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(54)  Electric  contact  device. 

(57)  This  device  includes  a  contact  element  (12) 
which  is  brought  into  sliding  contact  with  a 
contact  element  (15)  of  a  chip  card  (14)  over  a 
distance  d1.  During  this  displacement  a  spring 
(9)  is  compressed.  Subsequent  to  this  displace- 
ment  in  one  direction  the  chip  card  (14)  is 
driven  back  by  the  spring  (9)  in  the  opposite 
direction  and  over  a  distance  d2  smaller  than  d1 
so  that  dust  particles  (16)  possibly  accumulated 
between  the  contact  elements  during  the  dis- 
placement  d1  are  moved  away  and  contact 
takes  place  over  clean  contact  surfaces. 
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The  present  invention  relates  to  an  electric  con- 
tact  device  including  at  least  a  first  contact  element 
able  to  cooperate  with  a  second  contact  element  in 
such  a  way  that  while  remaining  in  contact  with  one 
another  one  contact  element  is  subjected,  with  res- 
pect  to  the  other,  to  a  displacement  in  one  direction. 

Such  an  electric  contact  device  is  already  known 
from  the  published  French  patent  application  No 
2623314.  This  device  is  an  electric  connector  with  a 
plurality  of  first  contact  elements  and  forms  part  of  a 
chip  card  reader  mounted  in  a  card  controlled 
apparatus  adjacent  a  slot  through  which  a  chip  card 
carrying  a  plurality  of  second  contact  elements  may 
be  inserted  in  the  apparatus.  Each  first  contact  ele- 
ment  is  constituted  by  a  cantilever  blade  element  with 
a  curved  end  and  each  second  contact  element  on  the 
card  is  a  flat  electrically  conducting  strip.  The  latter 
are  brought  into  sliding  contact  with  the  curved  ends 
of  the  blade  elements  when  the  chip  card  is  intro- 
duced  in  the  card  controlled  apparatus.  This  displace- 
ment  of  the  second  contact  elements  with  respect  to 
the  first  ones  in  one  direction  has  a  cleaning  effect  on 
the  contact  surfaces  between  these  contact  elements. 
However  it  may  happen,  especially  in  a  dirty  environ- 
ment,  that  dirt,  such  as  sand  or  other  dust  particles, 
scraped  off  during  this  displacement,  heaps  up  be- 
tween  the  contact  elements  at  the  end  of  the  displace- 
ment.  This  may  lead  to  a  bad  electric  contact  or  in  the 
worst  case  to  a  complete  loss  of  contact. 

An  object  of  the  invention  is  to  provide  an  electric 
contact  device  of  the  above  type  but  which  guaran- 
tees  a  better  electric  contact. 

This  object  is  achieved  due  to  the  fact  that  it 
includes  driving  means  to  subject  said  one  contact 
element  subsequent  to  the  first  mentioned  displace- 
ment  to  a  second  displacement,  in  a  direction  oppo- 
site  to  said  one  direction  and  while  still  remaining  in 
contact  with  said  other  contact  element. 

Due  to  the  relative  displacement  of  the  contact 
elements  in  the  opposite  direction,  the  above  men- 
tioned  dirt  is  removed  from  the  final  contact  surface 
between  the  contact  elements,  thereby  realising  a 
better  electric  contact. 

Another  characteristic  of  the  invention  is  that  said 
second  displacement  is  shorter  than  said  first  men- 
tioned  displacement. 

At  the  end  of  the  second  displacement  the  contact 
elements  thus  make  contact  at  a  location  where  the 
contact  surface  was  cleaned  during  the  first  displace- 
ment,  so  that  the  result  of  the  reciprocating  displace- 
ment  is  a  self  cleaning  electrical  contact. 

The  above  mentioned  and  other  objects  and  feat- 
ures  of  the  invention  will  become  more  apparent  and 
the  invention  itself  will  be  best  understood  by  referring 
to  the  following  description  of  an  embodiment  taken  in 
conjunction  with  the  accompanying  drawings  wherein 
Figs.  1,  2  and  3  show  a  central  cross-section  of  an 
electric  contact  device  according  to  the  invention  and 

of  a  cooperating  contact  element  of  a  chip  card  in 
three  different  positions. 

This  electric  contact  device  is  an  electric  connec- 
tor  forming  part  of  a  chip  card  reader  mounted  in  a 

5  card  controlled  apparatus  adjacent  a  slot  (not  shown) 
through  which  a  chip  card  may  be  inserted  in  the  con- 
nector. 

The  contact  device  has  a  substantially  L-shaped 
body  generally  indicated  by  1  and  having  two  legs  2 

10  and  3.  Leg  2  has  a  groove  4  which  extends  over  its 
width  but  which  in  the  middle  is  interrupted  by  a  cylin- 
drical  cavity  5  which  at  its  one  end  opens  in  a  wall  6 
and  at  its  other  end  is  delimited  by  abutments  7 
extending  beyond  the  bottom  8  of  the  groove  4.  A  heli- 

15  cal  spring  9  is  mounted  in  the  cavity  5  which  is  closed 
by  a  coverplate  1  0.  The  lower  surface  of  the  groove  4 
and  the  upper  surface  of  the  leg  3  together  form  a  card 
guiding  surface  1  1  which  is  terminated  by  the  bottom 
8  of  the  groove  4  in  which  the  spring  9  ends. 

20  A  number  of  cantilever  contact  elements  are 
mounted  in  leg  2,  only  one  of  them,  12,  being  visible 
in  the  figures.  This  contact  element  has  a  curved  end 
13  directed  towards  the  card  guiding  surface  1  1  . 

The  electric  contact  device  is  able  to  cooperate 
25  with  a  chip  card  such  as  14  whose  upper  surface  is 

provided  with  a  number  of  contact  elements  or  strips 
equal  to  the  number  of  contact  elements  12  and  of 
which  only  one,  15,  is  visible  in  the  figures. 

When  the  chip  card  14  is  inserted  in  the  above 
30  mentioned  slot  of  the  apparatus  it  is  guided  by  the 

card  guiding  surface  1  1  of  the  electric  contact  device. 
Three  different  successive  positions  of  this  card  are 
shown  in  Figs.  1  to  3. 

Fig.  1  shows  the  chip  card  14  in  a  position  wherein 
35  the  end  1  3  of  contact  element  12  is  beginning  to  make 

contact  with  the  contact  element  1  5  of  the  card  14  and 
wherein  the  spring  9  is  in  the  released  condition. 
When  this  card  is  further  inserted  in  the  apparatus  and 
thus  displaced  over  a  distance  d1,  i.e.  until  its  edge 

40  hits  the  bottom  8  of  groove  4  as  shown  in  Fig.  2,  the 
spring  9  is  compressed  over  a  distance  d2  smaller 
than  d1.  The  spring  is  thus  armed  meaning  that 
energy  is  stored  therein. 

During  this  displacement  d1  from  the  position  of 
45  Fig.  1  to  that  of  Fig.  2  the  contact  element  1  5  remains 

in  contact  with  contact  element  12,  13.  Thereby  the 
surface  of  the  contact  element  1  5  is  cleaned  over  this 
distance  d1  due  to  the  scraping  action  of  the  end  13 
of  contact  element  12  thereon.  The  heap  of  dust  par- 

50  tides  thus  possibly  collected  is  represented  by  16  and 
may  more  or  less  electrically  isolate  the  contact  ele- 
ments  12,  13  and  15  from  one  another  and  cause 
interruption  or  worsening  of  the  electric  contact  if  no 
additional  measures  were  taken.  This  adverse  effect 

55  is  eliminated  because,  when  the  chip  card  14  is 
released  the  compressed  spring  9  releases  and 
drives  back  the  chip  card  in  the  direction  of  arrow  17 
over  the  above  mentioned  distance  d2,  as  represen- 

2 



3 EP  0  490  860  A1 4 

ted  in  Fig.  3.  Due  to  this  displacement  in  the  opposite 
direction  of  the  first  displacement  the  heap  16  is  dis- 
placed  away  from  the  contact  surface  of  contact  ele- 
ments  13  and  15.  Due  to  the  fact  that  62  is  smaller 
than  d1  the  final  contact  area  between  the  contact  ele- 
ments  after  the  second  displacement  is  located  at  a 
position  cleaned  by  the  scraping  action  performed 
during  the  first  displacement.  Thus  a  good  self  clean- 
ing  electric  contact  is  realized. 

It  is  clear  that  instead  of  the  spring  9  one  could 
use  other  elements  for  driving  the  card  in  the  opposite 
direction,  e.g.  a  resilient  cushion  or  a  driving  motor. 

While  the  principles  of  the  invention  have  been 
described  above  in  connection  with  specific 
apparatus,  it  is  to  be  clearly  understood  that  this  des- 
cription  is  made  only  by  way  of  example  and  not  as  a 
limitation  on  the  scope  of  the  invention. 

Claims 

1.  Electric  contact  device  including  at  least  a  first 
contact  element  (12)  able  to  cooperate  with  a  sec- 
ond  contact  element  (15)  in  such  a  way  that  while 
remaining  in  contact  with  one  another  one  contact 
element  (15)  is  subjected,  with  respect  to  the 
other  (12),  to  a  displacement  (d1)  in  one  direction, 
characterized  in  that  it  includes  driving  means  (9) 
to  subject  said  one  contact  element  (15)  subse- 
quent  to  the  first  mentioned  displacement  (d1)  to 
a  second  displacement  (d2),  in  a  direction  oppo- 
site  to  said  one  direction  and  while  still  remaining 
in  contact  with  said  other  contact  element  (12). 

2.  Electric  contact  device  according  to  claim  1, 
characterized  in  that  said  second  displacement 
(d2)  is  shorter  than  said  first  mentioned  displace- 
ment  (d1). 

3.  Electric  contact  device  according  to  claim  2, 
characterized  in  that  during  said  first  mentioned 
displacement  (d1)  energy  is  stored  in  said  driving 
means  (9). 

4.  Electric  contact  device  according  to  claim  3, 
characterized  in  that  said  second  contact  element 
(15)  is  displaceable  with  respect  to  said  first  con- 
tact  element  (12,  13),  said  first  mentioned  dis- 
placement  (d1)  causing  energy  storage  in  a 
resilient  member  (9)  constituting  said  driving 
means  and  the  subsequent  energy  release  giving 
rise  to  said  second  displacement  (d2). 

5.  Electric  contact  device  according  to  claim  4, 
characterized  in  that  said  resilient  member  is  a 
spring  (9)  which  when  compressed  stores 
energy. 

6.  Electric  contact  device  according  to  claim  4, 
characterized  in  that  said  displaceable  second 
contact  element  (15)  is  carried  by  a  card  (14)  able 
to  be  inserted  in  an  apparatus  of  which  said  con- 

5  tact  device  forms  part  to  displace  said  second 
contact  element  (1  5)  with  respect  to  said  first  con- 
tact  element  (12,  13). 

7.  Electric  contact  device  according  to  claims  5  and 
10  6,  characterized  in  that  it  includes  a  body  (1)  hav- 

ing  a  guide  wall  (1  1)  forguiding  said  card  (14)  dur- 
ing  said  displacement  and  having  a  groove  (4) 
with  a  bottom  (8)  terminating  said  guide  wall  (1  1) 
and  extending  over  the  width  thereof,  said  spring 

15  (9)  ending  in  said  groove  (4)  and  being  compres- 
sed  when  said  card  (14)  enters  said  groove  (4) 
and  until  it  hits  the  bottom  (8)  thereof. 

8.  Electric  contact  device  according  to  claim  7, 
20  characterized  in  that  said  first  contact  element 

(12)  is  so  mounted  in  said  body  (1)  that  said  first 
displacement  (d1)  begins  before  said  spring  is 
compressed  and  ends  when  said  card  (14)  hits 
said  bottom  (8)  of  said  groove  (4). 

25 
9.  Electric  contact  device  according  to  claim  7, 

characterized  in  that  said  spring  is  a  helical  spring 
(9)  and  that  said  body  (1)  has  a  cylindrical  cavity 
(5)  wherein  said  spring  (9)  is  mounted,  said  cavity 

30  (5)  being  closed  at  one  end  by  a  cover  plate  (1  0) 
and  being  delimited  at  its  other  end  by  abute- 
ments  (7)  extending  beyond  the  bottom  (8)  of  said 
groove  (4). 

35  10.  Electric  contact  device  according  to  claim  6, 
characterized  in  that  said  first  contact  element  is 
a  blade  spring  (12)  one  end  of  which  is  fixedly 
mounted  in  said  body  (1)  and  having  a  curved 
second  end  (13),  and  that  said  second  contact 

40  element  is  a  flat  strip  (15)  mounted  on  said  card 
(14),  said  blade  spring  (12)  exerting  a  pressure 
upon  said  strip  (15)  during  said  displacements 
(d1,d2). 
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