  automatic  paper 
currency  dispensing  machine  21  .  In  the  figures,  similar 
components  or  structural  elements  are  designated  by 
like  reference  numerals  and  redundant  description  will 
be  avoided  for  simplicity.  In  this  embodiment,  the  picker 
rollers  44  have  a  peripheral  surface  made  of  highly  fric- 
tional  material,  and  are  mounted  on  a  picker  roller  shaft 
124  with  a  predetermined  interval.  The  picker  roller  44 
is  fixed  to  a  boss  1  75,  which  is  provided  with  a  one-way 
clutch  1  76  located  in  its  middle  and  bearings  1  77  located 
on  both  ends.  The  picker  roller  44  is  mounted  on  the 
picker  roller  shaft  124  through  the  medium  of  the  one- 
way  clutch  176. 

The  rotational  force  for  rotating  the  picker  roller  44 
to  the  direction  for  discharging  the  paper  currency  40 
(clockwise  direction  in  FIG.  8)  is  transmitted  from  the 
motor  45  to  the  picker  roller  shaft  126  through  the  belt 
1  36.  With  this  one-way  clutch  in  place,  the  driving  force 
of  the  motor  45  is  transmitted  to  the  picker  roller  44  as 
the  picker  roller  shaft  is  rotated  to  the  clockwise  direc- 
tion;  thereby  rotating  the  picker  roller  44  to  the  clockwise 
direction. 

If  it  is  attempted  to  rotate  the  picker  roller  44  to  the 
clockwise  direction  while  the  motor  45  is  not  moving,  the 
picker  roller  44  can  be  freely  rotated  to  the  above-men- 
tioned  direction  about  the  picker  roller  shaft  126.  Fur- 
ther,  since  each  picker  roller  44  is  mounted  on  the  picker 
roller  shaft  126  through  the  medium  of  its  own  one-way 
clutch  176,  it  can  be  rotated  to  the  clockwise  direction 
independently  from  each  other  when  the  motor  44  is  not 
moving. 

In  this  embodiment,  two  photosensor  units  178  and 
1  79  are  provided  near  the  entrance  point  of  the  convey- 
ance  passage,  where  the  paper  currency  is  discharged 
from  the  safe  31  .  When  one  of  the  photosensor  unit  1  78 
detects  the  leading  end  of  the  paper  currency  40a,  the 
signal  for  halting  the  rotation  of  the  motor  45  is  gener- 
ated.  In  response  to  the  other  photosensor  unit  179  de- 
tecting  the  trailing  end  of  the  paper  currency  40a,  the 
leading  end  of  which  has  been  detected  by  the  photo- 
sensor  unit  1  78,  the  safe  control  33  generates  the  signal 
for  rotating  the  motor  45.  The  positional  relation  among 

the  pulleys  55-1  positioned  on  the  entrance  side  of  the 
conveyance  passage  109,  photosensor  unit  178,  picker 
roller  44,  and  feed  roller  42  is  established  so  that  the 
photosensor  unit  178  can  detect  the  leading  end  of  the 

5  paper  currency  40  at  the  moment  when  the  leading  end 
of  the  paper  currency  40a  has  just  reached  the  detection 
point  C  of  the  photosensor  unit  1  78,  that  is,  the  right  mo- 
ment  when  the  leading  end  of  the  paper  currency  40a 
has  just  been  secured  between  the  conveyer  belts  46 

10  and  47  immediately  after  the  trailing  end  of  the  paper 
currency  40a  has  just  lost  contact  with  the  picker  roller 
44;  in  other  words,  the  relationship  between  those  com- 
ponents  is  established  so  that  the  position  C  where  the 
photosensor  unit  178  detects  the  leading  end  of  the  pa- 

's  per  currency  40a  is  slightly  displaced  in  the  conveyance 
direction  of  the  paper  currency  40,  from  the  position 
where  the  paper  currency  40a  begins  to  be  held  be- 
tween  the  conveyer  belts  46  and  47  on  the  entrance  side 
of  the  conveyance  passage.  The  automatic  paper  cur- 

20  rency  dispensing  machine,  which  handles  more  than 
one  types  of  paper  currency  having  different  lengths  in 
the  conveyance  direction  E,  is  designed  to  satisfy  the 
above-mentioned  conditions  pertaining  to  the  shortest 
paper  currency. 

25  The  other  photosensor  unit  179  is  positioned  so  that 
the  trailing  edge  of  the  paper  currency  40a  is  detected 
by  this  photosensor  unit  179  after  the  trailing  end  of  this 
paper  currency  40a  has  been  released  from  the  feed 
roller  42,  in  other  words,  the  position  where  this  photo- 

30  sensor  unit  1  79  detects  the  trailing  end  of  the  paper  cur- 
rency  40a  is  slightly  displaced  in  the  conveyance  direc- 
tion,  from  the  contact  position  between  the  feed  roller 
42  and  the  paper  currency  40a. 

The  automatic  paper  currency  dispensing  machine 
35  of  the  instant  embodiment  can  handle  more  than  one 

type  of  paper  currency  having  different  lengths  in  the 
conveyance  direction,  such  as  Japanese  yen  paper  cur- 
rency  (approximately  76  mm  long  in  the  conveyance  di- 
rection)  and  the  U.S.  dollar  paper  currency  (approxi- 

40  mately  66  mm  long).  First,  the  operation  for  discharging 
the  U.S.  dollar  paper  currency,  the  shorter  of  the  two,  is 
described  regarding  the  case  in  which  the  United  State 
paper  currency  and  Japanese  yen  paper  currency  are 
handled. 

45  In  FIG.  10,  the  picker  roller  44  and  feed  roller  42 
receive  the  driving  force  of  the  motor  45  to  rotate  to  the 
clockwise  direction;  thereby  discharging  upward  the 
endmost  paper  currency  40a  which  is  in  contact  with  the 
picker  roller  44.  Incidentally,  the  peripheral  velocities  of 

so  the  picker  roller  44  and  fed  roller  42  are  established  at, 
for  example,  1  ,000  mm/sec,  and  the  linear  velocities  of 
the  conveyer  belts  46  and  47  are  established  at  1,800 
mm/sec,  for  example. 

In  FIG.  11  ,  the  leading  end  of  the  discharged  paper 
55  currency  40a  is  held  between  the  conveyer  belts  46  and 

47.  Since  the  linear  velocities  of  the  conveyer  belts  46 
and  47  are  larger  than  the  peripheral  velocities  of  the 
picker  rollers  44  and  feed  roller  42,  the  paper  currency 
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40a  is  conveyed  as  if  it  is  pulled  away  from  the  picker 
roller  44  and  feed  roller  42.  The  conveyer  belts  46  and 
47  have  sufficient  conveying  force  to  pull  away  the  paper 
currency  40a. 

In  FIG.  12,  while  the  paper  currency  40a  is  con- 
veyed  upward  by  the  conveyer  belts  46  and  47,  the  lead- 
ing  edge  of  the  paper  currency  40a  reaches  the  detec- 
tion  point  C  where  the  leading  edge  of  the  paper  curren- 
cy  is  detected  by  the  photosensor  178.  When  the  pho- 
tosensor  178  detects  the  leading  end  of  the  paper  cur- 
rency  40a,  the  signal  for  stopping  the  motor  45  is  out- 
putted  by  the  safe  control  33,  stopping  thereby  the  motor 
45;  therefore,  the  rotation  of  the  picker  roller  44  and  feed 
roller  42  which  have  been  being  driven  to  the  clockwise 
direction  by  the  motor  45  comes  to  halt. 

Here,  in  the  machine  of  this  embodiment  which  is 
designed  so  that  it  can  handle  both  the  U.S.  dollar  and 
Japanese  yen  paper  currencies,  one  of  the  photosen- 
sors  178  is  positioned  so  that  the  leading  end  of  the  U. 
S.  dollar  paper  currency  40a,  the  shorter  of  the  two, 
reaches  the  detection  point  C,  and  also,  the  trailing  end 
of  the  paper  currency  40a  is  released  from  the  picker 
roller  44,  at  the  moment  when  the  leading  end  of  this 
paper  currency  40a  has  been  secured  between  the  con- 
veyer  belts  46  and  47.  If  the  positional  relation  is  such 
that  the  leading  end  of  the  paper  currency  40a  reaches 
the  detection  point  C  before  the  paper  currency  40a  is 
secured  between  the  conveyer  belts  46  and  47,  the  op- 
erations  of  picker  roller  44  and  feed  roller  to  discharge 
the  paper  currency  40a  stops  before  the  paper  currency 
is  secured  between  the  conveyer  belts  46  and  47,  pre- 
venting  the  conveyer  belts  46  and  47  from  pulling  away 
the  paper  currency.  On  the  other  hand,  if  the  positional 
relation  is  such  that  the  leading  end  of  this  paper  cur- 
rency  40a  reaches  the  detection  point  C  after  the  trailing 
end  of  the  paper  currency  40a  has  been  released  from 
the  picker  roller  44,  the  next  paper  currency  is  dis- 
charged  by  the  picker  roller  4  without  leaving  any  inter- 
val  between  the  preceding  and  following  paper  curren- 
cy.  In  order  to  prevent  the  occurrence  of  such  a  condi- 
tion,  one  of  the  photosensors  178  is  positioned  as  was 
described  above. 

Coming  back  to  FIG.  9,  the  one-way  clutch  137  is 
interposed  between  the  feed  roller  shaft  1  30,  on  which 
the  feed  roller  42  is  mounted,  and  the  pulley  135  on 
which  the  belt  1  36  for  transmitting  the  driving  force  from 
the  motor  45  is  suspended.  In  other  words,  since  the 
feed  roller  shaft  1  30  can  freewheel  relative  to  the  pulley 
1  35,  the  feed  roller  1  30  can  be  freely  rotated  in  the  clock- 
wise  direction,  with  reference  to  FIG.  8,  even  when  the 
motor  45  is  still.  Therefore,  the  feed  roller  42  can  freely 
rotate  when  the  paper  currency  40a  is  pulled  away  by 
the  conveyer  belts  46  and  47  while  the  motor  45  is  still, 
in  other  words,  the  feed  roller  42  does  not  work  as  a  load 
against  this  pulling  force. 

The  operational  steps  in  FIGS.  10  to  13  pertain  to 
the  case  in  which  the  paper  currency  40a  is  the  U.S. 
dollar  paper  currency.  In  case  the  Japanese  yen  paper 

currency  is  discharged,  it  works  as  shown  in  FIG.  14. 
The  leading  end  of  the  paper  currency  40a  is  detected 
by  the  photosensor  178,  which  causes  the  motor  45  to 
stop  its  rotation;  thereby  the  rotation  of  the  picker  roller 

5  44  and  feed  roller  42  stop.  At  this  time,  the  trailing  end 
of  this  paper  currency  40a  still  remains  in  contact  with 
the  picker  roller  44.  However,  as  was  described  above, 
the  arrangement  is  such  that  if  the  picker  roller  44  is 
wanted  to  rotate  to  the  clockwise  direction  when  the  mo- 

10  tor  45  is  still,  the  picker  roller  can  freewheel  around  the 
picker  roller  shaft  124  due  to  the  one-way  clutch  176 
interposed  between  the  picker  roller  44  and  the  picker 
roller  shaft  1  24;  therefore,  the  picker  roller  42  can  freely 
rotate  when  the  paper  currency  40a  is  pulled  away  by 

is  the  conveyer  belts  46  and  47  even  while  the  motor  45 
is  still,  in  other  words,  the  feed  roller  42  does  not  work 
as  a  load  against  this  pulling  force. 

In  FIG.  13,  the  trailing  end  of  the  preceding  paper 
currency  40a,  which  is  being  conveyed  by  being  held 

20  between  the  conveyer  belts  46  and  47,  reaches  the  de- 
tection  point  D  where  the  paper  currency  is  to  be  detect- 
ed  by  the  photosensor  1  79.  As  the  photosensor  1  79  de- 
tects  the  trailing  end  of  the  paper  currency  40a,  the  sig- 
nal  for  restarting  the  rotation  of  the  motor  45  is  produced 

25  by  the  safe  control  33.  The  motor  45  starts  the  clockwise 
rotation  of  the  picker  roller  44  and  feed  roller  42  to  dis- 
charge  the  paper  currency,  and  the  following  paper  cur- 
rency  40b  is  going  to  be  discharged  following  the  same 
procedure  as  the  one  for  the  preceding  paper  currency 

30  40a. 
FIG.  1  5  is  a  plan  view  showing  how  the  paper  cur- 

rency  40a  is  discharged  in  the  skewed  condition.  This 
figure  is  going  to  be  used  to  understand  why  two  picker 
rollers  44  are  independently  provided  with  their  own 

35  one-way  clutch  1  76.  A  pair  of  photosensors  1  78  are  pro- 
vided,  one  on  each  side  across  the  conveyance  direc- 
tion  of  the  paper  currency.  If  the  preceding  paper  cur- 
rency  40a  happens  to  be  discharged  in  the  skewed  con- 
dition  (the  right  being  ahead  of  the  left  in  the  figure),  the 

40  right  side  leading  end  of  this  paper  currency  40a  is  first 
detected  by  the  right  side  photosensor  178.  Because  of 
this  detection,  the  rotation  of  the  motor  45  is  stopped, 
which  in  turn  stops  the  rotation  of  the  picker  roller  44 
and  feed  roller  42. 

45  In  this  condition,  the  right  side  picker  roller  44  has 
already  lost  contact  with  the  paper  currency  40a,  but  the 
left  side  picker  roller  44  is  still  in  contact  with  the  paper 
currency  40a  since  part  of  the  trailing  end  of  the  paper 
currency  40a  has  been  left  behind  the  left  side  picker 

so  roller  44  just  by  a  length  of  L  millimeter  (mm)  which  is 
going  to  come  in  contact  with  the  roller.  Therefore,  if  the 
structure  is  such  that  each  picker  roller  44  is  not  inde- 
pendently  provided  with  its  own  one-way  clutch,  for  ex- 
ample,  if  the  one-way  clutch  137  is  interposed  only  be- 

55  tween  the  feed  roller  shaft  1  30  and  the  pulley  1  35  in  the 
same  manner  as  it  is  done  for  the  feed  roller  42,  the  left 
side  picker  roller  44  rotates  to  discharge  the  paper  cur- 
rency  40a  by  the  length  of  L  when  the  paper  currency 
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40a  is  pulled  away  by  the  conveyer  belts  46  and  47. 
However,  at  this  time,  the  right  side  picker  roller  44  also 
rotates  by  the  amount  equivalent  to  discharge  the  paper 
currency  44a  by  the  length  of  L.  Further,  at  this  time,  the 
right  side  picker  roller  44  has  already  come  in  contact 
with  the  following  paper  currency  40b;  therefore,  the 
right  side  of  this  following  paper  currency  40b  is  dis- 
charged  also  by  the  length  of  L,  causing  this  following 
paper  currency  40b  to  come  out  skewed. 

In  order  to  prevent  this,  in  this  embodiment,  the  left 
and  right  picker  rollers  44  are  independently  provided 
with  their  own  one-way  clutch  176.  With  this  arrange- 
ment,  even  if  the  left  side  picker  roller  44  is  rotated  by 
the  amount  equivalent  to  discharge  the  paper  currency 
40a  by  the  length  of  L,  the  right  side  picker  roller  44  re- 
mains  still;  therefore,  the  following  paper  currency  40b 
does  not  come  out  slanted,  and  vice  versa. 

In  this  embodiment,  the  structure  is  such  that  the 
one-way  clutch  1  37  is  interposed  between  the  feed  roller 
shaft  130,  to  which  the  feed  roller  42  is  fixed,  and  the 
pulley  135.  However,  instead,  each  of  the  feed  rollers 
42  may  be  independently  provided  with  its  own  one-way 
clutch  as  each  of  the  picker  roller  44. 

Referring  to  FIG.  16,  a  single  photosensor  180  is 
adapted  in  this  alternative  example  of  the  paper  curren- 
cy  discharging  mechanism.  When  the  leading  end  of  the 
paper  currency  40  is  detected  by  this  photosensor  180, 
the  signal  for  halting  the  rotation  of  the  discharging  mo- 
tor  45  is  developed  by  the  safe  control.  Also,  when  the 
leading  end  of  the  paper  currency  40  is  detected  by  that 
photosensor  180,  the  safe  control  33  begins  to  clock, 
and  produces,  in  response  to  an  elapse  of  predeter- 
mined  period  of  time,  the  signal  for  rotating  the  discharg- 
ing  motor  45.  The  positional  relation  among  the  pulley 
55-1  positioned  on  the  entrance  side  of  the  conveyance 
passage  109,  photosensor  180,  picker  roller  44,  and 
feed  roller  42  is  arranged  so  that  the  trailing  end  of  this 
paper  currency  40  is  released  from  its  contact  with  the 
picker  roller  44  at  the  moment  when  the  leading  end  of 
the  paper  currency  40  reaches  the  position  where  it  is 
detected  by  the  photosensor  180,  and  also,  so  that  the 
leading  end  of  this  paper  currency  40  is  detected  by  the 
photosensor  180  immediately  after  the  leading  end  of 
the  paper  currency  40  is  secured  between  the  conveyer 
belts  46  and  47;  in  other  words,  the  detection  point  C  is 
positioned  to  be  slightly  displaced  in  the  conveyance  or 
transfer  direction  E  from  the  point  where  the  paper  cur- 
rency  40  begins  to  be  held  by  the  conveyer  belts  46  and 
47  on  the  entrance  side  of  the  conveyance  passage  1  09. 
In  case  more  than  one  types  of  paper  currency  having 
different  lengths  in  the  conveyance  E  direction,  the  ar- 
rangement  is  made  to  accommodate  the  shortest  paper 
currency  in  the  direction  E. 

FIG.  17  shows  a  specific  structure  of  the  safe  con- 
trol  33  which  controls  a  discharging  mechanism  such  as 
the  above.  The  safe  control  33  generates  the  signal  for 
halting  the  rotation  of  the  discharging  motor  45,  in  re- 
sponse  to  the  detection  of  the  leading  end  of  the  paper 

currency  40  by  the  photosensor  180.  The  safe  control 
33  contains  a  timer  186,  and  this  timer  186  begins  clock- 
ing,  in  response  to  the  detection  of  the  leading  end  of 
the  paper  currency  40,  and  after  an  elapse  of  a  prede- 

5  termined  length  of  time,  the  control  33  generates  the  sig- 
nal  for  restarting  the  rotation  of  the  discharging  motor 
45. 

Referring  to  FIG.  18,  the  safe  control  33  produces 
a  command  to  initiate  the  discharging  operation,  rotating 

10  thereby  the  discharging  motor  45  (STEP  201  ).  As  shown 
in  FIG.  19,  the  picker  roller  44  and  feed  roller  42  are 
rotated  by  the  rotation  of  the  discharging  motor  45,  dis- 
charging  the  paper  currency.  As  shown  in  FIG.  20,  the 
photosensor  1  80  determines  whether  or  not  the  leading 

is  end  of  the  paper  currency  is  detected  (STEP  202),  and 
if  it  is  detected,  the  discharging  motor  45  is  halted  (STEP 
203).  At  the  same  time  as  the  detection  of  the  leading 
end  of  the  paper  currency  40a  by  the  photosensor  180, 
clocking  is  started  bythetimer  186.  Afterthe  discharging 

20  motor  45  is  stopped,  it  is  determined  whether  or  not  a 
specified  number  of  pieces  have  been  discharged 
(STEP  204).  If  the  last  piece  of  paper  currency  has  not 
been  discharged,  the  clocking  is  started  by  the  timer  1  86 
from  the  point  of  time  when  the  leading  end  of  the  paper 

25  currency  is  detected  in  STEP  202.  After  a  predeter- 
mined  length  of  time,  for  example,  after  an  elapse  of  20 
milliseconds  (ms),  the  discharging  motor  45  is  rotated 
to  continue  the  discharging  operation  (STEP  205),  as 
shown  in  FIG.  21  . 

30  |f  it  is  determined  that  the  last  piece  of  the  paper 
currency  has  been  discharged  in  STEP  204,  the  dis- 
charging  operation  is  ended  (STEP  206). 

If  the  leading  end  of  the  paper  currency  is  not  de- 
tected  in  STEP  202,  clocking  is  started  (STEP  207),  and 

35  if  the  leading  end  of  the  paper  currency  is  still  not  de- 
tected  after  an  elapse  of  a  predetermined  length  of  time, 
for  example,  after  an  elapse  of  500  ms,  it  is  determined 
that  the  discharging  or  separating  operation  has  failed, 
or  a  jam  has  occurred,  and  the  transactional  function  of 

40  the  machine  is  ceased  as  jam  error  (STEP  208).  The 
value  for  the  predetermined  length  of  time  is  established 
so  that  the  interval  between  the  continuously  discharged 
two  pieces  of  paper  currency  becomes  as  small  as  pos- 
sible  without  allowing  the  leading  end  of  the  following 

45  paper  currency  40b  to  enter  the  contact  point  between 
the  trailing  end  of  preceding  currency  40a  and  the  feed 
roller  42. 

Also  in  this  specific  example,  the  photosensor  180 
is  positioned  at  the  above  mentioned  location,  and  both 

so  of  picker  rollers  44  are  independently  mounted,  through 
the  medium  of  their  own  one-way  clutch  176,  on  the 
picker  roller  shaft  124  which  rotates  by  receiving  the 
driving  force  from  the  discharging  motor  45;  therefore, 
it  is  possible  to  handle  more  than  one  type  of  paper  cur- 

55  rency  having  different  lengths  in  the  conveyance  direc- 
tion,  such  as  the  U.S.  dollar  paper  currency  and  Japa- 
nese  yen  paper  currency,  in  the  same  manner  as  the 
first  example.  Further,  the  left  and  right  picker  rollers  44 
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are  independently  provided  with  their  own  one-way 
clutch  176;  therefore,  even  if  the  preceding  paper  cur- 
rency  40a  is  discharged  in  the  slanted  condition  be- 
cause  of  the  same  reason  as  described  in  respect  of  the 
first  example,  it  does  not  affect  the  following  paper  cur- 
rency  40b. 

FIG.  22  shows  a  further  alternative  structure  of  the 
paper  currency  conveyance  mechanism.  This  example 
includes  the  reject  safe  51  and  the  blade  50.  In  this  spe- 
cific  structure,  after  an  operation  to  discharge  a  specific 
number  of  paper  currency  has  been  completed,  if  an  ex- 
tra  piece  of  paper  currency  which  should  not  be  dis- 
charged  is  discharged  by  being  drawn  into  the  discharg- 
ing  operation  of  the  last  piece  of  the  specific  number  of 
paper  currency,  and  the  leading  end  of  this  paper  cur- 
rency  is  detected  by  the  photosensor  179,  a  control  is 
executed  to  store  this  paper  currency  in  the  reject  safe 
51  ,  without  discharging  the  next  following  paper  curren- 
cy. 

Referring  to  FIG.  23,  the  safe  control  33  has  a  con- 
trol  189  which  regulates  the  rotational  speed  of  the  mo- 
tor  45,  and  this  rotational  speed  control  189  regulates 
the  rotational  speed  off  the  discharging  motor  45,  so  that 
the  rotational  speed  of  the  discharging  motor  45  during 
the  discharging  operation  to  store  in  the  reject  safe  51 
the  extra  paper  currency  which  has  been  discharged  by 
being  drawn  by  the  last  piece  of  paper  currency  be- 
comes  slower  than  the  rotational  speed  of  the  discharg- 
ing  motor  45  during  the  normal  discharging  operation. 

The  safe  control  33  also  contains  a  discharge  coun- 
ter  190.  A  count  value  is  set  in  this  counter  190  by  the 
safe  control  33  to  specify  the  number  of  paper  currency 
to  be  discharged,  and  the  set  value  is  decremented  each 
time  a  piece  of  paper  currency  is  discharged.  By  this 
arrangement,  the  control  33  determines  whether  or  not 
the  discharged  paper  currency  is  the  last  one  to  be  dis- 
charged. 

Referring  to  FIGS.  24  to  27,  in  operation,  if  it  is  in- 
structed  by  a  customer  that  n  pieces  of  paper  currency 
should  be  paid,  the  safe  control  33  sets,  in  the  discharge 
counter  1  90,  this  number  n  indicating  the  amount  of  pay- 
ment  request  (STEP  221).  Then,  the  safe  control  33 
starts  the  rotation  of  the  main  motor  48  (STEP  222),  and 
checks  if  the  rotation  has  reached  a  predetermined  rate 
(STEP  223).  If  the  predetermined  rate  is  not  reached 
after  an  elapse  of  a  predetermined  length  of  time,  it  is 
determined  that  an  error  has  occurred  (STEPs  224  and 
225). 

When  the  rotation  speed  of  the  main  motor  48  be- 
comes  stable  at  the  predetermined  speed,  the  control 
33  controls,  through  the  rotational  speed  control  189, 
the  discharging  motor  45  to  rotate  at  N1  rpm  for  dis- 
charging  the  paper  currency  (STEP  226).  When  the 
leading  end  of  the  discharged  paper  currency  is  detect- 
ed  by  the  photosensor  1  78  (STEP  227),  the  discharging 
motor  45  is  stopped  (STEP  228).  In  STEPS  226  and 
227,  if  the  leading  end  of  the  paper  currency  is  not  de- 
tected  by  the  photosensor  1  78  after  an  elapse  of  a  pre- 

determined  length  of  time  while  the  discharging  motor 
45  is  rotated  to  discharge  the  paper  currency,  it  is  de- 
termined  that  an  error  has  occurred  (STEPs  229  and 
230). 

5  In  STEPS  227  and  228,  when  the  discharging  motor 
45  stops,  the  safe  control  33  subtracts  one  from  the  val- 
ue  n  which  had  been  set  in  the  discharge  counter  189 
(STEP  231  ),  and  thereby,  determines  whether  or  not  the 
particular  paper  currency  is  the  last  one  to  be  dis- 

10  charged,  based  on  whether  or  not  n  has  become  zero 
(STEP  232).  If  the  discharged  paper  currency  is  not  the 
last  paper  currency  to  be  discharged,  it  is  checked 
whether  or  not  the  trailing  end  of  the  paper  currency  is 
detected  by  the  photosensor  179  (STEP  233),  and  if  it 

is  is  determined  that  the  trailing  end  of  the  paper  currency 
has  been  already  detected  by  the  photosensor  1  79,  the 
discharging  motor  45  is  restarted  to  discharge  the  next 
paper  currency  (STEP  226).  If  the  one  photosensor  1  78 
detects  the  leading  end  of  the  paper  currency,  but  the 

20  other  of  photosensor  1  79  does  not  detect  the  trailing  end 
of  the  paper  currency  after  an  elapse  of  a  predetermined 
length  of  time,  it  is  determined  that  an  error  has  occurred 
(STEPs  234  and  235). 

In  STEP  232,  if  it  is  determined  that  the  discharged 
25  paper  current  is  the  last  paper  currency  to  be  dis- 

charged,  it  is  determined  whether  or  not  the  trailing  end 
of  the  paper  currency  has  been  detected  by  the  photo- 
sensor  178  (STEP  236).  If  this  photosensor  178  does 
not  detect  it  after  an  elapse  of  a  predetermined  length 

30  of  time  since  the  same  photosensor  178  has  detected 
the  leading  end  of  the  paper  currency,  it  is  determined 
that  an  error  has  occurred  (STEPs  237  and  238).  In 
STEP  236,  if  it  is  determined  that  the  trailing  end  of  the 
last  paper  currency  has  been  detected  by  the  photosen- 

35  sor  1  78,  it  is  determined  whether  or  not  the  leading  end 
of  the  following  paper  currency  has  been  detected  by 
the  photosensor  179  (STEP  239).  If  the  leading  end  of 
the  paper  currency  has  not  been  detected  by  the  pho- 
tosensor  179,  the  paper  currency  which  should  not  be 

40  discharged  is  not  being  discharged;  therefore,  the  dis- 
charging  operation  is  ended  (STEP  240). 

In  STEP  239,  if  the  leading  end  of  the  paper  curren- 
cy  has  been  detected  by  the  photosensor  179,  this  indi- 
cates  the  condition  in  which  an  extra  piece  of  the  paper 

45  currency,  which  should  not  be  discharged  after  the  last 
paper  currency,  has  been  discharged;  therefore,  in  or- 
der  to  store  this  paper  currency  in  the  reject  safe  51  ,  the 
safe  control  33  makes,  through  the  medium  of  the  rota- 
tion  speed  control  189,  the  discharging  motor  45  rotate 

so  at  N2  rpm  which  is  slower  than  the  normal  discharging 
revolution  of  N1  rpm,  to  discharge  the  paper  currency 
(STEP  241  ).  The  reason  for  slowing  down  the  rotational 
rate  of  the  discharging  motor  45  at  this  time  is  because 
the  time  it  takes  for  the  rotation  to  stop  must  be  short- 

55  ened  so  that  the  next  piece  of  the  paper  currency  will  be 
prevented  from  following  this  one  when  the  rotation  of 
the  discharging  motor  45  will  be  stopped  after  this  paper 
currency  will  have  been  discharged. 

13 
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After  it  is  determined  that  the  last  paper  currency 
has  been  discharged,  if  the  leading  end  of  the  paper  cur- 
rency  40c  is  detected  by  photosensor  179  as  shown  in 
FIG.  28,  this  indicates  the  condition  that  an  extra  paper 
currency  which  should  not  be  discharged  is  about  to  be 
discharged;  therefore,  the  discharging  motor  45  is  rotat- 
ed  at  the  slower  rotational  speed  of  N2  to  discharge  the 
paper  currency  45c.  The  discharged  paper  currency  40c 
is  held  and  carried  between  the  conveyer  belts  46  and 
47  to  be  stored  in  the  reject  safe  51  through  the  convey- 
ance  passage  switched  by  the  blade  50  as  shown  in 
FIG.  29. 

It  is  determined  whether  or  not  the  leading  end  of 
the  discharged  paper  currency  has  been  detected  by  the 
photosensor  178  (STEP  242).  If  the  leading  end  of  the 
paper  currency  is  not  detected  by  the  photosensor  178 
after  an  elapse  of  a  predetermined  length  of  time,  it  is 
determined  that  an  error  has  occurred  (STEPs  243  and 
244).  In  STEP  242,  if  the  leading  end  of  the  paper  cur- 
rency  is  detected  by  the  photosensor  1  78,  the  discharg- 
ing  motor  45  is  stopped  (STEP  245).  It  is  determined 
whether  or  not  the  trailing  end  of  the  paper  currency,  of 
which  leading  end  had  been  detected  by  the  photosen- 
sor  178,  has  been  detected  by  the  photosensor  178 
(STEP  246).  If  the  trailing  end  of  the  paper  currency  is 
not  detected  by  this  photosensor  1  78  after  an  elapse  of 
a  predetermined  length  of  time  since  the  leading  end  of 
the  paper  currency  had  been  detected  by  the  photosen- 
sor  178,  it  is  determined  that  an  error  has  occurred 
(STEPs  247  and  248).  In  STEP  246,  if  it  is  determined 
that  the  trailing  end  of  the  paper  currency  has  been  de- 
tected  by  the  photosensor  1  78,  it  is  determined  whether 
or  not  the  leading  end  of  the  following  paper  currency 
has  been  detected  by  the  photosensor  1  79  (STEP  249). 
If  the  leading  end  of  the  paper  currency  has  not  been 
detected  by  the  photosensor  179,  this  means  that  the 
paper  currency  which  should  not  be  discharged  is  not 
being  discharged;  therefore,  the  discharging  operation 
is  ended  (STEP  250). 

In  STEP  249,  if  it  is  determined  that  the  leading  end 
of  the  paper  currency  has  been  detected  by  the  photo- 
sensor  179,  this  indicates  the  condition  that  the  paper 
currency  which  should  not  be  discharged  is  being  dis- 
charged  again;  therefore,  the  operation  is  repeated  from 
STEP  241  .  Further,  if  the  leading  end  of  the  paper  cur- 
rency  is  detected  by  the  photosensor  179  more  than  a 
predetermined  number  of  times,  such  as  three  times, 
after  the  last  paper  currency  had  been  discharged,  it  is 
determined  that  an  error  has  occurred  (STEPs  251  and 
252). 

FIG.  30  shows  a  still  further  alternative  example  of 
the  paper  currency  discharging  structure.  In  this  exam- 
ple,  the  photosensor  191  is  mounted  at  the  illustrated 
position.  When  this  photosensor  1  91  detects  the  leading 
end  of  the  paper  currency  40a,  the  safe  control  33  de- 
velops  the  signal  for  stopping  the  rotation  of  the  dis- 
charging  motor  45.  Also,  after  the  detection  of  the  lead- 
ing  end  of  the  paper  currency  40a  through  this  photo- 

sensor  191,  the  safe  control  33  begins  clocking  as  will 
be  described  later,  and  after  an  elapse  of  a  predeter- 
mined  length  of  time,  it  outputs  the  signal  for  rotating  the 
discharging  motor  45.  The  positional  relation  between 

5  the  pulley  55-1  positioned  on  the  entrance  side  of  the 
conveyance  passage  1  09,  photosensor  191,  and  picker 
roller  44  is  established  to  satisfy  such  conditions  that 
the  photosensor  1  91  detects  the  leading  end  of  this  pa- 
per  currency  40a  at  the  right  moment  when  it  occurs  si- 

10  multaneously  so  that  the  leading  end  of  the  paper  cur- 
rency  40a  reaches  the  point  where  it  is  detected  by  the 
photosensor  1  91  ;  the  trailing  end  of  the  paper  currency 
40a  is  released  from  the  contact  with  the  picker  roller 
44;  and  the  leading  end  of  the  paper  currency  40a  is 

is  securely  held  between  the  conveyer  belts  46  and  47. 
Referring  to  FIG.  31,  when  the  leading  end  of  the 

paper  currency  40a  is  detected  by  the  photosensor  191  , 
the  safe  control  33  begins  clocking  through  the  timer 
186,  and  after  an  elapse  of  a  predetermined  period  of 

20  time,  for  example,  20  ms,  it  outputs  the  signal  for  restart- 
ing  the  rotation  of  the  discharging  motor  45. 

Referring  to  FIG.  32,  when  the  command  to  initiate 
the  discharging  operation  is  issued,  the  safe  control  33 
rotates  the  discharging  motor  45  (STEP  371  ).  The  rota- 

25  tion  of  the  discharging  motor  45  rotates  the  picker  roller 
44  and  feed  roller  42  to  discharge  the  paper  currency 
40a.  In  FIG.  34,  the  leading  end  of  the  discharged  paper 
currency  40a  is  held  between  the  conveyer  belts  46  and 
47,  and  then,  the  paper  currency  40a  is  conveyed  as  far 

30  as  when  its  leading  end  reaches  detection  point  F.  In 
response  to  the  leading  end  of  the  paper  currency  40a 
detected  by  the  photosensor  191,  the  safe  control  33 
produces  the  signal  for  stopping  the  discharging  motor 
45,  so  that  the  discharging  motor  45  stops,  which  in  turn, 

35  halts  the  clockwise  rotation  of  the  picker  roller  44  and 
feed  roller  42  generated  by  the  discharging  motor  45  to 
discharge  the  paper  currency  (STEP  373). 

Clocking  is  started  the  moment  the  leading  end  of 
the  paper  currency  40a  is  detected  by  the  photosensor 

40  191.  After  the  discharging  motor  45  is  stopped,  it  is  de- 
termined  whether  or  not  a  specified  number  of  paper 
currency  has  been  discharged  (STEP  374).  If  the  last 
paper  currency  has  not  been  discharged,  clocking  is 
started  by  the  timer  186  from  the  moment  when  the  lead- 

45  ing  end  of  the  paper  currency  is  detected  in  STEP  272, 
and  after  an  elapse  of  a  predetermined  length  of  time, 
the  discharging  motor  45  is  rotated  to  restart  the  dis- 
charging  operation  (STEP  375).  In  STEP  374,  if  it  is  de- 
termined  that  the  last  paper  currency  has  been  dis- 

50  charged,  the  discharging  operation  is  ended  (STEP 
376).  In  STEP  372,  if  the  leading  end  of  the  paper  cur- 
rency  is  not  detected,  clocking  is  started  (STEP  377), 
and  if  the  leading  end  of  the  paper  currency  is  not  yet 
detected  after  an  elapse  of  a  predetermined  length  of 

55  time,  for  example,  500  ms,  it  is  determined  that  a  sepa- 
ration  failure  or  paper  jam  has  occurred,  and  the  trans- 
actional  function  of  the  machine  is  halted  as  a  jam  error 
(STEP  378). 
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Referring  now  to  FIG.  36,  in  this  embodiment,  the 
paper  currency  is  normally  discharged  with  predeter- 
mined  intervals  of  L1  mm  between  the  preceding  and 
following  ones,  and  their  conveyance  speed  is  V1  mm/ 
sec.  The  necessary  time  for  switching  the  blade  50  is  tO 
ms.  Since  the  interval  between  the  paper  currency  40-1 
and  40-2  is  L1  ,  the  following  paper  currency  40-2  is  sent 
in  on  the  conveyer  belt  after  an  elapse  of  L1/V1  =  tl  msec 
since  the  first  paper  currency  40-1  has  passed  the  blade 
50.  In  order  to  increase  the  number  of  the  separated  pa- 
per  currency  per  unit  time,  it  is  established  that  tO  >  tl. 
If  the  paper  currency  interval  is  established  as  the 
above,  switching  of  the  blade  50  falls  behind,  but  there 
occurs  no  problem,  since  the  paper  currency  is  being 
normally  discharged  and  does  not  need  to  be  rejected. 

Referring  to  FIG.  33,  under  the  normal  condition, 
the  conveyer  motor  48  maintains  high  revolutions 
(STEP  391),  but  if  a  piece  of  paper  currency  in  a  poor 
condition  which  is  not  suitable  to  be  paid  out  is  detected 
by  transmission-type  photosensors  49  and  56,  FIG.  3 
(STEP  392),  the  signal  for  slowing  down  the  rotational 
speed  of  the  conveyer  motor  48  is  outputted  (STEP 
393).  The  conveyance  speed  of  the  paper  currency  held 
between  the  conveyer  belts  46  and  47  becomes  slow 
since  the  rotational  speed  of  the  conveyer  motor  48 
slows  down.  Further,  when  the  paper  currency  in  poor 
condition  is  detected  by  the  transmission-type  photo- 
sensors  49  and  56,  the  blade  50  is  driven  to  switch  the 
paper  currency  conveyance  passage  in  the  direction  of 
the  reject  safe  51  .  With  the  above  arrangement,  the  pa- 
per  currency  is  conveyed  at  a  relatively  slow  speed  com- 
pared  to  the  normal  one,  steered  by  the  blade  50,  and 
is  stored  in  the  reject  safe  51.  The  above-mentioned 
slow  conveyance  speed  is  established  so  that  there  is 
sufficient  time  for  the  blade  50  to  switch  the  paper  cur- 
rency  conveyance  passage. 

If  the  paper  currency  in  poor  condition  is  detected 
by  the  transmission  type  photosensors  49  and  56,  the 
discharging  motor  45  stops  its  rotation,  and  the  dis- 
charging  operation  of  the  following  paper  currency  is 
halted  until  this  paper  currency  in  poor  condition  is 
stored  in  the  reject  safe  51  .  After  the  paper  currency  in 
poor  condition  is  stored  in  the  reject  safe  51  (STEP  394), 
the  motor  45  restarts  its  rotation  to  discharge  the  rest  of 
the  paper  currency.  Also,  the  conveyor  motor  48  in- 
creases  its  rotational  speed  (STEP  391)  to  regain  the 
normal  paper  currency  conveyance  speed. 

Referring  to  FIG.  37,  if  a  piece  of  paper  currency 
40-4  is  skewed  and  the  preceding  paper  currency  40-3 
is  holding  the  normal  posture,  the  preceding  paper  cur- 
rency  40-3  does  not  need  to  be  rejected  though  the  fol- 
lowing  paper  currency  40-4  must  be  rejected  because 
it  is  skewed.  At  this  time,  let  the  interval  between  the 
paper  currency  40-3  and  40-4  be  L2  mm  in  the  shortest 
distance.  If  the  paper  currency  in  poor  condition  is  de- 
tected  by  each  sensor  and  a  command  is  issued  to  slow 
down  the  rotational  speed  of  the  conveyer  motor  48,  for 
example,  if  the  conveyance  speed  is  controlled  to  be  V2 

mm/sec,  the  following  paper  currency  40-4  is  sent  in  af- 
ter  L2/V2  =  t2  msec  since  the  preceding  paper  currency 
40-3  had  passed  the  blade  50.  Therefore,  if  tO,  the  time 
it  takes  to  switch  the  blade  51  ,  and  the  value  of  the  ro- 

5  tational  speed  V2  are  established  to  satisfy  tO  <  t2,  the 
blade  50  can  be  switched  by  the  time  the  following  paper 
currency  40-4  reaches  the  blade  50  after  the  preceding 
paper  currency  40-3  had  passed  blade  50;  therefore,  the 
paper  currency  40-4  can  be  stored  in  the  reject  safe  51  . 

10  After  the  paper  currency  in  poor  condition  40-4  is  stored 
in  the  reject  safe  51  ,  the  rotational  speed  of  the  conveyer 
motor  48  is  accelerated  to  regain  the  speed  V1  . 

According  to  the  automatic  paper  currency  dispens- 
ing  machine  having  such  a  structure  as  the  above,  de- 

15  tection  means  for  detecting  the  position  of  the  dis- 
charged  paper  currency  is  mounted  as  described 
above,  and  driving  means  for  the  picker  roller  and  feed 
roller  is  controlled  based  on  the  detection  results  from 
this  detection  means.  Therefore,  the  intervals  between 

20  the  pieces  of  continually  discharged  paper  currency  can 
be  set  shortened,  which  in  turn  makes  it  possible  to  in- 
crease  the  number  of  paper  currency  discharged  per 
unit  of  time. 

Further,  the  one-way  clutch  is  interposed  along  the 
25  driving  force  transmission  linkage  from  the  driving 

means  to  the  picker  roller;  therefore,  it  is  possible  to  dis- 
charge  more  than  one  type  of  paper  currency  having  dif- 
ferent  lengths  in  the  conveyance  direction,  while  pre- 
venting  skewing  of  or  damages  to  the  paper  currency, 

30  in  other  words,  it  is  possible  to  provide  a  highly  reliable 
discharging  mechanism. 

Further,  in  case  the  picker  rollers  are  mounted  on 
both  the  left  and  right  sides  relatively  to  the  discharging 
direction  of  the  paper  currency,  each  of  the  picker  roller 

35  is  independently  provided  with  its  own  interposed  one- 
way  clutch;  therefore,  even  if  the  preceding  paper  cur- 
rency  is  discharged  in  the  skewed  condition,  the  follow- 
ing  paper  currency  is  not  affected  by  this  condition,  in 
other  words,  reliability  is  further  improved. 

40  |f  an  extra  piece  of  paper  currency  has  been  halfway 
discharged  following  the  last  paper  currency,  that  extra 
paper  currency  can  be  discharged  all  the  way  and  stored 
in  the  reject  safe;  therefore,  it  is  safe  from  the  point  of 
crime  prevention.  Further,  during  this  discharging  oper- 

as  ation,  the  driving  means  for  the  picker  roller  is  operated 
at  a  slower  speed,  so  that  the  driving  means  can  be 
stopped  in  a  shorter  time  when  the  discharging  opera- 
tion  is  to  be  halted;  therefore,  no  more  extra  piece  of 
paper  currency  is  going  to  be  discharged. 

so  |f  the  paper  currency  being  conveyed  happens  to 
be  not  suitable  for  dispensing,  the  conveyance  speed  of 
conveying  means  is  slowed  down  to  store  this  paper  cur- 
rency  in  the  reject  safe;  therefore,  a  sufficient  time  can 
be  spent  to  switch  the  paper  currency  conveyance  pas- 

55  sage  to  the  direction  of  the  reject  safe,  and  in  addition, 
the  interval  can  be  shortened  for  the  paper  currency 
which  are  continuously  sent  in  under  the  normal  con- 
veyance  condition. 

15 
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Referring  to  FIG.  38,  the  automatic  paper  currency 
dispensing  machine  in  accordance  with  a  further  alter- 
native  embodiment  of  the  invention  has  a  casing  418. 
On  the  right  front  side  of  this  casing  418,  three  paper 
currency  storage  safes  419  are  removably  or  detacha- 
bly  mounted  in  the  vertical  layers  from  the  top.  Those 
paper  currency  storage  safes  419  have  an  identical 
structure.  They  have  an  opening  58  formed  on  the  front 
side  to  discharge  the  paper  currency  during  the  dispens- 
ing  operation,  and  also,  a  connector  426  on  the  read 
side,  which  is  fitted  to  each  of  the  connectors  422,  423, 
and  234  provided  on  the  casing  side,  as  shown  in  FIG. 
39,  to  secure  the  connection  to  the  control  434,  which 
will  be  described  later.  There  are  provided  on  the  front 
panel  of  the  casing  41  8,  paper  currency  collection  trays 
427,  428,  and  429,  each  of  which  flanks  the  correspond- 
ing  paper  currency  discharge  opening.  The  pieces  of  pa- 
per  currency  discharged  from  the  corresponding  paper 
currency  discharge  openings  are  stacked  in  these  trays 
to  be  collected  by  the  customer.  Further,  there  is  provid- 
ed  on  the  upper  left  side  (if  the  front  panel  of  this  casing 
418  a  card  handling  unit  for  handling  the  card,  that  is, 
card  read/write  printer  (CRP)  430.  This  card  handling 
unit  430  has  functions  to  read  the  magnetic  information 
from  the  card  inserted  by  the  customer,  to  write  on  the 
card  the  updated  information  pertaining  to  the  contents 
of  the  executed  current  transaction,  and  to  print  the  con- 
tents  of  the  executed  transaction  on  the  statement  strip. 
This  card  handling  unit  430  is  also  provided  with  a  slot 
431  formed  for  the  card  to  be  inserted. 

Below  this  card  slot  431  ,  a  display  432,  which  pref- 
erably  comprises  a  plasma  display  or  CRT,  is  provided 
to  display  instructions  for  the  input  operation  which  is 
followed  by  the  customer,  or  information  pertaining  to 
the  inputted  data.  Further  below  this  display,  a  key  pad 
433  having  multiple  keys  is  provided,  and  those  keys 
are  pressed  by  the  customer  to  carry  out  the  operation 
to  input  the  password,  amount  requested  to  be  paid,  and 
the  like.  In  the  lower  section  of  the  casing  41  8,  a  control 
unit  434  is  installed,  which  controls  the  above  mentioned 
structural  components  as  well  as  the  entire  machine. 
Further,  a  power  supply  435  which  powers  each  of  the 
components  of  this  machine  is  provided  adjacent  to  the 
control  unit  434. 

Three  safes  41  9  may  have  a  substantially  identical 
structure.  In  this  embodiment,  they  are  equivalent  to  the 
one  such  as  shown  in  FIG.  40,  in  which  the  safe  31  which 
was  described  with  reference  to  FIG.  3  is  provided  with 
additional  components:  connecter  426,  DIP  switch  56 
and  currency  type  identifying  sensor  unit  448  and  mem- 
ory  460,  which  will  be  described  later.  In  the  figures,  sim- 
ilar  components  or  structural  elements  are  designated 
by  like  reference  numerals  and  redundant  descriptions 
will  be  avoided  for  simplicity. 

The  currency  type  identifying  sensor  448  is  mount- 
ed  along  the  conveyance  passage  109,  and  develops 
the  signal  corresponding  to  the  type  of  the  paper  cur- 
rency  which  is  discharged  from  a  paper  currency  stor- 

age  400  and  conveyed  through  the  conveyance  pas- 
sage  109  in  the  paper  currency  storage  safe  419. 

As  is  more  evident  in  FIG.  41,  the  paper  currency 
storage  400  contains  a  pair  of  guides  451a  and  451b. 

5  They  are  the  paper  currency  guides  to  define  the  paper 
currency  storage  location  on  the  basis  of  the  longitudinal 
measurement  of  the  paper  currency  40,  and  they  are 
structured  so  that  one,  451a,  is  fixed,  and  the  other, 
451b,  is  movable.  This  movable  paper  currency  guide 

10  451b  is  removably  supported  by  a  projection  452.  This 
projection  452  is  provided  in  two  rows  placed  toward 
both  front  and  rear  ends  of  the  storage  space  54  of  the 
paper  currency  40,  as  shown  in  FIG.  41  ,  which  is  a  plan 
of  the  safe  viewed  from  above,  with  its  upper  base  being 

is  open.  In  the  instant  embodiment,  each  row  comprises 
four  pieces  of  projection  451  b,  providing  grooves  453a, 
453b,  and  453c;  therefore,  the  width  of  the  storage 
space  400  can  be  changed  in  three  steps.  The  movable 
paper  currency  guide  451b  is  inserted  and  fitted  in  the 

20  selected  one  of  the  grooves  453a,  453b,  and  453c,  so 
that  the  paper  currency  guide  451b  is  supported  in  the 
upright  position. 

The  paper  currency  guide  415b  can  be  fitted  in  any 
one  of  the  three  grooves  453a,  453b,  and  453c,  which 

25  offer  three  choices  of  paper  currency  size,  and  the  stor- 
age  location  which  corresponds  to  the  type  of  paper  cur- 
rency  to  be  stored  is  defined  by  selecting  the  fitting  lo- 
cation.  More  specifically,  if  the  paper  currency  guide 
451b  is  engaged  in  the  most  inward  groove  453a,  the 

30  width  between  the  opposing  paper  currency  guides 
451a  and  451b  becomes  just  right  for  storing  the  one- 
thousand  yen  note  for  the  smallest  size;  in  the  middle 
groove  453b,  the  five-thousand  yen  note  for  the  medium 
size;  and  in  the  most  outward  groove  453c,  the  ten-thou- 

35  sand  note  for  the  largest  size. 
Referring  to  FIG.  42,  a  DIP  switch  456  is  provided 

at  the  bottom  on  the  front  panel  of  the  lower  base  53, 
and  this  is  operated,  after  the  placement  of  the  paper 
currency,  to  set  up  the  paper  currency  type  data  repre- 

40  sentative  of  the  types  of  paper  currency  stored  in  the 
safe  419.  As  shown  in  FIG.  43,  the  DIP  switch  456  has 
switches  456a  to  display  four  digits.  It  is  established  that 
"0"  denoted  by  this  switch  456a  indicates  low,  and  "1" 
indicates  high.  For  example,  if  the  one-thousand  yen 

45  note  is  stored,  the  display  generated  through  the  manip- 
ulation  of  the  switches  456a  shows  "0001;"  "0010"  for 
the  five-thousand  yen  note;  and  "001  1  "  for  the  ten-thou- 
sand  yen  note.  With  this  arrangement  in  place,  the  in- 
formation  pertaining  to  the  types  of  the  paper  currency 

so  stored  in  the  safe  41  9  can  be  inputted. 
Since  the  paper  currency  storage  safe  419  has  a 

structure  which  can  accommodate  any  type  of  paper 
currency  as  was  described  above,  in  other  words,  it  is 
only  necessary  to  engage  the  paper  currency  guide 

55  451  b  to  one  of  the  grooves  453a,  453b,  and  453c,  which 
corresponds  to  the  size  of  the  type  of  paper  currency  to 
be  stored.  For  example,  let's  take  the  case  in  which  the 
one-thousand  yen  note  is  wanted  to  be  stored.  First,  the 
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lock  61  is  released  with  an  unshown  key  to  open  the 
upper  base  54.  Next,  the  stage  41  for  pressing  the  paper 
currency  40  toward  the  picker  roller  44  is  moved  back 
toward  the  reject  safe  51  and  fixed  there,  so  that  the 
space  for  storing  the  paper  currency  is  secured  between 
it  and  the  picker  roller  44  on  the  opposite  side.  Then,  the 
movable  paper  currency  guide  451  b  is  engaged  with  the 
most  inward  groove  453a  to  secure  the  space  having 
the  width  to  match  the  length  of  the  one-thousand  yen 
note,  in  coordination  with  the  paper  currency  guide 
451a,  and  the  desired  number  of  one-thousand  yen 
notes  are  stored  in  this  space  to  hold  the  orderly  upright 
position.  Next,  as  the  stage  41  is  released  from  its  fixed 
position,  the  stage  41  springs  back  to  press  the  paper 
currency  40  toward  the  picker  roller  44,  completing  the 
loading  process  of  the  paper  currency  40. 

When  the  upper  base  54  is  closed  and  the  lock  61 
is  set,  the  DIP  switch  456  is  operated  to  indicate  what 
type  of  paper  currency  is  stored  in  this  safe  41  9.  In  this 
case,  "0001"  is  set  since  one-thousand  yen  notes  are 
stored.  In  the  same  manner,  necessary  types  of  paper 
currency,  for  example  the  five-thousand  yen  notes  and 
the  ten-thousand  yen  notes,  are  stored,  and  the  perti- 
nent  information  pertaining  to  the  paper  currency  type 
is  indicated  by  the  DIP  switch  456.  It  is  not  necessary  to 
store  all  of  the  available  types  of  paper  currency  as  was 
described  above.  Instead,  only  the  ten-thousand  yen 
notes,  or  a  combination  of  the  thousand  yen  notes  and 
the  ten-thousand  yen  notes  may  be  stored;  therefore, 
the  type  of  paper  currency  to  be  stored  can  be  deter- 
mined  to  offer  the  best  efficiency  for  the  selected  oper- 
ational  mode.  At  this  time,  the  types  of  the  available  pa- 
per  currency  may  be  displayed  as  customer  information 
on  the  display  432  through  the  main  control  434,  which 
reads  the  arrangement  of  the  DIP  switch  456. 

After  the  preparation  of  the  safes  is  completed  in 
the  above-mentioned  manner,  the  safes  are  inserted, 
back  side  first,  and  loaded  into  the  safe  installation  slot 
in  the  casing  41  8  of  the  machine,  and  the  connector  426 
which  is  provided  on  the  back  side  of  each  paper  cur- 
rency  storage  safe  41  9  is  connected  to  one  of  the  con- 
cave  connectors  422,  423,  and  424  provided  on  the  cas- 
ing  418.  Behind  the  rear  panel  on  which  the  connector 
426  is  attached,  that  is,  within  the  safe  419,  there  are 
motor  45  for  driving  to  separate  and  discharge  the  paper 
currency,  conveyer  motor  48,  connecting  wires  for  trans- 
mitting  the  start  or  stop  signal  to  the  actuator  of  the  blade 
51,  and  sensors  49,  56,  57,  and  448  for  detecting  the 
conveyance  anomalies  or  identifying  the  type  of  paper 
currency.  Also,  there  are  wires,  not  shown,  installed  for 
transmitting  the  detection  signals. 

When  each  of  the  connectors  426  is  connected  to 
one  of  the  connectors  422,  423,  and  424,  and  the  un- 
shown  switch  of  the  power  source  435  is  turned  on,  the 
power  is  supplied  through  the  connectors  422,  423,  and 
424,  and  connector  426  to  the  components  within  the 
safe  419,  and  the  information  representing  the  paper 
currency  type  set  up  by  the  DIP  switch  456  is  sent  to  the 

control  434.  The  main  control  434  receives  in  the  above- 
mentioned  manner  the  information  representing  the 
type  of  the  paper  currency  40  stored  in  the  installed  safe 
419.  When  there  occurs  a  dispensing  request  from  the 

5  customer,  the  main  control  434  gives  a  command  to  the 
paper  currency  storage  safe  41  9  to  discharge  the  paper 
currency,  based  on  this  information  representing  the 
type  of  paper  currency. 

Referring  to  FIG.  44,  the  automatic  paper  currency 
10  dispensing  machine  contains  an  internal  operation  pan- 

el  457,  and  this  is  a  unit  provided  within  the  casing  418 
to  be  operated  by  the  personnel  of  the  financial  institu- 
tion  during  the  maintenance  checkup  and  the  like.  This 
machine  is  also  provided  with  a  paper  currency  dis- 

15  charging  unit  458  for  discharging  the  paper  currency 
from  the  storage  safe  419  installed  in  the  safe  installa- 
tion  slot.  The  control  434  is  provided  with  a  storage  safe 
management  memory  459  which  stores  various  infor- 
mation  pertaining  to  the  type  of  the  paper  currency 

20  stored  in  the  storage  safe  41  9,  and  the  executed  trans- 
actions,  as  operational  history  and  trouble  record  of  the 
safe  419.  This  operational  history  includes  the  counts 
and  the  amount  of  the  transactions  executed  by  the  au- 
tomatic  paper  currency  dispensing  machine,  and  the 

25  trouble  record  includes  the  error  counts  data  pertaining 
to  double  discharge,  detection  of  damaged  paper  cur- 
rency,  and  the  like;  in  other  words,  the  information  about 
all  the  transactions  executed  by  any  of  the  storage  safes 
419  installed  in  the  machine,  and  all  the  things  which 

30  happen  to  any  of  them  are  stored. 
More  specifically,  the  control  434  knows  what  type 

of  paper  currency  is  stored  in  which  one  of  the  storage 
safes  419,  based  on  the  information  from  the  storage 
safe  41  9.  Let  it  be  that  the  storage  safe  41  9  storing  the 

35  one-thousand  yen  notes  is  installed  in  the  uppermost 
safe  installation  slot;  the  storage  safe  419  storing  the 
five-thousand  yen  notes,  in  the  middle  slot;  and  the  stor- 
age  safe  41  9  storing  the  ten-thousand  yen  notes,  in  the 
lowest  slot.  If  an  amount  of,  for  example,  57,000  yen,  is 

40  requested  by  the  customer,  the  main  control  434  con- 
trols  the  paper  currency  discharging  unit  458  to  dis- 
charge  five  units  of  the  ten-thousand  yen  note  from  the 
storage  safe  41  9  in  the  lowest  slot,  one  unit  of  five-thou- 
sand  yen  note  from  the  storage  safe  419  in  the  middle 

45  slot,  and  two  units  of  the  thousand  yen  note  from  the 
uppermost  slot.  The  paper  currency  discharging  unit 
458  discharges  from  the  safe  41  9  the  specified  number 
of  paper  currency,  and  then,  sequentially  carries  out  the 
conveying,  detecting,  collecting,  and  discharging  steps. 

so  Meanwhile,  the  information  in  the  storage  safe  manage- 
ment  record  section  459  is  updated.  That  is,  the  trans- 
action  count  information  is  incremented  by  one,  and  the 
paper  currency  count  information  pertaining  to  the  dis- 
charged  paper  currency  is  updated  to  reflect  the  values 

55  incremented  by  five  from  five  units  of  the  ten-thousand 
yen  note,  one  from  one  unit  of  the  five-thousand  yen 
note,  and  two  from  two  units  of  the  one-thousand  yen 
note,  respectively.  Also,  if  at  this  time  a  double  discharge 
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occurs,  the  value  in  the  information  which  records  the 
double  discharge  counts  is  incremented  by  one. 

In  this  way,  the  automatic  paper  currency  dispens- 
ing  machine  grasps  the  information  pertaining  to  the  ex- 
ecuted  transactions  by  means  of  storing  the  various 
transaction  information  pertaining  to  the  executed  trans- 
action,  all  together  in  the  control  434.  This  information 
is  called  upon  for  the  supervision  of  the  paper  currency 
amount  handled  during  the  transactions,  orforthe  main- 
tenance  checkup  of  the  mechanical  sections  such  as  the 
paper  currency  dispensing  unit  458,  after  the  end  of  the 
operation. 

The  storage  safe  41  9  is  provided  with  its  own  stor- 
age  safe  management  memory  positioned  adjacent  to 
the  reject  safe  51,  and  as  shown  in  FIG.  40,  this  inde- 
pendently  stores  the  operational  history  and  trouble 
record  of  the  pertinent  safe  41  9.  The  storage  safe  man- 
agement  memory  460  is  electrically  connected  to  the 
control  434  as  the  connector  425  of  the  safe  41  9  is  con- 
nected  to  the  connector  422,  423,  or  424  of  the  machine 
main  assembly.  When  the  power  source  435  is  turned 
on  after  the  installation  of  the  safe,  it  is  made  possible 
by  the  control  from  the  control  434  for  the  machine  to 
be  operated,  and  at  the  same  time,  it  is  made  possible 
for  the  storage  safe  management  memory  460  to  be  ac- 
cessed  for  the  collection  of  the  transaction  information 
or  the  addition  of  the  updated  information. 

The  storage  safe  management  memory  460  is  pro- 
vided  with  an  operational  data  format  to  store  the  oper- 
ational  data,  and  a  trouble  data  format  to  store  the  trou- 
ble  data,  as  shown  in  FIGS.  45  and  46,  respectively. 
First,  as  shown  in  FIG.  46,  the  operational  data  is  set  up 
to  store  the  individual  dispensing  operation  counts  and 
paper  currency  counts  for  each  of  the  thousand,  five 
thousand,  and  ten  thousand  notes;  the  total  dispensing 
operation  count  and  paper  currency  count  for  the  entire 
paper  currency;  the  output  values  from  the  first  and  sec- 
ond  sensors  49  and  56  which  detect  whether  or  not  the 
paper  currency  discharged  during  the  dispensing  oper- 
ation  are  fit  for  the  dispensing;  the  driving  time  of  the 
motor  45  for  separating  and  discharging  the  paper  cur- 
rency  and  the  motor  48  for  conveying  the  paper  curren- 
cy;  and  other  various  information. 

Further,  as  shown  in  FIG.  46,  the  trouble  data  is  de- 
signed  to  store,  in  addition  to  a  portion  of  the  above- 
mentioned  operational  data,  the  various  trouble  infor- 
mation  such  as  total  reject  counts  for  each  paper  cur- 
rency  type;  skew  reject  counts  to  show  the  number  of 
times  excessive  skewing  occurs,  on  the  paper  currency 
type  basis;  reject  counts  of  double  discharge  for  each 
paper  currency  type;  jam  counts  to  show  the  number  of 
times  the  paper  currency  jams,  on  the  paper  currency 
type  basis. 

Coming  back  to  FIG.  44,  the  control  434  contains  a 
transaction  information  control  section  463.  The  control 
463  accesses  each  storage  safe  management  memory 
460  in  the  individual  storage  safe  419  through  the  con- 
nector  425  and  the  connectors  422,  423,  or  424,  to  col- 

lect  the  various  information  pertaining  to  the  executed 
transactions,  or  to  update  it  with  additional  information. 

Referring  to  FIGS.  46  and  48,  in  operation,  when 
data  representative  of  the  amount  of  payment,  (for  ex- 

5  ample  57,000  yen)  is  entered  by  the  customer  through 
the  key  pad  433  (STEP  501),  this  input  information  is 
transmitted  to  the  main  control  434,  and  based  on  the 
paper  currency  type  information  obtained  from  the  stor- 
age  safe  41  9,  the  control  434  instructs  the  storage  safes 

10  41  9,  which  hold  the  paper  currency  pertinent  to  the  re- 
quested  amount,  to  discharge  the  paper  currency.  First, 
the  control  434  issues  to  the  paper  currency  discharging 
unit  458  a  command  to  pay  five  units  of  the  ten-thousand 
yen  note  (STEP  502).  In  response  to  this  instruction,  the 

is  picker  roller  44  and  feed  roller  42  of  the  safe  41  9,  which 
stores  the  ten-thousand  yen  note  and  is  loaded  in  the 
lowermost  level  slot,  are  driven  to  rotate  to  separate  and 
send  out  the  paper  currency  piece  by  piece,  which  is 
held  between  and  conveyed  by  the  conveyer  belts  46 

20  and  47  (STEP  503).  When  a  single  piece  of  paper  cur- 
rency  is  discharged  and  its  degree  of  skewing  falls  within 
a  predetermined  range  (STEP  504),  the  paper  currency 
40  is  just  deposited  into  the  collection  tray  429  from  the 
paper  currency  discharge  opening  58  (STEP  506).  At 

25  this  time,  the  control  457  counts  the  discharged  paper 
currency  through  the  sensor  57.  If  more  than  two  units 
of  paper  currency  are  simultaneously  discharged,  they 
are  stored  in  the  reject  safe  51  (STEP  505),  and  the  op- 
eration  to  separate  the  paper  currency  is  restarted.  At 

30  the  moment  when  five  pieces  of  the  discharged  paper 
currency  are  counted,  it  is  determined  that  five  pieces 
of  ten-thousand  yen  note  have  been  deposited  in  the 
collection  tray  429  (STEP  507);  therefore,  the  rotation 
of  the  picker  roller  44  and  feed  roller  42  of  the  ten-thou- 

35  sand  yen  note  safe  41  9  is  stopped,  halting  the  operation 
to  separate  and  discharge  the  ten-thousand  yen  note 
(STEP  508). 

Then,  as  soon  as  it  is  confirmed  that  five  units  of  the 
ten-thousand  yen  note  have  been  normally  paid  out  in 

40  the  above-mentioned  manner,  one  unit  of  the  five-thou- 
sand  yen  note  is  discharged  in  the  same  manner.  Next, 
a  command  is  sent  to  the  thousand  yen  note  safe  419 
on  the  uppermost  level,  to  pay  two  units  of  the  thousand 
yen  note  (STEP  509).  After  these  two  units  are  depos- 

es  ited  in  the  tray  427  like  the  ten-thousand  yen  notes,  the 
operation  to  separate  and  discharge  the  thousand  yen 
notes  is  stopped  (STEPS  510  to  515).  Finally,  the  cus- 
tomer  picks  up  the  paper  currency  from  the  collection 
trays  427,  428,  and  429,  which  ends  the  operation  to 

so  dispense  the  paper  currency  (STEP  516). 
In  the  above  mentioned  manner,  five  units  of  the 

ten-thousand  yen  note  are  discharged  from  the  storage 
safe  419  on  the  lowest  level;  one  unit  of  the  five-thou- 
sand  yen  note,  from  the  storage  safe  41  9  on  the  middle 

55  level;  and  two  units  of  the  thousand  yen  note,  from  the 
storage  safe  41  9  on  the  uppermost  level,  respectively. 
Those  individual  discharging  operations  cause  the  in- 
formation  pertaining  to  the  types  and  count  values  of  the 
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discharged  paper  currency  40  to  be  updated  in  the  stor- 
age  safe  management  memory  460  through  the  trans- 
action  information  control  463. 

Referring  to  FIG.  49,  during  the  operation  to  dis- 
charge  the  ten-thousand  yen  notes  for  the  transaction 
to  pay  57,000  yen,  if  no  detection  signal  is  sent  out  from 
the  conveyance  detection  sensor  57,  the  control  434  de- 
termines  that  a  jam  has  occurred  (STEP  531),  and  ceas- 
es  the  discharging  operation  of  the  ten-thousand  yen 
note  safe  41  9  (STEP  532).  If,  for  example,  three  pieces 
of  the  ten-thousand  yen  note  have  been  already  depos- 
ited  in  the  collection  tray  429,  a  command  is  sent  to  the 
safe  41  9  on  the  middle  level  by  the  control  434,  to  make 
the  rest  of  payment,  that  is  twenty  thousand  yen,  using 
the  five-thousand  yen  notes  (STEP  533);  therefore,  the 
picker  roller  44  and  feed  roller  42  of  the  five-thousand 
yen  note  safe  41  9  are  driven  to  rotate,  separating  and 
discharging,  one  by  one,  pieces  of  the  five-thousand  yen 
note,  which  are  held  between  and  conveyed  by  the  con- 
veyer  belts  46  and  47  (STEP  534),  and  deposited  into 
the  collection  tray  428  from  the  paper  currency  discharg- 
ing  opening  22  (STEP  535).  When  four  units  of  the  five- 
thousand  yen  note  are  deposited  in  the  collection  tray 
428  (STEP  536),  the  rotation  of  the  picker  roller  44  and 
feeder  roller  42  of  the  five-thousand  yen  note  safe  419 
is  stopped,  in  other  words,  the  operation  to  separate  and 
discharge  the  ten-thousand  yen  note  is  stopped  (STEP 
537),  ending  the  jam  handling  process  (STEP  538).  In- 
cidentally,  if  the  five-thousand  yen  note  gets  jammed, 
the  thousand  yen  note  is  paid  as  the  replacement  in  the 
same  manner.  If  the  thousand  yen  note  gets  jammed, 
the  payment  of  the  thousand  yen  note  is  ceased;  there- 
fore,  the  dispensing  operation  thereafter  is  carried  out 
as  a  limited  operation  to  dispense  just  the  ten-thousand 
yen  and  five-thousand  yen  notes. 

In  this  embodiment,  a  mechanism  to  take  back  into 
the  safe  41  9  the  paper  currency  deposited  in  the  paper 
currency  collection  trays  427,  428,  and  429,  that  is  re- 
trieval  mechanism,  is  not  illustrated.  If  this  retrieval  func- 
tion  is  added,  the  dispensing  operation  is  structured  in 
the  following  manner.  For  example,  if  the  ten-thousand 
yen  note  gets  jammed,  this  fact  is  displayed.  Then,  the 
payment  is  made  using,  instead,  the  five-thousand  yen 
note  after  the  customer's  approval,  indicated  by  press- 
ing  the  confirm  key.  If  there  is  no  approval,  the  paper 
currency  in  the  collection  tray  are  retrieved  into  the  ma- 
chine  and  the  card  is  returned  to  the  customer,  followed 
by  a  display  such  as  "Presently,  payment  is  made  by 
only  the  five-thousand  and  ten-thousand  yen  notes"  pre- 
sented  on  the  display  432. 

Further,  this  embodiment  is  described  referring  to 
the  case  in  which  three  types  of  paper  currency,  that  is 
the  ten-thousand,  five-thousand,  and  one-thousand  yen 
notes,  are  handled.  However,  all  the  paper  currency 
may  be  the  ten-thousand  yen  notes,  and  in  such  a  case, 
a  message  such  as  the  above  is  not  necessary,  in  other 
words,  it  is  only  necessary  to  cease  the  discharging  op- 
eration  of  the  safe,  in  which  the  jam  has  occurred,  and 

restart  the  paper  currency  dispensing  operation  with  use 
of  the  rest  of  safes.  Then,  the  normal  transaction  may 
be  restored  after  the  arrival  of  the  maintenance  person 
who  removes  the  jammed  paper  currency  to  restore  the 

5  normal  operation. 
During  the  paper  currency  dispensing  service  oper- 

ation,  if  an  erroneous  conveyance  of  the  paper  currency 
40,  for  example,  simultaneous  conveyance  of  more  than 
two  units  of  paper  currency,  is  detected  by  the  sensors 

10  49  and  56,  the  information  pertaining  to  the  double  dis- 
charge  reject  counts  for  each  paper  currency  type  is  up- 
dated,  and  for  example,  if  excessive  skewing  is  detect- 
ed,  the  information  pertaining  to  the  skew  reject  counts 
for  each  paper  currency  type  is  updated,  in  the  same 

is  manner  as  the  paper  currency  discharge  counts  and  the 
like.  If  the  other  factors  which  cause  the  paper  currency 
to  be  rejected  are  detected,  the  information  of  the  ad- 
dresses  which  are  pertinent  to  the  respective  factors  are 
accessed,  and  the  information  pertaining  to  the  total  re- 

20  ject  counts  are  updated  by  the  control  434  through  the 
transaction  information  control  463. 

This  information  indicates  the  reject  occurrence 
rate  for  each  of  storage  safes  419;  therefore,  the  safe 
with  a  high  reject  occurrence  rate  can  be  identified,  sug- 

25  gesting  the  need  for  a  maintenance  checkup  by  the 
maintenance  personnel  or  for  a  replacement  operation. 
For  example,  if  the  value  indicating  the  double  discharge 
reject  counts  is  large,  the  discharging  operation  can  be 
stabilized  by  checking  or  replacing  the  components, 

30  such  as  the  feed  roller  42  or  reverse  roller  43,  for  dis- 
charging  the  paper  currency  40. 

Further,  the  operational  data  in  the  storage  safe 
management  memory  460  also  contains  information 
which  is  useful  for  checking  the  various  sensors  and  ac- 

35  tuators  in  the  safe  41  9.  The  sensor  units  49  and  56  con- 
tain  a  pair  consisting  of  a  light  emitting  device  to  emit 
light  and  a  photosensitive  device  to  sense  this  light,  one 
of  which  is  positioned  above  and  the  other  of  which  is 
below  the  conveyance  passage  109.  If  foreign  sub- 

40  stance,  such  as  paper  dust,  is  deposited  and  accumu- 
lated  on  the  light  emitting  or  light  sensing  section  of  the 
sensors,  the  output  values  of  the  sensors  are  some- 
times  deteriorated.  If  such  a  condition  happens,  it  may 
occur  that  the  sensors  cannot  sense  the  emitted  light 

45  signal,  and  consequently,  they  may  react  as  if  they  have 
detected  the  presence  of  the  paper  currency  even  when 
the  paper  currency  40  is  not  passing  by  the  sensor  units. 
Therefore,  in  order  to  prevent  such  an  occurrence,  the 
values  for  the  output  levels  of  the  sensor  49  or  56  are 

so  stored,  through  the  transaction  information  control  463, 
at  a  position  having  a  predetermined  address  in  the  op- 
erational  data;  therefore,  the  maintenance  personnel 
can  be  suggested  to  perform  a  cleaning  operation  and 
the  like  before  the  above-mentioned  values  deteriorate 

55  to  the  critical  values  at  which  the  erroneous  detection 
begins  to  occurs. 

Further,  the  same  holds  true  regarding  the  actua- 
tors.  For  example,  if  the  data  pertaining  to  the  cumula- 

19 



37 EP  0  540  867  B1 38 

tive  driving  hours  of  the  separating  and  discharging  mo- 
tor  45  is  updated  and  stored,  through  the  transaction  in- 
formation  control  463,  at  a  position  having  a  predeter- 
mined  address  in  the  operational  data,  and  the  rated  life 
E  (hour)  is  established,  it  becomes  possible  by  compar- 
ing  those  data  to  inform  the  maintenance  personnel  of 
the  component  replacement  timing  before  the  rated  life 
of  the  motor  45  expires.  Thus,  the  troubles  which  are 
likely  to  occur  to  the  storage  safe  41  9  can  be  prevented 
by  identifying  them  in  advance  as  described  above.  In- 
cidentally,  the  operation  to  collect  those  operational  data 
and  trouble  data  is  carried  out  by  the  maintenance  per- 
sonnel,  using  an  operational  component  such  as  un- 
shown  keys  of  the  internal  operation  panel  457  of  the 
machine  main  assembly. 

The  above-described  embodiment  is  directed  to  the 
automatic  cash  transaction  machine  functioning  as  an 
automatic  paper  currency  dispensing  machine  which 
handles  the  paper  currency  dispensing  transaction. 
However,  needless  to  say,  the  present  invention  is  not 
limited  to  be  applied  only  to  the  automatic  paper  curren- 
cy  dispensing  machine,  and  can  be  also  applied  to  a 
machine  which  handles  deposit  transactions  or  a  ma- 
chine  which  handle  both  deposit  and  withdrawal  trans- 
actions.  In  other  words,  if  the  information  pertaining  to 
the  types  and  counts  of  currency  to  be  deposited,  error 
counts  of  the  cash  receiving  mechanism,  and  the  like, 
are  stored  in  the  machine  to  be  used  for  the  execution 
of  deposit  transactions,  and  if  the  information  pertaining 
to  the  dispensing  operation,  which  was  described  refer- 
ring  to  this  embodiment,  are  stored,  in  addition  to  the 
deposit  transaction,  in  the  machine  to  be  used  for  the 
execution  of  both  deposit  and  withdrawal  transactions, 
it  can  be  easily  accomplished  not  only  to  keep  the  record 
of  the  respective  transaction  amounts,  but  also,  to  locate 
where  the  troubles  have  occurred.  Further,  it  is  needless 
to  say  that  the  present  invention  can  be  applied  to  a  ma- 
chine  which  handles  not  only  paper  currency,  but  also 
coins. 

If  it  happens  that  the  paper  currency  storage  safe 
419  in  the  middle  level  slot,  which  stores  the  five-thou- 
sand  yen  note,  has  become  empty  during  the  above 
transaction,  the  main  control  434  executes  a  control  to 
discharge  the  paper  currency  from  a  different  safe  to 
match  this  amount  of  five-thousand  yen.  In  other  words, 
since  the  control  434  knows  which  type  of  paper  curren- 
cy  is  stored  in  which  one  of  paper  currency  storage  safes 
419  which  are  respectively  placed  in  the  uppermost, 
middle,  or  lowermost  slot,  it  can  execute  the  control  to 
discharge  exact  units  of  the  one-thousand  yen  note  in 
place  of  the  five-thousand  yen  note.  Therefore,  in  this 
case,  the  payment  request  can  be  met  through  the  in- 
struction  to  discharge  a  total  of  seven  units  of  the  one- 
thousand  yen  note  from  the  paper  currency  storage  safe 
419  in  the  uppermost  slot. 

As  described  in  the  foregoing,  if  the  double  dis- 
charge  or  skewing  is  detected  during  the  dispensing  op- 
eration,  the  involved  units  of  paper  currency  are  stored 

in  the  reject  safe  51  ,  and  then,  the  discharging  and  con- 
veying  operations  are  repeated  until  the  right  number  of 
paper  currency  in  the  normal  condition  will  have  been 
delivered.  Further,  if  the  currency  types  which  are  in- 

5  structed  to  be  discharged  by  the  control  434  do  not 
match  the  result  of  the  currency  type  identification  which 
is  carried  out  by  the  currency  type  identification  sensor 
448  on  the  actually  discharged  units  of  paper  currency, 
the  blade  50  is  rotated  to  send  the  involved  currency  into 

10  the  reject  safe,  as  when  the  abnormal  conveyance  oc- 
curs. 

The  disagreement  between  the  currency  type  infor- 
mation  held  by  the  control  434  and  the  type  of  paper 
currency  which  is  actually  discharged  and  identified  by 

is  the  currency  type  identification  sensor  448  may  occur 
in  such  a  case  when  a  one-thousand  yen  note  is  mixed 
up  and  stored  in  the  safe  for  the  ten-thousand  yen  notes, 
or  when  the  paper  currency  guide  451b  is  fitted  in  the 
outermost  groove  453c  which  corresponds  to  the  ten- 

20  thousand  yen  note,  but  the  paper  currency  which  have 
been  actually  stored  are  of  the  five-thousand  yen  note. 
However,  even  if  the  paper  currency  of  a  type  different 
from  the  type  established  by  the  DIP  switch  456  has 
been  stored,  the  discharged  paper  currency  never  fails 

25  to  be  identified  by  the  currency  type  identification  sensor 
448;  therefore,  it  is  not  going  to  be  mistakenly  paid  out 
to  the  customer.  Further,  if  all  units  of  the  paper  currency 
stored  in  a  particular  safe  are  of  a  type  different  from  the 
currency  type  information  indicated  by  the  DIP  switch 

30  456,  all  pieces  of  the  paper  currency  discharged  from 
this  safe  are  sent  to  the  reject  safe  51.  Therefore,  the 
control  434  is  provided  with  a  control  function  to  halt  the 
operation  temporarily;  therefore,  if  a  particular  safe  con- 
tinuously  experiences  a  predetermined  number  of  re- 

35  jects,  for  example  10  times,  it  is  determined  that  there 
has  been  a  setting  mistake  caused  by  the  person  in 
charge  or  some  other  reasons,  and  the  operation  of  the 
machine  is  temporarily  halted.  With  the  above  arrange- 
ment,  it  becomes  possible  to  carry  out  a  smooth  paper 

40  currency  dispensing  operation. 
Also,  when  the  paper  currency  are  discharged,  if  a 

display  such  as  "50  thousand  yen  is  paid  from  the  low- 
ermost  opening;  five  thousand  yen,  from  the  middle 
opening;  and  two  thousand  yen,  from  the  uppermost 

45  opening"  is  presented  on  the  display  432,  it  is  possible 
to  minimize  an  incident  such  that  the  customer  leaves 
the  cash  behind.  Also,  if  it  is  arranged  so  that  the  infor- 
mation  pertaining  to  the  types  of  paper  currency  set  up 
by  the  DIP  switch  456  is  shown  on  the  LED  display,  for 

so  example,  of  the  DIP  switch  456,  it  becomes  possible  for 
the  person  in  charge  to  have  a  look  at  the  DIP  switch 
456  and  to  find  out  easily  which  type  of  paper  currency 
is  stored  in  which  safe. 

FIGS.  50  and  51  show  a  further  alternative  embod- 
55  iment  in  which  a  signal  to  indicate  the  type  of  the  cur- 

rency  stored  in  the  safe  419  is  outputted.  In  the  figure, 
the  guide  sensors  659a,  659b,  and  659c  are  provided 
in  the  respective  grooves  453a,  453b  and  453c  of  the 
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projection  452.  These  sensors  comprising  detection  de- 
vices,  such  as  photocouplers,  detect  whether  or  not  the 
paper  currency  guide  451  b  is  fitted  in  one  of  the  grooves 
453a,  453b,  and  453c.  The  signal  from  those  guide  sen- 
sors  659a,  659b,  or  659c  is  used  by  the  control  434  to  s 
determine  in  which  one  of  the  grooves  453a,  453b,  and 
453c  the  paper  currency  guide  451  b  is  engaged,  in  other 
words,  to  identify  the  currency  type. 

These  guide  sensors  659a,  659b,  and  659c  are 
formed  to  have  a  concave  cross  section  profile,  that  is,  10 
to  have  a  groove  659g  located  in  the  middle,  as  shown 
in  FIG.  52  which  represents  the  sensor  659a.  The  sen- 
sor  659a  is  positioned  to  constitute  a  segment  of  the 
groove  453a,  in  such  a  manner  that  the  center  line  of 
this  groove  659g  is  aligned  to  form  an  approximately  15 
straight  line  with  the  center  line  of  the  groove  453a  of 
the  projection  452.  The  output  signal  of  this  guide  sensor 
659a  is  sent  to  the  connector  426  through  the  connect- 
ing  wires  659e  and  659f,  and  then  is  transmitted  to  con- 
trol  434  through  the  connector  422,  423,  or  424  of  the  20 
machine's  main  assembly.  The  paper  currency  40 
stored  in  the  storage  area  400  is  supported  from  under- 
neath  with  currency  table  660. 

The  procedure  for  storing  the  paper  currency  in  the 
paper  currency  storage  safe  419  is  approximately  the  25 
same  as  that  in  the  above-mentioned  embodiment. 
Here,  when  the  paper  currency  guide  451b  is  fitted  in 
one  of  the  grooves  453a,  453b,  and  453c  of  the  projec- 
tion  452,  the  corresponding  guide  sensors  659a,  659b, 
or  659c  outputs  the  signal  to  indicates  the  presence  of  30 
this  paper  currency  guide  451b.  Therefore,  when  this 
safe  41  9  is  installed  in  the  automatic  paper  currency  dis- 
pensing  machine,  the  type  of  the  paper  currency  50 
stored  in  the  safe  419  is  automatically  identified  by  the 
control  434  even  if  the  DIP  switch  456  is  not  provided.  35 
In  other  words,  even  if  the  information  pertaining  to  the 
type  of  the  stored  paper  currency  40  is  not  manually  set, 
the  currency  type  information  is  surely  transmitted  to  the 
control  434.  Therefore,  the  control  434  uses  the  curren- 
cy  type  information  obtained  as  the  results  of  the  detec-  40 
tion  by  the  guide  sensors  659a,  659b,  or  659c  provided 
in  the  paper  currency  storage  safe  41  9,  to  instruct  each 
paper  currency  storage  safe  419  to  carry  out  the  dis- 
pensing  operation  in  response  to  the  payment  request 
from  the  customer.  45 

In  the  above-mentioned  alternative  embodiment, 
the  guide  sensor  659a  and  the  like  are  photocouplers. 
However,  they  do  not  need  to  be  photocouplers  as  long 
as  they  are  detection  means  for  detecting  the  presence 
or  absence  of  the  paper  currency  guide  451  b.  Also,  the  so 
structure  is  such  that  the  grooves  are  formed  at  three 
locations  in  each  of  two  projections  452,  totaling  six 
grooves,  each  of  which  is  provided  with  its  own  guide 
sensor,  totaling  six  sensors.  However,  the  structure  may 
be  such  that  three  guide  sensors  may  be  provided  on  55 
only  one  of  the  projections  452. 

In  the  aforementioned  embodiment,  the  structure  is 
such  that  the  separating  and  discharging  means  for  sep- 

arating  the  paper  currency  and  discharging  it  from  the 
paper  currency  storage  space;  conveying  means  for 
conveying  the  paper  currency  to  the  paper  currency  dis- 
charging  opening;  reject  safe;  conveyance  direction 
switching  means  for  guiding  the  paper  currency  toward 
the  reject  safe;  various  detection  means  for  detecting 
the  suitability  or  unsuitability  of  the  paper  currency  for 
the  dispensing  operation;  and  the  like  are  provided  with- 
in  the  paper  currency  storage  safe,  but  needless  to  say, 
there  is  nothing  to  interfere  with  the  structure  in  which 
the  above-mentioned  components  are  provided  outside 
the  safe,  that  is,  on  the  machine's  casing.  It  does  not 
matter  as  long  as  the  structure  is  such  that  the  paper 
currency  guide  can  be  adjusted  to  alter  the  width  of  the 
space  where  the  paper  currency  is  stored,  and  that  the 
currency  type  information  obtained  based  on  the  engag- 
ing  location  of  this  paper  currency  guide  can  be  retained. 

According  to  these  embodiments,  if  it  become  im- 
possible  for  one  of  the  safes  to  carry  out  the  paper  cur- 
rency  dispensing  operation,  the  paper  currency  dis- 
pensing  operation  is  taken  over  by  the  other  safe  or 
safes,  in  other  words,  each  safe  has  an  independent  pa- 
per  currency  dispensing  function  which  is  not  tied  to 
each  other's  function.  Therefore,  even  if  a  jam  occurs  in 
one  of  the  safes,  the  dispensing  operation  can  be  con- 
tinued  by  securing  the  paper  currency  dispensing  func- 
tion  of  the  other  safes.  With  this  arrangement,  it  be- 
comes  possible  to  contain  the  effect  of  the  jam,  which 
has  occurred  in  one  of  the  safes,  as  a  partial  malfunction 
of  the  machine;  therefore,  the  probability  of  stopping  the 
entire  operation  of  the  machine  during  the  occurrence 
of  jam  is  minimized,  in  other  words,  the  operational  ef- 
ficiency  is  improved. 

In  addition,  since  the  various  information  pertaining 
to  the  executed  transactions,  such  as  the  types  and 
counts  of  the  traded  cash,  independent  reject  counts  for 
the  double  discharge,  skewing,  and  the  like;  rated  life  of 
the  driving  means;  and  the  output  values  of  the  detection 
means,  is  recorded  in  the  storage  safe  management 
memory  of  the  storage  safe,  the  operational  information 
and  trouble  data  can  be  grasped  for  each  of  the  storage 
safe.  As  a  result,  not  only  the  amount  of  transaction  is 
grasped,  but  also  the  areas  where  troubles  may  occur 
can  be  easily  and  accurately  identified  for  each  of  the 
storage  safes  during  the  maintenance  check  up  carried 
out  by  the  maintenance  personnel  and  the  like;  there- 
fore,  it  becomes  possible  to  carry  out  an  accurate  and 
swift  maintenance  operation,  and  operational  efficiency 
can  be  improved.  Also,  since  the  areas  where  troubles 
may  occur  can  be  repaired  in  advance,  based  on  the 
information  stored  in  the  manner  described  above  in  the 
storage  safe  management  memory,  troubles  which  are 
so  large  as  to  halt  the  entire  operation  can  be  prevented; 
therefore,  the  trouble  rate  becomes  small  and  the  oper- 
ational  efficiency  improves. 

Further,  in  those  embodiments,  it  is  made  possible 
to  accommodate  all  types  of  paper  currency  just  by 
switching  the  engaging  location  of  the  paper  currency 
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guide  within  the  paper  currency  storage  safe.  The  infor- 
mation  pertaining  to  the  types  of  the  stored  currency  can 
be  transferred  from  the  input  means  or  the  detection 
means  provided  adjacent  to  the  grooves,  to  the  control 
section,  by  installing  the  safe  in  the  machine  casing,  s 
Therefore,  it  is  not  necessary  to  prepare  various  safes 
to  accommodate  various  types  of  paper  currency,  as  it 
is  in  the  prior  machine.  The  safe  may  be  installed  in  any 
installation  slot,  and  also,  it  is  not  necessary  to  match 
strictly  the  installation  slot  to  the  paper  currency  type;  10 
therefore,  the  installation  becomes  simple. 

Further,  if  it  is  desired  that  only  one  type  of  paper 
currency  be  handled,  all  of  the  safes  are  filled  with  the 
same  type  of  paper  currency,  and  are  installed  in  the 
respective  slots.  With  this  arrangement,  it  becomes  pos-  15 
sible  to  set  up  various  operational  modes  which  are 
most  suitable  for  the  respective  situations.  For  example, 
the  operational  mode  can  be  set  only  for  the  currency 
of  a  type  with  a  high  transaction  rate,  such  as  the  ten- 
thousand  yen  note.  With  this  set  up,  even  if  one  of  mul-  20 
tiple  safes  installed  becomes  empty,  or  a  trouble  has  oc- 
curred  in  one  of  the  safes,  it  becomes  possible  to  utilize 
the  other  safes;  therefore,  it  becomes  possible  to  in- 
crease  the  number  of  paper  currency  of  an  identical  type 
without  increasing  the  size  of  the  machine,  so  that  the  25 
number  of  times  the  person  in  charge  has  to  fill  the  paper 
currency,  and  the  duration  of  time  this  filling  operation 
keeps  the  machine  from  operating  can  be  reduced,  im- 
proving  customer  service. 

Further,  in  the  application  example  in  which  the  cur-  30 
rency  type  information  is  transmitted  to  the  control  sec- 
tion  by  means  of  detecting  the  engaging  location  of  the 
papercurrency  guide,  an  input  error,  such  as  there  being 
a  discrepancy  between  the  type  of  the  paper  currency 
which  is  actually  stored  and  the  currency  type  informa-  35 
tion  which  is  entered  through  the  input  means  such  as 
DIP  switch,  or  an  input  miss,  such  that  it  is  completely 
forgotten  to  input  the  currency  type  information,  disap- 
pears.  Therefore,  more  accurate  currency  type  informa- 
tion  can  be  obtained.  40 

FIGS.  56  and  57  refer  to  a  further  alternative  em- 
bodiment  of  the  present  invention.  This  embodiment  is 
basically  similar  to  the  embodiment  described  so  far,  ex- 
cept  that  the  motor  736  and  the  conveyer  motor  738 
which  work  for  the  safe  702  to  carry  out  the  discharging  45 
or  separating  operation  is  placed  away  from  the  safe 
702.  As  shown  in  the  drawing,  a  power  transmission 
joint  mechanism  735  is  provided  within  the  safe  702,  and 
this  is  mechanically  and  removable  engaged  to  the  sep- 
aration  motor  736  positioned  within  the  machine,  but  so 
outside  the  safe  702,  to  drive  intermittently  the  picker 
roller  44  to  rotate,  so  that  the  paper  currency  50  is  dis- 
charged  upward  with  a  predetermined  interval.  In  addi- 
tion,  the  safe  702  is  provided  with  another  power  trans- 
mission  joint  mechanism  737,  and  this  is  engaged  to  the  55 
pulleys  55-1  which  suspend  the  conveyer  belts  46  and 
47.  This  power  transmission  joint  737  is  mechanically 
and  removably  engaged  to  the  conveyer  motor  738  po- 

sitioned  also  within  the  machine  but  outside  the  safe 
702,  to  transmit  the  driving  force  to  drive  the  conveyer 
belts  46  and  47. 

The  safe  702  is  removably  installed  in  the  machine 
casing  418,  in  the  same  manner  as  the  other  embodi- 
ments.  Two  power  transmission  joint  mechanisms  735 
and  737  are  structured  to  be  mechanically  connected  to 
the  separating  motor  736  and  conveyer  motor  738,  re- 
spectively,  when  the  safe  702  is  installed  in  an  operable 
manner  in  the  casing  418.  Though  not  illustrated  in  de- 
tail,  a  gear  mechanism  which  can  be  removably  en- 
gaged,  or  a  friction  link  mechanism  in  which  high  friction 
components  are  placed  in  contact,  is  preferably  adapt- 
ed.  Of  course,  when  the  safe  702  is  removed  from  the 
casing  41  8,  those  power  transmission  joint  mechanisms 
735  and  737  are  mechanically  separated  from  the  sep- 
arating  motor  736  and  conveyer  motor  738,  respective- 
ly. 

In  this  embodiment,  the  blade  50  of  the  safe  702  is 
structured  to  position  itself,  as  shown  in  FIG.  55,  to  guide 
the  paper  currency  40  to  the  reject  safe  51  in  the  normal 
condition.  In  particular,  a  locking  mechanism  may  be 
provided  to  lock  the  blade  50  in  this  position  in  response 
to  the  separation  of  the  safe  702  from  the  casing  418. 
The  safe  control  460  provided  individually  in  the  safe 
702  drives  the  blade  50  to  take  the  position  shown  in 
FIG.  54  only  when  it  determines  that  no  double  convey- 
ance  is  happening  to  the  paper  currency  40  which  is  be- 
ing  conveyed  through  the  conveyance  passage  109, 
and  also,  the  degree  of  skewing  falls  within  a  permissi- 
ble  range,  so  that  the  paper  currency  40  is  guided  to  the 
paper  currency  discharge  opening  58.  If  the  paper  cur- 
rency  40  which  is  subjected  to  the  double  conveyance, 
or  the  paper  currency  40,  the  skewing  degree  of  which 
is  beyond  the  permissible  range,  is  detected  by  the  sen- 
sor  units  49  and  56,  of  course,  the  safe  control  circuit 
460  drives  the  blade  50  to  take  the  position  to  guide  the 
paper  currency  40  to  the  reject  safe  51  . 

According  to  this  embodiment,  the  blade  provided 
along  the  conveyance  passage  within  the  safe  is  always 
directed  toward  the  reject  safe  side,  and  only  when  it  is 
determined  by  the  transmission  type  of  photosensors  or 
other  types  of  photosensors  that  the  paper  currency  is 
being  conveyed  without  being  subjected  to  the  double 
conveyance  and  being  skewed  beyond  the  permissible 
range,  is  it  switched  to  the  direction  of  the  paper  curren- 
cy  discharge  opening,  so  that  the  paper  currency  is  dis- 
charged  from  the  paper  currency  discharge  opening. 
Therefore,  when  the  safe  is  removed  from  the  dispens- 
ing  machine,  the  blade  is  never  switched  since  the  sen- 
sors  do  not  function.  Consequently,  even  if  the  power 
transmission  joint  section  at  the  end  of  the  safe  is  man- 
ually  operated  and  the  paper  currency  are  conveyed 
through  the  conveyance  passage,  all  of  them  end  up  be- 
ing  stored  in  the  reject  safe,  in  other  words,  the  appre- 
hension  that  the  paper  currency  within  the  safe  may  be 
taken  out  is  eliminated.  Also,  since  the  separation  motor 
and  the  conveyer  motor  are  not  provided  within  the  safe, 
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the  weight  of  the  safe  can  be  reduced  to  offer  better  port- 
ability. 

In  the  embodiments  described  so  far,  the  paper  cur- 
rency  collection  tray  is  provided  for  each  safe,  but  it  is 
needless  to  say  that  it  may  be  structured  so  that  a  single  s 
paper  currency  collection  tray  is  provided,  which  is  con- 
nected  to  the  paper  currency  discharge  opening  of  each 
safe,  through  a  common  conveyance  passage. 

Now  then,  an  embodiment  such  as  the  above  is  de- 
scribed  referring  to  FIGS.  58  an  59,  in  which  there  is  a  10 
single  pick-out  window  connected  to  plural  safes 
through  a  common  conveyance  passage.  The  automat- 
ic  paper  currency  dispensing  machine  of  this  embodi- 
ment  has  the  casing  815,  on  the  front  panel  of  which, 
that  is,  the  panel  where  the  customer  faces,  a  pick-up  15 
slot  81  6  is  formed,  into  which  the  paper  currency  is  dis- 
charged.  The  pick-up  slot  816  is  provided  with  the  shut- 
ter  821  which  can  be  opened  or  closed.  Also,  the  card 
slot  817  is  formed  on  the  front  panel  of  the  casing  815, 
where  the  card  is  inserted  or  ejected.  The  casing  815  20 
has  a  rear  door  818,  which  can  be  opened  by  mainte- 
nance  personnel  to  access  the  interior  of  the  machine. 
Within  the  casing  815,  the  discharging  mechanism  unit 
81  9  is  contained  so  as  to  be  flanked  with  the  pick  up  slot 
816,  and  also,  the  card  reader/printer  (CPR)  820  is  con-  25 
tained  to  be  flanked  with  the  card  slot  817. 

In  this  embodiment,  the  discharging  unit  819  com- 
prises  three  discharging  modules  822.  The  discharging 
modules  822  may  have  a  basically  identical  structure, 
and  are  removably  installed  in  the  discharging  mecha-  30 
nism  unit  819  from  behind  the  machine  by  opening  the 
rear  door  81  8.  The  discharging  module  822  contains,  as 
shown  in  FIG.  60,  a  casing  822a  which  is  generally  rec- 
tangular,  and  can  be  stacked  within  the  discharging 
mechanism  unit  81  9.  Discharging  module  822  contains  35 
a  removable  safe  825,  in  which  the  paper  currency  40 
to  be  dispensed  is  stored.  The  dispensing  module  822 
further  comprises  a  conveyance  passage  mechanism 
826  to  sandwich  and  convey  the  paper  currency  dis- 
charged  from  the  safe  825  and  a  different  conveyance  40 
passage  mechanism  827  to  sandwich  and  convey  the 
paper  currency  delivered  through  the  preceding  convey- 
ance  passage  mechanism  826.  Both  conveyance  pas- 
sage  mechanisms  826  and  827  comprise  conveyer 
belts,  which  will  be  described  later,  and  rollers  and  pul-  45 
leys  which  support  these  belts.  When  the  discharging 
modules  822  are  stacked  as  shown  in  FIG.  59,  the  con- 
veyance  passage  mechanism  827  communicates  with 
the  discharging  modules  822,  forming  a  common  con- 
veyance  passage  for  the  paper  currency.  so 

It  can  be  better  understood  by  referring  to  FIGS.  61 
and  62  how  the  power  is  transmitted  to  the  conveyance 
passage  mechanism  827.  The  dispensing  unit  81  9  con- 
tains  a  gear  828,  which  rotates  by  receiving  the  driving 
force  from  the  driving  means,  not  shown,  such  as  the  55 
motor  contained  in  the  discharging  mechanism.  The 
conveyance  passage  mechanism  827  has  a  gear  829, 
which  detachably  engages  with  a  gear  839  of  the  dis- 

charging  mechanism  unit  819,  or  the  gear  839  of  anoth- 
er  discharging  module  822  positioned  right  above  this 
discharging  module,  to  receive  the  external  driving  force 
and  transmit  it  to  the  conveyance  passage  mechanism 
826.  The  gear  829  is  fixed  on  an  axis  830,  and  a  pulley 
831  is  fixed  on  this  axis  830.  A  conveyer  belt  832  is  sus- 
pended  on  the  pulley  831  ,  whereby  the  power  received 
externally  through  the  gear  828  is  transmitted  to  the  con- 
veyer  belt  832.  This  pulley  831  and  conveyer  belt  832 
are  included  in  the  conveyance  passage  mechanism 
826.  In  the  same  manner,  the  gear  829  is  also  engaged 
with  a  gear  833,  to  drive  the  conveyance  passage  mech- 
anism  827.  The  gear  833  is  fixed  on  an  axis  834,  on 
which  a  pulley  835  is  fixed.  On  the  pulley  835,  a  convey- 
er  belt  836  is  suspended,  whereby  the  power  received 
externally  through  the  gear  828  is  transmitted  to  the  con- 
veyer  belt  836.  Those  pulley  835  and  conveyer  belt  836 
are  included  in  the  conveyance  passage  mechanism 
827. 

The  gear  833  and  a  toothed  pulley  837  are  integrally 
formed  to  share  the  same  axis.  On  this  toothed  pulley 
837,  a  toothed  belt  838  is  suspended  on  one  end,  and 
this  toothed  belt  838  is  suspended  on  a  toothed  pulley 
389  on  the  other  end.  The  toothed  pulley  839  is  integrally 
formed  with  a  gear  840  to  share  the  same  axis.  There- 
fore,  when  the  gear  833  is  driven,  this  gear  840  is  driven 
through  the  toothed  pulley  837,  toothed  belt  838,  and 
toothed  pulley  839.  The  toothed  gear  840,  together  with 
the  toothed  pulley  839,  constitutes  the  power  output 
means  for  transmitting  the  power  from  this  discharging 
module  822  to  another  discharging  module  822  posi- 
tioned  right  below  the  preceding  discharging  module 
822. 

The  discharging  module  822  is  stored  and  stacked 
in  the  dispensing  mechanism  unit  819  of  the  automatic 
paper  currency  dispensing  machine,  whereby  the  gear 
828,  which  is  the  power  output  means  of  the  discharging 
mechanism  unit  81  9,  engages  with  the  gear  829,  which 
is  the  power  input  means  of  the  discharging  module  822 
stacked  at  the  top.  With  this  arrangement,  the  pulley 
831,  conveyer  belt  832,  pulley  835,  and  conveyer  belt 
836,  which  constitute  the  conveyance  or  transport  pas- 
sage  mechanisms  826  and  827  of  the  discharging  mod- 
ule  822,  are  driven  to  rotate.  Further,  the  gear  840,  which 
is  the  power  output  means  of  the  discharging  module 
822  positioned  at  the  top,  engages  with  the  gear  829, 
which  is  the  power  input  means  of  the  discharging  mod- 
ule  822  positioned  right  below.  Thus,  the  pulleys  and 
conveyer  belts  which  constitute  the  conveyance  pas- 
sage  826  and  827  of  the  discharging  module  822  posi- 
tioned  right  below  are  also  driven  to  rotate.  As  shown  in 
FIG.  59,  the  same  is  true  for  the  transmission  of  power 
to  the  discharging  module  822  positioned  at  the  bottom. 

The  safe  825  stored  in  the  discharging  module  822 
may  basically  have  the  same  structure  as  the  safe  31 
or  702  in  the  embodiments  described  so  far.  FIG.  63 
shows  its  basic  structure,  but  in  the  instant  embodiment, 
the  structure  may  be  the  same  as  the  safe  31  except 
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that  a  reject  paper  currency  storage  space  854  should 
be  prepared  in  place  of  the  reject  safe  51  of  the  safe  31  . 
However,  this  difference  is  not  essential.  In  this  embod- 
iment,  the  conveyer  motor  48  which  drives  the  conveyer 
belts  46  and  47  within  the  safe  825  is  mounted  outside 
the  safe  835,  but  it  is  also  acceptable  to  eliminate  this 
conveyer  motor  48,  as  in  the  safe  702  in  FIG.  57,  and 
receive  externally  the  driving  force  for  these  conveyer 
belts  46  and  47  through  a  gear  coupling  or  the  like. 

Going  back  to  FIG.  59,  the  discharging  mechanism 
unit  819  has  a  paper  currency  collection  stage  861, 
which  collects  only  the  paper  currency  which  is  normally 
delivered.  Right  above  this  stage  861,  there  is  another 
stage  862  for  collecting  the  statement  strip.  This  pair  of 
stages  861  and  862  comprise  a  temporary  holding  area 
863  of  this  embodiment.  It  is  structure  so  that  the  stage 
861  can  be  retracted  by  the  unshown  driving  means 
from  a  position  J  outlined  by  the  solid  line  to  another 
position  K  outlined  by  the  single-dot  chain  line,  and  the 
paper  currency  deposited  on  this  stage  861  can  be 
passed  onto  the  lower  conveyer  belt  867  which  consti- 
tutes  a  conveyance  passage  mechanism  866,  which  will 
be  described  later.  Also,  it  is  structured  so  that  the  stage 
862  has  a  gap  of  a  predetermined  width  so  that  it  does 
not  interfere  with  the  rotation  of  the  upper  conveyer  belt 
868  toward  the  lower  conveyer  belt  867  of  the  convey- 
ance  passage  mechanism  866,  which  will  be  described 
later. 

The  discharging  mechanism  unit  819  further  con- 
tains  another  conveyance  passage  mechanism  864, 
which  comprises  a  conveyer  belt,  rollers,  and  the  likes, 
to  sandwich  and  convey  the  paper  currency.  This  com- 
mon  conveyance  passage  mechanism  864  is  structured 
so  that  its  entrance  end  communicates  with  the  convey- 
ance  passages  826  and  827  of  the  discharging  module 
822  stacked  right  at  the  top,  and  its  exit  end  is  positioned 
to  flank  the  tip  of  the  stage  861  . 

The  discharging  mechanism  unit  81  9  also  has  a  box 
865.  This  box  865  is  a  temporary  storage  box  which  is 
placed  below  and  behind  the  temporary  holding  area 
863  and  retrieves  and  stores  the  paper  currency  which 
the  customer  forgets  to  pick  up.  This  temporary  storage 
box  865  is  detachably  attached  to  the  discharging  mech- 
anism  unit  819.  The  discharging  mechanism  unit  819 
further  contains  yet  another  conveyance  passage 
mechanism  866,  and  this  conveyance  passage  mecha- 
nism  866  comprises  a  lower  conveyer  belt  867  and  an 
upper  conveyer  belt  868.  The  lower  conveyer  belt  867 
is  placed  so  that  one  end  of  it  flanks  the  shutter  821, 
right  below  the  temporary  holding  area  863,  and  the  oth- 
er  end  of  it  is  positioned  above  the  temporary  storage 
box  865.  The  upper  conveyer  belt  868  is  arranged  to  be 
able  to  rotate,  as  shown  by  an  arrow  L,  about  one  of  its 
own  ends,  on  the  shutter  821  side,  and  coordinates  with 
the  lower  belt  867  to  sandwich  the  paper  currency  and 
convey  it  either  forward  or  backward.  The  discharging 
mechanism  unit  819  is  also  provided  with  yet  another 
conveyance  passage  869.  This  is  positioned  at  one  of 

the  side  ends  of  the  stage  862  of  the  temporary  holding 
area,  and  constitutes  a  conveyance  passage  through 
which  the  statement  is  delivered. 

A  card  reader/printer  820  contains  a  card  read/write 
5  unit  870,  which  reads  the  identification  information,  ac- 

count  number  information,  and  the  like,  which  specify 
the  customer,  or  writes  the  transaction  information.  The 
card  reader/printer  820  is  loaded  with  printing  paper  set 
872  consisting  of  a  continuous  strip  paper,  on  which  the 

10  statement  is  printed,  and  journal  paper,  on  which  the 
transaction  is  recorded.  The  pertinent  information  is 
printed  on  this  printing  paper  set  872  by  a  printer  con- 
sisting  of  a  printing  head  and  its  driver  mechanism.  After 
printing,  the  strip  is  sent  to  the  discharging  mechanism 

is  unit  819  as  the  statement  873  by  card  reader/printer 
820,  and  the  journal  paper  is  rolled  up  by  a  winding 
mechanism  875  for  journal  paper. 

As  shown  in  FIG.  58,  a  key  pad  876  comprising  mul- 
tiple  keys  is  provided  on  the  front  panel  of  the  casing 

20  815.  This  key  pad  876  is  used  by  the  customer  to  input 
the  password,  amount  to  be  paid  out,  and  the  like.  Also, 
a  display  877  is  provided  on  the  front  panel  of  the  casing 
815,  and  this  is  used  to  present  the  customer  instruction 
for  input  procedure  or  other  information.  Further,  though 

25  not  illustrated,  a  voice  synthesizer  is  provided  within  the 
casing,  which  generates  voices  corresponding  to  the  in- 
formation  presented  on  the  display  877. 

For  example,  the  ten-thousand  yen  note  is  stored 
in  the  safe  825  stacked  at  the  top;  the  ten-thousand  yen 

30  note,  also  in  the  middle  safe  825;  and  the  one-thousand 
yen  note  is  stored  in  the  bottom  safe  825.  It  is  needless 
to  say  that  the  selection  of  currency  type  combination  is 
optional. 

First,  the  customer  inserts  the  card  871  through  the 
35  card  slot  817,  and  inputs  the  amount  to  be  paid  (for  ex- 

ample,  55,000  yen)  through  the  key  pad  876.  Then,  a 
command  to  discharge  five  units  of  the  ten-thousand 
yen  note  is  sent  by  the  unshown  control  section  to  the 
discharge  module  822  stacked  at  the  top.  Next,  the  pick- 

40  er  roller  44  and  feed  roller  42  within  the  safe  825  are 
rotatively  driven,  whereby  the  paper  currency  40a  is 
separated  piece  by  piece,  and  is  held  between  and  con- 
veyed  by  conveyer  belts  46  and  47.  If  it  is  found,  as  the 
identification  results  of  the  conveyance  condition  by  the 

45  sensors  56  and  49,  that  there  is  no  double  conveyance 
nor  chain  conveyance,  and  the  degree  of  skewing  is  also 
within  a  permissible  range,  this  paper  currency  40a  is 
conveyed  through  the  conveyance  passage  826,  con- 
veyance  passage  827,  and  conveyance  passage  864  to 

so  be  deposited  on  the  temporary  holding  area  863,  and  is 
temporarily  held  there.  If  there  occurs  a  double  convey- 
ance,  chained  conveyance,  or  skewing  beyond  the  per- 
missible  range,  the  conveyance  direction  is  switched  by 
the  blade  50  and  the  paper  currency  is  stored  in  the  re- 

55  ject  note  storage  854. 
As  the  necessary  units  of  the  ten-thousand  yen  note 

are  deposited  on  the  stage  861  of  the  temporary  holding 
area  863,  the  separation  and  conveyance  of  the  ten- 
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thousand  yen  note  from  the  uppermost  safe  825  is 
ceased.  However,  if  the  paper  currency  in  the  ten-thou- 
sand  yen  paper  currency  safe  825  runs  out  before  all  of 
the  necessary  five  units  of  the  ten-thousand  yen  note 
are  discharged,  the  paper  currency  discharging  opera-  s 
tion  is  taken  over  and  continued  by  the  middle  discharg- 
ing  module  822,  which  follows  the  same  procedure. 

Next,  a  command  to  discharge  five  units  of  thou- 
sand  yen  note  is  sent  to  the  one-thousand  yen  note  safe 
825  at  the  bottom,  the  paper  currency  is  conveyed,  as  10 
the  ten-thousand  yen  note  is,  through  the  conveyance 
passages  826  827  of  this  one-thousand  yen  note  safe 
835,  conveyance  passages  827  of  the  middle  and  up- 
permost  discharge  modules  822,  and  the  common  con- 
veyance  passage  864,  to  be  deposited  on  the  stage  861  15 
of  the  temporary  holding  area  863,  and  then,  the  sepa- 
ration  and  conveyance  of  the  thousand  yen  note  is 
ceased.  Incidentally,  just  as  is  in  the  case  of  the  ten  thou- 
sand  yen  note,  the  paper  currency  which  is  abnormally 
delivered  is  not  discharged  from  the  discharging  module  20 
822,  but  instead,  is  stored  in  the  reject  note  storage  854. 

In  this  mode  of  depositing  the  paper  currency  on  the 
stage  861  ,  the  upper  conveyer  belt  868  of  the  convey- 
ance  passage  866  is  opened  in  advance  upward  from 
the  lower  conveyer  belt  867.  Therefore,  when  the  units  25 
of  paper  currency  matching  the  amount  and  unit  counts 
requested  by  the  customer  are  deposited  on  the  stage 
861  ,  the  detail  of  this  transaction  is  printed  on  the  print- 
ing  paper  set  872  by  the  printer  874.  Then,  the  printed 
section  of  this  printing  paper  set  872  is  cut  as  a  form  of  30 
the  statement  873  by  the  unshown  cutter,  and  sent  into 
the  conveyance  passage  869.  This  statement  873  is 
sent  from  the  card  read/printer  820  to  the  discharging 
mechanism  unit  81  9,  and  conveyed  further  through  the 
conveyance  passage  869  onto  the  stage  862  of  the  tern-  35 
porary  holding  area  863. 

At  this  time,  the  upper  conveyer  belt  868  of  the  con- 
veyance  passage  866  swings  downward  to  close  and 
comes  in  contact  with  the  lower  conveyer  belt  867.  At 
the  same  time,  the  stage  861  retracts  itself  down  to  the  40 
position  K  from  the  position  J,  and  by  this  series  of  op- 
erations,  the  statement  on  the  stage  862  as  well  as  the 
paper  currency  on  the  stage  861  are  held  between  the 
lower  and  upper  conveyer  belts  867  and  868.  Then,  the 
paper  currency  and  statement  are  conveyed  by  both  of  45 
these  conveyer  belts  867  and  868  as  far  as  the  pick  up 
window  81  6.  At  this  moment,  the  shutter  821  is  opened 
by  the  unshown  means,  making  it  possible  for  the  cus- 
tomer  to  access  the  paper  currency  and  statement  873. 
If  the  paper  currency  are  not  picked  out  by  the  customer  so 
within  a  predetermined  length  of  time  after  the  opening 
of  the  shutter  821,  in  other  words,  if  the  customer  forgets 
to  pick  up  the  paper  currency,  the  paper  currency  and 
statement  are  conveyed  to  the  direction  opposite  to  the 
above  mentioned  one,  by  both  of  the  conveyer  belts  867  55 
and  868  of  the  conveyance  passage  866  after  an  elapse 
of  the  predetermined  period  of  time,  and  are  dropped 
into  the  temporary  storage  box  865  at  the  end  of  the  pas- 

sage.  Meanwhile  the  shutter  821  is  closed. 
As  described  above,  in  this  embodiment,  the  paper 

currency  to  which  abnormal  conveyance  conditions  oc- 
cur  due  to  the  discharge  or  separation  failure  is  not  dis- 
charged  out  of  the  safe;  therefore,  the  paper  currency 
jam  which  occurs  outside  the  safe  can  be  prevented. 
Also,  the  safe  may  be  of  the  same  structure,  and  it  is  not 
necessary  for  various  types  of  safes  to  be  prepared  to 
accommodate  different  types  of  note,  as  they  are  in  the 
prior  embodiment.  Since  the  means  for  separating  and 
discharging  the  paper  currency  is  provided  within  the 
safe,  if  a  trouble  occurs  to  the  separating  and  discharg- 
ing  means,  the  machine  can  be  made  to  recover  from 
the  trouble  just  by  exchanging  the  detachable  safe,  en- 
abling  the  restart-up  of  the  machine  in  an  extremely 
short  time.  Further,  since  it  can  be  determined,  during 
the  recovery  of  the  paper  currency  in  the  safe,  whether 
or  not  the  separating  and  discharging  means  in  a  par- 
ticular  safe  is  abnormal,  on  the  basis  of  the  count  of  the 
paper  currency  stored  in  the  reject  note  storage,  it  be- 
comes  possible  to  carry  out  a  repair  or  exchange  oper- 
ation  before  a  trouble  occurs. 

Further,  since  the  paper  currency  conveyance  pas- 
sage  of  the  safe,  along  which  the  identification  means 
are  provided,  is  positioned  to  face  rearward  relative  to 
the  direction  in  which  the  paper  currency  is  arranged  in 
the  safe,  the  machine  sized  can  be  reduced. 

Also,  when  the  discharging  modules  are  stored  in 
the  automatic  paper  currency  dispensing  machine,  be- 
ing  stacked  on  top  of  each  other,  the  power  input  means 
of  one  of  the  discharging  modules  engages  with  the 
power  output  means  of  the  discharging  mechanism  unit, 
as  well  as  the  power  output  means  and  power  input 
means  of  the  adjacent  discharging  modules  engage  to 
each  other,  whereby  the  driving  power  is  transmitted 
from  the  discharging  mechanism  unit  to  all  of  the  dis- 
charging  modules;  therefore,  the  structure  of  the  power 
output  means  of  the  discharging  mechanism  unit  can  be 
made  simple,  and  the  operation  to  install  or  remove  the 
discharging  module  can  be  easily  carried  out. 

While  the  present  invention  has  been  described 
with  reference  to  the  particular  illustrative  embodiments, 
it  is  not  to  be  restricted  by  those  embodiments.  It  is  to 
be  appreciated  that  those  skilled  in  the  art  can  change 
or  modify  the  embodiments  without  departing  from  the 
scope  of  the  present  invention  as  defined  in  the  append- 
ed  claims. 

Claims 

1.  A  safe  comprising: 

a  first  storage  (400)  for  storing  a  negotiable  in- 
strument  (40,  40a); 
discharging  means  (40,  45,  42,  43)  for  dis- 
charging  the  negotiable  instrument  (40,  40a) 
from  said  first  storage; 
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conveying  means  (48,  109)  for  conveying  the 
discharged  negotiable  instrument  (40,  40a); 
and 
a  first  casing  (53,  54)  for  encasing  said  first  stor- 
age,  said  discharging  means  (40,  45,  42,  43)  s 
and  said  conveying  means  (48,  109),  said  first 
casing  (53,  54)  having  a  first  opening  (58) 
formed,  from  which  the  negotiable  instrument 
(40,  40a)  conveyed  through  said  conveying 
means  (48,  109)  is  discharged,  10 

CHARACTERIZED  IN  THAT 
said  safe  further  comprises: 

detecting  means  (49,  56,  71)  provided  within  15 
said  first  casing  (53,  54)  for  detecting  whether 
or  not  the  negotiable  instrument  (40,  40a)  is  in 
a  proper  condition  while  being  conveyed 
through  said  conveying  means  (48,  109); 
a  second  storage  (51  )  provided  within  said  first  20 
casing  (53,  54)  for  storing  the  negotiable  instru- 
ment  (40,  40a); 
selecting  means  (50,  50a)  provided  within  said 
first  casing  (53,  54)  and  positioned  between 
said  conveying  means  (48,  109)  and  said  first  25 
opening  (58)  for  selectively  directing  the  nego- 
tiable  instrument  (40,  40a)  delivered  through 
said  conveying  means  (48,  1  09)  to  either  of  said 
first  opening  (58)  and  said  second  storage  (51  ); 
and  30 
a  first  control  circuit  (33,  34,  35)  provided  within 
said  first  casing  (53,  54)  for  controlling  said  dis- 
charging  means  (44,  45,  42,  43),  said  convey- 
ing  means  (48,  109)  and  said  selecting  means 
(50,  50a),  in  response  to  said  detecting  means  35 
(49,  56,  71), 
wherein  said  first  control  circuit  (33,  34,  35) 
controls,  in  response  to  said  detecting  means 
(49,  56,  71)  detecting  an  improper  condition  of 
the  negotiable  instrument  (40,  40a)  while  being  40 
conveyed  through  said  conveying  means  (48, 
109),  said  selecting  means  (50,  50a)  to  guide 
the  delivered  negotiable  instrument  (40,  40a) 
to  said  second  storage  (51  ). 

45 
2.  A  safe  according  to  claim  1  , 

said  safe  further  comprising: 

a  second  casing  (418)  having  a  plurality  of  in- 
stallation  slots  for  storing  detachably  said  first  so 
casing  (53,  54),  and  a  plurality  of  second  open- 
ings  (427,  428,  429)  formed  corresponding  to 
said  plurality  of  installation  slots,  said  second 
opening  (427,  428  429)  being  positioned  to 
communicate  with  said  first  opening  (58)  when  55 
said  first  casing  (53,  54)  is  in  the  installation 
slot; 
a  second  control  circuit  (434)  provided  within 

said  second  casing  (418)  for  controlling  said 
first  control  circuit  (33,  34,  35);  and 
connecting  means  comprising  a  first  connector 
(426)  provided  on  said  first  casing  (53,  54),  and 
a  second  connector  (422,  423,  424)  provided 
on  said  second  casing  (41  8)  for  interconnecting 
said  first  control  circuit  (33,  34,  35)  to  said  sec- 
ond  control  circuit  (434)  when  said  first  casing 
is  stored  in  the  installation  slot. 

3.  A  safe  in  accordance  with  claim  1  ,  said  safe  further 
comprising: 

a  pair  of  guide  members  (451a,  451b)  facing 
each  other  within  a  storage  (400)  provided  with- 
in  said  first  casing  (53,  54)  for  guiding  the  ne- 
gotiable  instrument  (40,  40a)  in  said  storage 
(400)  toward  said  discharging  means  (44,  45, 
42,  43),  at  least  one  (451  b)  of  said  pair  of  guide 
members  (451a,  451b)  being  movable  relative 
to  said  first  casing  (53,  54); 
holding  means  (452)  for  selectively  defining  a 
plurality  of  holding  positions,  at  which  said  one 
guide  members  (451  b)  is  held  in  parallel  to  the 
other  (415a)  of  the  guide  members,  so  that  the 
distance  between  said  guide  members  (451b) 
can  selectively  accommodate  the  lengths  of  the 
available  negotiable  instruments  (40)  which  are 
arranged  substantially  perpendicularly  to  the 
direction  to  which  the  negotiable  instruments 
(40)  are  discharged  by  said  discharging  means 
(44,  45,  42,  43);  and 
input  means  (456,  456a,  659a,  659b,  659c)  pro- 
vided  on  said  first  casing  (53,  54)  for  generating 
a  signal  indicating  a  paper  currency  type  of  the 
negotiable  instrument  (40,  40a)  stored  in  said 
storage  (400). 

4.  A  safe  in  accordance  with  claim  2,  said  safe  further 
comprising  : 
data  storage  means  (35,  46)  provided  within  said 
first  casing  (53,  54)  for  storing,  under  the  control  of 
said  first  control  circuit  (33,  34,  35),  data  associated 
with  the  transactions  executed  by  said  machine. 

5.  A  safe  in  accordance  with  claim  4,  said  safe  further 
comprising  : 

instructing  means  (457)  for  entering  an  instruc- 
tion  to  read  the  data  stored  in  said  data  storage 
means  (35,  460); 
said  second  control  circuit  (434)  controlling 
said  data  storage  means  (35,  460)  in  response 
to  said  instructing  means  (457)  to  read  the  data 
from  said  data  storage  means  (35,  460). 

6.  A  safe  in  accordance  with  claim  2  CHARACTER- 
IZED  IN  THAT  when  the  negotiable  instrument 
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(40a)  cannot  be  discharged  from  said  first  casing 
(53,  54)  in  one  of  the  plurality  of  installation  slots, 
said  second  control  circuit  (434)  controls  discharg- 
ing  the  negotiable  instrument  (40a)  from  said  first 
casing  (53,  54)  installed  in  another  of  the  plurality 
of  installation  slots. 

7.  A  safe  in  accordance  with  claim  2 
CHARACTERIZED  BY 

driving  means  (736,  738)  provided  within  said 
second  casing  (418)  for  generating  a  driving 
force  to  drive  said  discharging  means  (44,  45, 
42,  43)  and  conveying  means  (48,  109); 
power  transmission  means  (735,  737)  provided 
within  said  first  casing  (53,  54)  and  mechani- 
cally  connected  to  said  driving  means  for  re- 
ceiving  a  driving  force  from  said  driving  means 
(736,  738)  and  transmitting  the  driving  force  to 
said  discharging  means  (44,  45,  42,  43)  and 
conveying  means  (48,  1  09)  when  said  first  cas- 
ing  (53,  54)  is  installed  in  the  installation  slots; 
said  selecting  means  (50  and  50a)  directing,  in 
response  to  said  detecting  means  (49,  56,  71) 
detecting  the  improper  condition  of  the  negoti- 
able  instrument  (40a)  while  being  conveyed 
through  said  conveying  means  (48  and  109), 
under  the  control  of  said  first  control  circuit  (33, 
34,  35),  the  delivered  negotiable  instrument 
(40a)  to  said  second  storage  (51);  and  other- 
wise,  directing  the  negotiable  instrument  (40a) 
delivered  through  said  conveying  means  (48 
and  109)  to  said  first  opening  (58). 

8.  A  safe  according  to  claim  1 
CHARACTERIZED  IN  THAT 

said  safe  further  comprises: 

a  second  casing  (26,  26a)  of  a  portable  size 
having  an  installation  slot  to  store  removably 
said  first  casing  (53,  54),  and  having  a  second 
opening  (22)  formed  to  be  positioned  to  com- 
municate  with  the  first  opening  (58)  when  said 
first  casing  (53,  54)  is  in  the  installation  slot; 
operating  means  (23,  24)  provided  on  said  sec- 
ond  casing  (26,  26a)  for  manually  entering  in- 
structions  and  data  including  a  request  for  dis- 
pensing  the  negotiable  instrument  (40,  40a); 
displaying  means  (23)  provided  on  said  second 
casing  (26,  26a)  for  visually  displaying  the  con- 
dition  of  said  machine  and  data; 
a  second  control  circuit  (30)  provided  within 
said  second  casing  (26,  26a)  for  controlling  said 
first  control  circuit  (33,  34,  35)  and  displaying 
means  (23),  in  response  to  said  operating 
means  (23,  24). 

9.  A  safe  according  to  claim  1  , 

CHARACTERIZED  IN  THAT 
said  safe  further  comprises: 

a  mechanical  discharging  means  (81  9)  for  stor- 
5  ing  a  negotiable  instrument,  and  discharging 

and  conveying  the  stored  negotiable  instru- 
ment, 
a  second  casing  (825)  for  encasing  said  stor- 
age  (400),  discharging  means  (44,  45,  42,  43), 

10  and  conveying  means  (48,  109),  and  having  a 
second  opening  (58)  formed  to  discharge  the 
negotiable  instrument  (40a)  delivered  through 
said  conveying  means  (48,  1  09),  from  said  sec- 
ond  casing  (825); 

is  a  third  casing  (822a)  capable  of  being  stacked 
on  top  of  each  other  within  said  mechanical  dis- 
charging  means  (819)  for  storing  said  second 
casing  (825); 
second  conveying  means  (826)  provided  within 

20  said  third  casing  (822a)  for  conveying  the  ne- 
gotiable  instrument  (40a)  discharged  from  said 
second  opening  (58)  to  a  first  position  directed 
to  the  outside  of  said  third  casing  (822a); 
third  conveying  means  (827)  provided  within 

25  said  third  casing  (822a)  for  conveying  the  ne- 
gotiable  instrument  (40a),  delivered  to  a  sec- 
ond  position  directed  to  the  outside  of  said  third 
casing  (822a),  to  the  first  position; 
the  second  position  meeting,  when  said  third 

30  casings  (822a)  are  stacked  up  on  top  of  each 
other,  with  the  first  position  of  adjacent  one  of 
said  third  casings  (822a); 
first  power  transmission  means  (829)  provided 
within  said  third  casing  (822a)  for  receiving, 

35  through  the  third  position,  the  power  from  out- 
side  said  third  casing  (822a),  to  transmit  the 
power  to  said  second  and  third  conveying 
means  (826,  827);  and 
second  power  transmission  means  (829)  pro- 

40  vided  within  said  third  casing  (822a)  for  trans- 
mitting  the  power  out  of  said  third  conveying 
means  (827)  at  a  fourth  position; 
the  fourth  position  meeting,  when  said  third 
casings  (822a)  are  stacked  up  on  top  of  each 

45  other,  with  the  third  position  of  adjacent  one  of 
said  third  casings  (822a),  said  second  power 
transmission  means  (829)  being  mechanically 
connectable,  when  said  third  casings  (822a) 
are  stacked  up  on  top  of  each  other,  with  said 

so  second  power  transmission  means  (829)  of  ad- 
jacent  one  of  said  third  casings  (822a); 

said  mechanical  discharging  means  (81  9)  fur- 
ther  comprising: 

55 
fourth  conveying  means  (864)  for  conveying 
the  negotiable  instrument  (40a)  delivered  to  the 
first  position  to  a  first  opening  (816),  and 
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driving  means  (828)  mechanically  connectable 
to  said  first  power  transmission  means  (829)  of 
said  third  casing  (822a)  positioned  at  an  end, 
when  said  third  casings  (822a)  are  stacked  up, 
for  supplying  the  power  to  said  first  power  trans-  s 
mission  means  (829). 

10.  A  safe  in  accordance  with  claim  9 
CHARACTERIZED  BY 

10 
temporary  holding  means  (861)  located  be- 
tween  said  fourth  conveying  means  (864)  and 
the  first  opening  (816)  for  holding  the  negotia- 
ble  instrument  (40a)  delivered  through  said 
fourth  conveying  means  (864);  and  15 
means  (865)  for  retrieving,  after  an  elapse  of  a 
predetermined  period  of  time,  the  negotiable  in- 
strument  (40a)  being  held  by  said  temporary 
holding  means  (861). 

20 
11.  A  safe  in  accordance  with  claim  1 

CHARACTERIZED  IN  THAT 
said  discharging  means  (44,  45,  42,  43)  com- 

prises: 
25 

a  picker  roller  (44)  being  rotatable  and  in  con- 
tact  with  the  negotiable  instrument  (40,  40a) 
stored  in  said  first  storage  (400)  for  discharging 
the  negotiable  instrument  with  which  it  is  in  con- 
tact;  30 
pressing  means  (41)  for  pressing  the  negotia- 
ble  instrument  (40,  40a)  stored  in  said  first  stor- 
age  (400),  toward  said  picker  roller  (44),  so  that 
the  most  forward  piece  of  the  negotiable  instru- 
ment  (40,  40a)  is  put  in  contact  with  said  picker  35 
roller  (44); 
a  feed  roller  (42)  rotatable  for  feeding  the  ne- 
gotiable  instrument  (42a)  discharged  by  said 
picker  roller  (44); 
a  reverse  roller  (43)  rotatable  and  positioned  to  40 
face  said  feed  roller  (42),  so  that  no  more  than 
one  piece  of  the  discharged  negotiable  instru- 
ment  (40a)  is  sent  out; 
driving  means  (45)  for  driving  said  picker  roller 
(44)  and  feed  roller  (42);  and  45 
a  one-way  clutch  (1  37)  interposed  along  a  pow- 
er  transmission  linkage  from  said  driving 
means  (45)  to  said  feed  roller  (42); 

said  conveying  means  (48,  109)  comprising:  so 

groups  of  rollers  (55,  55-1)  facing  each  other 
and  rotatable;  and 
belts  (46,  47)  suspended  and  capable  of  trav- 
elling  facing  each  other  by  said  groups  of  rollers  55 
(55,  55-1); 

said  detecting  means  (49,  56,  71  )  comprising: 

a  first  detection  circuit  (178)  for  detecting  a 
leading  end  of  the  discharged  negotiable  instru- 
ment  (40a)  at  a  first  position  (C),  and  producing 
a  first  signal  for  halting  a  driving  action  of  said 
driving  means  (45);  and 
a  second  detection  circuit  (179)  for  detecting  a 
trailing  end  of  the  discharged  negotiable  instru- 
ment  (40a)  at  a  second  position  (D),  and  pro- 
ducing  a  second  signal  for  starting  the  driving 
action  of  said  driving  means  (45); 
the  first  position  (C)  being  displaced  from  a  third 
position  in  a  conveyance  direction  in  which  the 
negotiable  instrument  (40a)  is  conveyed  by  a 
length  of  a  first  distance  to  satisfy  such  a  con- 
dition  that,  when  the  leading  end  of  the  negoti- 
able  instrument  (40a)  reaches  the  first  position 
(C),  the  trailing  end  of  the  negotiable  instrument 
(40a)  is  released  from  the  hold  of  said  picker 
roller  (44),  and  after  said  conveying  means  (49, 
56,  71  )  takes  hold  of  the  vicinity  of  a  leading  tip 
of  the  negotiable  instrument  (40a)  between 
said  belts  (46,  47)  to  assure  the  conveyance  of 
the  negotiable  instrument  (40a)  at  a  third  posi- 
tion,  the  leading  end  of  the  negotiable  instru- 
ment  (40a)  reaches  the  first  position  (C)  (FIG. 
11); 
the  second  position  (D)  being  displaced  from  a 
position,  where  the  negotiable  instrument  (40a) 
is  gotten  hold  of  between  said  feed  roller  (42) 
and  reverse  roller  (43),  in  the  conveyance  di- 
rection  of  the  negotiable  instrument,  by  a  length 
of  a  second  distance,  to  satisfy  such  a  condition 
that,  after  the  trailing  end  of  the  negotiable  in- 
strument  (40a)  is  released  from  the  hold  of  said 
feed  roller  (42),  the  trailing  end  of  the  negotia- 
ble  instrument  (40a)  reaches  the  second  posi- 
tion  (D)  (FIG.  13). 

12.  A  safe  in  accordance  with  claim  1 
CHARACTERIZED  IN  THAT 

said  discharging  means  (44,  45,  42,  43)  com- 
prises: 

a  picker  roller  (44)  being  rotatable  and  in  con- 
tact  with  the  negotiable  instrument  (40,  40a) 
stored  in  said  first  storage  (400)  for  discharging 
the  negotiable  instrument  with  which  it  is  in  con- 
tact; 
pressing  means  (41)  for  pressing  the  negotia- 
ble  instrument  (40,  40a)  stored  in  said  first  stor- 
age  (400)  toward  said  picker  roller  (44),  so  that 
the  most  forward  piece  of  the  negotiable  instru- 
ment  (40,  40a)  is  put  in  contact  with  said  picker 
roller  (44); 
a  feed  roller  (42)  rotatable  for  feeding  the  ne- 
gotiable  instrument  (42a)  discharged  by  said 
picker  roller  (44); 
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a  reverse  roller  (43)  rotatable  and  positioned  to 
face  said  feed  roller  (42),  so  that  no  more  than 
one  piece  of  the  discharged  negotiable  instru- 
ment  (40a)  is  sent  out; 
driving  means  (45)  for  driving  said  picker  roller  s 
(44)  and  feed  roller  (42);  and 
a  first  one-way  clutch  (1  37)  interposed  along  a 
driving  power  transmission  linkage  from  said 
driving  means  (45)  to  said  feed  roller  (42); 

10 
said  conveying  means  (48,  109)  comprising: 

groups  of  rollers  (55,  55-1)  facing  each  other 
and  rotatable;  and  15 
belts  (46,  47)  suspended  and  capable  of  trav- 
elling  facing  each  other  by  said  groups  of  rollers 
(55,  55-1); 

said  discharging  means  (44,  45,  42,  43)  fur-  20 
ther  comprising: 

a  second  one-way  clutch  (176)  interposed 
along  a  power  transmission  linkage  from  said  driv- 
ing  means  (45)  to  said  picker  roller  (44); 

said  detecting  means  (49,  56,  and  71)  com-  25 
prising: 

a  first  detection  circuit  (178)  for  detecting  a 
leading  end  of  the  discharged  negotiable  instru- 
ment  (40a)  at  a  first  position  (C),  and  producing  30 
a  first  signal  for  halting  a  driving  action  of  said 
driving  means  (45);  and 
a  second  detection  circuit  (179)  for  detecting  a 
trailing  end  of  the  discharged  negotiable  instru- 
ment  (40a)  at  a  second  position  (D),  and  pro-  35 
ducing  a  second  signal  for  starting  the  driving 
action  of  said  driving  means  (45); 
the  first  position  (C)  being  displaced  from  a  third 
position  in  a  conveyance  direction  in  which  the 
negotiable  instrument  (40a)  is  transported  by  a  40 
length  of  a  first  distance  to  satisfy  such  a  con- 
dition  that,  when  the  leading  end  of  the  negoti- 
able  instrument  (40a),  which  is  the  shortest 
one,  measured  in  the  conveyance  direction, 
among  the  available  negotiable  instrument  (40,  45 
40a)  reaches  the  first  position  (C),  the  trailing 
end  of  the  negotiable  instrument  (40a)  is  re- 
leased  from  the  hold  of  said  picker  roller  (44), 
and  after  said  conveying  means  (49,  56,  71) 
takes  hold  of  the  vicinity  of  a  leading  tip  of  the  so 
negotiable  instrument  (40a)  between  said  belt 
(46  and  47)  to  assure  the  conveyance  of  the 
negotiable  instrument  (40a)  at  a  third  position, 
the  leading  end  of  the  negotiable  instrument 
(40a)  reaches  the  first  position  (C)  (FIG.  11);  55 
the  second  position  (D)  being  displaced  from  a 
position  where  the  negotiable  instrument  (40a) 
is  gotten  hold  of  between  said  feed  roller  (42) 

and  reverse  roller  (43),  by  a  length  of  a  second 
distance  in  the  conveyance  direction  of  the  ne- 
gotiable  instrument,  to  satisfy  such  a  condition 
that,  after  the  trailing  end  of  the  negotiable  in- 
strument  (40a)  is  released  from  the  hold  of  said 
feed  roller  (42),  the  trailing  end  of  the  negotia- 
ble  instrument  (40a)  reaches  the  second  posi- 
tion  (D)  (FIG.  13). 

13.  A  safe  in  accordance  with  claim  1 
CHARACTERIZED  IN  THAT 

said  discharging  means  (44,  45,  42,  43) 
comprising: 

a  picker  roller  (44)  being  rotatable  and  in  con- 
tact  with  the  negotiable  instrument  (40,  40a) 
stored  in  said  first  storage  (400)  to  discharge 
the  negotiable  instrument  with  which  it  is  in  con- 
tact; 
pressing  means  (41)  for  pressing  the  negotia- 
ble  instrument  (40,  40a)  stored  in  said  first  stor- 
age  (400)  toward  said  picker  roller  (44),  so  that 
the  most  forward  piece  of  the  negotiable  instru- 
ment  (40,  40a)  is  put  in  contact  with  said  picker 
roller  (44); 
a  feed  roller  (42)  rotatable  for  feeding  the  ne- 
gotiable  instrument  discharged  by  said  picker 
roller  (44); 
a  reverse  roller  (43)  rotatable  and  positioned  to 
face  said  feed  roller  (42),  so  that  no  more  than 
one  piece  of  said  discharged  negotiable  instru- 
ment  (40a)  is  sent  out; 
driving  means  (45)  for  driving  said  picker  roller 
(44)  and  feed  roller  (42);  and 
a  first  one-way  clutch  (1  37)  interposed  along  a 
driving  power  transmission  linkage  from  said 
driving  means  (45)  to  said  feed  roller  (42); 

said  conveying  means  (48,  109)  comprising: 
40 

groups  of  rollers  (55,  55-1)  facing  each  other 
and  rotatable;  and 
belts  (46,  47)  suspended  and  capable  of  trav- 
elling  facing  each  other  by  said  groups  of  roll- 

45  ers; 

said  discharging  means  (44,  45,  42,  43)  fur- 
ther  comprising: 

a  second  one-way  clutch  (176)  interposed 
so  along  a  power  transmission  linkage  from  said  driv- 

ing  means  (45)  to  said  picker  roller  (44); 
said  detecting  means  (49,  56,  71)  further  com- 

prising: 
a  detection  circuit  (1  80)  for  detecting  a  leading 

55  end  of  the  discharged  negotiable  instrument  (40a) 
at  a  first  position  (C); 

said  control  circuit  (33,  34,  35,  460)  compris- 
ing: 
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timing  means  for  halting  a  driving  action  of  said 
driving  means  (45)  in  response  to  said  detec- 
tion  circuit  (18),  starting  to  clock,  and  after  an 
elapse  of  a  predetermined  period  of  time,  re- 
starting  the  driving  action  of  said  driving  means  s 
(45); 
the  first  position  (C)  being  displaced  from  a  sec- 
ond  position  in  a  conveyance  direction  in  which 
the  negotiable  instrument  (40a)  is  transported 
by  a  length  of  a  first  distance  to  satisfy  such  a  10 
condition  that,  when  a  leading  end  of  the  nego- 
tiable  instrument  (40a),  which  is  the  shortest 
one,  measured  in  the  conveyance  direction, 
among  the  available  negotiable  instrument  (40, 
40a)  reaches  the  first  position  (C),  a  trailing  end  15 
of  the  negotiable  instrument  (40a)  is  released 
from  the  hold  of  said  picker  roller  (44),  and  after 
said  conveying  means  (49,  56,  71)  takes  hold 
of  the  vicinity  of  a  leading  tip  of  the  negotiable 
instrument  (40a)  between  said  belt  (46,  47)  to  20 
assure  the  conveyance  of  the  negotiable  instru- 
ment  (40a)  at  the  second  position,  the  leading 
end  of  the  negotiable  instrument  (40a)  reaches 
the  first  position  (C)  (FIG.  20). 

25 
1  4.  A  safe  in  accordance  with  claim  1  2  or  13, 

CHARACTERIZED  BY 

a  rotatable  axis  (1  24)  rotatable  by  said  driving 
means  (45),  and  extending  in  a  direction  sub-  30 
stantially  perpendicular  to  a  direction  to  which 
said  negotiable  instrument  (40,  40a)  is  con- 
veyed; 
two  of  said  picker  roller  (44)  being  provided, 
which  are  mounted  on  said  rotatable  axis  35 
through  the  medium  of  a  corresponding  pair  of 
said  second  one-way  clutch  (176). 

15.  A  safe  in  accordance  with  claim  11  or  12,  CHAR- 
ACTERIZED  IN  THAT  when  said  detecting  means  40 
(49,  56,  71)  detects  the  improper  condition  of  the 
negotiable  instrument  (40a)  while  being  conveyed 
though  said  conveying  means  (48,  109),  said  con- 
trol  circuit  (33,  34,  35)  controls  said  conveying 
means  (48,  109)  to  reduce  the  speed  at  which  said  45 
conveying  means  (48,  1  09)  conveys  the  negotiable 
instrument  (40a),  and  controls  said  selecting  means 
(50,  50a)  to  direct  the  delivered  negotiable  instru- 
ment  (40a)  toward  said  second  storage  (51). 

50 
16.  A  safe  in  accordance  with  claim  11  or  12,  CHAR- 

ACTERIZED  IN  THAT  after  the  last  piece  of  a  spec- 
ified  number  of  the  negotiable  instrument  (40,  40a) 
to  be  dispensed  is  detected,  while  being  conveyed 
through  said  conveying  means  (48,  109),  by  said  55 
detecting  means  (49,  56,  71),  and  in  addition,  an- 
other  negotiable  instrument  (40a)  is  detected,  while 
being  conveyed  through  said  conveying  means  (48, 

109),  by  said  detecting  means  (49,  56,  71),  said 
control  circuit  33,  34,  35)  controls  said  conveying 
means  (48,  1  09)  to  reduce  the  speed  at  which  said 
conveying  means  (48,  109)  conveys  the  negotiable 
instrument  (50,  50a),  and  controls  said  selecting 
means  (50,  50a)  to  direct  the  delivered  negotiable 
instrument  (40a)  toward  said  second  storage  (51). 

1  7.  A  safe  according  to  claim  1  ,  wherein  said  safe  (31  ) 
has  a  lower  base  (53)  and  an  upper  base  (54)  which 
are  separable  from  each  other. 

18.  A  safe  according  to  claim  18,  wherein  said  upper 
base  (54)  is  attached  to  said  lower  base  (53)  with  a 
hinge  (52)  in  such  a  manner  that  said  upper  base 
(54)  can  be  opened  or  closed. 

Patentanspriiche 

1  .  Safe,  der  folgendes  aufweist: 

einen  ersten  Speicher  (400)  zum  Speichern 
von  Verkehrspapier  bzw.  umlauffahigem  Wert- 
papier  (40,  40a); 
eine  Ausgabeeinrichtung  (40,  45,  42,  43)  zum 
Ausgeben  des  Verkehrspapiers  (40,  40a)  aus 
dem  ersten  Speicher; 
eine  Transporteinrichtung  (48,  1  09)  zum  Trans- 
portieren  des  ausgegebenen  Verkehrspapiers 
(40,  40a);  und 
ein  erstes  Gehause  (53,  54),  das  den  ersten 
Speicher,  die  Ausgabeeinrichtung  (40,  45,  42, 
43)  und  die  Transporteinrichtung  (48,  109)  um- 
gibt,  wobei  das  erste  Gehause  (53,  54)  mit  ei- 
ner  ersten  Offnung  (58)  gebildet  ist,  aus  der  das 
durch  die  Transporteinrichtung  (48,  109)  trans- 
portierte  Verkehrspapier  (40,  40a)  ausgegeben 
wird, 

DADURCH  GEKENNZEICHNET, 
dal3  der  Safe  weiterhin  folgendes  aufweist: 

eine  Detektoreinrichtung  (49,  56,  71),  die  in 
dem  ersten  Gehause  (53,  54)  vorgesehen  ist, 
zum  Detektieren,  ob  das  Verkehrspapier  (40, 
40a)  in  einem  korrekten  Zustand  ist  oder  nicht, 
wahrend  es  durch  die  Transporteinrichtung 
(48,  109)  transportiert  wird; 
einen  zweiten  Speicher  (51  ),  der  in  dem  ersten 
Gehause  (53,  54)  vorgesehen  ist,  zum  Spei- 
chern  des  Verkehrspapiers  (40,  40a); 
eine  Auswahleinrichtung  (50,  50a),  die  in  dem 
ersten  Gehause  (53,  54)  vorgesehen  und  zwi- 
schen  der  Transporteinrichtung  (48,  109)  und 
der  ersten  Offnung  (58)  angeordnet  ist,  zum  se- 
lektiven  Lenken  des  durch  die  Transportein- 
richtung  (48,  109)  ubergebenen  Verkehrspa- 
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piers  (40,  40a)  entweder  nach  der  ersten  Off- 
nung  (58)  oder  nach  dem  zweiten  Speicher 
(51);  und 
eine  erste  Steuerschaltung  (33,  34,  35),  die  in 
dem  ersten  Gehause  (53,  54)  vorgesehen  ist,  s 
zum  Steuern  der  Ausgabeeinrichtung  (40,  45, 
42,  43),  der  Transporteinrichtung  (48,  109)  und 
der  Auswahleinrichtung  (50,  50a)  in  Reaktion 
auf  die  Detektoreinrichtung  (49,  56,  71), 
wobei  die  erste  Steuerschaltung  (33,  34,  35)  in  10 
Reaktion  darauf,  dal3  die  Detektoreinrichtung 
(49,  56,  71  )  einen  inkorrekten  Zustand  des  Ver- 
kehrspapiers  (40,  40a)  detektiert,  wahrend  es 
durch  die  Transporteinrichtung  (48,  109)  trans- 
portiert  wird,  die  Auswahleinrichtung  (50,  50a)  15 
steuert,  das  ubergebene  Verkehrspapier  (40, 
40a)  nach  dem  zweiten  Speicher  (51  )  zu  leiten. 

2.  Safe  gemaB  Anspruch  1,  der  weiterhin  folgendes 
aufweist:  20 

ein  zweites  Gehause  (418)  mit  mehreren  Ein- 
bauplatzen  zum  demontierbaren  Speichern 
des  ersten  Gehauses  (53,  54)  und  mit  mehre- 
ren  zweiten  Offnungen  (427,  428,  429),  die  ent-  25 
sprechend  den  mehreren  Einbauplatzen  gebil- 
det  sind,  wobei  die  zweite  Offnung  (427,  428, 
429)  so  angeordnet  ist,  dal3  sie  mit  der  ersten 
Offnung  (58)  in  Verbindung  steht,  wenn  sich 
das  erste  Gehause  (53,  54)  in  dem  Einbauplatz  30 
befindet; 
eine  zweite  Steuerschaltung  (434),  die  in  dem 
zweiten  Gehause  (418)  vorgesehen  ist,  zum 
Steuern  der  ersten  Steuerschaltung  (33,  34, 
35);  und  35 
eine  Verbindungseinrichtung,  die  einen  ersten 
Steckverbinder  (426),  der  an  dem  ersten  Ge- 
hause  (53,  54)  vorgesehen  ist,  und  einen  zwei- 
ten  Steckverbinder  (422,  423,  424)  aufweist, 
der  an  dem  zweiten  Gehause  (418)  vorgese-  40 
hen  ist,  zum  Verbinden  der  ersten  Steuerschal- 
tung  (33,  34,  35)  mit  der  zweiten  Steuerschal- 
tung  (434),  wenn  das  erste  Gehause  in  dem 
Einbauplatz  gespeichert  ist. 

45 
3.  Safe  gemaB  Anspruch  1,  der  weiterhin  folgendes 

aufweist: 

ein  Paar  Fuhrungsteile  (451  a,  451  b),  die  einan- 
der  in  einem  Speicher  (400)  gegenuberliegen,  so 
der  in  dem  ersten  Gehause  (53,  54)  vorgese- 
hen  ist,  zum  Leiten  des  Verkehrspapiers  (40, 
40a)  in  dem  Speicher  (400)  in  Richtung  auf  die 
Ausgabeeinrichtung  (40,  45,  42,  43),  wobei  we- 
nigstens  eines  (451  b)  aus  dem  Paar  Fuhrungs-  55 
teile  (451  a,  451  b)  relativ  zu  dem  ersten  Gehau- 
se  (53,  54)  beweglich  ist; 
eine  Halteeinrichtung  (452)  zum  selektiven  De- 

finieren  einer  Vielzahl  von  Haltepositionen,  in 
denen  das  eine  Fuhrungsteil  (451b)  parallel  zu 
dem  anderen  Fuhrungsteil  (415a)  festgehalten 
wird,  so  dal3  der  Abstand  zwischen  den  Fuh- 
rungsteilen  (451b)  selektiv  an  die  Langen  der 
verfugbaren  Verkehrspapiere  (40)  angepaBt 
werden  kann,  die  im  wesentlichen  senkrecht  zu 
der  Richtung  angeordnet  sind,  in  der  die  Ver- 
kehrspapiere  (40)  von  der  Ausgabeeinrichtung 
(40,  45,  42,  43)  ausgegeben  werden;  und 
eine  Eingabeeinrichtung  (456,  456a,  659a, 
659b,  659c),  die  an  dem  ersten  Gehause  (53, 
54)  vorgesehen  ist,  zur  Erzeugung  eines  Si- 
gnals,  das  eine  Papierwahrungssorte  des  in 
dem  Speicher  (400)  gespeicherten  Verkehrs- 
papiers  (40,  40a)  anzeigt. 

4.  Safe  gemaB  Anspruch  2,  der  weiterhin  eine  Daten- 
speichereinrichtung  (35,  46)  aufweist,  die  in  dem  er- 
sten  Gehause  (53,  54)  vorgesehen  ist,  zum  Spei- 
chern  von  Daten,  die  zu  den  von  der  Maschine 
durchgefuhrten  Transaktionen  gehoren,  unter  der 
Steuerung  der  ersten  Steuerschaltung  (33,  34,  35). 

5.  Safe  gemaB  Anspruch  4,  der  weiterhin  eine  Be- 
fehlseinrichtung  (457)  zum  Eingeben  eines  Befehls 
aufweist,  die  in  der  Datenspeichereinrichtung  (35, 
460)  gespeicherten  Daten  zu  lesen; 

wobei  die  zweite  Steuerschaltung  (434)  die 
Datenspeichereinrichtung  (35,  460)  in  Reaktion  auf 
die  Befehlseinrichtung  (457)  steuert,  urn  die  Daten 
aus  der  Datenspeichereinrichtung  (35,  460)  auszu- 
lesen. 

6.  Safe  gemaB  Anspruch  2,  dadurch  gekennzeichnet, 
dal3,  wenn  das  Verkehrspapier  (40a)  nicht  aus  dem 
ersten  Gehause  (53,  54)  in  einem  der  mehreren 
Einbauplatze  ausgeben  werden  kann,  die  zweite 
Steuerschaltung  (434)  steuert,  das  Verkehrspapier 
(40a)  aus  dem  ersten  Gehause  (53,  54)  auszuge- 
ben,  das  in  einem  anderen  der  mehreren  Einbau- 
platze  eingebaut  ist. 

7.  Safe  gemaB  Anspruch  2,  gekennzeichnet  durch 

eine  Antriebseinrichtung  (736,  738),  die  in  dem 
zweiten  Gehause  (418)  vorgesehen  ist,  zur  Er- 
zeugung  einer  Antriebskraft  zum  Antrieb  der 
Ausgabeeinrichtung  (40,  45,  42,  43)  und  der 
Transporteinrichtung  (48,  109); 
eine  Kraftubertragungseinrichtung  (735,  737), 
die  in  dem  ersten  Gehause  (53,  54)  vorgese- 
hen  und  mechanisch  mit  der  Antriebseinrich- 
tung  verbunden  ist,  zum  Empfang  einer  An- 
triebskraft  von  der  Antriebseinrichtung  (736, 
738)  und  zur  Ubertragung  der  Antriebskraft  an 
die  Ausgabeeinrichtung  (40,  45,  42,  43)  und  die 
Transporteinrichtung  (48,  109),  wenn  das  erste 
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Gehause  (53,  54)  in  den  Einbauplatzen  einge- 
baut  ist; 
wobei  die  Auswahleinrichtung  (50  und  50a)  in 
Reaktion  darauf,  dal3  die  Detektoreinrichtung 
(49,  56,  71)  den  inkorrekten  Zustand  des  Ver-  s 
kehrspapiers  (40a)  detektiert,  wahrend  es 
durch  die  Transporteinrichtung  (48  und  109) 
transportiert  wird,  unter  der  Steuerung  der  er- 
sten  Steuerschaltung  (33,  34,  35)  das  uberge- 
bene  Verkehrspapier  (40a)  nach  dem  zweiten  10 
Speicher  (51)  lenkt  und  andernfalls  das  durch 
die  Transporteinrichtung  (48  und  109)  uberge- 
bene  Verkehrspapier  (40a)  nach  der  ersten  Off- 
nung  (58)  lenkt. 

15 
8.  Safe  gemaB  Anspruch  1  ,  dadurch  gekennzeichnet, 

dal3  der  Safe  weiterhin  folgendes  aufweist: 

ein  zweites  Gehause  (26,  26a)  veranderlicher 
GroBe,  mit  einem  Einbauplatz,  urn  das  erste  20 
Gehause  (53,  54)  herausnehmbar  zu  spei- 
chern,  und  mit  einer  zweiten  Offnung  (22),  die 
gebildet  ist,  urn  so  angeordnet  zu  werden,  dal3 
sie  mit  der  ersten  Offnung  (58)  in  Verbindung 
steht,  wenn  sich  das  erste  Gehause  (53,  54)  in  25 
dem  Einbauplatz  befindet; 
eine  Bedienungseinrichtung  (23,  24),  die  an 
dem  zweiten  Gehause  (26,  26a)  vorgesehen 
ist,  zum  manuellen  Eingeben  von  Befehlen  und 
Daten,  die  eine  Anforderung  zum  Ausgeben  30 
des  Verkehrspapiers  (40,  40a)  enthalten; 
eine  Anzeigeeinrichtung  (23),  die  an  dem  zwei- 
ten  Gehause  (26,  26a)  vorgesehen  ist,  zur  vi- 
suellen  Anzeige  des  Zustandes  der  Maschine 
und  der  Daten;  35 
eine  zweite  Steuerschaltung  (30),  die  in  dem 
zweiten  Gehause  (26,  26a)  vorgesehen  ist, 
zum  Steuern  der  ersten  Steuerschaltung  (33, 
34,  35)  und  der  Anzeigeeinrichtung  (23)  in  Re- 
aktion  auf  die  Bedienungseinrichtung  (23,  24).  40 

9.  Safe  gemaB  Anspruch  1  ,  dadurch  gekennzeichnet, 
dal3  der  Safe  weiterhin  folgendes  aufweist: 

eine  mechanische  Ausgabeeinrichtung  (819)  45 
zum  Speichern  eines  Verkehrspapiers  und  zum 
Ausgeben  und  Transportieren  des  gespeicher- 
ten  Verkehrspapiers; 
ein  zweites  Gehause  (825),  das  den  Speicher 
(400),  die  Ausgabeeinrichtung  (40,  45,  42,  43)  so 
und  die  Transporteinrichtung  (48,  109)  umgibt 
und  das  eine  zweite  Offnung  (58)  aufweist,  die 
gebildet  ist,  urn  das  durch  die  Transporteinrich- 
tung  (48,  109)  ubergebene  Verkehrspapier 
(40a)  aus  dem  zweiten  Gehause  (825)  auszu-  55 
geben; 
ein  drittes  Gehause  (822a),  das  in  der  mecha- 
nischen  Ausgabeeinrichtung  (819)  aufeinan- 

derstapelbar  ist,  zum  Speichern  des  zweiten 
Gehauses  (825); 
eine  zweite  Transporteinrichtung  (826),  die  in 
dem  dritten  Gehause  (822a)  vorgesehen  ist, 
zum  Transportieren  des  aus  der  zweiten  Off- 
nung  (58)  ausgegebenen  Verkehrspapiers 
(40a)  nach  einer  ersten  Position  zur  AuBensei- 
te  des  dritten  Gehauses  (822a)  hin; 
eine  dritte  Transporteinrichtung  (827),  die  in 
dem  dritten  Gehause  (822a)  vorgesehen  ist, 
zum  Transportieren  des  nach  einer  zweiten  Po- 
sition  zur  AuBenseite  des  dritten  Gehauses 
(822a)  hin  ubergebenen  Verkehrspapiers  (40a) 
nach  der  ersten  Position; 
wobei  die  zweite  Position  die  erste  Position  ei- 
nes  benachbarten  dritten  Gehauses  (822a) 
trifft,  wenn  die  dritten  Gehause  (822a)  aufein- 
andergestapelt  sind; 
eine  erste  Kraftubertragungseinrichtung  (829), 
die  in  dem  dritten  Gehause  (822a)  vorgesehen 
ist,  zum  Empfang  der  Kraft  von  auBerhalb  des 
dritten  Gehauses  (822a)  iiber  die  dritte  Positi- 
on,  urn  die  Kraft  an  die  zweite  und  die  dritte 
Transporteinrichtung  (826,  827)  zu  ubertragen; 
und 
eine  zweite  Kraftubertragungseinrichtung 
(829),  die  in  dem  dritten  Gehause  (822a)  vor- 
gesehen  ist,  zur  Ubertragung  der  Kraft  aus  der 
dritten  Transporteinrichtung  (827)  in  einer  vier- 
ten  Position; 
wobei  die  vierte  Position  die  dritte  Position  ei- 
nes  benachbarten  dritten  Gehauses  (822a) 
trifft,  wenn  die  dritten  Gehause  (822a)  aufein- 
andergestapelt  sind,  und  wobei  die  zweite 
Kraftubertragungseinrichtung  (829)  mecha- 
nisch  mit  der  zweiten  Kraftubertragungsein- 
richtung  (829)  eines  benachbarten  dritten  Ge- 
hauses  (822a)  verbindbar  ist,  wenn  die  dritten 
Gehause  (822a)  aufeinandergestapelt  sind; 

wobei  die  mechanische  Ausgabeeinrichtung 
(819)  weiterhin  folgendes  aufweist: 

eine  vierte  Transporteinrichtung  (864)  zum 
Transportieren  des  nach  der  ersten  Position 
ubergebenen  Verkehrspapiers  (40a)  nach  ei- 
ner  ersten  Offnung  (816),  und 
eine  Antriebseinrichtung  (828),  die  mechanisch 
mit  der  an  einem  Ende  angeordneten  ersten 
Kraftubertragungseinrichtung  (829)  des  dritten 
Gehauses  (822a)  verbindbar  ist,  wenn  die  drit- 
ten  Gehause  (822a)  aufeinandergestapelt 
sind,  urn  die  Kraft  der  ersten  Kraftubertra- 
gungseinrichtung  (829)  zuzufuhren. 

10.  Safe  gemaB  Anspruch  9,  gekennzeichnet  durch 

eine  Zwischenhaltevorrichtung  (861),  die  sich 
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wobei  die  Detektoreinrichtung  (49,  56,  71  )  fol- 
gendes  aufweist: 

10 

zwischen  der  vierten  Transporteinrichtung 
(864)  und  der  ersten  Offnung  (816)  befindet, 
zum  Festhalten  des  durch  die  vierte  Transport- 
einrichtung  (864)  ubergebenen  Verkehrspa- 
piers  (40a);  und 
eine  Einrichtung  (865),  urn  nach  Ablaut  eines 
vorbestimmten  Zeitintervalles  das  von  der  Zwi- 
schenhaltevorrichtung  (861)  festgehaltene 
Verkehrspapier  (40a)  zuruckzuerhalten. 

11.  Safe  gemaB  Anspruch  1  ,  dadurch  gekennzeichnet, 
dal3  die  Ausgabeeinrichtung  (40,  45,  42,  43)  folgen- 
des  aufweist: 

eine  Abzugswalze  (44),  die  drehbar  ist  und  die  15 
das  in  dem  ersten  Speicher  (400)  gespeicherte 
Verkehrspapier  (40,  40a)  beruhrt,  zum  Ausge- 
ben  des  Verkehrspapiers,  das  sie  beruhrt; 
eine  Andruckeinrichtung  (41)  zum  Andrucken 
des  in  dem  ersten  Speicher  (400)  gespeicher-  20 
ten  Verkehrspapiers  (40,  40a)  an  die  Abzugs- 
walze  (44),  so  dal3  das  vorderste  Stuck  des 
Verkehrspapiers  (40a)  mit  der  Abzugswalze 
(44)  in  Kontakt  gebracht  wird; 
eine  drehbare  Zufuhrwalze  (42)  zum  Zufuhren  25 
des  von  der  Abzugswalze  (44)  ausgegebenen 
Verkehrspapiers  (42a); 
eine  drehbare  gegenlaufige  Walze  (43),  die  so 
angeordnet  ist,  dal3  sie  der  Zufuhrwalze  (42) 
gegenuberliegt,  so  dal3  nicht  mehr  als  ein  Stuck  30 
des  ausgegebenen  Verkehrspapiers  (40a)  aus- 
gesandt  wird; 
eine  Antriebseinrichtung  (45)  zum  Antrieb  der 
Abzugswalze  (44)  und  der  Zufuhrwalze  (42); 
und  35 
eine  Einwegkupplung  (137),  die  entlang  einer 
Kraftubertragungsverbindung  von  der  An- 
triebseinrichtung  (45)  nach  der  Zufuhrwalze 
(42)  eingeschoben  ist; 

40 
wobei  die  Transporteinrichtung  (48,  109)  fol- 

gendes  aufweist: 

Walzengruppen  (55,  55-1),  die  einander  ge- 
genuberliegen  und  drehbar  sind;  und  45 
Bander  (46,  47),  die  mittels  der  Walzengruppen 
(55,  55-1)  einander  gegenuberliegend  aufge- 
hangt  und  bewegbar  sind, 

50 

eine  erste  Detektorschaltung  (178)  zum  Detek- 
tieren  eines  voreilenden  Endes  des  ausgege- 
benen  Verkehrspapiers  (40a)  in  einer  ersten  55 
Position  (C)  und  zur  Erzeugung  eines  ersten  Si- 
gnals  zum  Stoppen  einer  Antriebstatigkeit  der 
Antriebseinrichtung  (45);  und 

eine  zweite  Detektorschaltung  (197)  zum  De- 
tektieren  eines  nacheilenden  Endes  des  aus- 
gegebenen  Verkehrspapiers  (40a)  in  einer 
zweiten  Position  (D)  und  zur  Erzeugung  eines 
zweiten  Signals  zum  Starten  der  Antriebstatig- 
keit  der  Antriebseinrichtung  (45); 
wobei  die  erste  Position  (C)  gegenuber  einer 
dritten  Position  in  einer  Transportrichtung,  in 
der  das  Verkehrspapier  (40a)  transportiert  wird, 
urn  eine  erste  Streckenlange  verschoben  ist, 
urn  die  Bedingung  zu  erfullen,  dal3,  wenn  das 
voreilende  Ende  des  Verkehrspapiers  (40a)  die 
erste  Position  (C)  erreicht,  das  nacheilende  En- 
de  des  Verkehrspapiers  (40a)  von  dem  Halt  der 
Abzugswalze  (44)  gelost  wird  und,  nachdem 
die  Fordereinrichtung  (49,  56,  71)  in  der  Nahe 
einer  voreilenden  Spitze  des  Verkehrspapiers 
(40a)  zwischen  den  Bandern  (46,  47)  Halt  fin- 
det,  urn  den  Transport  des  Verkehrspapiers 
(40a)  in  einer  dritten  Position  sicherzustellen, 
das  voreilende  Ende  des  Verkehrspapiers 
(40a)  die  erste  Position  (C)  (Fig.  11)  erreicht; 
wobei  die  zweite  Position  (D)  gegenuber  einer 
Position,  in  der  das  Verkehrspapier  (40a)  zwi- 
schen  der  Zufuhrwalze  (42)  und  der  gegenlau- 
figen  Walze  (43)  Halt  findet,  in  der  Transport- 
richtung  des  Verkehrspapiers  urn  eine  zweite 
Streckenlange  verschoben  ist,  urn  die  Bedin- 
gung  zu  erfullen,  dal3,  nachdem  sich  das  nach- 
eilende  Ende  des  Verkehrspapiers  (40a)  von 
dem  Halt  der  Abzugswalze  (42)  gelost  hat,  das 
nacheilende  Ende  des  Verkehrspapiers  (40a) 
die  zweite  Position  (D)  (Fig.  13)  erreicht. 

12.  Safe  gemaB  Anspruch  1  ,  dadurch  gekennzeichnet, 
dal3  die  Ausgabeeinrichtung  (40,  45,  42,  43)  folgen- 
des  aufweist: 

eine  Abzugswalze  (44),  die  drehbar  ist  und  die 
das  in  dem  ersten  Speicher  (400)  gespeicherte 
Verkehrspapier  (40,  40a)  beruhrt,  zum  Ausge- 
ben  des  Verkehrspapiers,  das  sie  beruhrt; 
eine  Andruckeinrichtung  (41)  zum  Andrucken 
des  in  dem  ersten  Speicher  (400)  gespeicher- 
ten  Verkehrspapiers  (40,  40a)  an  die  Abzugs- 
walze  (44),  so  dal3  das  vorderste  Stuck  des 
Verkehrspapiers  (40a)  mit  der  Abzugswalze 
(44)  in  Kontakt  gebracht  wird; 
eine  drehbare  Zufuhrwalze  (42)  zum  Zufuhren 
des  von  der  Abzugswalze  (44)  ausgegebenen 
Verkehrspapiers  (42a); 
eine  drehbare  gegenlaufige  Walze  (43),  die  so 
angeordnet  ist,  dal3  sie  der  Zufuhrwalze  (42) 
gegenuberliegt,  so  dal3  nicht  mehr  als  ein  Stuck 
des  ausgegebenen  Verkehrspapiers  (40a)  aus- 
gesandt  wird; 
eine  Antriebseinrichtung  (45)  zum  Antrieb  der 
Abzugswalze  (44)  und  der  Zufuhrwalze  (42); 

33 



65 EP  0  540  867  B1 66 

und 
eine  erste  Einwegkupplung  (137),  die  entlang 
einer  Antriebs-Kraftubertragungsverbindung 
von  der  Antriebseinrichtung  (45)  nach  der  Zu- 
fuhrwalze  (42)  eingeschoben  ist;  s 

wobei  die  Transporteinrichtung  (48,  109)  fol- 
gendes  aufweist: 

Walzengruppen  (55,  55-1),  die  einander  ge-  10 
genuberliegen  und  drehbar  sind;  und 
Bander  (46,  47),  die  mittels  der  Walzengruppen 
(55,  55-1)  einander  gegenuberliegend  aufge- 
hangt  und  bewegbar  sind, 

15 
wobei  die  Ausgabeeinrichtung  (40,  45,  42,  43) 

weiterhin  folgendes  aufweist: 
eine  zweite  Einwegkupplung  (176),  die  ent- 

lang  einer  Kraftubertragungsverbindung  von  der 
Antriebseinrichtung  (45)  nach  der  Zufuhrwalze  (44)  20 
eingeschoben  ist; 

wobei  die  Detektoreinrichtung  (49,  56  und  71  ) 
folgendes  aufweist: 

eine  erste  Detektorschaltung  (1  78)  zum  Detek-  25 
tieren  eines  voreilenden  Endes  des  ausgege- 
benen  Verkehrspapiers  (40a)  in  einer  ersten 
Position  (C)  und  zur  Erzeugung  eines  ersten  Si- 
gnals  zum  Stoppen  einer  Antriebstatigkeit  der 
Antriebseinrichtung  (45);  und  30 
eine  zweite  Detektorschaltung  (179)  zum  De- 
tektieren  eines  nacheilenden  Endes  des  aus- 
gegebenen  Verkehrspapiers  (40a)  in  einer 
zweiten  Position  (D)  und  zur  Erzeugung  eines 
zweiten  Signals  zum  Starten  der  Antriebstatig-  35 
keit  der  Antriebseinrichtung  (45); 
wobei  die  erste  Position  (C)  gegenuber  einer 
dritten  Position  in  einer  Transportrichtung,  in 
der  das  Verkehrspapier  (40a)  transportiert  wird, 
urn  eine  erste  Streckenlange  verschoben  ist,  40 
urn  die  Bedingung  zu  erfullen,  dal3,  wenn  das 
voreilende  Ende  des  Verkehrspapiers  (40a), 
welches  das  in  der  Transportrichtung  gemes- 
sen  kurzeste  unter  den  verfugbaren  Verkehrs- 
papieren  (40,  40a)  ist,  die  erste  Position  (C)  er-  45 
reicht,  das  nacheilende  Ende  des  Verkehrspa- 
piers  (40a)  von  dem  Halt  der  Abzugswalze  (44) 
gelost  wird  und,  nachdem  die  Fordereinrich- 
tung  (49,  56,  71)  in  der  Nahe  einer  voreilenden 
Spitze  des  Verkehrspapiers  (40a)  zwischen  so 
den  Bandern  (46  und  47)  Halt  findet,  urn  den 
Transport  des  Verkehrspapiers  (40a)  in  einer 
dritten  Position  sicherzustellen,  das  voreilende 
Ende  des  Verkehrspapiers  (40a)  die  erste  Po- 
sition  (C)  (Fig.  11)  erreicht;  55 
wobei  die  zweite  Position  (D)  gegenuber  einer 
Position,  in  der  das  Verkehrspapier  (40a)  zwi- 
schen  der  Zufuhrwalze  (42)  und  der  gegenlau- 

figen  Walze  (43)  Halt  findet,  in  der  Transport- 
richtung  des  Verkehrspapiers  urn  eine  zweite 
Streckenlange  verschoben  ist,  urn  die  Bedin- 
gung  zu  erfullen,  dal3,  nachdem  sich  das  nach- 
eilende  Ende  des  Verkehrspapiers  (40a)  von 
dem  Halt  der  Abzugswalze  (42)  gelost  hat,  das 
nacheilende  Ende  des  Verkehrspapiers  (40a) 
die  zweite  Position  (D)  (Fig.  13)  erreicht. 

13.  Safe  gemaB  Anspruch  1  ,  dadurch  gekennzeichnet, 
dal3  die  Ausgabeeinrichtung  (40,  45,  42,  43)  folgen- 
des  aufweist: 

eine  Abzugswalze  (44),  die  drehbar  ist  und  die 
das  in  dem  ersten  Speicher  (400)  gespeicherte 
Verkehrspapier  (40,  40a)  beruhrt,  zum  Ausge- 
ben  des  Verkehrspapiers,  das  sie  beruhrt; 
eine  Andruckeinrichtung  (41)  zum  Andrucken 
des  in  dem  ersten  Speicher  (400)  gespeicher- 
ten  Verkehrspapiers  (40,  40a)  an  die  Abzugs- 
walze  (44),  so  dal3  das  vorderste  Stuck  des 
Verkehrspapiers  (40a)  mit  der  Abzugswalze 
(44)  in  Kontakt  gebracht  wird; 
eine  drehbare  Zufuhrwalze  (42)  zum  Zufuhren 
des  von  der  Abzugswalze  (44)  ausgegebenen 
Verkehrspapiers; 
eine  drehbare  gegenlaufige  Walze  (43),  die  so 
angeordnet  ist,  dal3  sie  der  Zufuhrwalze  (42) 
gegenuberliegt,  so  dal3  nicht  mehr  als  ein  Stuck 
des  ausgegebenen  Verkehrspapiers  (40a)  aus- 
gesandt  wird; 
eine  Antriebseinrichtung  (45)  zum  Antrieb  der 
Abzugswalze  (44)  und  der  Zufuhrwalze  (42); 
und 
eine  erste  Einwegkupplung  (137),  die  entlang 
einer  Antriebs-Kraftubertragungsverbindung 
von  der  Antriebseinrichtung  (45)  nach  der  Zu- 
fuhrwalze  (42)  eingeschoben  ist; 

40  wobei  die  Transporteinrichtung  (48,  109)  fol- 
gendes  aufweist: 

Walzengruppen  (55,  55-1),  die  einander  ge- 
genuberliegen  und  drehbar  sind;  und 

45  Bander  (46,  47),  die  mittels  der  Walzengruppen 
einander  gegenuberliegend  aufgehangt  und 
bewegbar  sind, 

wobei  die  Ausgabeeinrichtung  (40,  45,  42,  43) 
so  weiterhin  folgendes  aufweist: 

eine  zweite  Einwegkupplung  (176),  die  ent- 
lang  einer  Kraftubertragungsverbindung  von  der 
Antriebseinrichtung  (45)  nach  der  Zufuhrwalze  (44) 
eingeschoben  ist; 

55  wobei  die  Detektoreinrichtung  (49,  56  und  71  ) 
weiterhin  folgendes  aufweist: 

eine  Detektorschaltung  (180)  zum  Detektie- 
ren  eines  voreilenden  Endes  des  ausgegebenen 
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Verkehrspapiers  (40a)  in  einer  ersten  Position  (C); 
wobei  die  Steuerschaltung  (33,  34,  35,  460) 

folgendes  aufweist: 

eine  Timing-Einrichtung  zum  Stoppen  einer  s 
Antriebstatigkeit  der  Antriebseinrichtung  (45)  in 
Reaktion  auf  die  Detektorschaltung  (18),  Star- 
ten  einer  Zeitmessung  und  Neustarten  der  An- 
triebstatigkeit  der  Antriebseinrichtung  (45) 
nach  Ablaut  eines  vorbestimmten  Zeitinterval-  10 
les; 
wobei  die  erste  Position  (C)  gegenuber  einer 
zweiten  Position  in  einer  Transportrichtung,  in 
der  das  Verkehrspapier  (40a)  transportiert  wird, 
urn  eine  erste  Streckenlange  verschoben  ist,  15 
urn  die  Bedingung  zu  erfullen,  dal3,  wenn  das 
voreilende  Ende  des  Verkehrspapiers  (40a), 
welches  das  in  der  Transportrichtung  gemes- 
sen  kurzeste  unter  den  verfugbaren  Verkehrs- 
papieren  (40,  40a)  ist,  die  erste  Position  (C)  er-  20 
reicht,  ein  nacheilendes  Ende  des  Verkehrspa- 
piers  (40a)  von  dem  Halt  der  Abzugswalze  (44) 
gelost  wird  und,  nachdem  die  Fordereinrich- 
tung  (49,  56,  71)  in  der  Nahe  einer  voreilenden 
Spitze  des  Verkehrspapiers  (40a)  zwischen  25 
den  Bandern  (46  und  47)  Halt  findet,  urn  den 
Transport  des  Verkehrspapiers  (40a)  in  der 
zweiten  Position  sicherzustellen,  das  voreilen- 
de  Ende  des  Verkehrspapiers  (40a)  die  erste 
Position  (C)  (Fig.  20)  erreicht.  30 

1  4.  Safe  gemaB  Anspruch  1  2  oder  1  3,  gekennzeichnet 
durch 

15.  Safe  gemaB  Anspruch  11  oder  12,  dadurch  gekenn-  45 
zeichnet,  dal3,  wenn  die  Detektoreinrichtung  (49, 
56,  71)  den  inkorrekten  Zustand  des  Verkehrspa- 
piers  (40a)  detektiert,  wahrend  es  durch  die  Trans- 
porteinrichtung  (48,  109)  transportiert  wird,  die 
Steuerschaltung  (33,  34,  35)  die  Transporteinrich-  so 
tung  (48,  109)  steuert,  die  Geschwindigkeit  zu  ver- 
ringern,  mit  der  die  Transporteinrichtung  (48,  109) 
das  Verkehrspapier  (40a)  transportiert,  und  die 
Auswahleinrichtung  (50,  50a)  steuert,  das  uberge- 
bene  Verkehrspapier  (40a)  in  Richtung  auf  den  55 
zweiten  Speicher  (51)  zu  lenken. 

16.  Safe  gemaB  Anspruch  11  oder  12,  dadurch  gekenn- 

zeichnet,  dal3,  nachdem  das  letzte  Stuck  einer  spe- 
zifizierten  Anzahl  des  auszugebenden  Verkehrspa- 
piers  (40,  40a)  durch  die  Detektoreinrichtung  (49, 
56,  71  )  detektiert  wird,  wahrend  es  durch  die  Trans- 
porteinrichtung  (48,  109)  transportiert  wird,  undau- 
Berdem  weiteres  Verkehrspapier  (40a)  durch  die 
Detektoreinrichtung  (49,  56,  71)  detektiert  wird, 
wahrend  es  durch  die  Transporteinrichtung  (48, 
1  09)  transportiert  wird,  die  Steuerschaltung  (33,  34, 
35)  die  Transporteinrichtung  (48,  109)  steuert,  die 
Geschwindigkeit  zu  verringern,  mit  der  die  Trans- 
porteinrichtung  (48,  109)  das  Verkehrspapier  (50, 
50a)  transportiert,  und  die  Auswahleinrichtung  (50, 
50a)  steuert,  das  ubergebene  Verkehrspapier  (40a) 
in  Richtung  auf  den  zweiten  Speicher  (51)  zu  len- 
ken. 

17.  Safe  gemaB  Anspruch  1,  wobei  der  Safe  (31)  einen 
unteren  Basisteil  (53)  und  einen  oberen  Basisteil 
(54)  aufweist,  die  voneinander  trennbar  sind. 

18.  Safe  gemaB  Anspruch  18,  wobei  der  obere  Basisteil 
(54)  mit  einem  Scharnier  (52)  am  unteren  Basisteil 
(53)  befestigt  ist,  derart,  dal3  der  obere  Basisteil 
(54)  geoffnet  oder  geschlossen  werden  kann. 

Revendications 

1.  Coffre-fort  comprenant  : 

un  premier  magasin  (400)  pour  emmagasiner 
un  instrument  negociable  (40,  40a)  ; 
des  moyens  de  decharge  (40,  45,  42,  43)  pour 
decharger  I'instrument  negociable  (40,  40a) 
dudit  premier  magasin  ; 
un  moyen  de  transport  (48,  109)  pour  transpor- 
ter  I'instrument  negociable  decharge  (40,  40a)  ; 
et 
un  premier  coff  rage  (53,  54)  pour  enfermer  ledit 
premier  magasin,  lesdits  moyens  de  decharge 
(40,  45,  42,  43)  et  ledit  moyen  de  transport  (48, 
1  09),  ledit  premier  coffrage  (53,  54)  comportant 
un  premier  orifice  (58)  venu  d'usinage  et  par  le- 
quel  I'instrument  negociable  (40,  40a)  transpor- 
ts  par  ledit  moyen  de  transport  (48,  1  09)  est  de- 
charge, 

caracterise  en  ce  que 
ledit  coffre-fort  comprend  par  ailleurs  : 

un  moyen  de  detection  (49,  56,  71)  place  dans 
ledit  premier  coffrage  (53,  54)  pour  detecter  si 
oui  ou  non  I'instrument  negociable  (40,  40a)  est 
en  condition  correcte  pendant  qu'il  est  trans- 
ports  par  ledit  moyen  de  transport  (48,  109)  ; 
un  second  magasin  (51)  place  dans  ledit  pre- 
mier  coffrage  (53,  54)  pour  emmagasiner  I'ins- 

eine  drehbare  Achse  (1  24),  die  mittels  der  An-  35 
triebseinrichtung  (45)  drehbar  ist  und  die  sich 
in  einer  Richtung  im  wesentlichen  senkrecht  zu 
einer  Richtung  erstreckt,  in  die  das  Verkehrs- 
papier  (40,  40a)  transportiert  wird; 
wobei  zwei  der  Abzugswalzen  (44)  vorgesehen  40 
sind,  die  mit  Hilfe  eines  entsprechenden  Paa- 
res  der  zweiten  Einwegkupplung  (176)  auf  der 
drehbaren  Achse  angebracht  sind. 
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trument  negociable  (40,  40a)  ; 
un  moyen  de  selection  (50,  50a)  place  dans  le- 
dit  premier  coffrage  (53,  54)  et  dispose  entre 
ledit  moyen  de  transport  (48,  109)  et  ledit  pre- 
mier  orifice  (58)  pourdirigerselectivement  Tins-  s 
trument  negociable  (40,  40a)  amene  par  ledit 
moyen  de  transport  (48,  1  09)  soit  sur  le  premier 
orifice  (58)  soit  sur  ledit  second  magasin  (51)  ; 
et 
un  premier  circuit  de  commande  (33,  34,  35)  10 
place  dans  ledit  premier  coffrage  (53,  54)  pour 
commander  lesdits  moyens  de  decharge  (44, 
45,  42,  43),  ledit  moyen  de  transport  (48,  109) 
et  ledit  moyen  de  selection  (50,  50a)  en  repon- 
se  auxdits  moyens  de  detection  (49,  56,  71),  15 
ledit  premier  circuit  de  commande  (33,  34,  35) 
commandant  ledit  moyen  de  selection  (50,  50a) 
de  maniere  qu'il  guide  I'instrument  negociable 
amene  (40,  40a)  vers  ledit  second  magasin 
(51  )  en  reponse  a  la  detection  par  ledit  moyen  20 
de  detection  (49,  56,  71)  d'une  condition  incor- 
recte  de  I'instrument  negociable  (40,  40a)  pen- 
dant  qu'il  est  transports  par  ledit  moyen  de 
transport  (48,  109). 

25 
2.  Coffre-fort  selon  la  revendication  1,  ledit  coffre-fort 

comprenant  par  ailleurs  : 

un  second  coffrage  (41  8)  comportant  plusieurs 
fentes  d'installation  pour  loger  de  maniere  30 
amovible  ledit  premier  coffrage  (53,  54)  et  plu- 
sieurs  seconds  orifices  (427,  428,  429)  confor- 
mSs  de  maniere  a  correspondre  auxdites  plu- 
sieurs  fentes  d'installation,  ledit  second  orifice 
(427,  428,  429)  Stant  place  de  maniere  a  com-  35 
muniquer  avec  ledit  premier  orifice  (58)  lorsque 
ledit  premier  coffrage  (53,  54)  est  dans  la  fente 
d'installation  ; 
un  second  circuit  de  commande  (434)  place 
dans  ledit  second  coffrage  (418)  pourcomman-  40 
der  ledit  premier  circuit  de  commande  (33,  34, 
35)  ;  et 
des  moyens  de  connexion  comprenant  un  pre- 
mier  connecteur  (426)  montS  sur  ledit  premier 
coffrage  (53,  54)  et  un  second  connecteur  (422,  45 
423,  424)  monte  sur  ledit  second  coffrage  (41  8) 
pour  interconnecter  ledit  premier  circuit  de 
commande  (33,  34,  35)  audit  second  circuit  de 
commande  (434)  lorsque  ledit  premier  coffrage 
est  logS  dans  la  fente  d'installation.  so 

3.  Coffre-fort  selon  la  revendication  1,  ledit  coffre-fort 
comprenant  par  ailleurs  : 

deux  elements  de  guidage  (451  a,  451  b)  qui  se  55 
font  face  a  I'intSrieur  d'un  magasin  (400)  place 
dans  ledit  premier  coffrage  (53,  54)  pour  guider 
I'instrument  negociable  (40,  40a)  se  trouvant 

dans  ledit  magasin  (400)  vers  lesdits  moyens 
de  decharge  (44,  45,  42,  43),  au  moins  I'un 
(451b)  desdits  deux  elements  de  guidage 
(451  a,  451  b)  etant  mobile  par  rapport  audit  pre- 
mier  coffrage  (53,  54)  ; 
un  moyen  de  retenue  (452)  pour  determiner  se- 
lectivement  plusieurs  positions  de  retenue  aux- 
quelles  ledit  un  element  de  guidage  (451b)  est 
retenu  parallelement  a  I'autre  (415a)  des  ele- 
ments  de  guidage,  de  maniere  que  la  distance 
comprise  entre  lesdits  elements  de  guidage 
(451b)  puisse  loger  sSlectivement  les  lon- 
gueurs  des  instruments  nSgociables  disponi- 
bles  (40)  qui  sont  disposes  sensiblement  per- 
pendiculairement  a  la  direction  suivant  laquelle 
les  instruments  negociables  (40)  sont  dSchar- 
gSs  par  lesdits  moyens  de  decharge  (44,  45, 
42,  43)  ;  et 
des  moyens  d'entrSe  (456,  456a,  659a,  659b, 
659c)  places  sur  ledit  premier  coffrage  (53,  54) 
pour  gSnSrer  un  signal  indiquant  un  type  de  pa- 
pier  monnaie  de  I'instrument  negociable  (40, 
40a)  emmagasinS  dans  ledit  magasin  (400). 

4.  Coffre-fort  selon  la  revendication  2,  ledit  coffre-fort 
comprenant  par  ailleurs  des  moyens  de  memorisa- 
tion  de  donnSes  (35,  46)  places  dans  ledit  premier 
coffrage  (53,  54)  pour  mSmoriser  sous  la  comman- 
de  dudit  premier  circuit  de  commande  (33,  34,  35) 
des  donnees  associSes  aux  transactions  exScutSes 
par  ladite  machine. 

5.  Coffre-fort  selon  la  revendication  4,  ledit  coffre-fort 
comprenant  par  ailleurs  : 

un  moyen  destruction  (457)  pour  entrer  une 
instruction  de  lecture  des  donnees  mSmorisSes 
dans  lesdits  moyens  de  memorisation  (35,  460) 
de  donnees  ; 
ledit  second  circuit  de  commande  (434)  com- 
mandant  lesdits  moyens  de  memorisation  de 
donnees  (35,  460)  en  reponse  audit  moyen 
(457)  donnant  I'instruction  de  lire  les  donnees 
sur  lesdits  moyens  de  memorisation  de  don- 
nees  (35,  460). 

6.  Coffre-fort  selon  la  revendication  2,  caractSrisS  en 
ce  que,  lorsque  I'instrument  negociable  (40a)  ne 
peut  pas  etre  decharge  dudit  premier  coffrage  (53, 
54)  dans  I'une  des  plusieurs  fentes  d'installation,  le- 
dit  second  circuit  de  commande  (434)  commande 
la  decharge  de  I'instrument  negociable  (40a)  dudit 
premier  coffrage  (53,  54)  installs  dans  une  autre 
des  multiples  fentes  d'installation. 

7.  Coffre-fort  selon  la  revendication  2, 
caractSrisS  par 
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des  moyens  de  commande  (736,  738)  places 
dans  ledit  second  coffrage  (418)  pour  generer 
une  force  de  commande  pour  commander  les- 
dits  moyens  de  decharge  (44,  45,  42,  43)  et 
moyen  de  transport  (48,  109)  ;  s 
des  moyens  de  transmission  d'Snergie  (735, 
737)  places  dans  ledit  premier  coffrage  (53,  54) 
et  raccordes  mecaniquement  auxdits  moyens 
de  commande  pour  recevoir  une  force  de  com- 
mande  desdits  moyens  de  commande  (736,  10 
738)  et  transmettre  la  force  de  commande 
auxdits  moyens  de  decharge  (44,  45,  42,  43)  et 
moyen  de  transport  (48,  109)  lorsque  ledit  pre- 
mier  coffrage  (53,  54)  est  installs  dans  les  fen- 
tes  d'installation  ;  15 
lesdits  moyens  de  selection  (50  et  50a)  diri- 
geant  sous  la  commande  dudit  premier  circuit 
de  commande  (33,  34,  35)  I'instrument  nego- 
ciable,  qui  a  ete  amene,  (40a)  audit  second  ma- 
gasin  (51  )  en  reponse  a  la  detection  par  lesdits  20 
moyens  de  detection  (49,  56,  71)  de  la  condi- 
tion  incorrecte  de  I'instrument  negociable  (40a) 
pendant  qu'il  est  transports  par  ledit  moyen  de 
transport  (48  et  1  09)  ;  et  sinon  dirigeant  I'instru- 
ment  negociable  (40a)  amene  par  ledit  moyen  25 
de  transport  (48  et  109)  audit  premier  orifice 
(58). 

8.  Coffre-fort  selon  la  revendication  1  , 
caractSrisS  en  ce  que  30 
ledit  coffre-fort  comprend  par  ailleurs  : 

un  second  coffrage  (26,  26a)  d'une  dimension 
lui  permettant  d'etre  ports  et  comportant  une 
fente  d'installation  pour  loger  de  maniere  amo-  35 
vible  ledit  premier  coffrage  (53,  54)  et  compor- 
tant  un  second  orifice  (22)  realise  pour  etre  po- 
sitionnS  de  maniere  a  communiquer  avec  le 
premier  orifice  (58)  lorsque  ledit  premier  coffra- 
ge  (53,  54)  est  dans  la  fente  d'installation  ;  40 
des  moyens  d'actionnement  (23,  24)  places  sur 
ledit  second  coffrage  (26,  26a)  pour  entrer  ma- 
nuellement  des  instructions  et  des  donnees,  y 
compris  une  demande  de  distribution  de  I'ins- 
trument  negociable  (40,  40a)  ;  45 
un  moyen  d'affichage  (23)  place  sur  ledit  se- 
cond  coffrage  (26,  26a)  pour  afficher  visuelle- 
ment  la  condition  de  ladite  machine  et  des 
donnees  ; 
un  second  circuit  de  commande  (30)  place  so 
dans  ledit  second  coffrage  (26,  26a)  pour  com- 
mander  ledit  premier  circuit  de  commande  (33, 
34,  35)  et  ledit  moyen  d'affichage  (23)  en  re- 
ponse  auxdits  moyens  d'actionnement  (23, 
24).  55 

9.  Coffre-fort  selon  la  revendication  1  , 
caracterise  en  ce  que 

ledit  coffre-fort  comprend  par  ailleurs  : 

un  moyen  mScanique  de  decharge  (819)  pour 
emmagasiner  un  instrument  et  dScharger  et 
transporter  I'instrument  negociable  emma- 
gasinS  ; 
un  second  coffrage  (825)  pour  enfermer  ledit 
magasin  (400),  un  moyen  de  decharge  (44,  45, 
42,  43)  et  un  moyen  de  transport  (48,  109)  et 
comportant  un  second  orifice  (58)  conforms 
pour  dScharger  dudit  second  coffrage  (825) 
I'instrument  nSgociable  (40a)  amenS  par  ledit 
moyen  de  transport  (48,  109)  ; 
un  troisieme  coffrage  (822a)  capable  d'etre  em- 
pile  I'un  sur  I'autre  a  I'intSrieur  dudit  moyen  mS- 
canique  de  dScharge  (81  9)  pour  loger  ledit  se- 
cond  coffrage  (825)  ; 
un  second  moyen  de  transport  (826)  placS 
dans  ledit  troisieme  coffrage  (822a)  pourtrans- 
porter  I'instrument  nSgociable  (40a)  dSchargS 
dudit  second  orifice  (58)  vers  une  premiere  po- 
sition  orientSe  vers  I'extSrieur  dudit  troisieme 
coffrage  (822a)  ; 
un  troisieme  moyen  de  transport  (827)  placS 
dans  ledit  troisieme  coffrage  (822a)  pourtrans- 
porter  I'instrument  nSgociable  (40a),  qui  a  StS 
amenS  a  une  seconde  position  orientSe  vers 
I'extSrieur  dudit  troisieme  coffrage  (822a),  a  la 
premiere  position  ; 
la  seconde  position  se  rejoignant  avec  la  pre- 
miere  position  de  I'un  voisin  desdits  troisiemes 
coffrages  (822a)  lorsque  lesdits  troisiemes  cof- 
frages  (822a)  sont  empiISs  les  uns  sur  les 
autres  ; 
un  premier  moyen  de  transmission  d'Snergie 
(829)  placS  dans  ledit  troisieme  coffrage  (822a) 
pour  recevoir,  a  la  troisieme  position,  I'Snergie 
provenant  de  I'extSrieur  dudit  troisieme  coffra- 
ge  (822a),  pour  transmettre  I'Snergie  auxdits 
deuxieme  et  troisieme  moyens  de  transport 
(826,  827)  ;  et 
un  second  moyen  de  transmission  d'Snergie 
(829)  placS  dans  ledit  troisieme  coffrage  (822a) 
pour  transmettre  I'Snergie  a  la  sortie  dudit  troi- 
sieme  moyen  de  transport  (827)  a  une  quatrie- 
me  position  ; 
la  quatrieme  position  se  rejoignant,  lorsque  les- 
dits  troisiemes  coffrages  (822a)  sont  empiISs 
les  uns  sur  les  autres,  avec  la  troisieme  position 
de  I'un  voisin  desdits  troisiemes  coffrages 
(822a),  ledit  second  moyen  de  transmission 
d'Snergie  (829)  pouvant  etre  raccordS  mScani- 
quement  audit  second  moyen  de  transmission 
d'Snergie  (829)  de  I'un  voisin  desdits  troisiemes 
coffrages  (822a)  lorsque  lesdits  troisiemes  cof- 
frages  (822a)  sont  empiISs  les  uns  sur  les 
autres  ; 
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ledit  moyen  mecanique  de  decharge  (819) 
comprenant  par  ailleurs  : 

un  quatrieme  moyen  de  transport  (864)  pour 
transporter  I'instrument  negociable  (40a),  qui  a  s 
ete  amene  a  la  premiere  position,  vers  un  pre- 
mier  orifice  (816),  et 
un  moyen  de  commande  (828)  pouvant  etre 
raccorde  mecaniquement  audit  premier  moyen 
de  transmission  d'energie  (829)  dudit  troisieme  10 
coffrage  (822a)  place  a  une  extremite,  lorsque 
lesdits  troisiemes  coffrages  (822a)  sont  empi- 
les,  afin  d'alimenter  en  energie  ledit  premier 
moyen  de  transmission  d'energie  (829). 

15 
10.  Coffre-fort  selon  la  revendication  9, 

caracterise  par 

un  moyen  de  retenue  temporaire  (861)  place 
entre  ledit  quatrieme  moyen  de  transport  (864)  20 
et  le  premier  orifice  (816)  pour  retenir  I'instru- 
ment  negociable  (40a)  amene  par  ledit  quatrie- 
me  moyen  de  transport  (864)  ;  et 
un  moyen  (865)  pour  recuperer  I'instrument  ne- 
gociable  (40a)  qui  est  retenu  par  ledit  moyen  25 
de  retenue  temporaire  (861  )  lorsqu'une  periode 
predeterminee  de  temps  s'est  ecoulee. 

11.  Coffre-fort  selon  la  revendication  1, 
caracterise  en  ce  que  30 
lesdits  moyens  de  decharge  (44,  45,  42,  43) 

comprennent  : 

un  rouleau  de  prelevement  (44)  qui  est  rotatif 
et  en  contact  avec  I'instrument  negociable  (40,  35 
40a)  emmagasine  dans  ledit  premier  magasin 
(400)  pour  decharger  I'instrument  negociable 
avec  lequel  il  est  en  contact  ; 
un  moyen  de  serrage  (41)  pour  serrer  I'instru- 
ment  negociable  (40,  40a)  emmagasine  dans  40 
ledit  premier  magasin  (400)  contre  ledit  rouleau 
de  prelevement  (44)  de  maniere  que  le  mor- 
ceau  de  I'instrument  negociable  (40,  40a)  qui 
est  le  plus  a  I'avant  soit  mis  en  contact  avec 
ledit  rouleau  de  prelevement  (44)  ;  45 
un  rouleau  d'alimentation  (42)  rotatif  pourfaire 
avancer  I'instrument  negociable  (42a)  dechar- 
ge  par  ledit  rouleau  de  prelevement  (44)  ; 
un  rouleau  (43)  rotatif  en  sens  inverse  et  place 
de  maniere  a  etre  en  face  dudit  rouleau  d'ali-  so 
mentation  (42)  de  maniere  que  pas  plus  d'un 
morceau  de  I'instrument  negociable  (40a)  soit 
envoye  vers  I'extSrieur  ; 
un  moyen  de  commande  (45)  pour  commander 
ledit  rouleau  de  prelevement  (44)  et  ledit  rou-  55 
leau  d'alimentation  (42)  ;  et 
un  embrayage  unidirectionnel  (137)  interpose 
le  long  d'une  liaison  de  transmission  d'energie 

dudit  moyen  de  commande  (45)  audit  rouleau 
d'alimentation  (42)  ; 

ledit  moyen  de  transport  (48,  109) 
comprenant  : 

des  groupes  de  rouleaux  (55,  55-1)  places  en 
face  I'un  de  I'autre  et  rotatifs  ;  et 
des  courroies  (46,  47)  suspendues  et  capables 
d'etre  deplacees  en  etant  face  a  face  par  lesdits 
groupes  de  rouleaux  (55,  55-1)  ; 

ledit  moyen  de  detection  (49,  56,  71) 
comprenant  : 

un  premier  circuit  de  detection  (178)  pour  de- 
tecter  une  extremite  de  tete  de  I'instrument  ne- 
gociable  decharge  (40a)  a  une  premiere  posi- 
tion  (C),  et  produisant  un  premier  signal  pour 
arreter  une  action  de  commande  dudit  moyen 
de  commande  (45)  ;  et 
un  second  circuit  de  detection  (179)  pour  de- 
tecter  une  extremite  de  queue  de  I'instrument 
negociable  decharge  (40a)  a  une  seconde  po- 
sition  (D)  et  produire  un  second  signal  pourfai- 
re  dSmarrer  Taction  de  commande  dudit  moyen 
de  commande  (45)  ; 
la  premiere  position  (C)  etant  decalee  par  rap- 
port  a  une  troisieme  position,  dans  une  direc- 
tion  de  transport  dans  laquelle  I'instrument  ne- 
gociable  (40a)  est  transports,  sur  la  longueur 
d'une  premiere  distance  pour  satisfaire  a  la 
condition  que,  lorsque  I'extrSmitS  de  tete  de 
I'instrument  negociable  (40a)  atteint  la  premie- 
re  position  (C),  I'extremite  de  queue  de  I'instru- 
ment  negociable  (40a)  soit  relachSe  de  la  prise 
du  rouleau  de  prelevement  (44)  et  qu'apres  que 
ledit  moyen  de  transport  (49,  56,  71)  a  saisi  le 
voisinage  d'un  bout  de  tete  de  I'instrument  ne- 
gociable  (40a)  entre  lesdites  courroies  (46,  47) 
pour  assurer  le  transport  de  I'instrument  nego- 
ciable  (40a)  vers  une  troisieme  position,  I'extre- 
mite  de  tete  de  I'instrument  negociable  (40a)  at- 
teigne  la  premiere  position  (C)  (figure  11)  ; 
la  seconde  position  (D)  etant  decalee,  par  rap- 
port  a  une  position  a  laquelle  I'instrument  ne- 
gociable  (40a)  a  ete  saisi  entre  ledit  rouleau 
d'alimentation  (42)  et  ledit  rouleau  tournant  en 
sens  inverse  (43),  dans  le  sens  de  transport  de 
I'instrument  negociable,  de  la  longueur  d'une 
seconde  distance  afin  de  satisfaire  a  la  condi- 
tion  qu'apres  que  I'extremite  de  queue  de  I'ins- 
trument  negociable  (40a)  a  ete  NbSrSe  de  la  pri- 
se  dudit  rouleau  d'alimentation  (42),  I'extremite 
de  queue  de  I'instrument  negociable  (40a)  at- 
teigne  la  seconde  position  (D)  (figure  13). 

12.  Coffre-fort  selon  la  revendication  1, 
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caracterise  en  ce  que 
lesdits  moyens  de  decharge  (44,  45,  42,  43) 

comprennent  : 

un  rouleau  de  prelevement  (44)  qui  est  rotatif  s 
et  en  contact  avec  I'instrument  negociable  (40, 
40a)  emmagasine  dans  ledit  premier  magasin 
(400)  pour  decharger  I'instrument  negociable 
avec  lequel  il  est  en  contact  ; 
un  moyen  de  serrage  (41)  pour  serrer  I'instru-  10 
ment  negociable  (40,  40a)  emmagasine  dans 
ledit  premier  magasin  (400)  contre  ledit  rouleau 
de  prelevement  (44)  de  maniere  que  le  mor- 
ceau  le  plus  en  avant  de  I'instrument  negocia- 
ble  (40,  40a)  soit  mis  en  contact  avec  ledit  rou-  15 
leau  de  prelevement  (44)  ; 
un  rouleau  d'alimentation  (42)  rotatif  de  manie- 
re  a  faire  avancer  I'instrument  negociable  (42a) 
decharge  par  ledit  rouleau  de  prelevement 
(44)  ;  20 
un  rouleau  (43)  rotatif  en  sens  inverse  et  place 
de  maniere  a  etre  en  face  dudit  rouleau  d'ali- 
mentation  (42)  de  maniere  que  pas  plus  d'un 
morceau  de  I'instrument  negociable  decharge 
(40a)  soit  envoye  vers  I'exterieur  ;  25 
un  moyen  de  commande  (45)  pour  commander 
ledit  rouleau  de  prelevement  (44)  et  ledit  rou- 
leau  d'alimentation  (42)  ;  et 
un  premier  embrayage  unidirectionnel  (1  37)  in- 
terpose  le  long  d'une  liaison  de  transmission  30 
d'energie  de  commande  entre  ledit  moyen  de 
commande  (45)  et  ledit  rouleau  d'alimentation 
(42); 

ledit  moyen  de  transport  (48,  109)  35 
comprenant  : 

des  groupes  de  rouleaux  (55,  55-1  )  qui  sont  en 
face  I'un  de  I'autre  et  rotatifs  ;  et 
des  courroies  (46,  47)  suspendues  et  capables  40 
d'etre  deplacees  en  etant  face  a  face  par  lesdits 
groupes  de  rouleaux  (55,  55-1)  ; 

lesdits  moyens  de  decharge  (44,  45,  42,  43) 
comprenant  par  ailleurs  :  45 

un  second  embrayage  unidirectionnel  (176) 
interpose  le  long  d'une  liaison  de  transmission 
d'energie  entre  ledit  moyen  de  commande  (45)  et 
ledit  rouleau  de  prelevement  (44)  ; 

ledit  moyen  de  detection  (49,  56  et  71)  so 
comprenant  : 

un  premier  circuit  de  detection  (178)  pour  de- 
tecter  I'extremite  de  tete  de  I'instrument  nego- 
ciable  decharge  (40a)  a  une  premiere  position  55 
(C),  et  produisant  un  premiersignal  pourarreter 
une  action  de  commande  dudit  moyen  de  com- 
mande  (45)  ;  et 

un  second  circuit  de  detection  (179)  pour  de- 
tecter  une  extremite  de  queue  de  I'instrument 
negociable  decharge  (40a)  a  une  seconde  po- 
sition  (D)  et  produisant  un  second  signal  pour 
faire  demarrer  Taction  de  commande  dudit 
moyen  de  commande  (45)  ; 
la  premiere  position  (C)  etant  decalee  par  rap- 
port  a  une  troisieme  position,  dans  une  direc- 
tion  de  transport  dans  laquelle  I'instrument  ne- 
gociable  (40a)  est  transports,  d'une  longueur 
d'une  premiere  distance  pour  satisfaire  a  la 
condition  que,  lorsque  I'extremite  de  tete  de 
I'instrument  negociable  (40a)  qui  est  le  plus 
court,  mesure  dans  le  sens  de  transport,  parmi 
I'instrument  negociable  disponible  (40,  40a), 
atteint  la  premiere  position  (C),  I'extremite  de 
queue  de  I'instrument  negociable  (40a)  soit  li- 
berie  de  la  prise  dudit  rouleau  de  prelevement 
(44)  et  qu'apres  que  ledit  moyen  de  transport 
(49,  56,  71)  a  saisi  le  voisinage  d'un  bout  de 
tete  de  I'instrument  negociable  (40a)  entre  les- 
dites  courroies  (46  et  47)  pour  assurer  le  trans- 
port  de  I'instrument  negociable  (40a)  vers  une 
troisieme  position,  I'extremite  de  tete  de  I'ins- 
trument  negociable  (40a)  atteigne  la  premiere 
position  (C)  (figure  11)  ; 
la  seconde  position  (D)  etant  decalee,  par  rap- 
port  a  une  position  a  laquelle  I'instrument  ne- 
gociable  (40a)  a  ete  saisi  entre  ledit  rouleau 
d'alimentation  (42)  et  ledit  rouleau  tournant  en 
sens  inverse  (43),  d'une  longueur  d'une  secon- 
de  distance,  dans  le  sens  de  transport  de  I'ins- 
trument  negociable,  de  maniere  a  satisfaire  a 
la  condition  que,  apres  que  I'extremite  de 
queue  de  I'instrument  negociable  (40a)  a  ete 
liberee  de  la  prise  dudit  rouleau  d'alimentation 
(42),  I'extremite  de  queue  de  I'instrument  nego- 
ciable  (40a)  atteigne  la  seconde  position  (D)  (fi- 
gure  13). 

13.  Coffre-fort  selon  la  revendication  1, 
caracterise  en  ce  que 
lesdits  moyens  de  decharge  (44,  45,  42,  43) 

comprennent  : 

un  rouleau  de  prelevement  (44)  qui  est  rotatif 
et  en  contact  avec  I'instrument  negociable  (40, 
40a)  qui  est  emmagasine  dans  ledit  premier 
magasin  (400),  pour  decharger  I'instrument  ne- 
gociable  avec  lequel  il  est  en  contact  ; 
un  moyen  de  serrage  (41)  pour  serrer  I'instru- 
ment  negociable  (40,  40a)  emmagasine  dans 
ledit  premier  magasin  (400)  contre  ledit  rouleau 
de  prelevement  (44),  de  maniere  que  le  mor- 
ceau  le  plus  a  Tavant  de  I'instrument  negociable 
(40,  40a)  soit  mis  en  contact  avec  ledit  rouleau 
de  prelevement  (44)  ; 
un  rouleau  d'alimentation  (42)  rotatif  pour  faire 

50 
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avancer  I'instrument  negociable  decharge  par 
ledit  rouleau  de  prelevement  (44)  ; 
un  rouleau  (43)  rotatif  en  sens  inverse  et  place 
de  maniere  a  etre  en  face  dudit  rouleau  d'ali- 
mentation  (42)  de  maniere  que  pas  plus  d'un  s 
morceau  dudit  instrument  negociable  decharge 
(40a)  soit  envoye  vers  I'extSrieur  ; 
un  moyen  de  commande  (45)  pour  commander 
ledit  rouleau  de  prelevement  (44)  et  ledit  rou- 
leau  d'alimentation  (42)  ;  et  10 
un  premier  embrayage  unidirectionnel  (1  37)  in- 
terpose  le  long  d'une  liaison  de  transmission 
d'energie  de  commande  entre  ledit  moyen  de 
commande  (45)  et  ledit  rouleau  d'alimentation 
(42)  ;  is 

ledit  moyen  de  transport  (48,  109) 
comprenant  : 

des  groupes  de  rouleaux  (55,  55-1  )  qui  se  font  20 
face  et  sont  rotatifs  ;  et 
des  courroies  (46,  47)  suspendues  et  capables 
d'etre  deplacees,  en  etant  en  face  I'une  de 
I'autre  par  lesdits  groupes  de  rouleaux  ; 

25 
lesdits  moyens  de  decharge  (44,  45,  42,  43) 

comprenant  par  ailleurs  : 
un  second  embrayage  unidirectionnel  (176) 

interpose  le  long  d'une  liaison  de  transmission 
d'energie  entre  ledit  moyen  de  commande  (45)  et  30 
ledit  rouleau  de  prelevement  (44)  ; 

lesdits  moyens  de  detection  (49,  56,  71  )  com- 
prenant  par  ailleurs: 

un  circuit  de  detection  (1  80)  pour  detecter  une 
extremite  de  tete  de  I'instrument  negociable  de-  35 
charge  (40a)  a  une  premiere  position  (C)  ; 

ledit  circuit  de  commande  (33,  34,  35,  460) 
comprenant  : 

un  moyen  detemporisation  pourarreter  une  ac-  40 
tion  de  commande  dudit  moyen  de  commande 
(45)  en  reponse  audit  circuit  de  detection  (18) 
et  pour  commencer  de  minuter  et,  apres  qu'une 
periode  prSdSterminSe  de  temps  s'est  ecoulee, 
faire  redSmarrer  Taction  de  commande  dudit  45 
moyen  de  commande  (45)  ; 
la  premiere  position  (C)  etant  decalee  par  rap- 
port  a  une  seconde  position,  dans  un  sens  de 
transport  dans  lequel  I'instrument  negociable 
(40a)  est  transports,  d'une  longueur  d'une  pre-  so 
miere  distance  afin  de  satisfaire  a  la  condition 
que,  lorsqu'une  extremite  de  tete  de  I'instru- 
ment  negociable  (40a),  qui  est  le  plus  court, 
mesure  dans  la  direction  de  transport,  parmi 
I'instrument  negociable  disponible  (40,  40a),  55 
atteint  la  premiere  position  (C),  une  extremite 
de  queue  de  I'instrument  negociable  (40a)  soit 
NbSrSe  de  la  prise  dudit  rouleau  de  prelevement 

(44)  et  qu'apres  que  ledit  moyen  de  transport 
(49,  56,  71)  a  saisi  le  voisinage  d'un  bout  de 
tete  de  I'instrument  negociable  (40a)  entre  les- 
dites  courroies  (46,  47)  pour  assurer  le  trans- 
port  de  I'instrument  negociable  (40a)  vers  la  se- 
conde  position,  I'extremite  de  tete  de  I'instru- 
ment  negociable  (40a)  atteigne  la  premiere  po- 
sition  (C)  (figure  20). 

14.  Coffre-fort  selon  la  revendication  12  ou  13, 
caracterise  par 

un  axe  rotatif  (1  24)  pouvant  etre  entraTnS  en  ro- 
tation  par  ledit  moyen  de  commande  (45)  et 
orients  dans  une  direction  sensiblement  per- 
pendiculaire  a  une  direction  suivant  laquelle 
I'instrument  nSgociable  (40,  40a)  est 
transports  ; 
deux  desdits  rouleaux  de  prSlevement  (44) 
Stant  prSvus  et  Stant  montSs  sur  ledit  axe  rotatif 
par  TintermSdiaire  de  deux  seconds  embraya- 
ges  unidirectionnels  correspondants  (176). 

15.  Coffre-fort  selon  la  revendication  11  ou  12,  carac- 
tSrisS  en  ce  que,  lorsque  ledit  moyen  de  dStection 
(49,  56,  71)  dStecte  la  condition  incorrecte  de  I'ins- 
trument  nSgociable  (40a)  pendant  qu'il  est  transpor- 
ts  par  ledit  moyen  de  transport  (48,  1  09),  ledit  circuit 
de  commande  (33,  34,  35)  commande  ledit  moyen 
de  transport  (48,  109)  de  maniere  a  rSduire  la  Vites- 
se  a  laquelle  ledit  moyen  de  transport  (48,  109) 
transporte  I'instrument  nSgociable  (40a)  et  com- 
mande  ledit  moyen  de  sSlection  (50,  50a)  de  ma- 
niere  a  diriger  I'instrument  nSgociable  amenS  (40a) 
vers  ledit  second  magasin  (51). 

16.  Coffre-fort  selon  la  revendication  11  ou  12,  carac- 
tSrisS  en  ce  que,  apres  que  le  dernier  d'un  nombre 
spScifiS  de  I'instrument  nSgociable  (40,  40a)  devant 
etre  distribuS  a  StS  dStectS,  pendant  qu'il  est  trans- 
ports  par  ledit  moyen  de  transport  (48,  1  09),  par  le- 
dit  moyen  de  dStection  (49,  56,  71  )  et  de  plus  qu'un 
autre  instrument  nSgociable  (40a)  est  dStectS,  pen- 
dant  qu'il  est  transports  par  ledit  moyen  de  transport 
(48,  1  09),  par  ledit  moyen  de  dStection  (49,  56,  71  ), 
ledit  circuit  de  commande  (33,  34,  35)  commande 
ledit  moyen  de  transport  (48,  109)  de  maniere  a  rS- 
duire  la  vitesse  a  laquelle  ledit  moyen  de  transport 
(48,  109)  transporte  I'instrument  nSgociable  (50, 
50a)  et  commande  ledit  moyen  de  sSlection  (50, 
50a)  de  maniere  qu'il  dirige  vers  ledit  second  ma- 
gasin  (51)  I'instrument  nSgociable  amenS  (40a). 

17.  Coffre-fort  selon  la  revendication  1,  dans  lequel  le- 
dit  coffre-fort  (31)  comprend  une  base  infSrieure 
(53)  et  une  base  supSrieure  (54)  qui  sont  sSpara- 
bles. 

40 
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18.  Coffre-fort  selon  la  revendication  17,  dans  lequel  la- 
dite  base  superieure  (54)  est  montee  sur  la  base 
inferieure  (53)  au  moyen  d'une  articulation  (52)  de 
maniere  que  ladite  base  superieure  (54)  puisse  etre 
ouverte  ou  fermee.  s 
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