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Description 

The  present  invention  relates  to  an  IC  card 
reader/writer  which  has  a  Connector  with  contact 
members  adapted  to  come  into  contact  with  con- 
tacts  of  an  IC  card,  respectively,  and  performs 
transmission  and  reception  of  data  to/from  an  elec- 
tronic  circuit  (including  a  CPU)  in  the  IC  card 
through  the  electrical  connection  due  to  the  contact 
between  the  contacts  of  the  IC  card  and  the  con- 
tact  members  of  the  connector. 

As  shown  in  Fig.  5,  in  a  conventional  IC  card 
reader/writer,  an  IC  card  A  inserted  to  a  card  insert- 
ing  port  (locating  on  the  right  side  in  Fig.  5)  is 
conveyed  through  a  card  conveying  path  33  by 
conveying  rollers  31  and  32.  A  sensor  34  to  detect 
the  front  edge  of  the  IC  card  A  is  arranged  at  a 
predetermined  position  on  the  card  conveying  path 
33.  When  the  sensor  34  detects  the  front  edge  of 
the  IC  card  A,  motors  to  drive  the  conveying  rollers 
31  and  32  are  turned  off  to  stop  the  IC  card  A  at  a 
predetermined  position,  at  the  same  time,  contact 
members  37  are  rotated  by  an  actuator  36  so  as  to 
come  into  contact  with  the  contacts  of  the  IC  card 
A,  and  thereafter,  a  pin  check  is  performed,  and  if 
the  result  of  the  pin  check  is  OK,  card  information 
is  read  out  or  written.  The  pin  check  is  a  process  to 
check  whether  the  contacts  and  the  contact  mem- 
bers  are  correctly  set  in  the  contact  state  or  not  by 
transmitting  and  receiving  predetermined  data  be- 
tween  the  IC  card  reader/writer  and  the  IC  card 
through  the  contact  between  the  contacts  and  the 
contact  members. 

In  the  case  where  in  spite  of  the  fact  that  the 
sensor  34  detected  a  card,  possible  errors  to  be 
found  by  the  pin  check  which  is  executed  after  that 
are  as  follows. 

One  is  that  the  IC  card  A  has  overrun  from  the 
predetermined  position  shown  in  Fig.  5  and  stop- 
ped,  so  that  the  contact  members  37  are  deviated 
from  the  position  of  the  contacts  of  the  IC  card. 
The  second  cause  is  that  in  spite  of  the  fact  that 
the  IC  card  A  has  stopped  at  the  proper  predeter- 
mined  position,  a  defective  contact  occurs  due  to 
dusts,  fouling  or  the  like. 

In  the  conventional  structure  shown  in  Fig.  5,  it 
is  impossible  to  discriminate  whether  the  IC  card  A 
has  stopped  at  the  proper  predetermined  position 
or  not,  so  that  it  is  impossible  to  decide  by  which 
one  of  the  foregoing  causes  the  error  occurred  and 
a  fault  occurs  in  the  error  process. 

It  is  known  from  FR-A-2  477  303  to  provide  an 
IC  card  reader/writer  having  a  projection,  attached 
to  the  pivotable  connector  block,  which  descends 
behind  the  rear  edge  of  the  card  to  act  as  a  shutter 
for  the  entry  slot.  The  problem  of  detecting  overrun 
is  not  addressed  or  solved. 

It  is  an  object  of  the  present  invention  to  pro- 

vide  an  IC  card  reader/writer  in  which  even  if  a  pin 
check  error  occurs,  the  cause  thereof  can  be 
known. 

According  to  the  present  invention,  this  object 
5  is  accomplished  by  an  IC  card  reader/writer  com- 

prising:  conveying  means  for  conveying  an  IC  card 
along  a  path;  a  first  sensor  for  detecting  that  the  IC 
card  conveyed  by  the  conveying  means  has 
reached  a  predetermined  read/write  position  along 

io  said  path,  an  IC  card  detection  signal  of  the  first 
sensor  serving  to  stop  the  conveyance  of  the  IC 
card  by  the  conveying  means;  a  supporting  mem- 
ber  which  is  pivotally  supported  adjacent  the  con- 
veying  path,  the  supporting  member  being  pro- 

75  vided  with  a  connector  having  contact  members 
adapted  to  come  into  contact  with  contacts  of  the 
IC  card  stopped  at  the  predetermined  position; 
driving  means  for  moving  the  supporting  member 
between  a  standby  position  and  a  read/write  posi- 

20  tion  in  response  to  the  IC  card  detection  signal  of 
the  first  sensor,  the  contact  members  of  the  con- 
nector  coming  into  contact  with  the  contacts  of  the 
IC  card  at  the  read/write  position;  characterized  by 
a  second  sensor  for  detecting  that  the  supporting 

25  member  is  moved  to  the  read/write  position;  and  a 
projecting  portion  formed  on  the  supporting  mem- 
ber,  such  that  when  the  supporting  member  is 
moved  to  the  read/write  position,  the  projecting 
portion  is  projected  towards  the  conveying  path  so 

30  as  to  abut  on  an  IC  card  which  has  overrun  and 
has  been  deviated  from  the  predetermined  posi- 
tion,  thereby  blocking  the  rotation  of  the  supporting 
member  to  the  read/write  position,  thus  enabling 
the  second  sensor  to  detect  card  overrun. 

35  According  to  the  invention,  when  the  IC  card 
has  reached  a  predetermined  position  on  the  card 
conveying  path,  this  state  is  detected  by  the  first 
sensor  to  thereby  stop  the  IC  card,  the  supporting 
member  is  rotated,  the  contact  members  of  the 

40  connector  on  the  supporting  member  come  into 
contact  with  the  contacts  of  the  IC  card,  and  when 
this  state  is  detected  by  the  second  sensor,  card 
information  can  be  read  out  or  written  under  this 
condition. 

45  On  the  other  hand,  when  the  IC  card  has 
overrun  and  the  projecting  portion  of  the  supporting 
member  abuts  on  the  IC  card,  the  second  sensor 
does  not  output  a  detection  signal. 

With  this  structure,  the  following  advantages 
50  are  obtained. 

Whether  the  IC  card  has  stopped  at  a  predeter- 
mined  position  or  not  can  be  accurately  discrimi- 
nated  by  the  presence  or  absence  of  the  detection 
output  of  the  second  sensor. 

55  When  an  error  occurs  in  the  pin  check,  it  is 
possible  to  easily  determine  whether  the  cause  is 
based  on  the  overrun  of  the  IC  card  or  the  defec- 
tive  contact  between  the  contact  members  of  the 
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connector  and  the  contacts  of  the  IC  card. 
Hitherto,  if  a  pin  check  error  occurs,  both  of  the 

retry  of  the  rotation  (movement)  of  the  connector 
and  the  retry  of  the  conveyance  to  the  predeter- 
mined  position  of  the  IC  card  are  executed.  How- 
ever,  according  to  the  invention,  since  it  is  possible 
to  discriminate  whether  the  IC  card  has  been  set  to 
the  predetermined  position  or  not,  if  the  IC  card  is 
located  at  the  predetermined  position,  it  is  suffi- 
cient  to  retry  only  the  rotation  of  the  connector. 
Therefore,  the  retry  time  can  be  reduced. 

It  is  also  possible  to  simultaneously  check 
whether  the  connector  has  been  moved  to  the 
correct  operative  position  (read/write  position)  or 
not. 

Fig.  1  is  a  constructional  diagram  of  a  part  of  an 
IC  card  reader/writer  according  to  an  embodi- 
ment  of  the  present  invention; 
Fig.  2  is  an  explanatory  diagram  showing  an 
overrun  state  of  an  IC  card; 
Fig.  3  is  a  block  diagram  showing  a  control 
circuit; 
Fig.  4  is  a  flowchart  showing  the  operation;  and 
Fig.  5  is  a  constructional  diagram  of  a  conven- 
tional  IC  card  reader/writer. 
An  embodiment  of  the  present  invention  will  be 

described  hereinbelow  with  reference  to  the  draw- 
ings. 

In  an  IC  card  reader/writer  shown  in  Figs.  1  and 
2,  an  IC  card  A  is  inserted  from  the  right  side  of 
the  drawing.  The  IC  card  A  is  conveyed  toward  a 
card  outlet  port  1  on  the  left  side  of  the  drawing  by 
a  card  conveying  apparatus. 

The  card  conveying  apparatus  comprises:  a 
pair  of  vertically  arranged  conveying  rollers  4;  an- 
other  pair  of  vertically  arranged  conveying  rollers  5; 
and  conveying  belts  (not  shonw)  reeved  around  the 
roller  pairs  4  and  5.  The  card  conveying  apparatus 
is  driven  by  a  motor  3  (refer  to  Fig.  3).  A  first 
sensor  6  to  detect  the  front  edge  of  the  IC  card  A 
is  arranged  at  a  predetermined  position  on  a  card 
conveying  path  of  the  card  conveying  apparatus. 

The  motor  3  is  turned  off  by  an  ON  signal  (a 
card  detection  signal)  of  the  first  sensor  6  and  the 
IC  card  A  is  stopped  at  the  predetermined  position 
of  the  card  conveying  path  and,  at  the  same  time, 
a  connector  7,  which  will  be  explained  hereinafter, 
is  rotated  to  an  operative  position  (a  read/writer 
position). 

The  connector  7  has  contact  members  7a 
adapted  to  come  into  contact  with  contacts  of  the 
IC  card  A.  The  connector  7  is  fixed  to  a  pivotal 
supporting  member  8.  A  base  portion  of  the  sup- 
porting  member  8  is  fixed  to  a  rotating  shaft  9 
which  is  rotatably  supported.  When  the  rotating 
shaft  9  is  rotated  by  an  actuator  13  shown  in  Fig.  3 
in  response  to  a  detection  output  of  the  first  sensor 
6,  the  connector  7  is  moved  from  a  position  (idle 

position,  standby  position)  indicated  by  an  alternate 
long  and  short  dash  line  in  Fig.  1  to  a  position 
(operative  position,  read/write  position)  shown  by  a 
solid  line. 

5  The  front  edge  of  the  supporting  member  8  is 
bent  to  thereby  form  an  almost  L-shaped  projecting 
portion  8a.  Only  when  the  IC  card  A  stops  at  a 
predetermined  position  as  shown  in  Fig.  1,  the 
projecting  portion  8a  protrudes  into  the  conveying 

io  path  by  the  descending  motion  of  the  supporting 
member  8.  On  the  other  hand,  when  the  IC  card  A 
has  overrun  as  shown  in  Fig.  2,  the  projecting 
portion  8a  abuts  on  the  upper  surface  of  the  IC 
card  A,  so  that  the  rotation  of  the  supporting  mem- 

is  ber  8  and  connector  7  is  blocked. 
A  lever  10  is  further  attached  to  the  rotating 

shaft  9  so  as  to  be  rotated  integrally  with  the 
rotating  shaft  9.  A  second  sensor  11  which  is 
turned  on  or  off  by  the  lever  10  is  also  provided. 

20  When  the  supporting  member  8  rotates  to  the 
read/write  position  in  a  state  in  which  the  IC  card  A 
stops  at  the  predetermined  position,  the  lever  10 
turns  on  the  second  sensor  11  as  shown  in  Fig.  1. 
When  the  IC  card  A  has  overrun  as  shown  in  Fig.  2 

25  and  the  rotation  of  the  supporting  member  8  is 
blocked,  the  second  sensor  11  is  held  in  the  off 
state. 

A  stopper  19  is  provided  to  set  the  upper  limit 
position  of  the  supporting  member  8. 

30  Fig.  3  shows  a  control  circuit  of  the  IC  card 
reader/writer.  A  CPU  12  drives  the  motor  3  and 
actuator  13  in  accordance  with  a  program  stored  in 
an  ROM  14  on  the  basis  of  input  signals  from  the 
first  and  second  sensors  6  and  11  and  a  card 

35  insertion  detecting  sensor  16  arranged  at  the  card 
inserting  port.  The  CPU  12  also  allows  necessary 
data  to  be  recorded  into  an  RAM  15. 

The  operation  of  the  IC  card  reader/writer  with 
the  foregoing  construction  will  now  be  described 

40  with  reference  to  a  flowchart  of  Fig.  4. 
When  the  IC  card  inserted  to  the  card  inserting 

port  is  detected  by  the  card  insertion  detecting 
sensor  16,  the  motor  3  is  forwardly  rotated,  so  that 
the  inserted  IC  card  A  is  conveyed  by  the  convey- 

45  ing  apparatus  from  the  right  side  toward  the  left 
side  in  Figs.  1  and  2  (step  S1).  When  the  IC  card  A 
has  reached  the  predetermined  position  and  is 
detected  by  the  first  sensor  6,  the  motor  3  is 
turned  off  and  the  conveyance  of  the  IC  card  A  is 

50  stopped  (steps  S2  and  S3). 
If  the  IC  card  A  is  not  reversed  but  remains  at 

the  predetermined  position,  the  actuator  13  is 
made  operative,  so  that  the  supporting  member  8 
is  rotated  and  the  connector  7  descends  (steps  S4 

55  and  S5). 
However,  if  the  IC  card  A  has  overrun  as 

shown  in  Fig.  2,  since  the  rotation  of  the  supporting 
member  8  is  blocked  during  the  rotation,  the  sec- 

3 
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ond  sensor  11  is  not  turned  on.  In  this  case,  the  IC 
card  A  is  once  conveyed  backward  to  perform  the 
retry  of  the  conveyance  of  the  card  to  the  predeter- 
mined  position,  and  when  this  backward  convey- 
ance  of  the  IC  card  is  detected  by  the  sensor  16  5 
arranged  near  the  card  inserting  port,  the  process- 
ing  routine  is  returned  to  step  S1  (steps  S6,  S7  and 
S8). 

On  the  other  hand,  when  the  IC  card  A  is 
located  at  the  predetermined  position,  since  the  10 
rotation  of  the  supporting  member  8  is  not  ob- 
structed  during  the  rotation  as  shown  in  Fig.  1,  the 
second  sensor  11  is  turned  on.  The  contact  mem- 
bers  7a  of  the  connector  7  are  in  contact  with  the 
contacts  of  the  IC  card.  A  pin  check  is  performed.  is 
If  the  result  of  the  pin  check  is  OK,  card  informa- 
tion  is  read  out  or  written  and  the  processing 
routine  is  finished  (steps  S6,  S9,  S10  and  S11). 

However,  if  a  pin  check  error  occurs  (when  a 
defective  rotation  of  the  connector  7  occurs  or  a  20 
defective  contact  between  the  contact  members  7a 
of  the  connector  7  and  the  contacts  of  the  IC  card 
occurs  although  the  card  is  located  at  the  predeter- 
mined  position),  the  retry  of  the  rotation  is  ex- 
ecuted  (step  S12).  25 

In  this  manner,  whether  the  IC  card  A  has 
stopped  at  the  predetermined  position  or  has  over- 
run  this  position  can  be  discriminated  by  checking 
to  see  if  the  second  sensor  1  1  is  turned  on  or  off. 
Therefore,  if  the  result  of  the  subsequent  pin  check  30 
is  not  OK,  it  is  possible  to  certainly  determine 
whether  the  cause  of  the  pin  check  error  is  based 
on  the  overrun  of  the  IC  card  or  the  defective 
contact  of  the  connector.  Thus,  the  subsequent 
error  process  can  be  easily  performed.  35 

The  card  outlet  port  1  may  be  also  used  as  a 
card  inserting  port.  In  this  case,  the  IC  card  in- 
serted  from  the  inserting  port  1  is  conveyed  to  the 
right  side  in  Fig.  1  or  2.  After  the  IC  card  was 
conveyed  to  a  proper  position,  it  is  conveyed  to  the  40 
left  side.  When  the  front  edge  of  the  IC  card  is 
detected  by  the  first  sensor  6,  the  processes  in 
step  S2  and  subsequent  steps  in  Fig.  4  are  ex- 
ecuted.  Since  the  projecting  portion  8a  of  the  sup- 
porting  member  8  enters  the  conveying  path,  the  45 
projecting  portion  8a  functions  as  a  shutter  of  the 
inserting  port  1  . 

Claims 
50 

1.  An  IC  card  reader/writer  comprising: 
conveying  means  (4,  5)  for  conveying  an 

IC  card  along  a  path; 
a  first  sensor  (6)  for  detecting  that  the  IC 

card  (A)  conveyed  by  said  conveying  means  55 
has  reached  a  predetermined  read/write  posi- 
tion  along  said  path,  an  IC  card  detection  sig- 
nal  of  said  first  sensor  (6)  serving  to  stop  the 

conveyance  of  the  IC  card  by  the  conveying 
means; 

a  supporting  member  (8)  which  is  pivotally 
supported  adjacent  the  conveying  path,  said 
supporting  member  being  provided  with  a  con- 
nector  (7)  having  contact  members  (7a)  adapt- 
ed  to  come  into  contact  with  contacts  of  the  IC 
card  stopped  at  said  predetermined  position; 

driving  means  (13)  for  moving  said  sup- 
porting  member  between  a  standby  position 
and  a  read/write  position  in  response  to  the  IC 
card  detection  signal  of  said  first  sensor  (6), 
the  contact  members  (7a)  of  said  connector  (7) 
coming  into  contact  with  the  contacts  of  the  IC 
card  at  said  read/write  position;  characterized 
by 

a  second  sensor  (11)  for  detecting  that 
said  supporting  member  is  moved  to  said 
read/write  position;  and 

a  projecting  portion  (8a)  formed  on  said 
supporting  member,  such  that  when  said  sup- 
porting  member  is  moved  to  the  read/write 
position,  said  projecting  portion  (8a)  is  projec- 
ted  towards  said  conveying  path  so  as  to  abut 
on  an  IC  card  which  has  overrun  and  has  been 
deviated  from  said  predetermined  position, 
thereby  blocking  the  rotation  of  said  supporting 
member  to  said  read/write  position,  thus  en- 
abling  said  second  sensor  (11)  to  detect  card 
overrun. 

2.  An  IC  card  reader/writer  according  to  claim  1, 
wherein  said  supporting  member  (8)  is  ar- 
ranged  near  a  card  inserting  port  (1)  and  said 
projecting  portion  (8a)  functions  as  a  shutter  to 
close  the  IC  card  inserting  port  (1). 

Revendications 

1.  Dispositif  de  lecture/ecriture  de  carte  a  circuit 
integre  comprenant  : 

un  moyen  de  convoyage  (4,  5)  pour 
convoyer  une  carte  a  circuit  integre  le  long 
d'un  chemin  de  convoyage; 

un  premier  capteur  (6)  pour  detecter  que 
la  carte  a  circuit  integre  (A)  convoyee  par  ledit 
moyen  de  convoyage  a  atteint  une  position  de 
lecture/ecriture  predetermined  le  long  de  ladite 
voie,  un  signal  de  detection  de  carte  a  circuit 
integre  dudit  premier  capteur  (6)  servant  a 
arreter  le  convoyage  de  la  carte  a  circuit  inte- 
gre  par  le  moyen  de  convoyage  ; 

un  element  de  support  (8)  qui  est  supporte 
de  fagon  pivotante  de  maniere  a  etre  adjacent 
a  la  voie  de  convoyage,  ledit  element  de  sup- 
port  etant  muni  d'un  connecteur  (7)  comportant 
des  elements  de  contact  (7a)  adaptes  pour 
venir  en  contact  avec  des  contacts  de  la  carte 
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a  circuit  integre  arretee  a  ladite  position  prede- 
termined  ; 

un  moyen  d'entraTnement  (13)  pour  depla- 
cer  ledit  element  de  support  entre  une  position 
d'attente  et  une  position  de  lecture/ecriture  en  5 
reponse  au  signal  de  detection  de  carte  a 
circuit  integre  dudit  premier  capteur  (6),  les 
elements  de  contact  (7a)  dudit  connecteur  (7) 
venant  en  contact  avec  les  contacts  de  la  carte 
a  circuit  integre  a  ladite  position  de  10 
lecture/ecriture  ; 

caracterise  par  : 
un  second  capteur  (11)  pour  detecter  que 

ledit  element  de  support  est  deplace  jusqu'a 
ladite  position  de  lecture/ecriture  ;  et  is 

une  partie  en  protuberance  (8a)  formee  sur 
ledit  element  de  support  de  telle  sorte  que 
lorsque  ledit  element  de  support  est  deplace 
jusqu'a  la  position  de  lecture/ecriture,  ladite 
partie  en  protuberance  (8a)  se  projette  en  di-  20 
rection  de  ladite  voie  de  convoyage  de  manie- 
re  a  venir  en  butee  contre  une  carte  a  circuit 
integre  qui  a  depasse  ladite  position  predeter- 
mined  et  qui  a  ete  deviee  de  cette  dite  position 
predetermined,  bloquant  ainsi  la  rotation  dudit  25  2. 
element  de  support  a  ladite  position  de 
lecture/ecriture,  ceci  permettant  ainsi  audit  se- 
cond  capteur  (11)  de  detecter  un  depassement 
de  carte. 
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integre  selon  la  revendication  1,  dans  lequel 
ledit  element  de  support  (8)  est  agence  a 
proximite  d'un  orifice  d'insertion  de  carte  (11) 
et  ladite  partie  en  protuberance  (8a)  fonctionne  35 
en  tant  qu'obturateur  pour  fermer  I'orifice  d'in- 
sertion  de  carte  a  circuit  integre  (1). 

Patentanspruche 
40 

1.  IC-Kartenleser/schreiber  mit: 
Transportiermitteln  (4,  5)  zum  Transportie- 

ren  einer  IC-Karte  langs  eines  Weges, 
einem  ersten  Sensor  (6)  zum  Feststellen, 

da/S  die  durch  die  Transportiermittel  transpor-  45 
tierte  IC-Karte  (A)  eine  bestimmte 
Lese/Schreib-Position  langs  des  Weges  er- 
reicht  hat,  wobei  ein  IC-Kartennachweissignal 
des  ersten  Sensors  (6)  dazu  dient,  den  Trans- 
port  der  IC-Karte  durch  die  Transportiermittel  so 
anzuhalten, 

einem  Tragerelement  (8),  welches  drehbar 
im  Bereich  des  Transportweges  gehaltert  ist, 
wobei  das  Tragerelement  mit  einem  Anschlu/S- 
teil  (7)  mit  Kontaktelementen  (7a)  versehen  ist,  55 
die  so  eingerichtet  sind,  da/S  sie  mit  Kontakten 
der  in  der  bestimmten  Position  angehaltenen 
IC-Karte  in  Beruhrung  kommen, 

Antriebsmitteln  (13)  zum  Bewegen  des 
Tragerelements  zwischen  einer  Bereit-Stellung 
und  einer  Lese/Schreib-Stellung  ansprechend 
auf  das  IC-Kartennachweissignal  des  ersten 
Sensors  (6),  wobei  die  Kontaktelemente  (7a) 
des  Anschlu/Steils  (7)  mit  den  Kontakten  der  IC- 
Karte  an  der  Lese/Schreib-Position  in  Beruh- 
rung  kommen,  gekennzeichnet  durch 

einen  zweiten  Sensor  (11)  zum  Feststellen, 
da/S  das  Tragerelement  in  die  Lese/Schreib- 
Position  bewegt  ist,  und 

einem  auf  dem  Tragerelement  ausgebilde- 
ten  vorspringendem  Abschnitt  (8a),  derart,  da/S, 
wenn  das  Tragerelement  in  die  Lese/Schreib- 
Position  bewegt  wird,  der  vorspringende  Ab- 
schnitt  (8a)  gegen  den  Transportweg  heraus- 
bewegt  wird,  so  da/S  er  auf  einer  IC-Karte,  die 
ubergeschossen  und  von  der  bestimmten  Posi- 
tion  abgewichen  ist,  aufliegt,  wodurch  die  Dre- 
hung  des  Tragerelements  in  die  Lese/Schreib- 
Position  blockiert  und  damit  der  zweite  Sensor 
(11)  in  die  Lage  versetzt  wird,  da/S  Kartenuber- 
schie/Sen  festzustellen. 

IC-Kartenleser/schreiber  nach  Anspruch  1,  bei 
welchem  das  Tragerteil  (8)  in  der  Nahe  eines 
Karteneinfuhroffnung  (1)  angeordnet  ist  und 
der  vorspringende  Abschnitt  (8a)  als  eine  die 
IC-Karteneinfuhroffnung  (1)  blockierende  Blen- 
de  wirkt. 
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