
J  
E u r o p a , s c h e s P _   MM  II  II  II  INI  M  II  INI  INN  I  II 
European  Patent  Office  r%*t\  -i*%r\  n  * 

,  J  ©  Publication  number:  0  3 4 0   7 3 0   B 1  
Office  europeen  des  brevets 

©  E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  27.07.94  ©  Int.  CI.5:  H01  R  23/70,  H 0 1 R 9 / 0 9  

©  Application  number:  89107942.8 

@  Date  of  filing:  02.05.89 

©  Multiple  contact  assembly  for  receiving  a  contact  edge  of  a  thin  printed  circuit  card  and  flexible 
contact  member  for  this  purpose. 

00 

00 

00 

®  Priority:  04.05.88  US  190025 

@  Date  of  publication  of  application: 
08.11.89  Bulletin  89/45 

©  Publication  of  the  grant  of  the  patent: 
27.07.94  Bulletin  94/30 

©  Designated  Contracting  States: 
BE  DE  ES  FR  GB  IT  NL  SE 

©  References  cited: 
EP-A-  0  158  413 
US-A-  3  848  952 

©  Proprietor:  Burndy  Corporation 
Richards  Avenue 
Norwalk  Connecticut  06856(US) 

@  Inventor:  Juntwalt,  Eric 
69  Northwest  Drive  No.26 
Plalnvllle,  CT  06062(US) 

©  Representative:  Flncke,  Karl  Theodor, 
Dlpl.-Phys.  Dr.  et  al 
Patentanwalte 
H.  Welckmann,  Dr.  K.  Flncke 
F.A.  Welckmann,  B.  Huber 
Dr.  H.  Llska,  Dr.  J.  Prechtel,  Dr.  B.  Bohm 
Postfach  86  08 
20 
D-81635  Munchen  (DE) 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person ®  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
CL  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
LU  has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.3) 



1 EP  0  340  730  B1 2 

Description 

The  invention  relates  to  a  multiple  contact  as- 
sembly  (according  to  the  preamble  of  claim  1)  for 
receiving  a  contact  edge  of  a  thin  printed  circuit 
card  for  pivot  attachment  therewithin,  said  assem- 
bly  comprising  an  elongate  dielectric  housing  hav- 
ing  an  elongate  slot  designed  to  receive  said  con- 
tact  edge,  a  spaced  pair  of  flexible  finger  mem- 
bers,  one  at  each  end  of  said  elongate  slot,  each 
said  finger  member  snap  over  side  edges  of  a 
circuit  card  to  be  attached  and  having  a  flat  under- 
surface  designed  to  overlie  a  portion  of  the  top 
surface  of  such  a  circuit  card  inwardly  of  said 
edges  thereof,  a  plurality  of  uniformly  spaced  nar- 
row  contact  pin  slots  extending  through  said  elon- 
gate  slot,  a  plurality  of  thin  contact  members,  one 
engaged  within  each  of  said  pin  slots, 
each  of  said  contact  members  comprising  a  flat 
metallic  body  having  a  base  portion  extending 
through  said  elongate  slot  and  supporting  a  pair  of 
opposed  upright  flexible  contact  arms  one  at  each 
side  of  said  elongate  slot  and  each  having  a  con- 
tact  end  which  extends  over  said  elongate  slot  and 
is  designed  for  electrical  engagement  with  an  elec- 
trical  contact  present  on  one  side  of  said  printed 
circuit  card  secured  within  said  elongate  slot,  one 
of  said  contact  arms  extending  from  said  base 
portion  and  terminating  in  a  first  contact  end,  and 
the  other  of  said  contact  arms  extending  from  said 
base  portion  and  terminating  in  a  second  contact 
end,  said  contact  ends  being  spaced  by  a  distance 
slightly  greater  than  the  thickness  of  the  contact 
edge  of  said  circuit  card  so  that  each  of  said 
flexible  contact  arms  is  supported  within  its  pin  slot 
for  flexing  movement  to  electrically  engage  a  said 
circuit  card  during  the  pivot  attachment  thereof, 
and  to  a  flexible  contact  member  designed  to  be 
supported  in  a  dielectric  housing  for  flexible  en- 
gagement  with  a  printed  circuit  card  having  elec- 
trical  contacts  on  opposite  sides  thereof,  said  con- 
tact  member  comprising  a  thin,  flat  metallic  body 
having  a  base  portion,  a  pair  of  opposed  flexible 
contact  arms  extending  upwardly  from  said  base 
portion  and  terminating  in  contact  ends  forming  a 
flexible  gap  therebetween  adapted  to  receive  and 
engage  a  contact  edge  of  said  circuit  card  inserted 
and  pivoted  therebetween,  one  of  said  contact 
arms  terminating  in  a  first  contact  end,  and  the 
other  of  said  contact  arms  terminating  in  a  second 
contact  end. 

Furthermore,  the  invention  relates  to  a  flexible 
contact  member  according  to  the  preamble  of 
claim  4. 

A  multiple  contact  assembly  and  a  flexible  con- 
tact  member  of  this  type  are  known  from  EP-A-0 
158  413.  According  to  this  Publication,  each  con- 
tact  member  has  only  one  leg.  When  a  printed 

circuit  card  is  inserted,  the  contact  members  may 
be  slightly  tilted  in  the  housing.  The  free  ends  of 
the  contact  arms  of  the  contact  members  extend 
substantially  in  parallel  to  each  other,  at  right  an- 

5  gles  to  the  bottom  of  the  housing  and  are  only 
slightly  stressed  when  a  printed  circuit  card  is 
inserted  so  that  there  is  no  great  contact  safety. 

In  US-A-4  665  614  are  disclosed  electrical  con- 
tact  pins  and  multiple-contact  electric  connector 

io  assemblies  containing  such  pins  and  the  cooperat- 
ive  engagement  and  use  of  such  assemblies  with 
thin  printed  circuits  cards  of  the  types  for  which  the 
present  assemblies  and  electrical  contacts  are  de- 
signed.  Such  assemblies,  sometimes  referred  to  as 

75  sockets,  are  designed  to  receive  standard  leadless 
printed  circuit  cards  or  modules  upon  which  a 
number  of  memory  chips  are  mounted,  the  chips 
being  connected  to  electrical  contact  pads  on  op- 
posite  sides  of  the  card  along  a  contact  edge 

20  thereof.  Such  reception  involves  inserting  the  con- 
tact  edge  of  the  card  or  module  within  the  linear 
gap  formed  between  pairs  of  spaced  flexible  con- 
tact  legs  of  a  plurality  of  aligned  electrical  contact 
pins  supported  by  an  insulation  housing.  Little  or 

25  no  contact  with  the  pins  is  made  during  insertion  of 
the  card  edge,  but  the  card  is  then  pivoted  and 
locked  into  place,  either  vertically  or  at  an  angle, 
during  which  pivot  movement  the  card  engages 
and  flexes  the  contact  legs  apart  to  stress  or  load 

30  the  contact  leg  pairs  of  the  aligned  contacts  against 
the  spaced  contact  pads  on  the  circuit  card  to 
provide  the  desired  multiple  circuit  connections. 

In  conventional  sockets  or  microedge  housings, 
the  circuit  card  is  locked  into  engaged  position  by 

35  opposed  small  tapered  tab  members,  present  on 
flexible  fingers.  Insertion  of  the  circuit  card  forces 
the  side  edges  of  the  card  over  the  taper  of  the 
opposed  tabs  and  flexing  of  the  fingers  until  the 
side  edges  of  the  card  pass  under  the  small  tabs 

40  causing  the  fingers  to  snap  out  and  engage  the 
side  edges  of  the  card  and  causing  the  tabs  to 
overlie  a  small  portion  of  the  top  surface  at  each 
side  edge  of  the  card  to  lock  the  card  in  position. 
Such  engagement  is  restricted  to  the  extreme  side 

45  edges  of  the  card  and  is  subject  to  failure  if  either 
the  side  edges  of  the  card  or  the  small  tabs  are 
irregular  or  break.  Also  such  extreme  side  edge 
attachment  causes  greater  bowing  of  the  circuit 
card  than  is  desirable,  which  bowing  is  in  a  direc- 

50  tion  which  can  result  in  slip-release  of  the  engage- 
ment. 

Microedge  connectors  are  designed  with  con- 
tact  housings  in  pre-determined  sizes,  shapes  and 
configurations  to  accommodate  different  standard 

55  printed  circuit  cards  in  either  vertical  or  tilted  an- 
gular  alignment.  Generally,  such  cards  have  circuit 
pads  spaced  by  1,3  mm  (0.05  inch),  center  to 
center,  with  a  plurality  of  pads  depending  upon  the 
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number  of  circuits  present,  i.e.,  30,  42,  72,  etc. 
Thus,  the  elongate,  insulating  contact  pin  housings 
have  a  length  and  a  pin  capacity  and  spacing  to 
accommodate  the  desired  printed  circuit  cards,  i.e., 
means  for  mounting  the  desired  number  of  contact 
pins  in  side-by-side  alignment,  center-spaced  by 
1,3  mm  (0.05  inch),  the  pins  being  up  to  about  0,9 
mm  (0.035  inch)  in  thickness  or  width  in  order  to 
provide  adequate  spacing  therebetween  under  con- 
ditions  of  use. 

Since  flexible  connector  pins  of  the  types  used 
in  multi-contact,  microedge  connectors  are  small, 
delicate  and  subjected  to  flexing  during  each  inser- 
tion  and  removal  of  a  printed  circuit  card,  such  pins 
are  susceptible  to  distortion  and/or  breakage  if  the 
flexible  contact  legs  thereof  are  bent  or  deflected  in 
the  wrong  direction  during  linear  insertion  of  the 
card  edge,  or  if  the  legs  are  flexed  open  to  an 
excessive  extent  during  pivot-attachment  of  the 
card.  These  problems  are  reduced  by  providing  an 
adequate  insertion  gap  or  space  between  the  con- 
tact  legs  to  permit  insertion  of  the  card  edge  with 
little  or  no  contact  with  either  of  the  legs,  i.e.,  no 
insertion  force  required.  However,  the  design  of  the 
connector  pins  must  be  such  that  the  contact  legs 
engage  the  circuit  card  contact  zones  with  suffi- 
cient  force  when  the  card  is  pivoted  or  snapped 
into  final  position  to  provide  satisfactory  electrical 
conduction  under  the  conditions  of  use. 

SUMMARY  OF  THE  INVENTION 

The  object  of  the  present  invention  resides  in 
providing  a  multiple  contact  assembly  for  receiving 
a  contact  edge  of  a  thin  printed  circuit  card  and  a 
flexible  contact  member  for  this  purpose  which  are 
of  the  above  type  and  are  designed  to  receive  thin 
printed  circuit  cards  for  pivot  attachment  thereto, 
such  assemblies  comprising  multipin  housings  hav- 
ing  such  pins  firctionally-engaged  and  cooperat- 
ively  supported  within  individual  pin-receiving  slots 
in  a  manner  which  provides  free  or  zero  force 
insertion  access  to  the  card  edge,  satisfactory  con- 
tact  force  when  the  card  is  rotated  and  snapped 
into  attachment,  flexing  of  the  contact  pin  arms  to 
produce  increased  engagement  force  between  the 
contact  pins  and  the  seated  circuit  card,  and 
strong,  releasable  opposed  socket  fingers  which 
nap  over  the  top  surface  at  the  side  ends  of  an 
engaged  circuit  card  to  maintain  the  card  in  en- 
gaged  position  without  any  engagement  with  or 
pressure  against  the  side  edges  of  the  card. 

For  the  accomplishment  of  this  object,  the  mul- 
tiple  contact  assembly  of  the  above  type  is  char- 
acterized  in  that  each  of  said  pin  slots  has  a  pair  of 
spaced  openings  in  the  floor  thereof,  each  of  said 
contact  members  has  a  spaced  pair  of  contact  legs 
extending  from  its  base  portion  through  said  open- 

ings  for  electrical  engagement  of  at  least  one  of 
said  legs  outside  of  said  housing,  one  of  said 
contact  arms  extending  in  an  area  overlying  one  of 
said  legs,  and  being  substantially  straight  in  the 

5  direction  of  attachment  of  the  circuit  card,  and  the 
other  of  said  contact  arms  extending  above  the 
other  of  said  legs  and  having  a  bottom  portion 
which  extends  away  from  said  legs  in  a  direction 
substantially  perpendicular  to  the  direction  of  said 

io  legs,  an  upward  bend  portion,  and  a  top  portion 
which  extends  back  beyond  said  other  leg,  the 
base  portion  of  each  of  said  contact  members 
being  provided  with  means  for  locking  each  of  said 
contact  members  in  seated  position  within  its  pin 

is  slot  (claim  1),  and  that  the  flexible  contact  member 
of  the  above  type  is  characterized  in  that  a  spaced 
pair  of  contact  legs  extends  downwardly  from  said 
base  portion  for  passage  through  openings  in  the 
floor  of  said  dielectric  housing,  said  one  of  said 

20  contact  arms  extending  from  said  base  portion  in 
an  area  overlying  one  of  said  legs  and  being  sub- 
stantially  straight  in  the  direction  of  attachment  of 
the  circuit  card,  said  other  of  said 
contact  arms  extending  from  said  base  portion 

25  above  the  other  of  said  legs  and  having  a  bottom 
portion  which  extends  away  from  said  legs  in  a 
direction  substantially  perpendicular  to  the  direction 
of  said  legs,  an  upward  bend  portion,  and  a  top 
portion  which  extends  back  beyond  said  other  leg, 

30  said  contact  member  also  comprising  at  least  one 
means  for  locking  said  member  in  seated  position 
with  said  dielectric  housing  (claim  4). 

The  advantages  of  the  present  invention  are 
produced  by  designing  the  flexible  connector  pins 

35  and  their  housing  so  that  they  lock  together  and 
cooperate  with  each  other  to  share  and  distribute 
the  stresses  exerted  during  use,  whereby  connec- 
tor  pins  of  less  complex  structure  and  assemblies 
of  smaller  profile  can  be  used  to  provide  free  card 

40  access,  rapid  attachment  force  during  card  rotation, 
small  attachment  arc,  increased  engagement  force, 
and/or  overstress  prevention. 

THE  DRAWINGS 
45 

FIG.  1  is  a  plan  view  of  an  angle  socket  housing 
according  to  one  embodiment  of  the  present 
invention; 
FIG.  2  is  an  end  view  of  the  angle  socket 

50  housing  of  FIG.  1,  illustrating  the  insertion  and 
connected  positions  of  a  printed  circuit  card  by 
means  of  broken  lines; 
FIG.  3  is  an  enlarged  view  of  a  portion  of  the 
angle  socket  housing  of  FIG.  1; 

55  FIG.  4  is  a  view  taken  along  the  line  4-4  of  FIG. 
3  and  illustrating  the  presence  of  an  angle  con- 
tact  pin  within  one  of  the  pin  slots  thereof; 
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FIG.  5  is  a  side  view  of  a  portion  of  a  vertical 
socket  housing  according  to  another  embodi- 
ment  of  the  present  invention; 
FIG.  6  is  an  end  view  of  the  vertical  socket 
housing  of  FIG.  5,  illustrating  the  insertion  and 
connected  positions  of  a  printed  circuit  card  by 
means  of  broken  lines; 
FIG.  7  is  a  plan  view  of  the  vertical  socket 
housing  of  FIG.  6,  and 
FIG.  8  is  a  view  taken  along  the  line  8-8  of  FIG. 
7,  illustrating  the  position  of  a  vertical  contact 
pin  within  one  of  the  pin  slots  thereof. 

DISCUSSION  OF  THE  DRAWINGS 

FIGS.  1  to  4  of  the  present  drawings  illustrate 
an  angle  socket  housing  10  and  flat  contact  pins  11 
designed  to  be  frictionally-engaged  within  each  of 
the  plurality  of  parallel  pin  slots  12  thereof  to  pro- 
vide  a  multi-pin  connector  assembly  13  having  an 
elongate  slot  14  for  receiving  the  thin  edge  15  of  a 
printed  circuit  card  16  for  pivot  attachment  in  an- 
gular  or  inclined  position,  as  shown  in  FIG.  2. 

Referring  to  FIG  1.,  the  angle  socket  housing 
10  thereof  is  an  elongate  plastic  body  molded  from 
a  high  dielectric,  strong,  heat-resistant  plastic  mold- 
ing  composition,  so  as  to  have  a  standoff  undersur- 
face  17  provided  with  three  alignment  mounting 
posts  18,  one  adjacent  each  end  and  one  in  the 
center,  which  are  positioned  for  engagement  within 
holes  in  a  mother  printed  circuit  board,  not  shown, 
to  receive  and  support  the  present  pin  connector 
assembly  13  for  solder  attachment  thereto. 

The  housing  10  has  an  upper  surface  19  pro- 
vided  with  an  elongate  longitudinal  recess  or  slot 
14  having  a  polarizing  rib  20  adjacent  one  end 
thereof  and  central  rounded  alignment  stud  21 
which  mates  with  a  recess  (not  shown)  in  the 
center  of  the  edge  15  of  the  printed  circuit  card  16 
to  control  the  insertion  and  seating  position  of  the 
card.  The  upper  surface  19  of  the  housing  10  is 
also  provided  with  a  plurality  of  parallel  contact  pin- 
receiving  slots  12  which  extend  through  and  per- 
pendicular  to  the  longitudinal  recess  or  slot  14.  The 
slots  12  are  clustered  in  two  groups,  one  group  at 
each  side  of  the  central  alignment  stud  21,  the 
slots  12  in  each  group  being  uniformly  spaced 
from  each  other,  center-to-center,  by  a  predeter- 
mined  distance  such  as  1,3  mm  (0.05  inch),  and 
each  slot  12  having  a  uniform  predetermined  width, 
such  as  0,38  mm  (0.015  inch),  to  receive  a  contact 
pin  11  of  predetermined  thickness,  such  as  0,32 
mm  (0.0126  inch),  therewithin,  each  slot  12  provid- 
ing  walled  recess  which  receives  a  contact  pin  11 
in  a  manner  which  permits  the  pin  to  flex  freely 
within  its  own  plane  but  which  confines  and  in- 
sulates  the  pin  against  movement  in  the  direction 
of  adjacent  contact  pins  12. 

As  shown  more  clearly  in  FIG.  4,  the  pin- 
receiving  slots  12  confine  a  substantial  portion  of 
the  contact  pins  11,  including  the  upper  horizontal- 
extending  portion  22d  of  flexible  arm  22  which  is 

5  confined  within  a  deep  portion  12a  of  the  slots  12, 
and  the  lower,  angular  flexible  arm  23,  which  is 
confined  within  a  more  shallow  portion  12b  of  the 
slots  12.  The  housing  undersurface  17  is  also  pro- 
vided  with  a  plurality  of  spaced  pairs  of  contact  leg 

io  openings  24a  and  24b,  one  pair  located  within  each 
of  the  contact  slots  12  and  of  such  size  and  loca- 
tion  to  receive  the  contact  legs  11a  and  11b  of  a 
contact  pin  11  seated  within  each  of  the  slots  12. 
Alternate  contact  legs  11a  and  11b  of  adjacent 

is  contact  pins  1  1  are  cut  away  just  below  the  floor  17 
of  the  housing  10  so  that  only  one  contact  leg 
extends  for  each  pin  11  of  the  assembly  and  the 
extending  contact  legs  are  staggered  for  engage- 
ment  within  staggered  contact  openings  within  the 

20  receiving  printed  circuit  board. 
The  contact  pins  1  1  ,  as  shown  most  clearly  by 

FIG.  4,  are  formed  as  a  continuous  pin  strip  of  a 
suitable  conductive  metal  which  is  strong  and  flexi- 
ble,  such  as  phosphor  bronze.  The  arm  portions  22 

25  and  23,  or  at  least  the  contact  areas  22a  and  23a 
thereof,  respectively,  preferably  are  plated  with 
gold  over  nickel  for  improved  conduction  purposes, 
corrosion  resistance,  and  maximum  durability,  and 
the  contact  legs  1  1  a  and  1  1  b  preferably  are  plated 

30  with  tin  lead  over  nickel  for  improved  contact  pur- 
poses.  One  contact  arm  23  extends  at  an  angle 
from  a  base  portion  of  the  pin  11  in  an  area 
overlying  the  forward  leg  11a,  and  is  substantially 
straight  in  the  angular  direction  of  attachment  of 

35  the  circuit  card  and  terminates  in  a  first  contact  end 
23a  and  the  other  contact  arm  22  is  generally  C- 
shaped  and  extends  vertically  from  said  base  por- 
tion  above  the  rear  leg  11b,  and  has  a  bottom, 
somewhat  horizontal  portion  22b  which  extends 

40  away  from  said  rear  leg  1  1  b  in  a  direction  substan- 
tially  perpendicular  thereto,  an  upward  bend  portion 
22c,  and  a  top,  somewhat  horizontal  portion  22d 
which  extends  back  beyond  said  rear  leg  1  1  b  to  a 
position  spaced  above  the  forward  leg  11a,  and 

45  terminates  in  said  second  contact  end  22a.  While 
the  contact  legs  11a  and  11b  are  freely  received 
within  the  leg  openings  24a  and  24b,  the  contact 
pins  1  1  are  provided  with  opposed  projection  barbs 
25  and  26  which  extend  outwardly  from  the  upper 

50  portions  of  the  legs  11a  and  11b,  respectively  and 
dig  into  and  frictionally-engage  the  portions  of  the 
housing  10  adjacent  the  leg  openings  24a  and  24b 
when  each  of  the  contact  pins  11  is  forced  down 
into  fully-seated  position  within  its  slot  12.  Such 

55  frictional  engagement  locks  each  pin  11  within  its 
slot  12  against  relative  movement  or  withdrawal 
under  the  effects  of  use. 
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Insertion  and  locking  of  a  printed  circuit  card 
16  within  the  assembly  13  is  accomplished  by 
freely  inserting  the  contact  edge  of  the  card  16 
within  the  elongate  slot  14  and  then  pivoting  the 
card  down  over  the  bevelled  opposed  surfaces  of 
the  opposed  flexible  housing  fingers  10a  and  10b 
to  flex  and  spread  the  fingers  and  permit  the  print- 
ed  circuit  card  16  to  pass  therebetween  into  en- 
gagement  with  inclined  housing  extensions  10c  and 
10d  carrying  alignment  posts  10e  and  1  0f  respec- 
tively,  which  are  received  within  slots  on  opposite 
side  edges  of  the  printed  circuit  card  16.  When  the 
card  16  is  fully  seated  the  opposed  housing  fingers 
10a  and  10b  snap  back  past  the  side  edges  of  the 
card  16  to  overlie  the  top  surface  of  the  card, 
adjacent  each  end  thereof,  to  lock  it  in  position 
16a. 

It  will  be  understood  from  the  foregoing  that 
the  connector  assembly  13  of  FIGS.  1  to  5  pro- 
vides  a  low  profile  microedge  connector  for  thin 
printed  circuit  cards,  which  connector  has  a  longitu- 
dinal  narrow  insertion  gap  comprising  the  distance 
between  the  opposed  contact  areas  of  an  array  of 
spaced  contact  pins.  The  gap  permits  the  insertion 
of  the  edge  of  a  circuit  board  with  zero  insertion 
force,  and  as  the  card  is  pivoted  towards  inclined 
seated  position  an  elevated  engagement  force  is 
generated  by  the  lever  forces  developed  by  the 
card  16  engaging  upper  contact  arm  areas  22a  and 
the  lower  or  forward  contact  arm  areas  23a,  caus- 
ing  flexing  which  provides  a  firm  electrical  intercon- 
nection  between  the  contact  pads  of  the  card  16 
and  the  contact  pins  11  of  the  assembly  13,  and  a 
firm  attachment  which  resists  relative  movement 
between  the  card  and  the  assembly  other  than  the 
pivot  movement  permitted  by  the  flexible  contact 
arms  22  and  23  until  the  card  snaps  into  locked 
position.  Thus,  the  present  structure  automatically 
aligns  the  card  during  insertion  and  locks  the  card 
in  place  by  overlay  of  the  fingers  10a  and  10b 
rather  than  by  reliance  upon  edge  engagement 
which  is  weak  and  can  cause  bowing,  as  in  prior 
known  assemblies. 

It  will  also  be  seen  from  FIG.  4  of  the  drawings 
that  the  flexible  arms  22  and  23  of  the  contact  pins 
11  are  each  closely  spaced  from  the  floor  of  the 
slot  12  in  the  directions  in  which  they  are  flexed 
apart  from  each  other  during  use.  Thus,  the  hous- 
ing  10  cooperates  with  the  flexing  of  the  arms  22 
and  23  to  provide  stop  members  which  can  contact 
the  flexed  arms  22  and  23  and  limit  the  extent  to 
which  they  can  move.  This  prevents  overstressing 
of  the  flexible  arms  and  can  also  serve  to  increase 
the  engagement  force  between  the  contact  pins 
and  the  circuit  card  during  the  pivot-attachment  of 
the  card,  thereby  causing  the  pins  to  bite  into  the 
contact  pads  of  the  circuit  card. 

The  embodiment  of  FIGS.  5  to  8  of  the  draw- 
ings  comprises  a  vertical  socket  housing  30  and 
flat  contact  pins  31  designed  to  be  frictionally- 
engaged  within  each  of  the  plurality  of  parallel  pin 

5  slots  32  thereof,  to  provide  a  multipin  connector 
assembly  33  having  an  elongate  longitudinal  slot 
34  for  receiving  the  thin  edge  35  of  a  card  such  as 
a  dual-sided  printed  circuit  card  36,  for  pivot  at- 
tachment  in  vertical  position  as  shown  in  FIG.  6. 

io  Referring  to  FIG.  5,  the  vertical  socket  housing 
30  thereof  is  an  elongate  plastic  body  molded  from 
a  high  dielectric,  strong,  heat-resistant  plastic  mold- 
ing  composition,  so  as  to  have  a  standoff  undersur- 
face  37  provided  with  three  alignment  mounting 

is  posts  38,  one  adjacent  each  end  and  one  in  the 
center,  which  are  positioned  for  engagement  within 
holes  in  a  master  printed  circuit  board,  not  shown, 
to  receive  and  support  the  vertical  pin  connector 
assembly  33. 

20  The  housing  30  has  an  upper  surface  39  pro- 
vided  with  an  elongate  longitudinal  recess  or  slot 
34  having  a  polarizing  rib  40  adjacent  one  end 
thereof  and  a  central  rounded  alignment  stud  41 
which  mates  with  a  recess  (not  shown)  in  the 

25  center  of  the  edge  35  of  the  printed  circuit  card  36 
to  control  the  insertion  and  seating  position  of  the 
card.  The  upper  surface  39  of  the  housing  30  is 
also  provided  with  a  plurality  of  parallel  contact  pin- 
receiving  slots  32  which  extend  through  and  per- 

30  pendicular  to  the  longitudinal  recess  or  card-receiv- 
ing  slot  34.  The  pin  slots  32  are  clustered  in  two 
groups,  one  group  at  each  side  of  the  central 
alignment  stud  41,  the  slots  32  in  each  group  being 
uniformly  spaced  from  each  other,  center-to-center, 

35  by  a  predetermined  distance  such  as  1  ,3  mm  (0.05 
inch),  and  each  slot  32  having  a  uniform  predeter- 
mined  width,  such  as  0,38  mm  (0.015  inch),  to 
receive  a  contact  pin  31  of  predetermined  thick- 
ness,  such  as  0,32  mm  (0.0126  inch),  therewithin, 

40  each  slot  32  providing  a  walled  recess  which  re- 
ceives  a  contact  pin  31  in  a  manner  which  permits 
the  pin  to  move  and  flex  freely  within  its  own  plane 
but  which  confines  and  insulates  the  pin  against 
movement  in  the  direction  of  adjacent  contact  pins 

45  32. 
As  shown  more  clearly  in  FIG.  8,  the  pin- 

receiving  slots  32  confine  a  substantial  portion  of 
the  contact  pins  31,  including  the  upper  horizontal- 
extending  portion  42a  of  flexible  arm  42  which  is 

50  confined  within  a  deep  portion  32a  of  the  slots  32, 
and  the  lower,  somewhat-vertical  flexible  arm  43, 
which  is  confined  within  a  more  shallow  portion  32b 
of  the  slots  32.  The  housing  undersurface  37  is 
also  provided  with  a  plurality  of  spaced  pairs  of 

55  contact  leg  openings  34a  and  34b,  one  pair  located 
within  each  of  the  contact  slots  32  and  of  such  size 
and  location  to  receive  the  contact  legs  31a  and 
31b  of  a  contact  pin  31  seated  within  each  of  the 

5 
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slots  32.  Alternate  contact  legs  31a  and  31b  of 
adjacent  contact  pins  31  are  cut  away  just  below 
the  floor  37  of  the  housing  30  so  that  only  one 
contact  leg  extends  for  each  pin  31  of  the  assem- 
bly  and  the  extending  contact  legs  are  staggered 
for  engagement  within  staggered  contact  openings 
within  the  receiving  printed  circuit  board. 

The  contact  pins  31  ,  as  shown  most  clearly  by 
FIG.  8,  are  formed  as  a  continuous  pin  strip  of  a 
suitable  conductive  metal  which  is  strong  and  flexi- 
ble,  such  as  phospher  bronze.  The  arm  portions  42 
and  43,  or  at  least  the  contact  areas  42a  and  43a 
thereof,  respectively,  preferably  are  plated  with 
gold  over  nickel  for  improved  conduction  purposes, 
corrosion  resistance,  and  maximum  durability,  and 
the  contact  legs  31a  and  31b  preferably  are  plated 
with  tin  lead  over  nickel  for  improved  contact  pur- 
poses.  While  the  contact  legs  31a  and  31b  are 
freely  received  with  the  leg  openings  34a  and  34b, 
the  base  portion  or  body  of  the  contact  pins  31  is 
provided  with  opposed  projection  barbs  45  and  46 
which  extend  outwardly  from  the  base,  adjacent  the 
upper  portions  of  the  legs  31a  and  31b,  respec- 
tively  and  dig  into  and  frictionally-engage  the  por- 
tions  of  the  housing  30  adjacent  the  leg  openings 
34a  and  34b  when  each  of  the  contact  pins  31  is 
forced  down  into  fully-seated  position  with  its  slot 
32.  Such  frictional  engagement  locks  each  pin  31 
within  its  lot  against  relative  movement  and  with- 
drawal  under  the  effects  of  use. 

Another  effect  of  such  locking  engagement, 
according  to  the  embodiment  of  FIGS.  5  to  8,  is  a 
locking  of  each  contact  pin  within  its  slot  32  in  such 
a  manner  that  the  flexible  pin  arms  42  and  43  are 
closely-spaced  away  from  adjacent  seat  portions  of 
the  slot  portions  32a  and  32b,  as  illustrated  by  FIG. 
8.  This  spacing  permits  the  arms  42  and  43  to  be 
flexed  apart  during  the  step  of  pivot  attachment  of 
the  printed  circuit  card,  illustrated  by  FIG.  6,  and  to 
be  supported  by  the  housing  in  flexed  position  to 
prevent  overstress  and  resultant  distortion  and  pos- 
sible  breakage.  Moreover,  the  spring  arm  42  has  a 
loop  or  C-shape  so  as  to  distribute  the  flexing 
stress  of  the  arm  42.  As  illustrated  by  FIG.  8,  the 
arm  43  extends  vertically  from  the  base  portion, 
over  leg  31a,  in  the  direction  of  attachment  of  the 
circuit  card,  i.e.,  vertically,  and  is  spaced  somewhat 
from  the  base  or  floor  of  the  housing  slot  32b  to 
permit  limited  flexing.  The  companion  C-shaped 
arm  42  also  extends  vertically  from  the  base  a 
short  distance  but  then  diverts  as  a  horizontal  por- 
tion  in  a  direction  perpendicular  to  that  of  the  legs, 
beyond  rear  leg  31b,  and  into  an  upward  curve 
portion  and  a  top  somewhat  horizontal  portion 
which  extends  back  over  the  rear  leg  31b  and 
terminates  in  the  contact  end  42a.  Thus,  when  the 
edge  35  of  a  printed  circuit  card  36  is  freely 
inserted  at  an  angle  into  the  longitudinal  slot  34 

and  is  pivoted  to  vertical  position,  as  shown  in  FIG. 
6,  the  contact  pads  of  the  card  36  engage  the 
contact  faces  42a  and  43a  and  separate  the  con- 
tact  arms  42  and  43  which  exert  an  engagement 

5  force.  The  vertical  arm  43  flexes  within  slot  32b 
and  is  protected  against  excessive  flexing  by  the 
base  of  the  slot  which  it  can  engage  during  exces- 
sive  flexing. 

Locking  of  the  vertical  printed  circuit  card  36  is 
io  accomplished  by  pivoting  the  inserted  card  36  up 

against  the  beveled  surfaces  of  the  opposed  flexi- 
ble  housing  fingers  30a  and  30b  to  spread  the 
fingers  and  permit  the  printed  circuit  card  36  to 
pass  therebetween  into  engagement  with  vertical 

is  housing  extensions  30c  and  30d  carrying  alignment 
posts  30e  and  30f  respectively  which  are  received 
within  slots  (not  shown)  on  opposite  side  edges  of 
the  printed  circuit  card  36.  When  the  card  36  is 
fully  seated  the  opposed  housing  fingers  30a  and 

20  30b  snap  back  over  the  card  surface  inwardly  of 
the  side  edges  of  the  card  36  to  overlie  the  card 
and  lock  it  in  position  36. 

It  will  be  understood  from  the  foregoing  that 
the  connector  assembly  33  of  FIGS.  5  to  8  pro- 

25  vides  a  low  profile  microedge  connector  for  thin 
printed  circuit  cards,  which  connector  has  a  longitu- 
dinal  narrow  insertion  gap  comprising  the  distance 
between  the  opposed  contact  areas  42a  and  43a  of 
an  array  of  spaced  contact  pins  31.  The  gap  per- 

30  mits  the  insertion  of  the  edge  of  a  circuit  card  with 
a  zero  insertion  force,  and  as  the  card  is  pivoted 
towards  vertical  seated  position  a  strong  engage- 
ment  force  is  generated  by  the  flexing  of  arms  42 
and  43,  within  slot  areas  32a  and  32b,  which  pro- 

35  vides  a  strong  electrical  interconnection  between 
the  contact  pads  of  the  card  36  and  the  contact 
areas  42a  and  43a  of  the  pins  31  of  the  assembly 
33,  and  a  firm  attachment  which  resists  relative 
movement  between  the  card  and  the  assembly 

40  other  than  the  pivot  movement  provided  by  the 
flexibility  of  the  arms  42  and  43  until  the  card 
snaps  into  locked  position. 

The  housing  30  cooperates  with  the  flexing  of 
the  arms  42  and  43  to  provide  stop  members 

45  which  can  contact  the  flexed  arms  42  and  43  and 
limit  the  extent  to  which  they  can  move.  This  can 
prevent  overstressing  of  the  flexible  arms  and  can 
also  serve  to  increase  the  engagement  force  be- 
tween  the  contact  pins  and  the  circuit  card  during 

50  the  pivot-attachment  of  the  card,  thereby  causing 
the  pins  to  bite  into  the  contact  pads  of  the  circuit 
card  36. 

It  is  to  be  understood  that  the  above  described 
embodiments  of  the  invention  are  illustrative  only 

55  and  that  modifications  throughout  may  occur  to 
those  skilled  in  the  art.  Accordingly,  this  invention 
is  not  to  be  regarded  as  limited  to  the  embodi- 
ments  disclosed  herein,  but  is  to  be  limited  as 

6 
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defined  by  the  appended  claims. 

Claims 

1.  A  multiple  contact  assembly  (13;  33)  for  re- 
ceiving  a  contact  edge  (15;  35)  of  a  thin  print- 
ed  circuit  card  (16;  36)  for  pivot  attachment 
therewithin,  said  assembly  (13;  33)  comprising 
an  elongate  dielectric  housing  (10;  30)  having 
an  elongate  slot  (14;  34)  designed  to  receive 
said  contact  edge  (15;  35),  a  spaced  pair  of 
flexible  finger  members  (10a,  10b;  30a;  30b), 
one  at  each  end  of  said  elongate  slot  (14;  34), 
each  said  finger  member  (10a,  10b;  30a,  30b) 
snap  over  side  edges  of  a  circuit  card  to  be 
attached  and  having  a  flat  under-surface  de- 
signed  to  overlie  a  portion  of  the  top  surface  of 
such  a  circuit  card  (16;  36)  inwardly  of  said 
edges  thereof,  a  plurality  of  uniformly  spaced 
narrow  contact  pin  slots  (12;  32)  extending 
through  said  elongate  slot  (14;  34),  a  plurality 
of  thin  contact  members  (11;  31),  one  engaged 
within  each  of  said  pin  slots  (12;  32),  each  of 
said  contact  members  (11;  31)  comprising  a 
flat  metallic  body  having  a  base  portion  ex- 
tending  through  said  elongate  slot  (14;  34)  and 
supporting  a  pair  of  opposed  upright  flexible 
contact  arms  (22,  23;  42,  43),  one  at  each  side 
of  said  elongate  slot  (14;  34)  and  each  having 
a  contact  end  (22a,  23a;  42a,  43a)  which  ex- 
tends  over  said  elongate  slot  (14;  34)  and  is 
designed  for  electrical  engagement  with  an 
electrical  contact  present  on  one  side  of  said 
printed  circuit  card  (16;  36)  secured  within  said 
elongate  slot  (14;  34),  one  (23;  43)  of  said 
contact  arms  (22,  23;  42,  43)  extending  from 
said  base  portion  and  terminating  in  a  first 
contact  end  (23a;  43a),  and  the  other  (22;  42) 
of  said  contact  arms  (22,  23;  42,  43)  extending 
from  said  base  portion  and  terminating  in  a 
second  contact  end  (22a;  42a),  said  contact 
ends  (22a,  23a;  42a,  43a)  being  spaced  by  a 
distance  slightly  greater  than  the  thickness  of 
the  contact  edge  (15;  35)  of  said  circuit  card 
(16;  36)  so  that  each  of  said  flexible  contact 
arms  (22,  23;  42,  43)  is  supported  within  its  pin 
slot  (12;  32)  for  flexing  movement  to  elec- 
trically  engage  a  said  circuit  card  (16;  36) 
during  the  pivot  attachment  thereof,  charac- 
terized  in  that  each  of  said  pin  slots  (12;  32) 
has  a  pair  of  spaced  openings  (24a,  24b;  34a, 
34b)  in  the  floor  (17;  37)  thereof,  each  of  said 
contact  members  (11;  31)  has  a  spaced  pair  of 
contact  legs  (11a,  11b;  31a,  31b)  extending 
from  its  base  portion  through  said  openings 
(24a,  24b;  34a,  34b)  for  electrical  engagement 
of  at  least  one  of  said  legs  (11a,  11b;  31a,  31b) 
outside  of  said  housing  (10;  30),  one  (23;  43) 

of  said  contact  arms  (22,  23;  42,  43)  extending 
in  an  area  overlying  one  (11a;  31a)  of  said  legs 
(11a,  11b;  31a,  31b),  and  being  substantially 
straight  in  the  direction  of  attachment  of  the 

5  circuit  card  (16;  36),  and  the  other  (22;  42)  of 
said  contact  arms  (22,  23;  42,  43)  extending 
above  the  other  (11b;  31b)  of  said  legs  (11a, 
11b;  31a,  31b)  and  having  a  bottom  portion 
(22b;  42b)  which  extends  away  from  said  legs 

io  (11a,  11b;  31a,  31b)  in  a  direction  substantially 
perpendicular  to  the  direction  of  said  legs  (11a, 
11b;  31a,  31b),  an  upward  bend  portion  (22c; 
42c),  and  a  top  portion  (22d;  42d)  which  ex- 
tends  back  beyond  said  other  leg  (11b;  31b), 

is  the  base  portion  of  each  of  said  contact  mem- 
bers  (11;  31)  being  provided  with  means  (25, 
26;  45,  46)  for  locking  each  of  said  contact 
members  (11;  31)  in  seated  position  within  its 
pin  slot  (12;  32). 

20 
2.  A  multiple  contact  assembly  according  to 

claim  1  in  which  said  means  (25,  26;  45,  46) 
for  locking  said  contact  members  (11;  31)  in 
place  comprises  a  spaced  pair  of  barbs  (25, 

25  26;  45,  46)  extending  from  spaced  areas  of  the 
body  base  portion  of  each  contact  member 
(11;  31)  which  penetrate  said  housing  (10;  30) 
to  prevent  withdrawal  of  the  contact  members 
(11;  31)  from  seated  position. 

30 
3.  A  multiple  contact  assembly  according  to 

claim  1  in  which  each  flexible  finger  member 
(10a,  10b;  30a,  30b)  has  a  downwardly  and 
inwardly  tapered  surface  which  is  designed  to 

35  be  engaged  by  an  end  edge  surface  of  a 
circuit  card  (16;  36)  during  the  pivot  attach- 
ment  thereof,  such  engagement  causing  said 
finger  members  (10a,  10b;  30a,  30b)  to  be 
flexed  apart  until  said  end  edges  pass  under 

40  said  finger  members  (10a,  10b;  30a,  30b)  to 
permit  said  finger  members  (10a,  10b;  30a, 
30b)  to  snap  out  of  engagement  with  said  end 
edges  and  over  said  circuit  card  (16;  36). 

45  4.  A  flexible  contact  member  (11;  31)  designed  to 
be  supported  within  a  dielectric  housing  (10; 
30)  for  flexible  engagement  with  a  printed  cir- 
cuit  card  (16;  36)  having  electrical  contacts  on 
opposite  sides  thereof,  said  contact  member 

50  (11;  31)  comprising  a  thin,  flat  metallic  body 
having  a  base  portion,  a  pair  of  opposed  flexi- 
ble  contact  arms  (22,  23;  42,  43)  extending 
upwardly  from  said  base  portion  and  terminat- 
ing  in  contact  ends  (22a,  23a;  42a,  43a)  for- 

55  ming  a  flexible  gap  therebetween  adapted  to 
receive  and  engage  a  contact  edge  (15;  35)  of 
said  circuit  card  (16;  36)  inserted  and  pivoted 
therebetween,  one  (23;  43)  of  said  contact 
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arms  (22,  23;  42,  43)  terminating  in  a  first 
contact  end  (23a;  43a),  and  the  other  (22;  42) 
of  said  contact  arms  (22,  23;  42,  43)  terminat- 
ing  in  a  second  contact  end  (22a;  42a),  char- 
acterized  in  that  a  spaced  pair  of  contact  legs  5 
(11a,  11b;  31a,  31b)  extends  downwardly  from 
said  base  portion  for  passage  through  open- 
ings  (24a,  24b;  34a,  34b)  in  the  floor  (17;  37)  of 
said  dielectric  housing  (10;  30),  said  one  (23; 
43)  of  said  contact  arms  (22,  23;  42,  43)  ex-  w 
tending  from  said  base  portion  in  an  area  over- 
lying  one  (11a;  31a)  of  said  legs  (11a,  11b; 
31a,  31b)  and  being  substantially  straight  in 
the  direction  of  attachment  of  the  circuit  card 
(16;  36),  said  other  (22;  42)  of  said  contact  w 
arms  (22,  23;  42,  43)  extending  from  said  base 
portion  above  the  other  (1  1  b;  31  b)  of  said  legs 
(11a,  11b;  31a,  31b)  and  having  a  bottom  por- 
tion  (22b;  42b)  which  extends  away  from  said 
legs  (11a,  11b;  31a,  31b)  in  a  direction  sub-  20 
stantially  perpendicular  to  the  direction  of  said 
legs  (11a,  11b;  31a,  31b),  an  upward  bend 
portion  (22c;  42c),  and  a  top  portion  (22d;  42d) 
which  extends  back  beyond  said  other  leg 
(11b;  31b),  said  contact  member  (11;  31)  also  25 
comprising  at  least  one  means  (25,  26;  45,  46) 
for  locking  said  member  (11;  31)  in  seated 
position  with  said  dielectric  housing  (10;  30). 

5.  A  flexible  contact  member  (11;  31)  according  30 
to  claim  4  in  which  said  locking  means  (25,  26; 
45,  46)  comprises  a  spaced  pair  of  barbs  (25, 
26;  45,  46),  one  projecting  from  each  end  of 
said  body  portion  for  penetrating  locking  en- 
gagement  with  said  dielectric  housing  (10;  30)  35 
when  the  contact  member  (11;  31)  is  forced 
into  seated  position  therewithin. 

Patentanspruche 
40 

1.  Mehrfachkontaktanordnung  (13;  33)  zum  Auf- 
nehmen  eines  Kontaktrands  (15;  35)  einer  dun- 
nen,  gedruckten  Schaltungskarte  (16;  36)  zur 
Schwenkbefestigung  darin,  wobei  die  Anord- 
nung  (13;  33)  umfaBt  ein  langgestrecktes,  die-  45 
lektrisches  Gehause  (10;  30)  mit  einem  zum 
Aufnehmen  des  Kontaktrands  (15;  35)  ausge- 
bildeten,  langgestreckten  Spalt  (14;  34),  ein  mit 
Abstand  voneinander  angeordnetes  Paar  flexi- 
bler  Fingerelemente  (10a,  10b;  30a,  30b),  von  50 
denen  sich  eines  an  jedem  Ende  des  langge- 
streckten  Spalts  (14;  34)  befindet,  wobei  jedes 
der  Fingerelemente  (10a,  10b;  30a,  30b)  uber 
Seitenrander  einer  zu  befestigenden  Schal- 
tungskarte  schnappt  und  eine  flache  Unterseite  55 
aufweist,  welche  dazu  ausgebildet  ist,  uber  ei- 
nem  Abschnitt  der  Oberseite  einer  derartigen 
Schaltungskarte  (16;  36)  innerhalb  der  Rander 

derselben  zu  liegen,  eine  Mehrzahl  mit  glei- 
chem  Abstand  voneinander  angeordneter,  en- 
ger  Kontaktstiftspalte  (12;  32),  welche  sich 
durch  den  langgestreckten  Spalt  (14;  34)  er- 
strecken,  eine  Mehrzahl  dunner  Kontaktele- 
mente  (11;  31),  von  denen  jeweils  eines  in 
jeden  Stiftspalt  (12;32)  eingreift,  wobei  jedes 
Kontaktelement  (11;31)  einen  flachen  Metall- 
korper  mit  einem  Basisabschnitt  umfaBt,  wel- 
cher  sich  durch  den  langgestreckten  Spalt  (14; 
34)  erstreckt  und  ein  Paar  einander  gegen- 
uberliegender,  aufrechter,  flexibler  Kontaktar- 
me  (22,  23;  42,  43)  tragt,  von  denen  einer  an 
jeder  Seite  des  langgestreckten  Spalts  (14;  34) 
angeordnet  ist  und  von  denen  jeder  ein  Kon- 
taktende  (22a,  23a;  42a,  43a)  aufweist,  welches 
sich  uber  den  langgestreckten  Spalt  (14;  34) 
erstreckt  und  zum  elektrischen  Eingriff  mit  ei- 
nem  an  einer  Seite  der  in  dem  langgestreckten 
Spalt  (14;  34)  festgelegten,  gedruckten  Schal- 
tungskarte  (16;  36)  vorhandenen,  elektrischen 
Kontakt  bestimmt  ist,  wobei  einer  (23;  43)  der 
Kontaktarme  (22,  23;  42,  43)  sich  von  dem 
Basisabschnitt  erstreckt  und  in  einem  ersten 
Kontaktende  (23a;  43a)  endet  und  der  andere 
(22;  42)  der  Kontaktarme  (22,  23;  42,  43)  sich 
vom  Basisabschnitt  erstreckt  und  in  einem 
zweiten  Kontaktende  (22a;  42a)  endet,  wobei 
die  Kontaktenden  (22a,  23a;  42a,  43a)  einen 
Abstand  aufweisen,  welcher  geringfugig  groBer 
ist  als  die  Dicke  des  Kontaktrands  (15;  35)  der 
Schaltungskarte  (16;  36),  wodurch  jeder  der 
flexiblen  Kontaktarme  (22,  23;  42,  43)  in  sei- 
nem  Stiftspalt  (12;  32)  zur  Biegebewegung  ge- 
halten  ist,  urn  mit  der  Schaltungskarte  (16;  36) 
wahrend  der  Schwenkbefestigung  derselben  in 
elektrischen  Eingriff  zu  treten,  dadurch  gekenn- 
zeichnet,  dal3  jeder  der  Stiftspalte  (12;  32)  ein 
Paar  mit  Abstand  voneinander  angeordneter 
Offnungen  (24a,  24b;  34a,  34b)  in  dem  Boden 
(17;  37)  desselben  aufweist,  wobei  jedes  der 
Kontaktelemente  (11;  31)  ein  Paar  mit  Abstand 
voneinander  angeordneter  Kontaktbeine  (11a, 
11b;  31a,  31b)  aufweist,  welche  sich  von  des- 
sen  Basisabschnitt  durch  die  Offnungen  (24a, 
24b;  34a;  34b)  erstrecken  zum  elektrischen 
Eingriff  von  wenigstens  einem  der  Beine  (11a, 
11b;  31a,  31b)  auBerhalb  des  Gehauses  (10; 
30),  wobei  sich  einer  (23;  43)  der  Kontaktarme 
(22,  23;  42,  43)  in  einem  uber  einem  (11a;  31a) 
der  Beine  (11a,  11b;  31a,  31b)  liegenden  Be- 
reich  erstreckt  und  im  wesentlichen  in  der  Be- 
festigungsrichtung  der  Schaltungskarte  (16;  36) 
gerade  ist  und  der  andere  (22;  42)  der  Kontak- 
tarme  (22,  23;  42,  43)  sich  uber  das  andere 
(11b;  31b)  der  Beine  (11a,  11b;  31a,  31b) 
erstreckt  und  einen  sich  in  einer  zur  Richtung 
der  Beine  (11a,  11b;  31a,  31b)  im  wesentlichen 
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orthogonalen  Richtung  von  den  Beinen  (11a, 
11b;  31a,  31b)  weg  erstreckenden  Bodenab- 
schnitt  (22b;  42b),  einen  aufrechten  Bogenab- 
schnitt  (22c;  42c)  und  einen  oberen  Abschnitt 
(22d;  42d)  aufweist,  welcher  sich  uber  das 
andere  Bein  (11b;  31b)  hinaus  zuruckerstreckt, 
wobei  der  Basisabschnitt  jedes  der  Kontaktele- 
mente  (11;  31)  Mittel  (25,  26;  45,  46)  zum 
Verriegeln  jedes  der  Kontaktelemente  (11;  31) 
in  eingesetzter  Stellung  innerhalb  seines  Stift- 
spalts  (12;  32)  aufweist. 

2.  Mehrfachkontaktanordnung  nach  Anspruch  1, 
bei  welcher  das  Mittel  (25,  26;  45,  46)  zum 
Verriegeln  der  Kontaktelemente  (11;  31)  an  ih- 
rem  Platz  ein  mit  Abstand  voneinander  ange- 
ordnetes  Paar  von  Widerhaken  (25,  26;  45,  46) 
aufweist,  welche  sich  von  mit  Abstand  vonein- 
ander  angeordneten  Bereichen  des  Korperba- 
sisabschnitts  jedes  Kontaktelements  (11;  31) 
erstrecken  und  in  das  Gehause  (10;  30)  ein- 
dringen,  urn  ein  Zuruckziehen  der  Kontaktele- 
mente  (11;  31)  aus  der  eingesetzten  Stellung 
zu  verhindern. 

3.  Mehrfachkontaktanordnung  nach  Anspruch  1, 
bei  welcher  jedes  flexible  Fingerelement  (10a, 
10b;  30a,  30b)  eine  nach  unten  und  innen 
schrag  verlaufende  Flache  aufweist,  welche 
dazu  ausgebildet  ist,  mit  einer  Endrandflache 
einer  Schaltungskarte  (16;  36)  wahrend  der 
Schwenkbefestigung  derselben  in  Eingriff  zu 
treten,  wobei  ein  derartiges  Eingreifen  bewirkt, 
daf3  die  Fingerelemente  (10a,  10b;  30a,  30b) 
auseinandergebogen  werden  bis  die  Endran- 
der  unter  den  Fingerelementen  (10a,  10b;  30a, 
30b)  vorbeigehen,  urn  es  den  Fingerelementen 
(10a,  10b;  30a,  30b)  zu  ermoglichen,  auBer 
Eingriff  mit  den  Endrander  und  uber  die  Schal- 
tungskarte  (16;  36)  zu  schnappen. 

4.  Flexibles  Kontaktelement  (11;  31),  welches 
dazu  ausgebildet  ist,  in  einem  dielektrischen 
Gehause  (10;  30)  fur  flexiblen  Eingriff  mit  einer 
elektrische  Kontakte  an  entgegengesetzten 
Seiten  derselben  aufweisenden,  gedruckten 
Schaltungskarte  (16;  36)  gehalten  zu  werden, 
wobei  das  Kontaktelement  (11;  31)  einen  dun- 
nen,  flachen  Metallkorper  mit  einem  Basisab- 
schnitt  und  ein  Paar  einander  gegenuberlie- 
gender,  flexibler  Kontaktarme  (22,  23;  42,  43) 
umfaBt,  welche  sich  von  dem  Basisabschnitt 
nach  oben  erstrecken  und  in  Kontaktenden 
(22a,  23a;  42a,  43a)  enden,  die  zwischen  sich 
einen  zum  Aufnehmen  von  und  zum  Eingriff 
mit  einem  Kontaktrand  (15;  35)  der  eingefugten 
und  dazwischen  verschwenkten  Schaltungskar- 
te  (16;  36)  eingerichteten,  flexiblen  Zwischen- 

raum  bilden,  wobei  einer  (23;  43)  der  Kontak- 
tarme  (22,  23;  42,  43)  in  einem  ersten  Kontak- 
tende  (23a;  43a)  endet  und  der  andere  (22; 
42)  der  Kontaktarme  (22,  23;  42,  43)  in  einem 

5  zweiten  Kontaktende  (22a;  42a)  endet,  dadurch 
gekennzeichnet,  dal3  ein  mit  Abstand  voneinan- 
der  angeordnetes  Paar  von  Kontaktbeinen 
(11a,  11b;  31a,  31b)  sich  von  dem  Basisab- 
schnitt  durch  Offnungen  (24a,  24b;  34a,  34b)  in 

io  dem  Boden  (17;  37)  des  dielektrischen  Gehau- 
ses  (10;  30)  hindurchgehend  nach  unten  er- 
streckt,  wobei  sich  einer  (23;  43)  der  Kontak- 
tarme  (22,  23;  42,  43)  in  einem  uber  einem 
(11a;  31a)  der  Beine  (11a,  11b;  31a,  31b)  lie- 

15  genden  Bereich  von  dem  Basisabschnitt  er- 
streckt  und  im  wesentlichen  in  der  Befesti- 
gungsrichtung  der  Schaltungskarte  (16;  36)  ge- 
rade  ist,  der  andere  (22;  42)  der  Kontaktarme 
(22,  23;  42,  43)  sich  uber  das  andere  (11;  31b) 

20  der  Beine  (11a,  11b;  31a,  31b)  von  dem  Basis- 
abschnitt  erstreckt  und  einen  sich  in  einer  zur 
Richtung  der  Beine  (11a,  11b;  31a,  31b)  im 
wesentlichen  orthogonalen  Richtung  von  den 
Beinen  (11a,  11b;  31a,  31b)  weg  erstreckenden 

25  Bodenabschnitt  (22b;  42b),  einen  aufrechten 
Bogenabschnitt  (22c;  42c)  und  einen  oberen 
Abschnitt  (22d;  42d)  aufweist,  welcher  sich 
uber  das  andere  Bein  (11a;  31a)  hinaus  zuruk- 
kerstreckt,  wobei  das  Kontaktelement  (11;  31) 

30  ferner  wenigstens  ein  Mittel  (25,  26;  45;  46) 
zum  Verriegeln  des  Elements  (11;  31)  in  einge- 
setzter  Stellung  in  dem  dielektrischen  Gehause 
(10;  30)  umfaBt. 

35  5.  Flexibles  Kontaktelement  (11;  31)  nach  An- 
spruch  4,  bei  welchem  das  Verriegelungsmittel 
(25,  26;  45,  46)  ein  mit  Abstand  voneinander 
angeordnetes  Paar  Widerhaken  (25,  26;  45,  46) 
umfaBt,  von  denen  einer  von  jedem  Ende  des 

40  Korperabschnitts  vorragt,  urn  mit  dem  dielektri- 
schen  Gehause  (10;  30)  in  eindringenden  Ver- 
riegelungseingriff  zu  treten,  wenn  das  Kontakt- 
element  (11;  31)  in  die  eingesetzte  Stellung 
darin  gezwangt  wird. 

45 
Revendicatlons 

1.  Dispositif  (13;  33)  a  contacts  multiples  pour 
recevoir  le  bord  (15;  35)  de  contact  d'une  carte 

50  mince  (16;  36)  de  circuits  imprimes  destinee  a 
etre  fixee  d'une  maniere  articulee  dans  celui- 
ci,  ledit  dispositif  (13;  33)  comportant  un  boltier 
dielectrique  allonge  (10;  30)  ayant  une  fente 
allongee  (14;  34)  congue  pour  recevoir  ledit 

55  bord  (15;  35)  de  contact,  une  paire  d'elements 
formant  doigts  souples  espaces  (10a,  10b;  30a; 
30b),  un  doigt  a  chaque  extremite  de  ladite 
fente  allongee  (14;  34),  chacun  desdits  ele- 
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merits  formant  doigts  (10a,  10b;  30a,  30b) 
s'enclenchant  sur  les  bords  lateraux  d'une  car- 
te  de  circuits  a  fixer  et  ayant  une  surface 
inferieure  plane  congue  pour  se  trouver  au- 
dessus  d'une  partie  de  la  surface  superieure  5 
d'une  telle  carte  (16;  36)  de  circuits,  vers  I'inte- 
rieur  desdits  bords  de  celle-ci,  plusieurs  fentes 
etroites  uniformement  espacees  (12;  32)  pour 
des  broches  de  contact  s'etendant  a  travers 
ladite  fente  allongee  (14;  34),  plusieurs  ele-  w 
ments  de  contact  minces  (11;  31),  un  seul 
etant  engage  dans  chacune  desdites  fentes 
(12;  32)  pour  broches,  chacun  desdits  ele- 
ments  (11;  31)  de  contact  comportant  un  corps 
metallique  plat  ayant  une  partie  basale  s'eten-  is 
dant  a  travers  ladite  fente  allongee  (14;  34)  et 
supportant  une  paire  de  bras  de  contact  sou- 
pies  verticaux  opposes  (22,  23;  42,  43),  un  de 
chaque  cote  de  ladite  fente  allongee  (14;  34) 
et  chacun  ayant  une  extremite  (22a,  23a;  42a,  20 
43a)  de  contact  qui  s'etend  sur  ladite  fente 
allongee  (14;  34)  et  est  congue  pour  venir 
electriquement  au  contact  d'un  contact  electri- 
que  present  sur  une  face  de  ladite  carte  (16; 
36)  de  circuits  imprimes  fixee  dans  ladite  fente  25 
allongee  (14;  34),  un  premier  (23;  43)  desdits 
bras  (22,  23;  42,  43)  de  contact  s'etendant 
depuis  ladite  partie  basale  et  se  terminant  a 
une  premiere  extremite  (23a;  43a)  de  contact, 
et  I'autre  (22;  42)  desdits  bras  (22,  23;  42,  43)  30 
de  contact  s'etendant  depuis  ladite  partie  ba- 
sale  et  se  terminant  a  une  seconde  extremite 
(22a;  42a)  de  contact,  lesdites  extremites  (22a, 
23a;  42a,  43a)  de  contact  etant  espacees 
d'une  distance  legerement  superieure  a  35 
I'epaisseur  du  bord  (15;  35)  de  contact  de 
ladite  carte  (16;  36)  de  circuits  de  fagon  que 
chacun  desdits  bras  de  contact  souples  (22, 
23;  42,  43)  soit  supporte  dans  sa  fente  (12;  32) 
pour  broche  afin  de  flechir  pour  venir  electri-  40 
quement  au  contact  d'une  dite  carte  (16;  36) 
de  circuits  pendant  la  fixation  articulee  de  cel- 
le-ci,  caracterise  en  ce  que  chacune  desdites 
fentes  (12;  32)  pour  broches  comporte  une 
paire  d'ouvertures  espacees  (24a,  24b;  34a,  45 
34b)  presentes  dans  le  fond  (17;  37)  de  celle- 
ci,  chacun  desdits  elements  (11;  31)  de 
contact  comporte  une  paire  de  branches  de 
contact  espacees  (11a,  11b;  31a,  31b)  s'eten- 
dent  depuis  sa  partie  basale  a  travers  lesdites  so 
ouvertures  (24a,  24b;  34a,  34b)  pour  qu'au 
moins  une  desdites  branches  (11a,  11b;  31a, 
31b)  eteblisse  une  connexion  electrique  a  I'ex- 
terieur  dudit  boltier  (10;  30),  un  premier  (23; 
43)  desdits  bras  (22,  23;  42,  43)  de  contact  55 
s'etendent  dans  une  zone  situee  au-dessus 
d'une  (11a;  31a)  desdites  branches  (11a,  11b; 
31a,  31b)  et  etant  sensiblement  rectiligne  dans 

le  direction  de  fixation  de  la  carte  (16;  36)  de 
circuits  et  I'autre  (22;  42)  desdits  bras  de 
contact  (22,  23;  42,  43)  s'etendant  au-dessus 
de  I'autre  (11b;  31b)  desdites  branches  (11a, 
11b;  31a,  31b)  et  ayant  une  partie  inferieure 
(22b;  42b)  qui  s'etend  a  I'ecart  desdites  bran- 
ches  (11a,  11b;  31a,  31b)  dans  une  direction 
sensiblement  perpendiculaire  a  le  direction 
desdites  branches  (11a,  11b;  31a,  31b),  une 
partie  coudee  vers  le  haut  (22c;  42c),  et  une 
partie  superieure  (22d;  42d)  qui  s'etend  vers 
I'arriere  au-dela  de  ladite  autre  branche  (11b; 
31b),  la  partie  basale  de  chacun  desdits  ele- 
ments  (11;  31)  de  contact  comportent  un 
moyen  (25,  26;  45,  46)  pour  verrouiller  chacun 
desdits  elements  (11;  31)  de  contact  dans  sa 
position  d'installation  dans  se  fente  (12;  32) 
pour  broche. 

2.  Dispositif  a  contacts  multiples  selon  la  revendi- 
cation  1,  dans  lequel  ledit  moyen  (25,  26;  45, 
46)  pour  verrouiller  en  place  lesdits  elements 
(11;  31)  de  contact  comporte  une  paire  de 
picots  espaces  (25,  26;  45,  46)  s'etendant  de- 
puis  des  zones  espacees  de  la  partie  basale 
du  corps  de  chaque  element  (11;  31)  de 
contact,  qui  penetrent  dans  ledit  boltier  (10; 
30)  pour  empecher  les  elements  (11;  31)  de 
contact  de  quitter  la  position  calee. 

3.  Dispositif  a  contacts  multiples  selon  la  revendi- 
cation  1  ,  dans  lequel  chaque  element  formant 
doigt  souple  (10a,  10b;  30a,  30b)  a  une  surface 
fuselee  vers  le  bas  et  vers  I'interieur,  congue 
pour  que  vienne  contre  elle  la  surface  du  bord 
d'extremite  d'une  carte  (16;  36)  de  circuits 
pendant  la  fixation  articulee  de  celle-ci,  cet 
engagement  amenant  lesdits  elements  formant 
doigts  (10a,  10b;  30a,  30b)  a  s'ecarter  en 
flechissant  jusqu'a  ce  que  lesdits  bords  d'ex- 
tremite  passent  sous  lesdits  elements  formant 
doigts  (10a,  10b;  30a,  30b)  pour  permettre 
auxdits  elements  formant  doigts  (10a,  10b; 
30a,  30b)  pour  se  degager  brusquement  des- 
dits  bords  d'extremite  et  de  se  soulever  sur 
ladite  carte  (16;  36)  de  circuits). 

4.  Element  de  contact  souple  (11;  31)  congu  pour 
etre  supporte  dans  un  boltier  dielectrique  (10; 
30)  afin  de  venir  d'une  maniere  souple  au 
contact  d'une  carte  (16;  36)  de  circuits  impri- 
mes  ayant  des  contacts  electriques  sur  ses 
faces  opposees,  ledit  element  (11;  31)  de 
contact  comportant  un  mince  corps  metallique 
plat  ayant  une  partie  basale,  une  paire  de  bras 
de  contact  souples  opposes  (22,  23;  42,  43) 
qui  s'etendent  vers  le  haut  depuis  ladite  partie 
basale  et  se  terminent  a  des  extremites  (22a, 
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23a;  42a,  43a)  de  contact  formant  entre  elles 
un  intervalle  souple  congu  pour  s'engager 
contre  un  bord  (15;  35)  de  contact  de  ladite 
carte  (16;  36)  de  circuits  introduite  et  articulee 
entre  ceux-ci,  un  premier  (23,  43)  desdits  bras  5 
(22,  23;  42,  43)  de  contact  se  terminant  a  une 
premiere  extremite  (23a;  43a)  de  contact,  et 
I'autre  (22;  42)  desdits  bras  (22,  23;  42,  43)  de 
contact  se  terminant  a  une  seconde  extremite 
(22a;  42a)  de  contact,  caracterise  en  ce  qu'une  10 
paire  de  branches  de  contact  espacees  (11a, 
11b;  31a,  31b)  s'etendent  vers  le  bas  depuis 
ladite  partie  basale  pour  passer  a  travers  des 
ouvertures  (24a,  24b;  34a,  34b)  menagees 
dans  le  fond  (17;  37)  dudit  boltier  dielectrique  is 
(10;  30),  ledit  premier  (23;  43)  desdits  bras  (22, 
23;  42,  43)  de  contact  s'etendant  depuis  ladite 
partie  basaie  dans  une  zone  situee  au-dessus 
d'une  (11a;  31a)  desdites  branches  (11a,  11b; 
31a,  31b)  et  etant  sensiblement  rectiligne  dans  20 
la  direction  de  la  fixation  de  la  carte  (16;  36) 
de  circuits,  ledit  autre  (22;  42)  desdits  bras  (22, 
23;  42,  43)  de  contact  s'etendent  depuis  ladite 
partie  basale  au-dessus  de  I'autre  (11b;  31b) 
desdites  branches  (11a,  11b;  31a,  31b)  et  25 
ayant  une  partie  inferieure  (22b;  42b)  qui 
s'etend  a  I'ecart  desdites  branches  (11a,  11b; 
31a,  31b)  dans  une  direction  sensiblement  per- 
pendiculaire  a  le  direction  desdites  branches 
(11a,  11b;  31a,  31b),  une  partie  coudee  vers  le  30 
haut  (22c;  42c),  et  une  partie  superieure  (22d; 
42d)  qui  s'etend  vers  I'arriere  au-dela  de  ladite 
autre  branche  (11b;  31b),  ledit  element  (11;  31) 
de  contact  comportant  egalement  au  moins  un 
moyen  (25,  26;  45,  46)  pour  verrouiller  ledit  35 
element  (11;  31)  dans  sa  position  d'installation 
dans  ledit  boltier  dielectrique  (10;  30). 

5.  Element  de  contact  souple  (11;  31)  selon  la 
revendication  4,  dans  lequel  ledit  moyen  de  40 
verrouillage  (25,  26;  45,  46)  comporte  une  pai- 
re  de  picots  espaces  (25,  26;  45,  46),  I'un 
depassent  de  chaque  extremite  de  ladite  partie 
formant  corps  pour  penetrer  et  venir  realiser 
un  verrouillage  dans  ledit  boiter  dielectrique  45 
(10;  30)  lorsque  I'element  (11;  31)  de  contact 
est  pousse  en  position  calee  dans  celui-ci. 
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