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Zero  insertion  force  connector. 

©  A  zero  insertion  force  connector  for  a  printed 
circuit  card  has  opposed  rows  of  terminals  (46,50) 
having  normally  spaced  contacts  (60)  at  the  ends  of 
outwardly  bowed  portions  (44,48).  Cams  (14,15)  and 
followers  (36,40)  are  located  beneath  the  bowed 
portions  in  positions  where  the  followers  can  engage 
the  bowed  portions,  engage  the  contacts  with  an 
inserted  card  and  then  stress  the  bowed  portions, 
supplying  contact  normal  force  and  contact  wipe. 
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Zero  Insertion  Force  Connector 

(i)  shank  portions  which  extend  through  a 
terminal  block  and  present  rows  of  projecting  tails 
below  the  block  adapted  for  connection  to  the 
circuit  board, 

5  (ii)  outwardly  bowed  portions  above  the 
block,  and 

(iii)  contacts  at  their  upper  free  ends,  and 

(b)  two  cams  extending  lengthwise  of  said 
10  rows,  one  for  each  row  of  terminals,  and  an  elon- 

gated  cam  follower  for  each  row  of  terminals,  each 
follower  being  positioned  outside  the  rows  and  be- 
neath  the  bowed  portions  of  the  terminals  in  one 
row  and  being  adapted  to  engage  the  bowed  por- 

75  tions  when  the  follower  is  raised  by  the  cam  and  to 
force  the  contacts  in  the  two  rows  toward  each 
other  and  into  wiping  contact  with  the  edge  of  a 
printed  circuit  card  placed  between  the  rows, 
wherein  the  cam  followers  are  enclosed  within  a 

20  one-piece  non-moving  housing  having  side  walls 
attached  to  the  sides  of  the  terminal  block  and 
having  top  and  end  walls  which  are  slotted  to 
receive  the  card,  the  terminals  emerge  from  the  top 
surface  of  the  terminal  block  in  two  rows,  and  the 

25  cams  are  longitudinally  movable  within  longitudinal 
channels  defined  by  the  rows  of  terminals,  the 
housing  and  the  top  surface  of  terminal  block. 

The  invention  may  be  understood  more  readily, 
and  various  other  features  and  aspects  of  the  in- 

30  vention  may  become  apparent,  from  consideration 
of  the  following  description. 

An  embodiment  of  the  invention  will  now  be 
described,  by  way  of  example  only  with  reference 
to  the  accompanying  drawings,  wherein:- 

35  Fig.  1  is  a  perspective  view  of  the  edge  card 
connector  of  the  present  invention. 

Fig.  2  is  a  schematic  representation  of  the 
relationship  between  Figs.  2A  and  2B. 

Fig.  2A  is  a  fragmentary  side  view  of  the 
40  connector  shown  in  Fig.  1,  parts  having  been 

broken  away  and  shown  in  section.  The  sections 
have  been  taken  on  irregular  line  2A-2A  in  Fig.  3. 

Fig.  2B  is  a  similar  view,  the  sections  having 
been  taken  on  line  2B-2B  in  Fig.  4. 

45  Fig.  3  is  a  transverse,  sectional  view  taken 
on  line  3-3  in  Fig.  2A. 

Fig.  4  is  a  transverse,  sectional  view  taken 
on  line  4-4  in  Fig.  2B. 

Figs.  5  and  6  are  side  and  end  views  of  the 
50  long  terminals  shown  in  Figs  3  and  4. 

Referring  to  Fig.  1  ,  the  edge  card  connector  is 
shown  to  include  a  housing  10  for  a  terminal  block 
12  and  cams  14,15.  Housing  10  has  openings  16 
for  detents  17  on  terminal  block  12.  A  handle  18  is 

BACKGROUND 

This  invention  relates  generally  to  electrical 
connectors  and,  more  particularly,  to  connectors 
into  which  the  edge  of  a  printed  circuit  card  can  be 
inserted  with  zero  insertion  force. 

It  is  known  in  the  art  that  such  connectors  can 
be  provided  with  cams  and  followers  for  spreading 
opposed  rows  of  terminals  when  a  card  is  to  be 
inserted  or  removed.  For  example,  cams  for  ten- 
sioning  as  well  as  spreading  the  terminals  have 
been  disclosed  by  Hamsher  et  al.  in  U.S.  Patent 
4,428,635.  In  this  connector,  all  of  the  normal  con- 
tact  force  must  be  supplied  at  the  terminal  block, 
thus  requiring  thick,  costly  material  in  the  terminals 
to  obtain  that  force.  Also,  the  frictional  force  of  the 
cam  followers  on  the  insides  of  the  free  ends  of  the 
cantiievered  arms  must  be  counteracted  before  a 
normal  force  is  applied. 

SUMMARY 

The  above  and  other  difficulties  have  been 
overcome  in  an  edge  card  connector  of  the  type 
having  opposed  rows  of  elongated  terminals  having 
spaced  contacts  at  their  free  ends,  a  cam  extend- 
ing  lengthwise  of  the  rows  and  an  an  elongated 
cam  follower  for  each  row  of  terminals.  The  follow- 
ers  are  located  outside  the  rows,  beneath  outwardly 
bowed  portions  in  the  lengths  of  the  terminals,  and 
are  adapted  to  engage  the  bowed  portions  and 
move  them  into  engagement  with  an  inserted  card. 
Then,  the  bowed  portions  are  stressed  to  achieve  a 
contact  wipe.  Shank  portions  of  the  terminals  ex- 
tend  through  a  terminal  block  and  present  rows  of 
projecting  tails  below  the  block  adapted  for  con- 
nection  to  a  circuit  board.  In  accordance  with  the 
invention,  the  cam  followers  are  enclosed  within  a 
one-piece,  non-moving  housing.  The  terminals 
which  are  preferably  staggered  and  alternately  long 
and  short  in  each  row  emerge  from  a  surface  of  the 
terminal  block.  The  cams  are  longitudinally  mov- 
able  in  channels  defined  by  the  rows  of  terminals, 
the  housing  and  the  terminal  block. 

In  a  preferred  form,  the  present  invention  pro- 
vides  a  a  zero  insertion  force  connector  for  con- 
necting  the  edge  of  a  printed  circuit  card  to  a 
circuit  board,  having 

(a)  opposed  rows  of  elongated  terminals  hav- 
ing 
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and  is  rounded  to  facilitate  entry  into  the  space 
between  partitions  62  in  housing  10  as  the  connec- 
tor  is  assembled  and  as  the  contacts  are  spread. 
Blades  42  on  followers  36,40  are  also  confined 

5  between  the  partitions  to  insure  alignment  with  the 
bowed  portions.  In  addition,  they  prevent  longitudi- 
nal  movement  of  the  followers  as  they  are  raised 
and  lowered  by  cams  14,15. 

As  best  shown  in  Fig.  6,  each  long  terminal  46 
10  has  its  tail  58  offset  laterally  from  shank  portion  56. 

The  short  terminals  50  have  similarly  offset  tails  54. 
From  side-to-side  of  terminal  block  12,  the  termi- 
nals  in  adjacent  longitudinal  rows  have  their  tails 
offset  longitudinally  in  opposite  directions.  Because 

75  of  that  feature  and  because  of  the  outwardly  ex- 
tending  shank  portions  56  in  the  long  terminals  46, 
there  are  four  tails  in  each  lateral  row,  i.e.,  for  two 
rows  of  opposed  terminals,  there  are  four  longitudi- 
nal  rows  of  tails. 

20  As  shown  in  Figs.  1-4  cam  followers  36,40  are 
enclosed  within  one-piece,  non-moving  housing 
having  side  walls  attached  to  the  sides  of  terminal 
block  12  and  having  top  and  end  walls  which  are 
slotted  to  form  slot  26  for  the  receipt  of  card  24. 

25  The  end  walls  also  have  openings  to  accommodate 
longitudinal  movement  of  cams  14,15  within  the 
housing.  As  shown  in  Figs.  3  and  4  terminals  46,50 
emerge  from  the  top  of  terminal  block  12  in  two 
rows,  and  the  cams  14,15  are  longitudinally  mov- 

30  able  within  longitudinal  channels  defined  by  the 
rows  of  terminals,  the  housing  10  and  the  top 
surface  of  the  terminal  block  12. 

pivotally  attached  at  19  to  block  12  and  has  pin 
fitted  into  slots  20  in  the  cams.  Handle  18  is 
grooved,  as  shown  at  22,  to  receive  one  edge  of  a 
printed  circuit  card  24  when  the  handle  is  down  to 
a  horizontal  position.  From  there,  card  24  can  be 
pushed  laterally  into  an  open-ended  slot  26  in  the 
top  wall  of  housing  10  to  the  point  where  it  is 
stopped  by  a  pin  28  and  another  pin  30  on  the 
card  is  seated  in  notches  at  the  other  end  of 
housing  10.  Then,  cams  14,15  are  moved  to  the 
positions  shown  in  Fig.  1  by  raising  handle  18. 

As  shown  in  Figs.  2A  and  2B,  cam  14  has 
ramps  32  which  coact  with  similarly  but  oppositely 
configured  projections  34  on  a  cam  follower  36  in 
housing  10.  Fingers  38  on  follower  36  limit  the 
movements  of  cam  14  which  movements  raise  and 
lower  the  follower.  Follower  36  is  shown  in  its 
lowered  position  in  Fig.  2A  and  in  the  raised  posi- 
tion  in  Fig.  2B. 

Referring  to  Figs.  3  and  4,  it  will  be  seen  that 
there  is  another  follower  40  associated  with  cam 
15.  Thus,  there  are  two  rows  of  opposed  terminals 
and  an  elongated  follower  located  outside  each 
row.  At  its  top,  each  follower  is  recessed  to  present 
a  comb-like  array  of  thin  blades  42  adapted  to 
engage  and  stress  bowed  portions  44  of  terminals 
46  when  followers  36,40  are  raised  from  the  posi- 
tion  shown  in  Fig.  3  to  the  position  shown  in  Fig.  4. 
Seats  between  the  blades  42  engage  and  stress 
the  bowed  portions  48  of  terminals  50.  In  each  row, 
the  bowed  portions  are  at  different  levels,  alter- 
nately  high  and  low,  with  a  high  bowed  portion  44 
in  one  row  opposite  a  low  bowed  portion  48  in  the 
other  row.  The  tops  of  blades  42  present  high 
surfaces  and  the  space  between  the  blades  present 
low  surfaces  positioned  to  engage  the  bowed  por- 
tions  of  the  terminals  46,50. 

Within  and  extending  from  end  wall  to  end  wall 
of  housing  10,  there  is  a  bar  51  beneath  slot  26.  As 
shown  in  Fig.  3,  the  shank  portions  of  terminals  46 
are  spaced  slightly  from  the  bar  51  .  Thus,  the  first 
flexing  of  the  terminals  46,50,  when  the  followers 
are  raised,  is  adjacent  terminal  block  12.  When  the 
terminals  contact  bar  51  ,  the  bowed  portions  44,48 
are  then  stressed  and  the  contacts  at  the  free  ends 
are  wiped  as  shown  in  Fig.  4. 

Terminals  50  are  relatively  short  and  have 
straight  shank  portions  52  leading  to  solder  tails  54. 
Although  solder  tails  have  been  shown  herein,  oth- 
er  configurations  such  as  wire  wrap  tails,  pins  or 
posts  could  be  used.  Longer  terminals  46  have 
shank  portions  56  bent  outwardly  (Figs.  3-5)  to 
solder  tails  58.  Shank  portions  52,56  are  embedded 
in  the  molded  terminal  block  12  and  tails  54,58 
project  therefrom.  Tails  54,58  are  adapted  for 
placement  in  an  apertured  printed  circuit  board  59. 
At  its  opposite  end,  each  terminal  has  a  card- 
engaging  contact  60  in  the  form  of  a  coined  dimple 

35  Claims 

1  .  A  zero  insertion  force  connector  for  connect- 
ing  the  edge  of  a  printed  circuit  card  to  a  circuit 
board,  having 

40  (a)  opposed  rows  of  elongated  terminals 
(46,50)  having 
(i)  shank  portions  (56,52)  which  extend  through  a 
terminal  block  (12)  and  present  rows  of  projecting 
tails  (54,58)  below  the  block  adapted  for  connection 

45  to  the  circuit  board, 
(ii)  outwardly  bowed  portions  (44,48)  above  the 
block,  and 
(iii)  contacts  (60)  at  their  upper  free  ends,  and 

(b)  two  cams  (14,15)  extending  lengthwise  of 
so  said  rows,  one  for  each  row  of  terminals,  and  an 

elongated  cam  follower  (36,40)  for  each  row  of 
terminals,  each  follower  being  positioned  outside 
the  rows  and  beneath  the  bowed  portions  of  the 
terminals  in  one  row  and  being  adapted  to  engage 

55  the  bowed  portions  when  the  follower  is  raised  by 
the  cam  and  to  force  the  contacts  in  the  two  rows 
toward  each  other  and  into  wiping  contact  with  the 
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Amended  claims  in  accordance  with  Rule  86(2) 
EPC. 

2.  A  connector  according  to  claim  1  wherein 
the  terminal  block  is  a  molded  block  and  the  shank 
portions  of  the  terminals  have  offset  portions  which 
are  embedded  in  the  terminal  block. 

3.  A  connector  according  to  claim  1  or  2 
wherein  a  bar  (51)  extends  from  end  wall  to  end 
wail  of  the  housing  beneath  the  slot  in  the  top  wall, 
the  shank  portions  of  the  terminals  being  spaced 
slightly  from  said  bar  before  the  followers  are 
raised  but  contacting  the  bar  as  the  followers  are 
raised,  whereby  first  flexing  of  the  terminals  as  the 
followers  are  raised  is  adjacent  the  terminal  block 
but  when  the  terminals  contact  the  bar  the  bowed 
portions  are  stressed  and  the  contacts  at  the  free 
ends  are  brought  into  wiping  contact  with  the  card. 

4.  A  connector  according  to  any  one  of  claims 
1  to  3  wherein  the  cams  have  a  series  of  ramps 
(32)  on  their  upper  surface  which  coact  with  similar 
but  oppositely  configured  projections  (34)  on  the 
lower  surface  of  the  followers  whereby  the  follow- 
ers  move  vertically  as  the  ramp  is  moved  longitudi- 
nally. 

5.  A  connector  according  to  any  one  of  claims 
1  to  4  wherein  the  terminals  in  each  row  are  of  two 
different  lengths,  alternately  long  and  short,  and 
wherein  the  bowed  portions  in  each  row  are  at 
different  levels,  alternately  high  and  low,  with  a 
high  bowed  portion  in  one  row  opposite  a  low 
bowed  portion  in  the  other  row  and  wherein  each 
follower  has  a  top  interrupted  by  recesses  present- 
ing  high  and  lower  surfaces  positioned  to  engage 
the  bowed  portions  in  the  terminals. 

6.  A  connector  according  to  claim  5  wherein 
the  shank  portions  of  the  long  terminals  within  the 
terminal  block  are  bent  outwardly  so  as  to  provide 
four  longitudinal  rows  of  tails  and  wherein  the  ter- 
minals  in  adjacent  longitudinal  rows  have  their  tails 
offest  longitudinally 

edge  of  a  printed  circuit  card  placed  between  the 
rows, 

characterized  in  that  the  cam  followers  are 
enclosed  within  a  one-piece  non-moving  housing 
(10)  having  side  walls  attached  to  the  sides  of  the 
terminal  block  and  having  top  and  end  walls  which 
are  slotted  to  receive  the  card,  the  terminals 
emerge  from  the  top  surface  of  the  terminal  block 
in  two  rows,  and  the  cams  are  longitudinally  mov- 
able  within  longitudinal  channels  defined  by  the 
rows  of  terminals,  the  housing  and  the  top  surface 
of  terminal  block. 

2.  A  connector  according  to  claim  1  wherein 
the  terminal  block  is  a  molded  block  and  the  shank 
portions  of  the  terminals  have  offset  portions  which 
are  embedded  in  the  terminal  block. 

3.  A  connector  according  to  claim  1  or  2 
wherein  a  bar  (51)  extends  from  end  wall  to  end 
wall  of  the  housing  beneath  the  slot  in  the  top  wall, 
the  shank  portions  of  the  terminals  being  spaced 
slightly  from  said  bar  before  the  followers  are 
raised  but  contacting  the  bar  as  the  followers  are 
raised,  whereby  first  flexing  of  the  terminals  as  the 
followers  are  raised  is  adjacent  the  terminal  block 
but  when  the  terminals  contact  the  bar  the  bowed 
portions  are  stressed  and  the  contacts  at  the  free 
ends  are  brought  into  wiping  contact  with  the  card. 

4.  A  connector  according  to  any  one  of  claims 
1  to  3  wherein  the  cams  are  movable  longitudinally 
within  the  housing  and  have  a  series  of  ramps  (32) 
on  their  upper  surface  which  coact  with  similar  but 
oppositely  configured  projections  (34)  on  the  lower 
surface  of  the  followers  whereby  the  followers 
move  vertically  as  the  ramp  is  moved  longitudinally 
and  wherein  the  terminals  emerge  from  the  top 
surface  of  the  terminal  block  in  two  rows. 

5.  A  connector  according  to  any  one  of  claims 
1  to  4  wherein  the  terminals  in  each  row  are  of  two 
different  lengths,  alternately  long  and  short,  and 
wherein  the  bowed  portions  in  each  row  are  at 
different  levels,  alternately  high  and  low,  with  a 
high  bowed  portion  in  one  row  opposite  a  low 
bowed  portion  in  the  other  row  and  wherein  each 
follower  has  a  top  interrupted  by  recesses  present- 
ing  high  and  lower  surfaces  positioned  to  engage 
the  bowed  portions  in  the  terminals. 

6.  A  connector  according  to  claim  5  wherein 
the  shank  portions  of  the  long  terminals  within  the 
terminal  block  are  bent  outwardly  so  as  to  provide 
four  longitudinal  rows  of  tails  and  wherein  the  ter- 
minals  in  adjacent  longitudinal  rows  have  their  tails 
offest  longitudinally  in  opposite  directions  so  as  to 
provide  lateral  rows  of  four  tails  each. 
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