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Description 

This  invention  relates  to  tokens  and  token  han- 
dling  devices. 

The  invention  is  particularly,  although  not  ex- 
clusively,  useful  in  the  field  of  vending  machines, 
gaming  machines,  amusement  machines,  pay  tele- 
phones,  change-giving  apparatus  and  like  ma- 
chines  which  dispense  something  of  value  or  per- 
form  a  service  or  function  in  exchange  for  money 
received  from  the  user.  Such  machines  will  for 
convenience  be  referred  to  herein  as  coin  operated 
machines.  These  machines  generally  handle  a 
large  volume  of  coins,  which  means  that  the  ma- 
chines  need  to  have  a  large  storage  space  for  the 
coins,  that  the  coins  need  to  be  regularly  collected 
and  transported  to  a  central  location,  and  that  they 
then  need  to  be  counted  and  delivered  to  a  bank. 
This  procedure  is  inconvenient  and  expensive  for 
the  owner  of  the  machine.  In  addition,  the  user  has 
to  have  coins  available  in  order  to  use  the  machine, 
and  would  therefore  need  to  carry  an  inconve- 
niently  large  number  of  coins  if  he  wished  to  use 
the  machine  often.  He  would  have  to  have  the 
correct  denominations  of  coins  available  unless  the 
machine  was  of  the  change-giving  type,  and  in  the 
latter  case  carrying  the  change  around  would  be 
inconvenient. 

Some  of  the  machines  referred  to  above,  for 
example  gaming  machines,  have  been  capable  of 
handling  special  tokens  in  addition  to  genuine 
coins.  However  these  tokens  have  generally  been 
treated  in  much  the  same  way  as  genuine  coins. 

The  present  invention  is  concerned  with  ar- 
rangements  which  can  substantially  mitigate  the 
disadvantages  referred  to  above  by  arranging  for 
the  machines  to  be  able  to  handle,  in  place  of  or 
preferably  in  addition  to  genuine  coins,  data-storing 
tokens  which  can  be  used  to  authorise  transactions 
of  different  values,  and  which  are  preferably  re- 
turned  by  the  machine  so  that  the  tokens  can  be 
repeatedly  used.  Two  types  of  system  could  be 
used:  a  debit  system  in  which  a  user  makes  an 
initial  payment  for  a  token  which  stores  therein  data 
representing  its  value,  the  machine  being  operable 
to  alter  this  stored  data  upon  use  of  the  token  so 
as  to  reduce  the  value  by  an  amount  correspond- 
ing  to  the  value  of  the  transaction;  and  a  credit 
system  in  which  the  token  stores  data  representing 
an  account  of  the  user,  the  machine  being  operable 
upon  use  of  the  token  to  note  this  account  data  so 
that  the  account  can  then  be  debited  by  an  amount 
corresponding  to  the  value  of  the  transaction.  In  the 
latter  case,  the  machine  could  be  connected  on- 
line  to  a  central  station  which  keeps  the  account 
information,  or  could  store  information  which  is 
regularly  collected  by  means  of  data  storage  mod- 
ules. 

Allowing  the  user  to  operate  the  machine  using 
a  "debit"  or  "credit"  token  effectively  avoids  the 
problems  referred  to  above  relating  to  the  handling 
and  carrying  of  large  numbers  of  coins. 

5  GB-A-2  018  484  relates  to  mechanically  en- 
coded  tokens  which  are  generally  shaped  and  siz- 
ed  similar  to  coins,  and  can  be  dispensed,  handled, 
collected  and  sorted  by  conventional  coin  handling 
machines.  The  disclosed  handling  mechanism, 

io  however,  is  concerned  only  with  the  handling  and 
validating  of  tokens,  and  does  not  discuss  the 
possibility  of  handling  both  coins  and  data-storing 
tokens.  US-A-3  171  020  discloses  a  system  which 
operates  using  both  coins  and  tokens.  The  tokens 

75  are  passive  devices  which  store  data  by  virtue  of 
their  physical  configuration.  The  coins  and  tokens 
are  inserted  into  a  common  hopper,  and  are  sepa- 
rated  mechanically  so  that  they  are  then  delivered 
along  different  paths.  The  tokens  are  delivered  to  a 

20  token  reader.  It  appears  that  the  coins  would  be 
delivered  to  a  mechanical  sorter  and  counter. 

According  to  one  aspect  of  the  invention,  there 
is  provided  a  coin  operated  machine  comprising: 

coin  validating  means  for  testing  coins  and 
25  generating  signals  indicative  of  the  properties 

thereof; 
a  delivery  path  for  delivering  coins  to  said  coin 

validating  means; 
means  for  generating  an  output  permitting  the 

30  vending  of  a  product  or  the  performing  of  a  service, 
said  means  storing  operational  data  and  being  op- 
erable  to  generate  said  output  in  dependence  on 
said  operational  data  and  the  signals  from  said  coin 
validating  means;  and 

35  token  reading  means  operable  to  receive  to- 
kens  from  said  delivery  path  and  to  read  data 
stored  thereby; 

characterised  in  that  said  token  reading  means 
is  operable  to  generate  a  signal  dependent  on  said 

40  token  data  for  altering  said  operational  data. 
It  is  envisaged  that  the  device  would  normally 

be  caused  by  entered  coins  to  perform  operations 
(such  as  vending  a  product  or  performing  a  ser- 
vice),  but  could  also  have  its  operational  param- 

45  eters  altered  by  supplying  a  token  storing  predeter- 
mined  data  to  the  same  delivery  path  as  is  used  for 
the  coins.  This  would  be  useful  for  example  if  a 
vending  machine  owner  wished  to  change  the  pric- 
ing  data  stored  in  his  vending  machines.  Prefer- 

so  ably,  tokens  can  also  be  used  to  cause  the  genera- 
tion  of  the  output  permitting  the  vending  or  service 
operation.  In  this  way  the  machine  could  be  op- 
erated  by  either  coins  or  tokens.  A  vending  ma- 
chine  owner  may  have  a  specially  encoded  token 

55  which  would  cause  pricing  changes  to  occur  upon 
insertion  into  the  vending  machine,  so  that  this 
could  be  achieved  as  easily,  and  using  the  same 
electronic  components,  as  when  using  a  token  to 
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purchase  a  product  from  the  machine. 
According  to  a  further  aspect  of  the  invention 

there  is  provided  a  coin  validating  and  token  read- 
ing  device,  said  device  comprising  testing  stations 
at  which  coin  validating  and  token  reading  oper- 
ations  can  be  respectively  performed,  a  coin 
validator  for  determining  the  validity  of  coins  at  one 
of  said  stations,  means  for  reading  data  stored  in  a 
token  at  the  other  station,  and  a  first,  common  path 
for  receiving  coins  and  tokens  and  for  delivering 
them  to  said  stations,  characterised  in  that  the  first 
path  is  arranged  to  deliver  coins  and  tokens  to  a 
first  said  testing  station,  the  device  further  compris- 
ing  second  and  third  paths  for  selectively  receiving 
items  from  said  first  testing  station,  and  directing 
means  operable  in  response  to  the  results  of  the 
operation  performed  at  said  first  testing  station  for 
selectively  directing  items  to  said  second  or  third 
path,  a  second  said  testing  station  being  disposed 
along  said  second  path. 

The  use  of  a  common  path  has  the  advantage 
that  the  user  can  use  tokens  with  the  device  in  the 
same  way  as  the  device  is  operated  using  coins, 
e.g.  by  inserting  tokens  and  coins  through  the 
same  slot.  This  feature  also  has  the  substantial 
advantage  that,  because  it  is  not  necessary  to 
provide  a  separate  entrance  slot  and  path  for  the 
tokens,  modifying  the  vast  number  of  existing  ma- 
chines  already  in  use  so  that  they  can  additionally 
handle  tokens  is  rendered  much  more  simple. 

It  is  preferred  that  the  coin  validator  be  the  first 
testing  station.  This  permits  existing  coin  operated 
machines  to  be  adapted  to  handle  tokens  without 
requiring  any  physical  modification  to  the  coin  han- 
dling  mechanism  up  to  and  including  the  coin 
validator.  Instead,  it  is  merely  necessary  to  install 
the  test  station  for  the  tokens  along  the  path  taken 
by  items  rejected  by  the  coin  validator.  This  feature 
is  particularly  useful  in  that  it  is  very  common  for 
coin  mechanisms  incorporating  a  coin  validator  and 
a  separator  for  separating  rejected  items  and  genu- 
ine  coins  to  form  a  unit,  and  for  the  same  type  of 
unit  to  be  installed  in  different  kinds  of  coin  op- 
erated  machines.  In  these  circumstances,  the  coin 
path  leading  to  the  validator  may  vary  substantially 
depending  upon  the  machine  in  which  the  coin 
mechanism  is  installed.  If  the  token  interrogation 
station  were  to  be  installed  in  front  of  the  coin 
validator,  in  some  cases  there  may  be  insufficient 
room  in  the  vending  machine  to  permit  this  modi- 
fication  without  substantially  changing  the  configu- 
ration  of  the  coin  mechanism  itself.  This  is  avoided 
in  the  preferred  embodiment  by  installing  the  token 
testing  station  within  the  unit  and  along  the  reject 
path. 

It  is  envisaged  that  in  most  public  installations, 
the  majority  of  items  inserted  into  the  device  will 
be  genuine  coins,  and  that  very  few  items  which 

are  neither  genuine  coins  nor  tokens  will  be  in- 
serted.  Thus,  by  arranging  for  coin  validation  to 
occur  first,  the  majority  of  items  delivered  to  each 
testing  station  will  be  appropriate  for  that  station,  so 

5  that  the  device  operates  in  an  efficient  manner. 
The  device  preferably  has  means  for  temporar- 

ily  retaining  the  tokens  within  the  device  until  a 
transaction  is  completed.  If  the  token  is  a  debit 
token,  this  feature  is  desired  to  enable  the  value 

io  stored  in  the  token  to  be  altered  by  an  amount 
corresponding  to  the  value  of  the  transaction  before 
being  returned  to  the  user.  If  the  token  is  a  credit 
token,  this  feature  is  desirable,  particularly  in 
"multi-vend"  machines  which  can  be  operated  a 

is  number  of  times  in  succession  without  requiring 
the  user  repeatedly  to  insert  coins  or  tokens,  be- 
cause  retrieving  the  token  would  be  a  convenient 
way  of  signifying  the  end  of  a  transaction  or  a 
series  of  transactions.  A  credit  token  could  instead 

20  be  returned  immediately  to  the  user  after  interroga- 
tion,  but  this  means  that  the  user  would  then  have 
to  perform  some  operation  to  advise  the  machine 
when  his  transactions  are  completed,  and  if  he 
were  to  forget  to  do  this  the  values  of  subsequent 

25  transactions  carried  out  by  other  users  would  be 
deducted  from  his  account. 

The  holding  station  at  which  the  token  is  tem- 
porarily  retained  is  preferably,  like  the  token  testing 
station,  disposed  after  the  validator  and  more  pref- 

30  erably  after  separation  by  an  accept/reject  gate  so 
that  the  station  receives  only  those  items  which  are 
rejected  by  the  validator.  In  a  particularly  conve- 
nient  embodiment,  the  token  testing  station  and 
holding  station  are  combined.  This  has  the  advan- 

35  tage  that  communication  with  the  token  can  be 
carried  out  after  the  token  has  been  halted  at  the 
holding  station. 

The  device  preferably  also  has  means  for  up- 
dating  or  otherwise  altering  the  data  in  the  token,  or 

40  introducing  new  data  into  the  token,  which  in  the 
debit  system  would  be  used  to  alter  the  token's 
value  after  a  transaction  has  been  carried  out.  The 
means  for  accomplishing  this  is  preferably  also 
disposed  at  the  holding  station,  although  in  an 

45  alternative  embodiment  it  could  be  disposed  down- 
stream  of  the  holding  station  so  as  to  update  the 
data  during  the  token's  exit  from  the  machine. 

Preferably,  means  for  obtaining  data  from  the 
tokens  and  means  for  updating  information  in  the 

50  tokens  are  both  disposed  at  the  holding  station. 
The  two  functions  may  be  performed  using  com- 
mon  components. 

Preferably,  the  token  is  substantially  coin- 
shaped  and  sized,  so  that  it  can  enter  and  pass 

55  through  a  standard  coin  handling  mechanism. 
The  token  may  contain  its  own  power  supply, 

but  preferably  is  powered  by  energy  transmitted  by 
the  token  handling  device. 

3 
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The  tokens  used  in  the  various  aspects  of  the 
present  invention  are  preferably  arranged  so  that 
they  and  the  device  can  communicate  in  a 
"contactless"  manner.  Various  techniques  can  be 
used.  For  example,  very  low  frequency  radio  trans- 
mission  can  be  used  to  obtain  data  from,  and  if 
desired  to  pass  data  to,  the  token.  British  Patent 
Specification  Nos.  1,599,120  and  2,077,556A  de- 
scribe  radio  techniques  for  interrogation.  Other 
methods,  e.g.  optical  techniques,  could  alternative- 
ly  be  used. 

In  a  preferred  arrangement,  the  token  is  power- 
ed  by  an  electromagnetic  signal  transmitted  by  the 
interrogator  (preferably  of  a  frequency  around  100 
kHz).  The  same  signal  as  is  used  for  transmitting 
power  is  also  used  for  communication  between  the 
token  and  the  interrogator.  Data  is  communicated 
to  the  token  by  selectively  interrupting  the  power 
transmissions  for  brief  periods.  The  token  has  pow- 
er  storing  means  so  that  these  interruptions  do  not 
interfere  with  its  operation.  The  token  sends  data  to 
the  interrogator  by  selectively  coupling  a  low  im- 
pedance  across  its  receiving  antenna.  This  alters 
the  degree  of  energy  absorption,  which  can  be 
sensed  by  the  interrogator.  The  data  transmissions 
are  preferably  made  at  predetermined  times,  and 
to  facilitate  this  a  clock  signal  is  preferably  used. 
Preferably,  the  interrogator  transmits  clock  pulses 
in  the  same  way  as  data  pulses,  and  these  clock 
pulses  are  used  both  for  transmissions  to  the  token 
and  transmissions  from  the  token. 

The  token  handling  device  may  have  transmis- 
sions  and  reception  coils  for  transmitting  and  re- 
ceiving  the  signal  which  is  selectively  absorbed  by 
the  token.  Alternatively,  a  single  coil  could  be  used 
for  both  these  purposes. 

In  addition,  in  this  arrangement,  the  token  con- 
tains  a  non-volatile  readable  and  writable  memory 
(preferably  an  EAROM).  This  is  desirably  used  for 
storing  operational  data  such  as  the  token  value, 
but  also  has  another  use.  In  particular,  it  may  be 
desirable  in  many  circumstances  to  terminate  the 
power  transmission  to  the  token  before  all  the 
operations  involving  the  token  have  been  com- 
pleted.  This  for  example  may  be  useful  for  reduc- 
ing  power  consumption  when  the  token  is  used  in  a 
pay  phone  installation;  the  token  may  be  interro- 
gated  when  first  inserted  to  check  is  validity, 
whereupon  the  power  is  cut  off  for  the  duration  of 
the  telephone  call  and  thereafter  reapplied  to  allow 
the  token  value  to  be  reduced  by  an  amount  cor- 
responding  to  the  cost  of  the  telephone  call.  Thus, 
on  powering-up  of  the  token,  either  of  two  se- 
quences  of  operations  of  the  token  could  be  re- 
quired  (i.e.  transmission  of  data  to  the  interrogator, 
or  receipt  of  data  from  the  interrogator).  The  non- 
volatile  memory  in  the  token  can  be  used  to  store  a 
flag  which  indicates  which  part  of  the  complete 

cycle  of  operations  the  token  is  in,  and  which  is 
used  to  determine  what  actions  are  taken  by  the 
token  upon  powering-up. 

Preferably,  the  token  handling  device  is  ar- 
5  ranged  for  automatically  altering  its  sensitivity  to 

received  transmissions  in  the  presence  of  a  token, 
and  preferably  each  time  a  new  token  is  received 
by  the  handling  device.  The  transmission  carrier 
could  originate  at  the  token,  but  this  aspect  is 

io  particularly  useful  when  the  token  transmits  data  by 
altering  the  degree  by  which  it  absorbs  a  carrier 
transmitted  from  a  different  source,  and  also  when 
the  token  is  powered  by  received  electromagnetic 
energy,  because  in  those  circumstances  the  sig- 

15  nals  received  by  the  token  handling  device  may 
vary  due  to  slight  differences  in  the  tokens,  or 
slightly  different  positions  of  the  tokens.  This  can 
be  compensated  for  by  adapting  the  receiver  sen- 
sitivity  to  ensure  that  changes  in  absorption  of  the 

20  carrier  transmitted  by  the  token  handling  device  are 
correctly  received  by  the  token  handling  device. 

The  device  is  preferably  able  to  communicate 
with  the  token  irrespective  of  the  particular  orienta- 
tion  of  the  token. 

25  Preferably,  the  token  handling  device  is  op- 
erable  before  performing  a  transaction  to  carry  out 
a  security  code  recognition  operation  to  determine 
whether  the  token  stores  a  security  code  which  is 
appropriate  to  the  device,  and  to  carry  out  the 

30  transaction  only  if  the  token  stores  such  an  appro- 
priate  security  code. 

Thus,  vending  machines,  and  like  machines  for 
dispensing  products  or  performing  services,  can  be 
designed  so  that  they  will  accept  tokens  issued  by 

35  a  particular  company,  for  example  that  owning  the 
vending  machines,  but  will  not  accept  tokens  is- 
sued  by  other  companies,  which  tokens  may  be 
identical  except  for  the  security  code  stored  there- 
in.  In  this  way,  an  owner  of  a  chain  of  vending 

40  machines  can  ensure  that  he  is  paid  for  all  the 
tokens  used  to  obtain  products  from  his  machines. 

Preferably,  the  token  handling  device  itself 
must  store  a  security  code  which  is  appropriate  for 
the  token  in  order  for  transactions  to  be  carried  out. 

45  In  this  way,  it  can  be  ensured  that  a  company's 
tokens  will  not  have  their  values  altered  in  an 
unauthorised  manner  by  insertion  into  another 
company's  token  handling  device. 

In  a  preferred  embodiment  of  the  invention, 
50  aspects  described  above  are  combined  to  produce 

a  token  handling  system  of  substantial  advantage 
and  utility. 

Arrangements  embodying  the  invention  will 
now  be  described  by  way  of  example  with  refer- 

55  ence  to  the  accompanying  drawings,  in  which: 
Figure  1  is  a  schematic  view  of  a  coin  and  token 
handling  device  according  to  the  present  inven- 
tion; 

4 



7 EP  0  147  099  B1 8 

Figure  2  shows  a  token  in  a  testing  station  of  the 
device  of  Figure  1  ; 
Figure  3  is  a  schematic  block  diagram  of  the 
circuitry  of  the  token  and  the  testing  station  in  a 
first  arrangement; 
Figs.  4(a)  and  (b)  are  waveform  diagrams  for 
illustrating  the  operation  of  the  circuitry  of  Fig.  3; 
Fig.  5  is  a  block  diagram  showing  the  token 
handling  device  and  token  in  a  second  arrange- 
ment; 
Fig.  6  is  a  circuit  diagram  of  a  receiver  of  the 
token  handling  device  of  Fig.  5; 
Fig.  7  is  a  diagram  of  the  circuitry  of  the  token 
of  Fig.  5;  and 
Fig.  8  shows  waveforms  of  signals  received  by 
the  receiver  of  the  token  handling  device  of  Fig. 
5. 

Referring  to  Figure  1,  the  coin  and  token  han- 
dling  apparatus  2  includes  a  coin  validator  4  for 
receiving  coins  and  tokens  as  indicated  at  6  travel- 
ling  along  a  common  path  7  from  an  entrance  slot 
(not  shown).  During  the  passage  of  the  coins  and 
tokens  6  along  a  path  8  in  the  validator  4,  test 
operations  are  carried  out  to  determine  whether  a 
valid  coin  has  been  inserted,  and  if  so  the  denomi- 
nation  of  the  coin.  These  tests  are  standard  ones, 
and  may  for  example  be  inductive  tests. 

Acceptable  coins  then  enter  a  coin  separator 
10,  which  has  a  number  of  gates  (not  shown) 
controlled  by  the  circuitry  of  the  device  for  selec- 
tively  diverting  the  coins  from  a  main  path  12  into 
any  of  a  number  of  further  paths  14,  16  and  18,  or 
allowing  the  coins  to  proceed  along  the  path  12  to 
a  path  20  leading  to  a  cashbox.  If  the  item  tested  in 
the  validator  4  is  not  determined  to  be  an  accept- 
able  coin,  it  is  delivered  to  a  reject  path  30  instead 
of  continuing  through  the  separator  10. 

Each  of  the  paths  14,  16  and  18  leads  to  a 
respective  one  of  three  coin  containers  22,  24  and 
26.  Each  of  these  containers  is  arranged  to  store  a 
vertical  stack  of  coins  of  a  particular  denomination. 
A  dispenser  indicated  schematically  at  28  is  op- 
erable  to  dispense  coins  from  the  containers  when 
change  is  to  be  given  by  the  apparatus. 

Whenever  a  validator  recognises  an  acceptable 
coin,  a  credit  count  is  incremented  by  an  amount 
corresponding  to  the  value  of  the  coin.  When  suffi- 
cient  credit  has  been  accumulated,  the  device  2 
produces  a  signal  indicative  of  this.  For  example,  in 
a  preferred  embodiment  the  device  2  is  installed  in 
a  vending  machine  (not  shown),  and  the  signal  will 
indicate  to  the  vending  apparatus  that  a  user  may 
initiate  the  vending  of  a  product.  The  apparatus 
may  be  arranged  to  operate  such  that  products  can 
be  repeatedly  vended  until  the  credit  count  drops 
to  a  level  below  the  lowest  of  the  prices  of  the 
products  which  the  machine  vends. 

At  any  stage,  the  user  may  operate  an 

"ESCROW"  button,  which  terminates  the  transac- 
tion  or  series  of  transactions,  and  initiates  the  deliv- 
ery  of  change  of  a  value  corresponding  to  the 
remainder  of  the  accumulated  credit,  which  credit 

5  is  then  cleared. 
The  arrangement  described  so  far  is  quite  con- 

ventional,  and  the  details  of  particular  structures 
suitable  for  accomplishing  these  functions  will 
therefore  not  be  described. 

io  The  device  of  Figure  1  has,  in  addition  to  these 
structures,  a  token  testing  or  interrogation  station 
32,  shown  in  more  detail  in  Figure  2.  This  station 
32  is  situated  along  the  reject  path  30  so  that  all 
rejected  items  are  delivered  to  the  station  32  be- 

15  fore  being  delivered  to  a  reject  tray  for  retrieval  by 
the  user. 

Referring  to  Figure  2,  the  reject  path  30  ex- 
tends  between  a  rear  wall  34,  a  front  wall  which  is 
not  shown  in  Figure  2  to  permit  the  interior  of  the 

20  interrogation  station  to  be  seen,  and  sidewalls  36 
and  38.  The  rear  wall  34  has  an  aperture  40  so  that 
a  gate  42  can  be  selectively  thrust  into  and  with- 
drawn  from  the  path  30  by  a  solenoid  44. 

Normally,  the  gate  42  is  located  in  the  path  30 
25  so  that  all  rejected  items  are  stopped  at  the  inter- 

rogation  station  32.  Each  item  is  interrogated,  and 
if  it  is  found  not  to  be  a  token,  the  gate  42  is 
withdrawn  so  that  the  item  can  proceed  to  the 
reject  tray. 

30  If  the  item  is  a  token,  it  is  held  by  the  gate  42 
at  the  interrogation  station  32  until  the  completion 
of  the  transaction  or  series  of  transactions  carried 
out  by  the  user,  following  which  the  gate  42  is 
withdrawn  so  that  the  token  is  returned  to  the  user. 

35  Figure  2  shows  a  token  50  of  a  preferred 
embodiment  of  the  invention,  which  is  for  use  with 
debit  systems  and  which  therefore  stores  data  re- 
presenting  a  particular  value,  which  value  is  de- 
cremented  after  a  transaction  or  a  series  of  trans- 

40  actions  has  been  carried  out  and  before  the  token 
50  is  returned  to  the  user. 

Figure  3  shows  one  example  of  the  type  of 
circuitry  that  can  be  used  for  the  token  and  the 
interrogation  station.  It  will  be  appreciated  that 

45  many  other  types  of  circuit  could  alternatively  be 
used. 

The  interrogation  station  32  has  transmission 
and  reception  coils  52  and  54,  respectively.  The 
transmission  coil  52  is  driven  by  a  drive  circuit  56 

50  which  is  operated  in  response  to  a  signal  derived 
from  a  microprocessor  58.  The  microprocessor  58 
also  receives,  via  an  input  circuit  60,  and  pro- 
cesses  signals  from  the  reception  coil  54,  and 
delivers  signals  to  the  main  data  bus  62  of  the 

55  control  circuit  of  the  coin  handling  mechanism.  The 
data  bus  62,  input  circuit  60  and  drive  circuit  56 
are  connected  to  the  microprocessor  58  via  a  mul- 
tiplexing  circuit  64  which  communicates  with  the 

5 
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microprocessor  58  via  a  data  bus  66,  an  address 
bus  68,  and  a  read/write  signal  path  70.  The  micro- 
processor  58  controls  the  reading  of  data  from,  and 
delivering  of  data  to,  the  token  50,  and  also  com- 
municates  with  the  main  coin  mechanism  circuitry 
so  as  to  send  the  token  value  to  this  circuitry  and 
to  receive  therefrom  the  remaining  value  after  a 
transaction  or  series  of  transactions  has  been  car- 
ried  out. 

The  main  coin  mechanism  circuitry  may  be  of 
per  se  known  form,  such  as  that  described  in 
published  U.K.  Patent  Specification  No. 
2,110,862A.  In  an  alternative  arrangement,  the  main 
processor  of  the  coin  mechanism  circuitry  could  be 
used  to  control  the  interrogation  station  directly,  so 
that  the  additional  microprocessor  58  would  not  be 
required. 

In  order  to  interrogate  the  token  50,  the  micro- 
processor  58  causes  the  transmitter  drive  circuit  56 
to  drive  the  coil  52.  The  circuit  56  is  so  arranged 
that  the  output  frequency  used  to  drive  the  coil  52 
sweeps  from  a  low  value  to  a  high  value  each  time 
the  circuit  56  is  operated.  The  output  frequency  is 
shown  in  Fig.  4(a). 

The  token  50  includes  a  circuit  generally  in- 
dicated  at  72  for  selectively  absorbing  the  energy 
transmitted  by  the  coil  52.  In  this  particular  case, 
the  circuit  72  is  a  resonant  circuit  including  a  coil 
74  and  a  parallel-connected  capacitor  76.  A  further 
parallel-connected  capacitor  78  can  be  switched  in 
and  out  of  circuit  using  a  semiconductor  switch  80 
in  order  to  vary  the  resonance  frequency  of  the 
circuit  72. 

The  energy  transmitted  by  the  transmission 
coil  52  is  picked  up  by  the  reception  coil  54,  and 
the  signal  from  this  coil  54  is  delivered  to  a  com- 
parator  in  the  input  circuit  60  for  amplitude-detec- 
tion  purposes.  The  signal  generated  by  the  input 
circuit  60  is  shown  in  Fig.  4(b).  It  will  be  noted  that 
each  time  the  frequency  of  the  signal  delivered  to 
the  transmission  coil  52  is  swept,  there  is  a  point  at 
which  the  energy  is  strongly  absorbed  by  the  reso- 
nant  circuit  72,  so  that  a  short  pulse  is  produced  in 
the  signal  generated  by  the  input  circuit  60.  The 
precise  time,  within  each  frequency  sweep,  at 
which  this  pulse  is  produced  is  dependent  upon 
the  resonance  frequency  of  the  circuit  72,  and  can 
therefore  be  altered  by  operation  of  the  switch  80. 

Transmission  of  data  from  the  token  50  to  the 
interrogation  station  32  is  achieved  by  selective 
operation  of  the  switch  80,  for  example  such  that  a 
data  bit  "1  "  is  represented  by  the  absorption  fre- 
quency  when  the  switch  is  closed,  and  a  data  bit 
"0"  is  represented  by  the  absorption  frequency 
when  the  switch  is  open. 

This  data  can  be  detected  by  the  microproces- 
sor  58  in  a  variety  of  ways.  For  example,  the 
microprocessor  could  be  arranged  to  note  when 

the  interval  between  the  pulses  received  from  the 
circuit  60  alters  from  a  value  P1  (see  Fig.  4(b)), 
which  is  determined  by  the  rate  at  which  the  drive 
circuit  56  is  operated,  to  a  value  P2,  which  occurs 

5  when  the  resonance  frequency  has  just  been  al- 
tered  from  its  low  value  to  its  high  value,  or  to  a 
value  P3,  which  occurs  when  the  resonance  fre- 
quency  has  just  been  altered  from  its  high  value  to 
its  low  value. 

io  Alternatively,  the  microprocessor  could  be  ar- 
ranged  so  that  each  time  a  token  is  received,  the 
time  t1  (see  Fig.  4(b))  from  the  start  of  the  fre- 
quency  sweep  to  the  time  at  which  the  circuit  60 
produces  a  pulse  is  measured.  During  future  fre- 

15  quency  sweeps,  the  resonance  frequency  is  deter- 
mined  to  be  low  if  the  time  taken  for  a  pulse  to  be 
generated  is  substantially  equal  to  t1  ,  and  is  deter- 
mined  to  be  high  if  the  time  is  a  significantly 
greater  value  t2. 

20  Neither  of  these  methods  relies  upon  the  reso- 
nance  frequency  having  specific  values,  so  that 
large  tolerances  are  permitted  in  the  token  cir- 
cuitry. 

Data  is  transmitted  to  the  token  50  by 
25  amplitude-modulating  the  signal  applied  to  the 

transmission  coil  52.  The  amplitude  modulated  sig- 
nal  can  either  have  a  varying  frequency,  as  in  Fig. 
4(a),  or  may  simply  have  a  single  frequency,  for 
example  located  at  the  mid-point  of  the  frequency 

30  sweep. 
The  signal  is  picked  up  by  the  resonant  circuit 

72,  which  has  an  output  connected  to  a  detection 
circuit  82.  The  circuit  82  is  operable  to  derive  from 
the  received  waveform  the  data  transmitted  by  the 

35  interrogation  station  32. 
The  circuit  82  can  detect  predetermined  codes 

which  are  transmitted  by  the  station  32.  Detection 
signals  indicative  of  these  codes  are  delivered  to  a 
control  circuit  84.  The  detection  circuit  82  can  also 

40  detect  data  intended  for  storage  in  the  token  50. 
This  data  is  delivered  to  a  memory  circuit  86. 

In  the  present  embodiment,  the  memory  circuit 
86  is  a  recirculating  shift  register,  the  contents  of 
which  are  shifted  back  into  the  register  as  they  are 

45  read  out. 
The  control  circuit  84  can  cause  data  to  be 

read  out  of  the  memory  circuit  86  and  delivered  to 
a  transmission  circuit  88.  The  control  circuit  84 
causes  the  transmission  circuit  88  selectively  to 

50  operate  the  switch  80  in  accordance  with  the  data 
from  the  memory  circuit  86,  so  that  the  data  is  sent 
to  the  interrogation  station  32. 

The  operation  of  the  circuitry  is  as  follows. 
When  a  token  has  been  received  in  the  interroga- 

55  tion  station,  the  drive  circuit  56  is  operated.  This  is 
detected  by  the  token  50,  which  then  sends  to  the 
station  32  a  predetermined  code  which  represents 
a  request  for  the  interrogation  station  32  to  transmit 
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a  security  code  which  the  microprocessor  58 
stores. 

This  station  security  code  is  checked  by  the 
detection  circuit  82,  and  further  operations  are  per- 
mitted  only  if  the  station  security  code  is  suitable 
for  that  token.  This  procedure,  which  is  optional,  is 
done  to  ensure  that  any  subsequent  alteration  of 
the  data  in  the  token  only  takes  place  if  the  ma- 
chine  containing  the  interrogation  station  32  is  an 
appropriate  one,  for  example  one  owned  by  a  par- 
ticular  company.  The  station  security  code  recogni- 
tion  operation  could  for  example  be  carried  out  by 
the  circuit  82  determining  whether  the  code  match- 
es  a  number  stored  in  the  memory  circuit  86  and 
received  therefrom  on  line  90;  this  would  enable 
tokens  having  the  same  circuits  to  be  made  suit- 
able  for  different  machines  simply  by  altering  the 
contents  of  the  memory  circuit  86. 

Assuming  that  the  station  security  code  is  ap- 
propriate  for  that  token,  the  token  then  sends  to  the 
interrogation  station  32  a  token  security  code 
stored  in  the  memory  circuit  86.  The  microproces- 
sor  58  determines  whether  this  token  security  code 
is  appropriate  for  that  machine,  and  only  permits 
subsequent  transactions  if  the  code  is  appropriate. 
This  ensures  that  the  machine  cannot  be  operated 
by  insertion  of  tokens  supplied  by  unauthorised 
companies. 

It  will  be  noted  that  the  token  security  code  is 
transmitted  only  if  the  station  security  code  has 
been  found  to  be  appropriate.  This  improves  the 
security  of  the  system,  as  it  renders  it  difficult  for 
unauthorised  people  to  determine  the  token  secu- 
rity  code. 

After  the  security  code  recognition  operations, 
the  token  50  proceeds  to  transmit  a  token  value 
stored  in  the  memory  circuit  86.  This  could,  if 
desired,  be  carried  out  only  after  the  interrogation 
station  32  has  first  acknowledged  that  the  token 
security  code  is  appropriate. 

The  microprocessor  58  then  sends  signals  to 
cause  the  credit  count  to  be  incremented  by  the 
token  value.  The  user  is  then  permitted  to  carry  out 
transactions  in  the  same  manner  as  if  the  credit 
count  had  been  incremented  by  the  insertion  of 
coins. 

After  the  completion  of  the  transaction  or  series 
of  transactions,  the  user  operates  an  ESCROW 
button.  The  device  responds  to  this  by  delivering  to 
the  microprocessor  58  data  representing  the  re- 
maining  credit.  The  interrogation  station  32  then 
transmits  this  data  to  the  token  50.  The  detection 
circuit  82  recognises  a  special  code  which  has 
been  added  to  the  transmitted  data,  and  this  code 
causes  the  control  circuit  84  to  shift  into  the  mem- 
ory  circuit  86  data  from  the  detection  circuit  82 
representing  the  remaining  credit.  This  data  re- 
places  the  previously-stored  token  value.  The  token 

50  then  acknowledges  receipt  of  the  data,  following 
which  the  device  causes  the  retraction  of  the  gate 
42  and  thus  permits  the  token  50  to  be  returned  to 
the  user. 

5  Tokens  can  be  used  with  the  device  for  a 
number  of  supplementary  purposes.  For  example, 
by  inserting  in  the  memory  circuit  86  of  a  token  a 
special  code  in  place  of  or  in  addition  to  the  token 
security  code,  the  microprocessor  58  can  be  caus- 

io  ed,  upon  detecting  this  code,  to  enter  a  special 
mode.  In  this  mode,  the  microprocessor  58  extracts 
from  the  token  50  data  which  is  then  sent  to  the 
coin  mechanism  circuitry  to  alter  a  list  of  prices 
stored  therein.  This  is  a  convenient  way  of  handling 

is  changes  in  the  price  of  products  vended  by  the 
machine. 

In  a  similar  fashion,  the  microprocessor  58  can 
be  caused  to  enter  a  further  mode  used  to  change 
the  security  code  which  the  microprocessor  58 

20  stores,  so  that  in  future  different  security  codes 
would  be  recognised  as  appropriate  for  use  with 
that  device.  A  convenient  way  of  achieving  this 
latter  function  would  be  for  the  microprocessor  to 
enter  the  further  mode  on  receiving  a  first  token 

25  storing  the  special  code,  but  to  wait  for  receipt  of  a 
second  token  before  actually  changing  its  stored 
code.  On  receiving  the  second  token,  the  security 
code  stored  in  the  microprocessor  58  is  replaced 
by  that  stored  in  the  token.  This  arrangement  has 

30  particular  value  when  first  installing  machines,  be- 
cause  it  allows  all  machines  to  be  initialised  by 
using  the  same  token,  following  which  each  ma- 
chine  will  be  adapted  for  use  with  a  particular 
company's  tokens  in  response  to  receiving  one  of 

35  those  tokens. 
Tokens  can  also  be  used  for  collecting  data 

from  the  device.  In  this  case  a  further  predeter- 
mined  code  is  stored  in  the  memory  circuit  86,  and 
this  is  recognised  by  the  microprocessor  58  as  an 

40  authorisation  to  transfer  into  the  token  50  the  data 
which  is  to  be  collected.  This  could  for  example  be 
audit  data  relating  to  operations  which  have  been 
carried  out  by  the  machine  in  which  the  device  is 
installed. 

45  Once  the  value  of  a  debit  token  50  has  been 
reduced  to  zero,  the  token  can,  upon  payment, 
have  its  original  value  re-inserted  into  its  memory 
circuit  86.  This  can  be  accomplished  using  a  ma- 
chine  which  is  similar  in  structure  to  the  interroga- 

50  tion  station  32.  In  this  case,  however,  the  micropro- 
cessor  58  would  be  arranged  to  deliver  to  the  token 
50  a  further  predetermined  value,  which  for  secu- 
rity  purposes  would  be  kept  secret.  This  further 
value  would  be  recognised  by  the  detection  circuit 

55  82  and  would  cause  subsequent  data  to  be  entered 
into  the  memory  circuit  86  as  the  token  value.  The 
detection  circuit  82  is  arranged  so  that  increased 
token  values  can  only  be  inserted  into  the  memory 
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circuit  86  when  this  special  code  has  been  re- 
ceived,  although  of  course  it  will  permit  decreased 
values  to  be  entered  in  other  circumstances. 

In  the  arrangement  described  above,  the  token 
50  is  always  returned  to  the  user  after  a  transaction 
or  a  series  of  transactions  has  been  carried  out.  In 
an  alternative  embodiment,  a  gate  is  provided  for 
selectively  directing  tokens  from  the  interrogation 
station  32  either  to  the  reject  tray  or  to  a  storage 
box.  Under  normal  circumstances  the  token  is  re- 
turned  to  the  user.  However,  if  the  token  value 
decreases  to  zero,  in  a  debit  system,  or  if  the 
stored  account  number  in  a  credit  token  is  invalid, 
the  token  can  instead  be  retained  in  the  storage 
box  inside  the  machine. 

Interrogation  of  the  token  and  insertion  of  data 
therein  is  carried  out  in  the  above  arrangement 
while  the  token  is  held  at  the  interrogation  station 
32.  Alternatively,  interrogation  could  take  place  as 
the  token  passes  through  the  coin  validator  4.  In- 
deed,  interrogation  could  be  carried  out  using  com- 
ponents  which  are  also  used  for  coin  validation, 
e.g.  an  inductive  coil.  In  this  case,  the  gate  42  can 
be  arranged  to  be  normally  open  so  that  all  items 
other  than  valid  tokens  which  are  rejected  by  the 
coin  validator  8  are  delivered  straight  to  the  reject 
tray. 

It  will  be  noted  that  the  token  50  operates 
correctly  irrespective  of  its  specific  orientation  with- 
in  the  interrogation  station  32. 

In  the  above  embodiment,  the  input  circuit  60 
produces  a  two-level  output  dependent  upon  the 
amplitude  of  the  signal  received  by  the  coil  54. 
This  signal  is  then  processed  by  the  microproces- 
sor  58.  In  an  alternative  embodiment,  the  circuit  60 
could  contain  for  example  a  phase  locked  loop  or  a 
monostable  circuit  for  processing  the  signal  from 
the  coil  54  in  order  that  it  may  deliver  to  the 
microprocessor  58  a  digital  signal  representing  the 
data  transmitted  by  the  token  50. 

The  arrangement  described  above  involves  a 
token  which  communicates  using  inductive  tech- 
niques,  and  preferably  using  a  transmission  fre- 
quency  in  the  region  of  about  10  MHz  to  100  MHz. 

It  will  of  course  be  appreciated  that  other  tech- 
niques  could  be  used  without  requiring  major  modi- 
fication  of  the  circuitry.  Low  frequency  radio  tech- 
niques  could  be  used,  or  alternatively  optical  com- 
munication  techniques. 

Figs.  5  to  8  illustrate  a  modified  version  of  the 
circuitry  described  above  in  connection  with  Figs.  3 
and  4.  Although  these  will  be  described  as  sepa- 
rate  embodiments,  it  will  of  course  be  appreciated 
that  individual  features  described  in  connection 
with  Figs.  3  and  4  can  be  used  in  the  embodiment 
of  Figs.  5  to  8,  and  vice  versa.  Referring  to  Fig.  5, 
the  token  handling  device  100  comprises  a  trans- 
mitter  drive  circuit  102  coupled  to  a  transmitting 

antenna  104.  The  token  106  is,  in  use,  disposed 
between  the  transmitting  antenna  104  and  a  receiv- 
ing  antenna  108.  A  receiver  circuit  110  is  con- 
nected  to  the  receiving  antenna  108. 

5  A  microprocessor  112  has  an  output  line  114 
for  controlling  the  transmitter  drive  circuit  102, 
three  output  lines  116  which  control  the  sensitivity 
of  the  receiver  circuit  110  as  will  be  described,  and 
an  input  line  118  for  receiving  data  from  the  re- 

io  ceiver  circuit  110.  The  lines  114,  116  and  118  can 
be  connected  to  the  microprocessor  112  via  appro- 
priate  interface  circuitry.  The  microprocessor  112  is 
also  connected  to  ROM,  RAM  and  non-volatile  writ- 
able  memory  circuits  120,  122,  and  124,  respec- 

15  tively.  The  non-volatile  memory  circuit  124  is  pref- 
erably  an  EAROM. 

The  circuitry  of  the  token  106  is  shown  in  Fig. 
7  The  token  has  an  antenna  130  which  is  con- 
nected  via  a  diode  132  to  a  power  storage  capaci- 

20  tor  134.  The  energy  transmitted  by  the  antenna 
104  is  half-wave  rectified  by  the  diode  132  and 
stored  by  the  capacitor  134,  the  voltage  across 
which  is  used  to  power  the  circuitry  of  the  token 
106.  The  received  carrier  is  also  delivered  to  a 

25  diode  136  which  is  used  for  a.m.  demodulation 
purposes.  Interruptions  in  the  transmitted  carrier 
result  in  pulses  at  the  output  of  diode  136  which 
are  delivered  to  a  Schmitt  inverter  138,  the  output 
of  which  is  connected  to  a  latch  140.  The  latch  140 

30  can  be  read  and  cleared  by  a  microprocessor  142 
which  has  ROM,  RAM  and  non-volatile  (preferably 
EAROM)  memory  circuits  144,  146  and  148,  re- 
spectively.  The  data  is  delivered  to  the  micropro- 
cessor  on  line  150  and  a  clear  pulse  is  delivered  to 

35  the  latch  on  line  152. 
The  microprocessor  142  has  an  additional  out- 

put  line  154  which  can  control  an  analog  switch 
156.  When  the  switch  is  turned  on,  the  terminals  of 
the  antenna  130  are  shorted  via  a  diode  158. 

40  The  lines  150,  152  and  154  would  normally  be 
connected  to  the  microprocessor  142  via  appro- 
priate  interface  circuitry  (not  shown). 

In  use  of  this  embodiment,  the  token  handling 
device  is  arranged,  upon  receipt  of  a  token  106,  to 

45  cause  the  transmitting  antenna  104  to  start  trans- 
mitting  a  carrier  wave  at  a  frequency  of  the  order  of 
magnitude  of  100  kHz.  Some  of  the  transmitted 
energy  will  be  picked  up  by  the  antenna  130  in  the 
token  106  and  used  to  power-up  the  token.  Some 

50  of  the  remaining  energy  will  be  picked  up  by  the 
receiving  antenna  108. 

The  transmitter  drive  circuit  102  is  so  con- 
trolled  as  to  produce  interruptions  in  the  carrier 
transmission.  The  interruptions  are  at  regular  inter- 

55  vals  (say  every  1  ms),  and  each  lasts  for,  say,  3 
carrier  cycles.  They  are  sufficiently  short  that  the 
voltage  stored  across  the  capacitor  134  in  the 
token  106  does  not  drop  to  an  extent  which  would 
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result  in  interference  with  the  operation  of  the  token 
circuitry. 

The  microprocessor  112  in  the  token  handling 
device  then  adjusts  the  sensitivity  of  the  receiver 
circuitry  110  using  the  lines  116  until  the  micropro- 
cessor  receives  on  line  118  clearly  defined  pulses 
as  shown  in  Fig.  8(a),  which  correspond  to  the 
interruptions  in  the  transmitted  carrier. 

Adjusting  receiving  sensitivity  in  this  way 
should  be  sufficient  to  ensure  that  shorting  of  the 
antenna  130  in  the  token  106,  which  results  in  a 
change  in  the  amount  of  absorbed  energy,  will 
result  in  detectable  pulses  in  the  output  of  the 
receiving  antenna  108.  If  desired,  however,  the 
system  could  be  arranged  so  that  receiver  sensitiv- 
ity  is  adjusted  in  response  to  actual  operation  of 
the  switch  156  in  the  token  106  to  ensure  that  the 
resulting  pulses  are  detectable. 

Once  the  receiver  sensitivity  has  been  ad- 
justed,  the  token  handling  device  starts  to  commu- 
nicate  with  the  token.  To  do  this,  alternate  pulses 
200  in  the  carrier  wave  as  shown  in  Fig.  8(a)  are 
used  as  clock  pulses,  while  the  intervening  pulses 
202  are  used  as  data  pulses.  A  data  value  of  zero 
is  signified  by  an  interruption  in  the  carrier  and 
consequently  a  pulse  202,  and  a  data  value  of  1  is 
signified  by  no  interruption  of  the  carrier,  which  will 
result  in  a  missing  pulse  202. 

In  the  token  106,  the  microprocessor  142  re- 
peatedly  checks  for  a  pulse  in  the  latch  140,  and 
upon  detecting  the  pulse  clears  the  latch.  The 
period  between  successive  pulses  is  measured  and 
stored.  This  measured  period  allows  the  micropro- 
cessor  142  to  calculate  a  "window"  period  within 
which  the  next  pulse  is  expected. 

Data  transmissions  to  the  token  are  always 
initiated  by  data  value  of  1  .  Accordingly,  the  micro- 
processor  142  detects  the  first  time  that  a  pulse 
does  not  appear  in  the  latch  140  within  the  ex- 
pected  period.  At  that  time,  the  token  is  able  to 
determine  which  of  the  pulses  in  the  succeeding 
train  are  clock  pulses  200  and  which  are  data 
pulses  202. 

The  above  description  outlines  how  data  is 
transmitted  to  the  token. 

Data  stored  in  the  token  is  transmitted  to  the 
token  handling  device  using  the  analog  switch  156. 
This  can  be  closed  for  a  brief  period  between  the 
carrier  interruptions.  These  brief  closures  of  the 
switch  156  will  result  in  extra  pulses  appearing  on 
the  line  118  from  the  receiver  circuit  110  due  to  the 
consequent  increase  in  the  energy  absorbed  by  the 
token  106. 

The  arrangement  is  such  that  while  the  token 
handling  device  100  is  expecting  to  receive  data 
from  the  token  106,  it  continually  transmits  data 
values  of  zero.  The  token  will  have  previously  re- 
ceived  data  from  the  token  handling  device,  and 

therefore  its  operation  would  have  been  synchro- 
nized  with  the  token  handling  device.  Data  trans- 
missions  from  the  token  are  always  initiated  with  a 
start  bit  which  is  transmitted  between  a  clock  pulse 

5  200  and  a  data  pulse  202.  The  start  bit  is  indicated 
at  204  in  Fig.  8(b). 

Further  data  is  transmitted  bit  by  bit  in  suc- 
ceeding  intervals  between  clock  pulses  200  and 
data  pulses  202,  so  that  in  these  intervals  an  addi- 

io  tional  pulse  206  may  or  may  not  appear  depending 
upon  the  data  content. 

In  use  of  the  system,  for  reliability,  any  data 
transmission  in  one  direction  could  be  followed  by 
the  same  data  being  transmitted  in  the  opposite 

is  direction  to  ensure  a  reliable  and  secure  operation. 
The  token  106  stores  in  the  memory  148  data 

such  as  security  codes,  token  value,  etc.  When  the 
token  is  first  received  by  the  token  handling  device 
and  powered-up  by  the  received  energy,  the  token 

20  and  token  handling  device  communicate  with  each 
other  to  check  security  codes  and  thus  ensure  that 
each  is  suitable  for  use  with  the  other.  Following 
this  operation,  the  microprocessor  then  transmits 
the  token  value  to  the  token  handling  device  and  at 

25  the  same  time  stores  in  a  flag  location  of  the 
memory  148  an  indication  that  this  sequence  of 
operations  has  been  completed. 

The  transmission  of  the  carrier  is  then  termi- 
nated,  so  that  the  token  no  longer  receives  power. 

30  This  is  particularly  useful  in  a  pay  phone  installa- 
tion.  At  a  subsequent  stage  when  further  commu- 
nication  with  the  token  is  required,  the  carrier  is 
transmitted  once  more  and  the  token  powers-up. 
Power-up  always  results  in  the  microprocessor  142 

35  first  checking  the  flag  in  the  memory  148.  In  this 
case,  it  will  determine  that  the  preceding  oper- 
ations  before  power-down  were  performed  to  trans- 
mit  the  credit  value  to  the  token  handling  device. 
Accordingly,  the  token  will  now  (after  the  security 

40  code  checking  operation  has  been  carried  out)  wait 
for  a  new  token  credit  value  to  be  transmitted  by 
the  token  handling  device  so  that  it  can  update  its 
stored  credit  value. 

At  the  end  of  this  procedure,  the  microproces- 
45  sor  142  resets  the  flag  in  the  memory  148  so  that 

when  the  token  is  subsequently  released  to  the 
user  and  at  a  later  time  inserted  again  into  a  token 
handling  device  and  powered-up  it  will  behave  in 
an  appropriate  manner  to  transmit  the  token  value 

50  to  the  device. 
In  the  above  arrangement,  it  will  be  noted  that 

the  data  in  the  token  is  transmitted  by  the  connect- 
ing  of  a  low  impedance  (the  diode  158)  across  the 
antenna  130.  The  diode  158  is  used  to  prevent 

55  problems  due  to  back  EMF  generated  in  the  an- 
tenna  130,  and  also  to  ensure  that  the  voltage 
switched  by  the  analog  switch  156  is  no  greater 
than  the  supply  voltage  of  that  switch.  It  should  be 
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noted  though  that  the  alteration  of  the  impedance 
connected  to  the  antenna  130  could  be  achieved  in 
some  other  fashion.  In  addition,  the  alteration  of  the 
degree  of  absorption  of  the  electromagnetic  radi- 
ation  could  be  achieved  without  affecting  the  im- 
pedance  connected  to  the  antenna  130;  for  exam- 
ple,  a  separate  coil  could  be  used  for  this  purpose. 

Fig.  6  shows  in  detail  the  receiver  circuit  110  of 
the  token  handling  device  100.  The  receiving  coil 
108  forms  part  of  a  tuned  circuit  which  is  coupled 
via  an  a.m.  demodulating  diode  160  to  the  inverting 
input  of  an  amplifier  162.  The  non-inverting  input  of 
the  amplifier  162  receives  a  reference  potential 
derived  from  the  junction  between,  on  the  one 
hand,  a  resistor  164  connected  to  one  power  sup- 
ply  rail,  and,  on  the  other  hand,  a  parallel  network 
of  resistors  166  connected  via  respective  analog 
switches  168  to  the  other  power  supply  rail.  The 
analog  switches  168  are  controlled  by  the  lines  116 
from  the  microprocessor  112. 

The  resistors  166  have  values  R,  2R  and  4R.  It 
will  be  appreciated  that  the  reference  potential  de- 
livered  to  the  non-inverting  input  of  the  amplifier 
162  will  vary  depending  upon  which,  if  any,  of  the 
analog  switches  168  are  closed.  This  therefore 
alters  receiver  sensitivity. 

The  arrangements  described  above  are  also 
described,  and  certain  aspects  thereof  claimed,  in 
co-pending  divisional  patent  application  No. 
91201990.8 

Claims 

1.  A  coin  operated  machine  comprising: 
coin  validating  means  (4)  for  testing  coins 

and  generating  signals  indicative  of  the  prop- 
erties  thereof; 

a  delivery  path  (7)  for  delivering  coins  to 
said  coin  validating  means  (4); 

means  for  generating  an  output  permitting 
the  vending  of  a  product  or  the  performing  of  a 
service,  said  means  storing  operational  data 
and  being  operable  to  generate  said  output  in 
dependence  on  said  operational  data  and  the 
signals  from  said  coin  validating  means  (4); 
and 

token  reading  means  (32;100)  operable  to 
receive  tokens  (50;106)  from  said  delivery  path 
(7)  and  to  read  data  stored  thereby; 

characterised  in  that  said  token  reading 
means  (32;100)  is  operable  to  generate  a  sig- 
nal  dependent  on  said  token  data  for  altering 
said  operational  data. 

operated  by  coins  and  tokens. 

3.  A  machine  as  claimed  in  claim  2,  wherein  said 
token  reading  means  (32;100)  is  additionally 

5  operable  to  update  the  token  data  in  accor- 
dance  with  the  value  of  the  products  vended 
by  the  machine  or  the  service  performed  by 
the  machine. 

io  4.  A  machine  as  claimed  in  claim  3,  including 
means  (42)  to  return  said  token  (50;106)  to  the 
user  after  the  token  data  has  been  updated. 

5.  A  machine  as  claimed  in  any  preceding  claim, 
is  wherein  said  token  reading  means  (32;100)  is 

also  operable  in  dependence  upon  the  data 
stored  by  said  token  (50;106)  to  deliver  to  the 
token  audit  data  concerning  operations  which 
have  been  carried  out  by  the  machine. 

20 
6.  A  machine  as  claimed  in  any  preceding  claim, 

wherein  the  operational  data  comprises  a  code, 
the  machine  being  operable  in  a  first  mode  to 
generate  said  output  on  condition  that  said 

25  token  data  includes  data  which  matches  said 
code,  and  the  machine  being  operable  in  a 
second  mode  to  alter  said  code  in  accordance 
with  said  token  data. 

30  7.  A  machine  as  claimed  in  any  preceding  claim, 
wherein  said  operational  data  comprises  price 
data,  the  machine  being  arranged  to  generate 
a  price  signal  indicative  of  the  value  of  said 
product  or  service  and  dependent  on  said 

35  price  data,  said  machine  being  operable  to 
alter  said  price  data  in  accordance  with  said 
token  data. 

8.  A  machine  as  claimed  in  any  preceding  claim, 
40  wherein  said  token  reading  means  (32;100) 

comprises  means  (42)  for  detaining  the  token 
at  a  reading  location  while  communication  be- 
tween  the  token  (50;106)  and  the  reading 
means  (32;100)  is  established. 

45 
9.  A  machine  as  claimed  in  any  preceding  claim, 

wherein  said  token  reading  means  (32;100)  is 
operable  to  transmit  a  signal,  and  to  determine 
data  stored  by  the  token  (50;106)  by  detecting 

50  the  influence  on  said  signal  of  changes  in  the 
impedance  of  the  token  (50;106). 

10.  A  machine  as  claimed  in  any  preceding  claim, 
wherein  said  token  reading  means  (100)  is 

55  operable  to  generate  a  first  signal  for  powering 
up  the  token  (106)  and  thereafter  to  perform  a 
first  communication  sequence  in  which  data  in 
said  token  (106)  is  read,  and  subsequently  to 

2.  A  machine  as  claimed  in  claim  1,  wherein  said  55 
output  generating  means  is  additionally  op- 
erable  to  generate  an  output  in  dependence  on 
said  token  data,  whereby  said  machine  can  be 
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generate  a  second  signal  for  powering  up  the 
token  (106)  again  and  to  perform  a  second 
communication  sequence  for  transmitting  data 
to  the  token  (106). 

11.  A  machine  as  claimed  in  claim  10,  wherein, 
during  each  said  communication  sequence, 
said  token  (106)  and  said  token  reading  means 
(100)  establish  two-way  communication. 

12.  A  coin  validating  and  token  reading  device, 
said  device  comprising  testing  stations  at 
which  coin  validating  and  token  reading  oper- 
ations  can  be  respectively  performed,  a  coin 
validator  (4)  for  determining  the  validity  of 
coins  at  one  of  said  stations,  means  (32;100) 
for  reading  data  stored  in  a  token  (50;106)  at 
the  other  station,  and  a  first,  common  path  (7) 
for  receiving  coins  and  tokens  and  for  de- 
livering  them  to  said  stations  characterised  in 
that  the  first  path  is  arranged  to  deliver  coins 
and  tokens  to  a  first  said  testing  station,  the 
device  further  comprising  second  and  third 
paths  (30,12)  for  selectively  receiving  items 
from  said  first  testing  station,  and  directing 
means  operable  in  response  to  the  results  of 
the  operation  performed  at  said  first  testing 
station  for  selectively  directing  items  to  said 
second  or  third  path  (30,12),  a  second  said 

17.  A  device  as  claimed  in  claim  16,  wherein  said 
fourth  path  is  arranged  to  convey  items  leaving 
said  second  testing  station  to  a  dispensing 
location  for  dispensing  of  the  items  and  said 

5  fifth  path  is  arranged  to  convey  items  leaving 
said  second  testing  station  to  a  storage  loca- 
tion  for  storage  of  the  items. 

18.  A  device  as  claimed  in  any  one  of  claims  12  to 
io  17,  wherein  said  token  data  reading  means 

(32;100)  is  also  operable  to  transmit  data  to  the 
token  (50;106)  for  storage  therein. 

19.  A  device  as  claimed  in  claim  18  when  depen- 
15  dent  on  claim  17,  wherein  the  data  transmitted 

to  the  token  (50;106)  determines  an  updated 
credit  value  to  be  stored  by  the  token  (50;106), 
and  the  second  directing  means  is  arranged  to 
direct  a  token  (50;106)  to  the  fifth  path  if  the 

20  updated  credit  value  equals  zero. 

20.  A  device  as  claimed  in  any  one  of  claims  12  to 
19,  wherein  said  token  data  reading  means 
(32;100)  comprises  means  (42)  for  detaining 

25  the  token  (50;106)  at  a  reading  location  while 
communication  between  the  token  (50;106) 
and  the  reading  means  (32;100)  is  established. 

21.  A  device  as  claimed  in  any  one  of  claims  12  to 
30  20,  wherein  said  token  reading  means  (32;100) 

is  operable  to  transmit  a  signal,  and  to  deter- 
mine  data  stored  by  the  token  (50;106)  by 
detecting  the  influence  on  said  signal  of 
changes  in  the  impedance  of  the  token 

35  (50;106). 

testing  station  being  disposed  along  said  sec-  30 
ond  path  (30). 

13.  A  device  as  claimed  in  claim  12,  including  a 
common  entrance  slot  through  which  coins  and 
tokens  can  be  inserted  into  said  first  path  (7).  35 

14.  A  device  as  claimed  in  claim  12  or  13,  wherein 
said  coin  validator  (4)  is  arranged  to  determine 
the  validity  of  coins  at  said  first  testing  station 
and  said  means  (32;100)  for  reading  data  is  40 
arranged  to  read  data  from  tokens  at  said 
second  testing  station. 

15.  A  device  as  claimed  in  claim  14,  wherein  said 
second  path  (30)  is  a  reject  path  for  conveying  45 
non-genuine  coins  and  tokens  to  said  data 
reading  means  (32;100),  and  said  third  path 
(12)  is  an  accept  path  for  conveying  genuine 
coins. 

16.  A  device  as  claimed  in  any  one  of  claims  12  to 
15,  including  fourth  and  fifth  paths  for  selec- 
tively  receiving  items  from  said  second  testing 
station,  and  second  directing  means  for  selec- 
tively  directing  items  from  said  second  testing 
station  to  said  fourth  or  fifth  path  in  response 
to  the  results  of  the  operation  performed  at 
said  second  testing  station. 

22.  A  device  as  claimed  in  any  one  of  claims  12  to 
21,  wherein  said  token  reading  means  (100)  is 
operable  to  generate  a  first  signal  for  powering 

40  up  the  token  (106)  and  thereafter  to  perform  a 
first  communication  sequence  in  which  data  in 
said  token  (106)  is  read,  and  subsequently  to 
generate  a  second  signal  for  powering  up  the 
token  (106)  again  and  to  perform  a  second 

45  communication  sequence  for  transmitting  data 
to  the  token  (106). 

23.  A  device  as  claimed  in  claim  22,  wherein, 
during  each  said  communication  sequence, 

50  said  token  (106)  and  said  token  reading  means 
(100)  establish  two-way  communication. 

24.  A  coin  operated  machine  including  a  coin 
validator  and  token  reading  device  as  claimed 

55  in  any  one  of  claims  12  to  23,  the  machine 
being  capable  of  performing  operations  in  de- 
pendence  on  the  output  of  the  coin  validator 
(4). 

11 
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25.  A  machine  as  claimed  in  claim  24,  the  ma- 
chine  additionally  being  capable  of  performing 
operations  in  dependence  on  the  output  of  said 
token  reading  means  (32;100),  whereby  said 
machine  can  be  operated  by  coins  or  tokens. 

26.  A  machine  as  claimed  in  claim  25,  wherein 
said  token  reading  means  (32;100)  is  addition- 
ally  operable  to  update  the  token  data  in  ac- 
cordance  with  the  value  of  products  vended  by 
the  machine  or  a  service  performed  by  the 
machine. 

27.  A  machine  as  claimed  in  any  one  of  claims  24 
to  26,  comprising  means  for  generating  an 
output  permitting  the  performing  of  an  opera- 
tion,  said  means  storing  operational  data  and 
being  operable  to  generate  said  output  in  de- 
pendence  on  said  operational  data  and  the 
signals  from  said  coin  validator  (4),  said  token 
reading  means  (32;100)  being  operable  to  gen- 
erate  a  signal  dependent  on  data  read  from 
said  token  (50;106)  for  altering  said  operational 
data. 

28.  A  machine  as  claimed  in  claim  27  when  di- 
rectly  or  indirectly  dependent  on  claim  25, 
wherein  the  operational  data  comprises  a  code, 
the  machine  being  operable  in  a  first  mode  to 
perform  a  said  operation  on  condition  that  said 
token  data  includes  data  which  matches  said 
code,  and  the  machine  being  operable  in  a 
second  mode  to  alter  said  code  in  accordance 
with  said  token  data. 

29.  A  machine  as  claimed  in  claim  27  or  28, 
wherein  said  operational  data  comprises  price 
data,  the  machine  being  arranged  to  generate 
a  signal  permitting  dispensing  of  a  product  or 
performing  of  a  service  and  to  generate  a  price 
signal  indicative  of  the  value  of  said  product  or 
service  and  dependent  on  said  price  data,  said 
machine  being  operable  to  alter  said  price  data 
in  accordance  with  said  token  data. 

Revendicatlons 

1.  Une  machine  a  monnayeur  comprenant  : 
un  moyen  (4)  de  validation  de  pieces  pour 

essayer  des  pieces  et  engendrer  des  signaux 
indicatifs  de  leurs  proprietes; 

un  trajet  d'amenee  (7)  pour  amener  des 
pieces  audit  moyen  (4)  de  validation  de  pie- 
ces; 

un  moyen  pour  engendrer  une  sortie  per- 
mettant  la  distribution  d'un  produit  ou  la  reali- 
sation  d'un  service,  ledit  moyen  memorisant 
des  donnees  operationnelles  et  pouvant  etre 

mis  en  oeuvre  pour  engendrer  ladite  sortie  en 
fonction  desdites  donnees  operationnelles  et 
des  signaux  provenant  dudit  moyen  (4)  de 
validation  de  pieces;  et 

5  un  moyen  (32;  100)  de  lecture  de  jetons 
pouvant  etre  mis  en  oeuvre  pour  recevoir  des 
jetons  (50;  106)  a  partir  dudit  trajet  d'amenee 
(7)  et  pour  lire  les  donnees  qui  y  sont  memori- 
sees; 

io  caracterisee  en  ce  que  ledit  moyen  (32; 
100)  de  lecture  de  jetons  peut  etre  mis  en 
oeuvre  pour  engendrer  un  signal  qui  est  de- 
pendant,  ou  fonction,  desdites  donnees  de  je- 
ton  pour  modifier  lesdites  donnees  operation- 

15  nelles. 

2.  Une  machine  selon  la  revendication  1,  dans 
laquelle  ledit  moyen  de  generation  de  sortie 
peut  egalement  etre  mis  en  oeuvre  pour  en- 

20  gendrer  une  sortie  dependant  desdites  don- 
nees  de  jeton,  grace  a  quoi  ladite  machine 
peut  etre  mise  en  oeuvre  par  des  pieces  ou 
des  jetons. 

25  3.  Une  machine  selon  la  revendication  2,  dans 
laquelle  ledit  moyen  (32;  100)  de  lecture  de 
jetons  peut  egalement  etre  mis  en  oeuvre  pour 
mettre  a  jour  les  donnees  de  jeton  en  fonction 
de  la  valeur  des  produits  distribues  par  la 

30  machine  ou  du  service  realise  par  la  machine. 

4.  Une  machine  selon  la  revendication  3,  compre- 
nant  un  moyen  (42)  pour  renvoyer  ledit  jeton 
(50;  106)  a  I'utilisateur  apres  la  mise  a  jour  des 

35  donnees  de  jeton. 

5.  Une  machine  selon  I'une  quelconque  des  re- 
vendications  precedentes,  dans  laquelle  ledit 
moyen  (32;  100)  de  lecture  de  jetons  peut 

40  egalement  etre  mis  en  oeuvre  en  fonction  des 
donnees  memorisees  par  ledit  jeton  (50;  106) 
pour  fournir  au  jeton  des  donnees  de  verifica- 
tion  concernant  des  operations  qui  ont  ete 
effectuees  par  la  machine. 

45 
6.  Une  machine  selon  une  revendication  prece- 

dente  quelconque  dans  laquelle  la  donnee 
operationnelle  comprend  un  code,  la  machine 
pouvant  etre  mise  en  oeuvre  dans  un  premier 

50  mode  pour  engendrer  ladite  sortie  a  la  condi- 
tion  que  ladite  donnee  de  jeton  comprenne 
une  donnee  en  accord  avec  ledit  code,  et  la 
machine  pouvant  etre  mise  en  oeuvre  dans  un 
deuxieme  mode  pour  modifier  ledit  code 

55  conformement  a  ladite  donnee  de  jeton. 

7.  Une  machine  selon  une  revendication  prece- 
dente  quelconque,  dans  laquelle  ladite  donnee 

12 



23 EP  0  147  099  B1 24 

operationnelle  comprend  une  donnee  de  prix, 
la  machine  etant  agencee  pour  engendrer  un 
signal  de  prix  indicatif  de  la  valeur  dudit  pro- 
duit  ou  service  et  dependant  de  ladite  donnee 
de  prix,  ladite  machine  pouvant  etre  mise  en 
oeuvre  pour  modifier  ladite  donnee  de  prise 
conformement  a  ladite  donnee  de  jeton. 

8.  Une  machine  selon  une  revendication  prece- 
dente  quelconque,  dans  laquelle  ledit  moyen 
(32;  100)  de  lecture  de  jetons  comprend  un 
moyen  (42)  pour  retenir  un  jeton  a  un  empla- 
cement  de  lecture  tandis  qu'est  etablie  la  com- 
munication  entre  le  jeton  (50;  106)  et  le  moyen 
de  lecture  (32;  100). 

9.  Une  machine  selon  une  revendication  prece- 
dente  quelconque,  dans  laquelle  ledit  moyen 
(32;  100)  de  lecture  de  jetons  peut  etre  mis  en 
oeuvre  pour  transmettre  un  signal,  et  pour  de- 
terminer  des  donnees  memorisees  par  le  jeton 
(50;  106)  en  detectant  I'influence  de  modifica- 
tions  de  I'impedance  du  jeton  (50;  106)  sur 
ledit  signal. 

10.  Une  machine  selon  une  revendication  prece- 
dente  quelconque,  dans  laquelle  ledit  moyen 
(100)  de  lecture  de  jetons  peut  etre  mis  en 
oeuvre  pour  engendrer  un  premier  signal  pour 
alimenter  en  energie  le  jeton  (106)  et  ensuite 
pour  realiser  une  premiere  sequence  de  com- 
munication  dans  laquelle  la  donnee  est  lue 
dans  ledit  jeton  (106),  puis  pour  engendrer  un 
second  signal  pour  alimenter  en  energie  le 
jeton  (106)  a  nouveau  et  pour  realiser  une 
seconde  sequence  de  communication  pour 
transmettre  une  donnee  au  jeton  (106). 

11.  Une  machine  selon  la  revendication  10,  dans 
laquelle  ledit  jeton  (106)  et  ledit  moyen  (100) 
de  lecture  de  jetons  etablissent  une  communi- 
cation  a  deux  voies  pendant  chaque  sequence 
de  communication. 

12.  Un  dispositif  de  validation  de  pieces  et  de 
lecture  de  jetons,  ledit  dispositif  comprenant 
des  stations  d'essai  dans  lesquelles  les  opera- 
tions  de  validation  de  pieces  et  de  lecture  de 
jetons  peuvent  etre  respectivement  realisees, 
un  dispositif  (4)  de  validation  de  pieces  pour 
determiner  la  validite  des  pieces  a  I'une  desdi- 
tes  stations,  un  moyen  (32;  100)  pour  lire  des 
donnees  memorisees  dans  un  jeton  (50;  106)  a 
I'autre  station,  et  un  premier  trajet  commun  (7) 
pour  recevoir  des  pieces  et  des  jetons  et  pour 
les  repartir,  lesdites  stations  etant  caracteri- 
sees  en  ce  que  le  premier  trajet  est  dispose 
de  maniere  a  amener  des  pieces  et  des  jetons 

vers  une  dite  premiere  station  d'essai,  le  dis- 
positif  comprenant  egalement  un  deuxieme  et 
un  troisieme  trajets  pour  recevoir  selective- 
ment  des  elements  a  partir  de  ladite  premiere 

5  station  d'essai,  et  des  moyens  d'orientation 
pouvant  etre  mis  en  oeuvre  en  reponse  aux 
resultats  de  I'operation  realisee  a  la  premiere 
station  d'essai  pour  orienter  selectivement  des 
elements  vers  ledit  deuxieme  ou  ledit  troisieme 

io  trajet  (30,  12),  une  dite  deuxieme  station  d'es- 
sai  etant  disposee  le  long  du  deuxieme  trajet 
(30). 

13.  Un  dispositif  selon  la  revendication  12,  com- 
15  prenant  une  fente  commune  d'entree  a  travers 

laquelle  les  pieces  et  les  jetons  peuvent  etre 
inseres  dans  ledit  premier  trajet  (7). 

14.  Un  dispositif  selon  la  revendication  12  ou  13, 
20  dans  lequel  ledit  dispositif  (4)  de  validation  de 

pieces  est  agence  pour  determiner  la  validite 
de  pieces  a  ladite  premiere  station  d'essais  et 
ledit  moyen  (32;  100)  de  lecture  de  donnees 
est  agence  pour  lire  des  donnees  dans  les 

25  jetons  a  ladite  deuxieme  station  d'essai. 

15.  Un  dispositif  selon  la  revendication  14,  dans 
lequel  ledit  deuxieme  trajet  (30)  est  un  trajet 
de  rejet  pour  transporter  des  pieces  et  des 

30  jetons  faux  vers  ledit  moyen  (32;  100)  de  lectu- 
re  de  donnees,  et  ledit  troisieme  trajet  (12)  est 
un  trajet  d'acceptation  pour  transporter  des 
pieces  vraies. 

35  16.  Un  dispositif  selon  I'une  quelconque  des  re- 
vendications  12  a  15,  comprenant  un  quatrie- 
me  et  un  cinquieme  trajets  pour  recevoir  se- 
lectivement  des  elements  a  partir  de  ladite 
deuxieme  station,  et  un  deuxieme  moyen 

40  d'orientation  pour  orienter  selectivement  des 
elements  depuis  ladite  deuxieme  station  d'es- 
sai  vers  ledit  quatrieme  ou  ledit  cinquieme 
trajet  en  reponse  aux  resultats  de  I'operation 
realisee  a  ladite  deuxieme  station  d'essai. 

45 
17.  Un  dispositif  selon  la  revendication  16,  dans 

lequel  ledit  quatrieme  trajet  est  dispose  de 
maniere  a  transporter  des  elements  quittant 
ladite  deuxieme  station  d'essai  vers  un  empla- 

50  cement  de  distribution  pour  distribuer  les  ele- 
ments  et  ledit  cinquieme  trajet  est  dispose  de 
maniere  a  transporter  des  elements  quittant 
ladite  deuxieme  station  d'essai  vers  un  empla- 
cement  de  stockage  pour  stacker  les  ele- 

55  ments. 

18.  Un  dispositif  selon  I'une  des  revendications  12 
a  17,  dans  lequel  ledit  moyen  (32;  100)  de 
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lecture  de  donnees  de  jeton  peut  aussi  etre 
mis  en  oeuvre  pour  transmettre  des  donnees 
au  jeton  (50;  106)  afin  de  les  y  memoriser. 

19.  Un  dispositif  selon  la  revendication  18  quand 
elle  depend  de  la  revendication  17,  dans  le- 
quel  la  donnee  transmise  au  jeton  (50;  106) 
determine  une  valeur  de  credit  mise  a  jour  qui 
doit  etre  memorisee  par  le  jeton  (50;  106)  et  le 
deuxieme  moyen  d'orientation  est  agence  pour 
orienter  un  jeton  (50;  106)  vers  le  cinquieme 
trajet  si  la  valeur  de  credit  mise  a  jour  est 
nulle. 

20.  Un  dispositif  selon  I'une  quelconque  des  re- 
vendications  12  a  19,  dans  lequel  ledit  moyen 
(32;  100)  de  lecture  de  donnee  de  jeton  com- 
prend  un  moyen  (42)  pour  retenir  le  jeton  (50; 
106)  a  un  emplacement  de  lecture  tandis 
qu'est  etablie  une  communication  entre  le  je- 
ton  (50;  106)  et  le  moyen  de  lecture  (32;  100). 

21.  Un  dispositif  selon  I'une  quelconque  des  re- 
vendications  12  a  20,  dans  lequel  ledit  moyen 
(32;  100)  de  lecture  de  jetons  peut  etre  mis  en 
oeuvre  pour  transmettre  un  signal  et  pour  de- 
terminer  la  donnee  memorisee  par  le  jeton  (50; 
106)  en  detectant  I'influence  sur  ledit  signal  de 
variations  de  I'impedance  du  jeton  (50;  106). 

22.  Un  dispositif  selon  I'une  quelconque  des  re- 
vendications  12  a  21,  dans  lequel  ledit  moyen 
(100)  de  lecture  de  jetons  peut  etre  mis  en 
oeuvre  pour  engendrer  un  premier  signal  pour 
alimenter  en  energie  le  jeton  (106)  et  ensuite 
pour  realiser  une  premiere  sequence  de  com- 
munication  dans  laquelle  est  lue  la  donnee 
(106)  dans  ledit  jeton,  puis  pour  alimenter  en 
energie  a  nouveau  le  jeton  (106)  et  pour  reali- 
ser  une  deuxieme  sequence  de  communica- 
tion  pour  transmettre  des  donnees  au  jeton 
(106). 

23.  Un  dispositif  selon  la  revendication  22,  dans 
lequel  ledit  jeton  (106)  et  ledit  moyen  (100)  de 
lecture  de  jetons  etablissent  une  communica- 
tion  a  deux  voies  pendant  chaque  sequence 
de  communication. 

24.  Une  machine  a  monnayeur  comprenant  un  dis- 
positif  de  validation  de  pieces  et  un  dispositif 
de  lecture  de  jetons  selon  I'une  quelconque 
des  revendications  12  a  23,  la  machine  etant 
apte  a  realiser  des  operations  en  fonction  de  la 
sortie  du  dispositif  (4)  de  validation  de  pieces. 

25.  Une  machine  selon  la  revendication  24,  la  ma- 
chine  etant  de  plus  apte  a  realiser  des  opera- 

tions  en  fonction  de  la  sortie  dudit  moyen  (32; 
100)  de  lecture  de  jetons,  grace  a  quoi  la 
machine  peut  etre  mise  en  oeuvre  par  des 
pieces  ou  des  jetons. 

5 
26.  Une  machine  selon  la  revendication  25,  dans 

laquelle  ledit  moyen  (32;  100)  de  lecture  de 
jetons  peut  de  plus  etre  mes  en  oeuvre  pour 
mettre  a  jour  une  donnee  de  jeton  conforme- 

io  ment  a  la  valeur  des  produits  distribues  par  la 
machine  ou  a  un  service  realise  par  la  machi- 
ne. 

27.  Une  machine  selon  I'une  quelconque  des  re- 
15  vendications  24  a  26,  comprenant  un  moyen 

pour  engendrer  une  sortie  permettant  la  reali- 
sation  d'une  operation,  ledit  moyen  memori- 
sant  la  donnee  operationnelle  et  pouvant  etre 
mis  en  oeuvre  pour  engendrer  ladite  sortie  en 

20  fonction  de  ladite  donnee  operationnelle  et  des 
signaux  provenant  dudit  dispositif  (4)  de  valida- 
tion  de  pieces,  ledit  moyen  (32;  100)  de  lectu- 
re  de  jetons  pouvant  etre  mis  en  oeuvre  pour 
engendrer  un  signal  en  fonction  de  la  donnee 

25  lue  dans  ledit  jeton  (50;  106)  afin  de  modifier 
ladite  donnee  operationnelle. 

28.  Une  machine  selon  la  revendication  27  quand 
elle  depend  directement  ou  indirectement  de 

30  la  revendication  25,  dans  laquelle  la  donnee 
operationnelle  comprend  un  code,  la  machine 
pouvant  etre  mise  en  oeuvre  dans  un  premier 
mode  pour  realiser  une  dite  operation  a  la 
condition  que  ladite  donnee  de  jeton  compren- 

35  ne  une  donnee  en  accord  avec  ledit  code,  et  la 
machine  pouvant  etre  mise  en  oeuvre  dans  un 
deuxieme  mode  pour  modifier  ledit  code 
conformement  a  ladite  donnee  de  jeton. 

40  29.  Une  machine  selon  la  revendication  27  ou  28, 
dans  laquelle  ladite  donnee  operationnelle 
comprend  une  donnee  de  prix,  ladite  machine 
etant  agencee  pour  engendrer  un  signal  per- 
mettant  la  distribution  d'un  produit  ou  la  reali- 

45  sation  d'un  service  et  pour  engendrer  un  signal 
de  prix  indicatif  de  la  valeur  dudit  produit  ou 
service  et  dependant  de  ladite  donnee  de  prix, 
ladite  machine  pouvant  etre  mise  en  oeuvre 
pour  modifier  ladite  donnee  de  prix  selon  ladite 

50  donnee  de  jeton. 

Patentanspruche 

1.  Munzbetatigter  Automat,  mit 
55  einer  Munzen-Gultigkeitsprufeinrichtung  (4) 

zum  Uberprufen  von  Munzen  und  zum  Erzeu- 
gen  von  Signalen,  die  die  Eigenschaften  davon 
anzeigen; 
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einem  Zufuhrweg  (7)  zum  Zufuhren  der 
Munzen  zu  der  Munzen-Gultigke- 
itsprufeinrichtung  (4); 

einer  Einrichtung  zum  Erzeugen  eines 
Ausgangssignales,  das  den  Verkauf  eines  Pro- 
duktes  oder  die  Ausfuhrung  einer  Dienstlei- 
stung  freigibt,  wobei  die  Einrichtung  Funktions- 
daten  speichert  und  in  der  Lage  ist,  das  Aus- 
gangssignal  in  Abhangigkeit  von  den  Funk- 
tionsdaten  und  den  Signalen  von  der  Munzen- 
Gultigkeitsprufeinrichtung  (4)  zu  erzeugen;  und 
mit 

einer  Marken-Leseeinrichtung  (32;  100), 
die  Berechtigungsmarken  (50;  106)  aus  dem 
Zufuhrweg  (7)  aufnehmen  kann  und  davon  ge- 
speicherte  Daten  lesen  kann; 

dadurch  gekennzeichnet,  da/S  die 
Marken-Leseeinrichtung  (32;  100)  in  der  Lage 
ist,  ein  von  den  Daten  der  Marke  abhangendes 
Signal  zum  Andern  der  Funktionsdaten  zu  er- 
zeugen. 

2.  Automat  nach  Anspruch  1,  wobei  die 
Ausgangssignal-Erzeugungseinrichtung  zusatz- 
lich  in  der  Lage  ist,  ein  Ausgangssignal  in 
Abhangigkeit  von  den  Daten  der  Marke  zu 
erzeugen,  wodurch  der  Automat  mit  Munzen 
und  Marken  betrieben  werden  kann. 

3.  Automat  nach  Anspruch  2,  wobei  die  Marken- 
Leseeinrichtung  (32;  100)  zusatzlich  in  der 
Lage  ist,  die  Daten  der  Marke  gema/S  dem 
Wert  des  durch  den  Automaten  verkauften  Pro- 
dukts  oder  der  von  dem  Automaten  ausgefuhr- 
ten  Dienstleistung  zu  aktualisieren. 

4.  Automat  nach  Anspruch  3,  mit  einer  Einrich- 
tung  (42)  zur  Ruckgabe  der  Marke  (50;  106)  an 
den  Benutzer,  nachdem  die  Daten  der  Marke 
aktualisiert  wurden. 

5.  Automat  nach  einem  der  vorstehenden  Anspru- 
che,  wobei  die  Marken-Leseeinrichtung  (32; 
100)  in  Abhangigkeit  von  den  durch  die  Marke 
(50;  106)  gespeicherten  Daten  auch  in  der 
Lage  ist,  an  die  Marke  Prufdaten  auszugeben, 
die  Funktionen  betreffen,  die  von  dem  Automa- 
ten  ausgefuhrt  wurden. 

Marke  zu  andern. 

7.  Automat  nach  einem  der  vorstehenden  Anspru- 
che,  wobei  die  Funktionsdaten  Preisdaten  be- 

5  inhalten,  wobei  der  Automat  so  ausgebildet  ist, 
ein  Preissignal  zu  erzeugen,  das  den  Wert  des 
Produkts  oder  der  Dienstleistung  anzeigt  und 
das  von  den  Preisdaten  abhangt,  und  wobei 
der  Automat  in  der  Lage  ist,  die  Preisdaten 

io  gema/S  den  Daten  der  Marke  zu  andern. 

8.  Automat  nach  einem  der  vorstehenden  Anspru- 
che,  wobei  die  Marken-Leseeinrichtung  (32; 
100)  eine  Einrichtung  (42)  zum  Halten  der  Mar- 

15  ke  an  einer  Leseposition,  wahrend  die  Verbin- 
dung  zwischen  der  Marke  (50;  106)  und  der 
Leseeinrichtung  (32;  100)  geschaffen  wird,  auf- 
weist. 

20  9.  Automat  nach  einem  der  vorstehenden  Anspru- 
che,  wobei  die  Marken-Leseeinrichtung  (32; 
100)  in  der  Lage  ist,  ein  Signal  zu  ubermitteln 
und  durch  Feststellen  des  Einflusses  auf  das 
Signal  durch  Anderungen  in  der  Impedanz  der 

25  Marke  (50;  106)  Daten  zu  erfassen,  die  von  der 
Marke  (50;  106)  gespeichert  sind. 

10.  Automat  nach  einem  der  vorstehenden  Anspru- 
che,  wobei  die  Marken-Leseeinrichtung  (100) 

30  in  der  Lage  ist,  ein  erstes  Signal  zur  Aktivie- 
rung  der  Marke  (106)  zu  erzeugen  und  danach 
eine  erste  Kommunikationssequenz  auszufuh- 
ren,  wahrend  der  Daten  von  der  Marke  (106) 
gelesen  werden,  und  daraufhin  ein  zweites  Si- 

35  gnal  zum  erneuten  Aktivieren  der  Marke  (106) 
zu  erzeugen  und  eine  zweite  Kommunikations- 
sequenz  auszufuhren,  urn  Daten  zu  der  Marke 
(106)  zu  ubertragen. 

40  11.  Automat  nach  Anspruch  10,  wobei,  wahrend 
jeder  der  Kommunikationssequenzen,  die  Mar- 
ke  (106)  und  die  Marken-Leseeinrichtung  (100) 
eine  zweiseitige  Verbindung  aufbauen. 

45  12.  Munzen-Gultigkeitspruf  und  Marken-Lesevor- 
richtung,  wobei  die  Vorrichtung  Prufstationen, 
an  denen  jeweils  Munzenpruf-  und  Markenle- 
sefunktionen  ausgefuhrt  werden  konnen,  einen 
Munzen-Gultigkeitsprufer  (4)  zum  Feststellen 

50  der  Gultigkeit  von  Munzen  an  einer  der  Statio- 
nen,  eine  Einrichtung  (32;  100)  zum  Lesen  der 
in  einer  Marke  (50;  106)  gespeicherten  Daten 
an  der  anderen  Station,  und  einen  ersten,  ge- 
meinsamen  Weg  (7)  zur  Aufnahme  von  Mun- 

55  zen  und  Marken  und  zu  deren  Zufuhrung  zu 
den  Stationen  aufweist,  dadurch  gekennzeich- 
net,  da/S  der  erste  Weg  vorgesehen  ist,  urn 
Munzen  und  Marken  zu  einer  ersten  der  Pruf- 

6.  Automat  nach  einem  der  vorstehenden  Anspru-  50 
che,  wobei  die  Funktionsdaten  einen  Code  ent- 
halten,  der  Automat  in  einer  ersten  Betriebsart 
betrieben  werden  kann,  urn  das  Ausgangssi- 
gnal  unter  der  Bedingung  zu  erzeugen,  da/S  die 
Daten  der  Marke  Daten  einschlie/Sen,  die  zu  55 
dem  Code  passen,  und  wobei  der  Automat  in 
einer  zweiten  Betriebsart  betrieben  werden 
kann,  urn  den  Code  gema/S  den  Daten  der 

15 
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stationen  zu  fuhren,  da/S  die  Vorrichtung  des 
weiteren  zweite  und  dritte  Wege  (30,  12)  zur 
selektiven  Aufnahme  der  Gegenstande  von  der 
ersten  Prufstation  und  eine  richtungsgebende 
Einrichtung  aufweist,  die  in  der  Lage  ist,  in 
Reaktion  auf  die  Ergebnisse  der  an  der  ersten 
Prufstation  ausgefuhrten  Funktionen  die  Ge- 
genstande  wahlweise  auf  den  zweiten  oder 
dritten  Weg  (30,  12)  zu  leiten,  wobei  am  zwei- 
ten  Weg  (30)  eine  zweite  der  Prufstationen 
angeordnet  ist. 

13.  Vorrichtung  nach  Anspruch  12,  mit  einem  ge- 
meinsamen  Eingabeschlitz,  durch  den  Munzen 
und  Marken  in  den  ersten  Weg  (7)  eingegeben 
werden  konnen. 

14.  Vorrichtung  nach  Anspruch  12  oder  13,  wobei 
der  Munzen-Gultigkeitsprufer  (4)  dafur  vorge- 
sehen  ist,  die  Gultigkeit  von  Munzen  an  der 
ersten  Prufstation  festzustellen,  und  wobei  die 
Einrichtung  (32;  100)  zum  Lesen  von  Daten 
dafur  vorgesehen  ist,  an  der  zweiten  Prufsta- 
tion  Daten  von  Marken  zu  lesen. 

15.  Vorrichtung  nach  Anspruch  14,  wobei  der  zwei- 
te  Weg  (30)  ein  Abweisungsweg  zur  Beforde- 
rung  von  unechten  Munzen  und  von  Marken  zu 
der  Daten-Leseeinrichtung  (32;  100)  und  der 
dritte  Weg  (12)  ein  Annahmeweg  zur  Beforde- 
rung  von  echten  Munzen  ist. 

16.  Vorrichtung  nach  einem  der  Anspruche  12  bis 
15,  mit  vierten  und  funften  Wegen  zur  selekti- 
ven  Aufnahme  von  Gegenstanden  aus  der 
zweiten  Prufstation,  und  mit  einer  zweiten  rich- 
tungsgebenden  Einrichtung  zum  selektiven 
Leiten  von  Gegenstanden  aus  der  zweiten 
Prufstation  auf  den  vierten  oder  funften  Weg  in 
Reaktion  auf  die  Ergebnisse  der  Funktionen, 
die  an  der  zweiten  Prufstation  ausgefuhrt  wer- 
den. 

17.  Vorrichtung  nach  Anspruch  16,  wobei  der  vier- 
te  Weg  dafur  vorgesehen  ist,  Gegenstande, 
die  die  zweite  Prufstation  verlassen,  zu  einer 
Ausgabestelle  zum  Ausgeben  der  Gegenstan- 
de  zu  befordern,  und  wobei  der  funfte  Weg 
dafur  vorgesehen  ist,  Gegenstande,  die  die 
zweite  Prufstation  verlassen,  zu  einer  Spei- 
cherstelle  zum  Aufbewahren  der  Gegenstande 
zu  befordern. 

18.  Vorrichtung  nach  einem  der  Anspruche  12  bis 
17,  wobei  die  Markendaten-Leseeinrichtung 
(32;  100)  auch  in  der  Lage  ist,  Daten  zu  der 
Marke  (50;  106)  zu  ubermitteln,  urn  dort  ge- 
speichert  zu  werden. 

19.  Vorrichtung  nach  Anspruch  18  in  Abhangigkeit 
von  Anspruch  17,  wobei  die  zu  der  Marke  (50; 
106)  ubertragenen  Daten  einen  aktualisierten 
Kreditstand  bestimmen,  der  von  der  Marke  (50; 

5  106)  gespeichert  wird,  und  wobei  die  zweite 
richtungsgebende  Einrichtung  dafur  vorgese- 
hen  ist,  eine  Marke  (50;  106)  auf  den  funften 
Weg  zu  leiten,  wenn  der  erneuerte  Kreditstand 
gleich  Null  ist. 

10 
20.  Vorrichtung  nach  einem  der  Anspruche  12  bis 

19,  wobei  die  Markendaten-Leseeinrichtung 
(32;  100)  eine  Einrichtung  (42)  zum  Halten  der 
Marke  (50;  106)  an  einer  Leseposition,  wah- 

15  rend  die  Verbindung  zwischen  der  Marke  (50; 
106)  und  der  Leseeinrichtung  (32;  100)  ge- 
schaffen  wird,  aufweist. 

21.  Vorrichtung  nach  einem  der  Anspruche  12  bis 
20  20,  wobei  die  Marken-Leseeinrichtung  (32; 

100)  in  der  Lage  ist,  ein  Signal  zu  ubermitteln 
und  durch  Feststellen  des  Einflusses  auf  das 
Signal  durch  Anderungen  in  der  Impedanz  der 
Marke  (50;  106)  Daten  zu  erfassen,  die  von  der 

25  Marke  (50;  106)  gespeichert  sind. 

22.  Vorrichtung  nach  einem  der  Anspruche  12  bis 
21,  wobei  die  Marken-Leseeinrichtung  (100)  in 
der  Lage  ist,  ein  erstes  Signal  zur  Aktivierung 

30  der  Marke  (106)  zu  erzeugen  und  danach  eine 
erste  Kommunikationssequenz  auszufuhren, 
wahrend  der  Daten  von  der  Marke  (106)  gele- 
sen  werden,  und  daraufhin  ein  zweites  Signal 
zum  erneuten  Aktivieren  der  Marke  (106)  zu 

35  erzeugen  und  eine  zweite  Kommunikationsse- 
quenz  auszufuhren,  urn  Daten  zu  der  Marke 
(106)  zu  ubertragen. 

23.  Vorrichtung  nach  Anspruch  22,  wobei,  wahrend 
40  jeder  der  Kommunikationssequenzen,  die  Mar- 

ke  (106)  und  die  Marken-Leseeinrichtung  (100) 
eine  zweiseitige  Verbindung  aufbauen. 

24.  Munzbetatigter  Automat  mit  einem  Munzen- 
45  Gultigkeitsprufer  und  einer  Marken-Lesevor- 

richtung  nach  einem  der  Anspruche  12  bis  23, 
wobei  der  Automat  in  der  Lage  ist,  Funktionen 
in  Abhangigkeit  vom  Ausgangssignal  des 
Munzen-Gultigkeitsprufers  (4)  auszufuhren. 

50 
25.  Automat  nach  Anspruch  24,  wobei  der  Automat 

zusatzlich  in  der  Lage  ist,  Funktionen  in  Ab- 
hangigkeit  vom  Ausgangssignal  der  Marken- 
Leseeinrichtung  (32;  100)  auszufuhren,  wo- 

55  durch  der  Automat  mit  Munzen  oder  Marken 
betrieben  werden  kann. 

26.  Automat  nach  Anspruch  25,  wobei  die  Marken- 

16 
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Leseeinrichtung  (32;  100)  zusatzlich  in  der 
Lage  ist,  die  Daten  der  Marke  gema/S  dem 
Wert  der  durch  den  Automaten  verkauften  Pro- 
dukte  oder  der  von  dem  Automaten  ausgefuhr- 
ten  Dienstleistungen  zu  aktualisieren.  5 

27.  Automat  nach  einem  der  Anspruche  24  bis  26, 
mit  einer  Einrichtung  zur  Erzeugung  eines  Aus- 
gangssignals,  das  die  Ausfuhrung  einer  Funk- 
tion  freigibt,  wobei  die  Einrichtung  Funktions-  10 
daten  speichert  und  in  der  Lage  ist,  das  Aus- 
gangssignal  in  Abhangigkeit  von  den  Funk- 
tionsdaten  und  den  Signalen  vom  Munzen-Gul- 
tigkeitsprufer  (4)  zu  erzeugen,  und  wobei  die 
Marken-Leseeinrichtung  (32;  100)  in  der  Lage  is 
ist,  in  Abhangigkeit  von  Daten,  die  von  der 
Marke  (50;  106)  gelesen  werden,  ein  Signal 
zum  Andern  der  Funktionsdaten  zu  erzeugen. 

28.  Automat  nach  Anspruch  27  in  direkter  oder  20 
indirekter  Abhangigkeit  von  Anspruch  25,  wo- 
bei  die  Funktionsdaten  einen  Code  beinhalten, 
der  Automat  in  einer  ersten  Betriebsart  betrie- 
ben  werden  kann,  urn  eine  Funktion  unter  der 
Bedingung  auszufuhren,  da/S  die  Daten  der  25 
Marke  Daten  einschlie/Sen,  die  zu  dem  Code 
passen,  und  wobei  der  Automat  in  einer  zwei- 
ten  Betriebsart  betrieben  werden  kann,  urn  den 
Code  gema/S  den  Daten  der  Marke  zu  andern. 

30 
29.  Automat  nach  Anspruch  27  oder  28,  wobei  die 

Funktionsdaten  Preisdaten  enthalten,  wobei  der 
Automat  dazu  ausgebildet  ist,  ein  Signal,  das 
die  Ausgabe  eines  Produkts  oder  die  Ausfuh- 
rung  einer  Dienstleistung  freigibt,  und  ein  35 
Preissignal  zu  erzeugen,  das  den  Wert  des 
Produkts  oder  der  Dienstleistung  anzeigt  und 
das  von  den  Preisdaten  abhangt,  und  wobei 
der  Automat  in  der  Lage  ist,  die  Preisdaten 
gema/S  den  Daten  der  Marke  zu  andern.  40 

17 
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