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©  SEALING  HOLDER  OF  IC  CARD. 

©  This  invention  relates  to  an  improvement  in  a 
sealing  holder  of  an  IC  card  consisting  of  an  embed- 
ded  IC  chip  such  as  a  semiconductor  integrated 
circuit  and  shaped  in  a  card  form.  A  card  socket  (30) 
is  disposed  in  a  holder  housing  (10)  and  a  rotary 

*"-door  (1)  closes  an  insertion/discharge  port  in  order 
^ t o   keep  an  IC  card  (20)  thereinside  in  a  sealed  state, 

f^j  Particularly  when  used  for  a  contact  type  reader  or 
Gi  writer  for  the  IC  card,  the  holder  of  the  invention 

improves  sealability  so  as  to  protect  internal  elec- 
QQtronic  components  from  the  external  environment 
^ a n d   since  the  insertion/pull-out  operation  of  the  card 
^ i s   interlocked  with  the  opening/closing  operation  of 
Othe  do°r  (1)>  tne  present  invention  makes  handling  of 
~  the  card  easier. 
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SEALED  HOLDER  FOR  IC  CARD 

rechnical  Field 

This  invention  relates  to  an  IC  card  sealed 
io!der  for  accommodating  and  retaining  an  IC  card 
ncorporating  an  integrated  circuit. 

3ackground  Art 

Magnetic  cards  in  which  a  magnetic  stripe 
serves  as  a  memory  medium  are  widely  utilized  as 
;ash  cards  and  credit  cards  in  on-line  systems  at 
Danks  and  the  like. 

Though  such  magnetic  cards  can  be  manufac- 
tured  at  low  cost,  they  have  a  small  memory  ca- 
pacity  and  there  is  the  danger  that  stored  data  may 
be  erased  by  an  external  magnetic  force.  Con- 
sequently,  in  recent  years  IC  cards  of  large  mem- 
ory  capacity  have  been  developed  in  which  data 
will  not  be  affected  by  external  magnetism. 

An  IC  card  of  this  type  has  an  internal  proces- 
sor  and  memory  in  the  form  of  a  CMOS  integrated 
circuit.  When  data  is  written  or  read  from  the  IC 
card,  a  plurality  of  contact  portions  of  an  IC  card 
connector  serving  as  input/output  terminals  of  the 
integrated  circuit  are  connected  to  a  card  socket 
having  a  plurality  of  corresponding  contacts,  and 
an  exchange  of  data  is  performed  between  the 
card  and  a  card  reader  or  card  writer  via  the 
socket. 

With  a  conventional  IC  card  of  this  kind,  the 
card  is  connected  to  or  withdrawn  from  the  card 
socket  by  pushing  the  card  in  or  pulling  the  card 
out  with  the  fingers  on  one's  hand.  Accordingly,  the 
connector  portion  on  the  IC  card  side  is  provided 
with  a  shutter,  which  is  closed  when  solely  the  card 
is  handled,  thereby  preventing  one's  hand  from 
touching  the  contact  portion. 

However,  in  a  case  where  an  IC  card  reader  or 
writer  is  used  in  a  poor  environment  such  as  in  a 
factory,  it  is  required  not  only  to  protect  the  IC  card 
but  also  to  provide  a  dust-proof  structure  for  the 
card  reader  or  card  writer  per  se.  The  reason  is  the 
risk  of  the  IC  card  connector  portion  becoming 
contaminated  when  the  card  is  inserted  into  the 
card  socket.  Accordingly,  it  is  necessary  to  assure 
the  seal  of  the  IC  card  holder  and  also  to  facilitate 
the  insertion  and  withdrawal  of  the  card  as  by 
providing  the  insertion  port  of  the  IC  card  holder 
with  a  door  or  the  like,  by  way  of  example. 

Furthermore,  when  the  IC  card  is  extracted 
from  the  IC  card  holder  by  the  mechanical  force  of 
an  elastic  member  or  the  like,  labor  is  required  to' 
adjust  the  mechanical  force.  If  the  force  is  mal- 
adjusted,  there  is  the  danger  that  the  IC  card  may 

spring  out  of  the  insertion  port  of  the  IC  card  holder 
and  fall,  with  the  IC  card  being  damaged  by  the 
impact. 

5 
Disclosure  of  the  Invention 

The  present  invention  has  been  devised  in 
order  to  solve  the  foregoing  problem  and  its  object 

w  is  to  provide  an  IC  card  sealed  holder  so  adapted 
that  an  IC  card  connector  may  be  reliably  con- 
nected  to  a  card  socket,  the  card  can  be  inserted 
into  and  withdrawn  from  a  card  reader  or  card 
writer  through  a  simple  operation,  and  the  applica- 

75  tion  of  inadvertent  impact  to  the  card  is  prevented. 
According  to  the  present  invention,  there  is 

provided  a  sealed  holder  in  which  an  IC  card 
formed  into  a  card  shape  and  having  an  imbedded 
IC  chip  is  accommodated  in  withdrawable  and  in- 

20  sertable  fashion  in  order  to  perform  a  transfer  of 
data  via  a  connector  portion  provided  on  a  front 
end  face  of  the  card,  comprising  a  holder  housing 
formed  to  have  an  insertion/ejection  port  for  the  IC 
card,  a  card  socket  provided  within  the  holder 

25  housing  at  a  position  at  which  a  distance  between 
the  card  socket  and  the  insertion/withdrawal  port  is 
equal  to.  a  distance  between  front  and  rear  end 
faces  of  the  IC  card  inserted  therein,  a  pivoting 
door  pivotally  supported  on  the  holder  housing  and 

30  adapted  to  be  turned  while  the  rear  end.  face  of  the 
IC  card  inserted  therein  is  pushed,  thereby  closing 
the  insertion/ejection  port  so  as  to  hold  the  interior 
of  the  holder  housing  in  a  sealed  state,  and  means 
operatively  associated  with  a  turning  operation  for 

35  opening  the  pivoting  door  for  extracting  the  IC  card 
from  the  card  socket. 

Thus,  the  sealed  holder  for  an  IC  card  accord- 
ing  to  the  invention  is  such  that  the  operation  of 
closing  the  pivoting  door  of  the  holder  housing 

40  pushes  the  rear  end  face  of  the  IC  card  in  the 
horizontal  direction  to  mate  and  connect  the  end 
connector  portion  of  the  IC  card  with  the  card 
socket.  When  the  door  is  opened,  the  IC  card  is 
pulled  out  of  the  card  socket  in  operative  associ- 

45  ation  with  the  turning  of  the  door.  As  a  result,  the 
insertion  and  withdrawal  of  the  IC  card  can  easily 
be  performed  through  a  simple  operation.  More- 
over,  since  an  elastic  member  such  as  a  spring  is 
not  employed,  the  risk  of  damage  to  the  card  is 

so  eliminated. 

Brief  Description  of  the  Drawings 
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Fig.  1  is  a  longitudinal  sectional  view  illus- 
xating  an  embodiment  of  the  present  invention, 

Fig.  2  is  a  transverse  sectional  view  of  the 
same  embodiment, 

Fig.  3  is  a  partial  perspective  view  showing  a 
:onnector  portion  of  an  IC  card,  and 

Fig.  4  is  a  partial  sectional  view  for  describ- 
ng  the  operation  of  the  same  embodiment. 

Best  Mode  for  Carrying  Out  the  Invention 

An  embodiment  of  the  present  invention  will 
now  be  described  in  detail  with  reference  to  the 
drawings. 

Fig.  3  illustrates  part  of  an  IC  card  20  and  a 
Front  end  face  provided  with  the  IC  card  connector 
poriton.  The  front  end  face,  which  corresponds  to 
the  short  side  of  the  IC  card  20  formed  into  a 
rectangular  card  shape  having  a  predetermined 
thickness,  is  provided  with  two  slender  grooves  21  , 
one  located  above  the  other.  Mounted  within  the 
grooves  21  are  a  plurality  of  contacts  22  serving  as 
input/output  terminals  of  an  integrated  circuit  incor- 
porated  in  the  IC  card  20.  These  contacts  form  a 
connector  portion. 

The  contacts  22  employ  tongue  pieces  of  a 
thin,  plate-shaped  metal  (e.g.,  a  phosphor  bronze 
plate)  having  elasticity.  The  base  portions  of  the 
contacts  are  connected  to  predetermined  terminals 
of  the  integrated  circuit  within  the  IC  card  20,  and 
the  other  ends  thereof  are  brought  into  contact  with 
the  pins  of  a  card  socket,  described  below,  where- 
by  data  may  be  exchanged  with  the  integrated 
circuit. 

Fig.  1  is  a  longitudinal  sectional  view  illustrating 
a  sealed  holder  in  a  state  where  the  IC  card  is 
accommodated  within  a  holder  housing  and  con- 
nected  to  a  card  socket. 

In  these  Figures,  numeral  10  denotes  a  holder 
housing  formed  to  have  an  insertion/ejection  port 
for  the  IC  card  20.  The  interior  of  the  housing  10 
has  enough  depth  to  retain  the  IC  card  20 
horizonally  with  its  connector  portion  side  facing 
the  front.  The  height  of  the  space  within  the  holder 
housing  10  corresponds  to  the  maximum  thickness 
of  the  IC  card  used.  The  insertion/ejection  port  is 
provided  with  a  freely  pivoting  door  1  which  opens 
and  closes  on  the  outer  side  through  a  predeter- 
mined  angle.  The  upper  and  lower  portions  of  the 
holder  housing  10  at  the  insertion/ejection  port  are 
formed  to  have  spaces  for  respectively  accom- 
modating  a  door  locking  mechanism  and  transmis- 
sion  members,  such  as  links,  described  below.  A 
card  socket  30  which  can  be  exchanged  to  con- 
form  to  the  IC  card  inserted  therein  is  secured  as 
by  screws  within  the  deepest  part  of  the  holder 
housing  10  on  the  side  opposite  the 

insertion/ejection  port  at  a  position  conforming  to 
the  distance  between  the  front  and  rear  end  faces 
of  the  IC  card. 

Upon  being  closed,  the  pivoting  door  1  pre- 
5  vents  dust  from  penetrating  the  interior  of  the  hold- 

er  housing  10.  When  the  IC  card  20  is  inserted,  the 
door  1  pivots  while  pushing  the  rear  end  face  of 
the  IC  card  20  in  the  horizontal  direction  at  a 
recess  1a  formed  on  the  inner  side  of  the  door, 

70  whereby  pins  31  in  the  card  socket  30  are  mated 
with  the  corresponding  contacts  22  of  the  IC  card 
20.  More  specifically,  the  pivoting  door  1  is  pivot- 
ally  supported  by  a  shaft  11  at  the  lower  edge  of 
the  insertion/ejection  port  of  holder  housing  10  and 

75  is  biased  about  the  shaft  at  all  times  in  a  rotational 
direction  which  will  close  the  port. 

Numeral  12  denotes  links  provided  on  both 
sides  of  the  base  portion  of  the  pivoting  door  1  and 
projecting  obliquely  downward  into  the  holder 

20  housing  10.  Each  link  12  is  a  rod  which,  in  oper- 
ative  association  with  the  pivoting  motion  of  pivot- 
ing  door  1  to  open  the  door,  turns  about  the  shaft 
11  to  raise  its  free  end.  Pivoting  arms  14  are  freely 
pivotally  supported  on  rotating  shafts  13a,  13b  se- 

25  cured  to  both  side  faces  of  the  housing  10  at 
positions  slighter  higher  than  the  position  of  the 
support  shaft  1  1  of  door  1  .  These  arms  are  turned 
clockwise  when  the  free  ends  of  the  links  12  are 
raised.  The  pivoting  arms  14  construct,  along  with 

30  the  links  12,  transmission  means  which  operates 
when  the  IC  card  is  extracted. 

The  upper  end  portions  of  the  pivoting  arms  14 
extend  to  points  directly  below  the  inserted  IC  card 
20  and  are  connected  by  pins  15  to  one  ends  of 

35  follower  slide  arms  16a,  16b.  The  distal  end  por- 
tions  of  the  follower  slide  arms  16a,  16b  are  bent 
inward  and  have  engagement  portions  17  formed 
into  an  L-shaped  configuration  so  as  to  engage  the 
front  end  face  of  the  IC  card  20.  By  turning  the 

40  arms  14  clockwise  within  the  holder  housing  10, 
the  follower  slide  arms  are  retracted  simultaneous- 
ly.  Alternatively,  the  slide  arms  are  engaged  with 
the  front  end  face  of  the  inserted  IC  card  20  and 
are  advanced  simultaneously. 

45  Numeral  40  denotes  a  door  locking  mechanism 
provided  on  the  upper  portion  of  the  insertion  port 
of  the  holder  housing  10  and  composed  of  a  button 
41  ,  a  spring  42  and  an  L-shaped  lock  member  43 
comprising  an  actuating  piece  43a  and  an  engag- 

50  ing  piece  43b.  The  lock  member  43  is  pivotally 
supported  on  the  holder  housing  10  in  a  state 
biased  clockwise  about  a  support  shaft  45.  The 
engaging  piece  43b  has  a  pawl  44  which  fits  into  a 
recess  18  formed  in  the  upper  surface  portion  of 

55  the  door  1  ,  thereby  locking  the  door  1  in  a  state  ' 
closing  the  insertion/ejection  port  of  the  holder 
housing  10.  Numeral  19  denotes  a  card  rest 
formed  inside  the  holder  housing  10. 

3 
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The  button  41  is  biased  rightward  in  the  figures 
it  all  times  by  elastic  force  of  the  spring  42.  When 
he  button  41  is  depressed,  its  distal  end  portion 
jrojecting  into  the  holder  housing  10  pushes  the 
ictuating  piece  43a  of  the  lock  member  43  to 
nove  the  pawl  44  of  the  engaging  piece  upward, 
hereby  releasing  the  lock. 

Reference  will  now  be  had  to  Fig.  4  to  describe 
he  operations  for  inserting  the  IC  card  into  the 
sealed  holder  of  the  embodiment  thus  constructed 
ind  subsequently  extracting  it  from  the  card  sock- 
5t. 

First,  in  order  to  open  the  closed  door  1  when 
he  IC  card  20  is  accommodated  in  the  holder 
lousing  10,  the  button  41  is  depressed  to  turn  the 
ock  member  43  and  unmate  the  pawl  44  from  the 
•ecess  18  of  door  1,  thereby  unlocking  the  door  1. 
rhe  door  1  is  then  opened  by  a  handle,  not  shown. 

Next,  the  IC  card  20  is  inserted  from  the 
nsertion,  ejection  port  and  is  placed  on  the  card 
•est  19  with  its  connector  portion  situated  toward 
:he  front.  This  is  followed  by  performing  an  opera- 
:ion  to  close  the  insertion/ejection  port.  When  this 
s  done,  the  rear  end  face  of  the  IC  card  20  is 
oushed  by  the  inner  surface  of  the  pivoting  door  1  , 
so  that  the  follower  slide  arms  16a,  16b  advance  in 
the  direction  of  the  card  socket  30  together  with 
the  IC  card  20  owing  to  the  L-shaped  engagement 
portion  17  which  engages  with  the  front  end  face  of 
the  IC  card  20.  The  card  socket  30,  which  is  at  the 
deepest  part  of  the  holder  housing  10,  is  secured 
at  a  position  where  the  distance  between  it  and  the 
insertion/ejection  port  is  equal  to  the  distance  be- 
tween  the  front  and  rear  end  faces  of  the  IC  card 
20  inserted  therein.  When  the  IC  card  20  has 
advanced  this  distance,  its  front-end  connector  por- 
tion  fits  into  the  card  socket  30.  With  the  contacts 
22  of  the  IC  card  and  the  pins  31  of  the  socket  30 
in  full  electrical  contact,  the  door  1  is  held  closed 
owing  to  engagement  between  its  recess  18  and 
the  pawl  44  of  the  lock  member  43,  as  a  result  of 
which  dust  or  the  like  is  prevented  from  penetrating 
the  interior  of  the  holder  housing  10. 

When  the  IC  card  20  is  extracted  from  the 
holder  housing  10,  first  the  door  1  is  unlocked  by 
pressing  button  41  to  disengage  the  pawl  44  of  the 
lock  member  43,  after  which  the  door  opening 
operation  is  performed.  In  operative  association 
with  the  pivoting  motion  of  door  1  when  the  door  is 
opened,  the  links  12  actuate  the  pivoting  arms  14 
to  move  the  follower  slide  arms  16a,  16b  rightward. 
When  this  is  done,  the  engagement  portions  17 
embracing  the  IC  card  20  from  the  right  and  left  at 
its  front  end  face  apply  a  retracting  force  to  the  IC 
card  20,  whereby  the  latter  is  pulled  out  of  the  card 
socket  30  and  moved  toward  the  insertion  port. 
Accordingly,  the  IC  card  20  on  the  card  rest  19 
inside  the  holder  is  ejected  without  being  subjected 

to  an  impact  from  the  insertion/ejection  pon. 
Though  an  embodiment  of  the  present  inven- 

tion  has  been  described,  the  invention  is  not  limited 
thereto  but  can  be  modified  in  a  variety  of  ways 
without  departing  from  the  scope  of  the  claims. 

Industrial  Applicability 

o  The  sealed  holder  for  IC  cards  according  to  the 
present  invention  is  used  in  IC  card  readers  and 
writers,  which  are  a  cause  of  IC  card  contamina- 
tion,  employed  in  a  poor  environment,  such  as  in  a 
factory.  The  holder  is  capable  of  improving  oper- 

5  ability. 

Claims 

>o  1.  A  sealed  holder  for  an  IC  card  in  which  an 
IC  card  formed  into  a  card  shape  and  having  an 
imbedded  IC  chip  is  accommodated  in  withdrawa- 
ble  and  insertable  fashion  in  order  to  perform  a 
transfer  of  data  via  a  connector  portion  provided  on 

!5  a  front  end  face  of  the  card,  comprising: 
a  holder  housing  formed  to  have  an 
insertion/ejection  port  for  said  IC  card; 
a  card  socket  provided  within  the  holder  housing  at 
a  position  at  which  a  distance  between  the  card 

30  socket  and  said  insertion/withdrawal  port  is  equal  to 
a  distance  between  front  and  rear  end  faces  of  the 
IC  card  inserted  therein; 
a  pivoting  door  pivotally  supported  on  said  holder 
housing  and  adapted  to  be  turned  while  the  rear 

35  end  face  of  the  IC  card  inserted  therein  is  pushed, 
thereby  closing  the  insertion/ejection  port  so  as  to 
hold  the  interior  of  the  holder  housing  in  a  sealed 
state;  and 
means  operatively  associated  with  a  turning  opera- 

40  tion  for  opening  the  pivoting  door  for  extracting  the 
IC  card  from  said  card  socket. 

2.  A  sealed  holder  for  an  IC  card  according  to 
claim  1,  characterized  by  having  a  locking  mecha- 
nism  for  locking  the  pivoting  door  in  a  state  where 

45  the  insertion/ejection  port  of  said  holder  housing  is 
closed. 

3.  A  sealed  holder  for  an  IC  card  according  to 
claim  1,  characterized  in  that  said  card  socket  is 
provided  in  said  holder  housing  so  as  to  be  ex- 

50  changeable  in  accordance  with  the  IC  card  inserted 
into  the  card  socket,  and  is  located  at  a  position 
conforming  to  the  distance  between  the  front  and 
rear  end  surfaces  of  the  IC  card. 

4.  A  sealed  holder  for  an  IC  card  according  to 
55  claim  1,  characterized  in  that  said  pivoting  door  is 

pivotally  supported  at  a  lower  end  portion  of  the 

4 
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lsertion/ejection  port  of  said  holder  housing  and  is 
liased  about  a  shaft  thereof  in  a  rotational  direction 
/hich  closes  the  door. 

5.  A  sealed  holder  for  an  IC  card  according  to 
laim  1,  characterized  in  that  said  means  for  ex-  5 
-acting  the  IC  card  comprises  an  engaging  mem- 
ler  for  engaging  the  front  end  face  of  said  IC  card, 
ind  a  transmission  member  for  converting  pivoting 
notion  of  said  pivoting  door  into  back-and-forth 
notion  of  the  engaging  member.  io 

6.  A  sealed  holder  for  an  IC  card  according  to 
slaim  1  ,  characterized  in  that  said  engaging  mem- 
>er  has  engaging  portions  each  bent  into  an  L- 
;haped  configuration  for  engaging  the  front  end 
:urface  of  the  IC  card  from  both  sides  thereof.  is 

iu 

4b 
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