
Europaisches  Patentamt 

®  European  Patent  Office  @  Publication  number:  0 1 0 1   5 3 9  
A  9  

�   

Office  europ^en  des  brevets  rxc- 

®  EUROPEAN  PATENT  APPLICATION 

®  Application  number:  83105759.1  ©  Int.  CI.3:  H  01  R  2 3 / 7 0  

@  Date  of  filing:  11.06.83 

©  Priority:  25.08.82  US  41  1516  @  Applicant:  Elfab  Corporation,  4200  Wiley  Post  Road, 
Addison  Texas  7S001  (US) 

@  Inventor:  Weaver,  Harry  S.,  11312  Buchanan,  Dallas 
Texas  75228  (US) 

®  Date  of  publication  of  application:  29.02.84  Inventor:  Ammon,  Preston,  5074  LakehUI  Ct,  Dallas 
Bulletin  84/9  Texas  75220  (US) 

Inventor:  Evans,  Evan,  3005  Park  Blvd.,  Piano 
Texas  75074{US) 

®  Representative:  UEXKULL  &  STOLBERG  Patentanwalte, 
@)  Designated  Contracting  States:  BE  CH  DE  FR  GB  IT  Li  Beselerstrasse  4,  D-2000  Hamburg  52  (DE) 

@  Printed  circuit  board  finger  connector  and  method  of  manufacture. 

  An  electrical  connector  for  the  terminating  edge  of  a 
printed  circuit  board  to  form  the  portion  of  the  printed  circuit 
board  adapted  to  engage  bowed  portions  of  contact  fingers 
in  a  conventional  card  edge  connector.  The  finger  connector 
insulator  includes  a  slotted  head  section  for  receiving  the 
board  edge  and  a  blade  section  for  engaging  a  conventional 
card  edge  connector.  Each  side  of  the  insulator  contains  a 
plurality  of  spaced  contact  receiving  sleeves  formed  by 
parallel,  transversely  extending  recesses  which  face  out- 
wardly  on  the  blade  and  inwardly  from  each  wall  of  the 
slotted  head  and  which  are  connected  by  coaxial  apertures 
formed  in  the  head  section. 



Fie ld   of  the  I n v e n t i o n  

The  p r e sen t   i n v e n t i o n   r e l a t e s   to  e l e c t r i c a l   c o n n e c t o r s ,   and,  more 

p a r t i c u l a r l y ,   to  a  c o n n e c t o r   fo r   a t t a c h m e n t   d i r e c t l y   to  c i r c u i t r y  

d i s p o s e d   a l o n g   the  edge  of  a  p r i n t e d   c i r c u i t   b o a r d ,   s a id   c o n n e c t o r  

h a v i n g   p a r a l l e l ,   t r a n s v e r s e l y   e x t e n d i n g   c o n t a c t s   for   c o n n e c t i n g   t h e  

board  c i r c u i t r y   to  a  p r i n t e d   c i r c u i t   board  edge  c o n n e c t o r .  

H i s t o r y   of  the  P r i o r   A r t  

A  c o n v e n t i o n a l   p r i n t e d   c i r c u i t   b o a r d   c o n s i s t s   of  a  f l a t   s h e e t   o f  

g l a s s   epoxy  i n s u l a t i v e   m a t e r i a l   hav ing   s o l d e r   coated  c o n d u c t i v e   c o p p e r  

paths  formed  over   one  or  both  of  the  s u r f a c e s   of  the  board.  The  c o n d u c -  

t i v e   paths  i n t e r c o n n e c t   v a r i o u s   c i r c u i t  c o m p o n e n t s   which  are  mounted  on  

the  board   and  e l e c t r i c a l l y   i n t e r c o n n e c t e d   to  the  c o n d u c t i v e   p a t h s .  

H i s t o r i c a l l y ,   i n t e r c o n n e c t i o n   b e t w e e n   the  v a r i o u s   e l e c t r i c a l   p o i n t s  

along  the  su r f ace   of  the  board  has  been  made  with  c i r c u i t r y   e x t e r i o r   o f  

the  board  by  means  of  c o n v e n t i o n a l   p r i n t e d   c i r c u i t   card  edge  c o n n e c t o r s .  

That  i s ,   the  p r i n t e d   c i r c u i t   b o a r d ,   or  c a r d ,   g e n e r a l l y   has  one  e d g e  

along  which  is  spaced  a  p l u r a l i t y   of  p a r a l l e l ,   t r a n s v e r s e l y   e x t e n d i n g  



c o n d u c t i v e   f i n g e r s   formed  by  p r o c e s s e s   which  i nc lude   gold  p l a t i n g   of  t h e  

f i n g e r s .   The  f i n g e r s   are  e l e c t r i c a l l y   connected  with  v a r i o u s   components  

on  the  c i r c u i t   card   and  are  a d a p t e d   to  be  r e s i l i e n t l y   engaged   by  t h e  

c o n t a c t s   of  a  c o n v e n t i o n a l   p r i n t e d   c i r c u i t   board  edge  connector   when  t h e  

edge  is  i n s e r t e d   into  the  connec to r   card  s l o t .  

For  maximum  r e l i a b i l i t y   the  c o n d u c t i v e   f i n g e r s   of  the  p r i n t e d  

c i r c u i t   board  are  c o n v e n t i o n a l l y   p l a t e d   with  a  n o n c o r r o s i v e   metal   s u c h  

as  g o l d .   P l a t i n g   of  the  c o n d u c t i v e   c o n t a c t   f i n g e r s   r e q u i r e s   t h a t   a 

p r i n t e d   c i r c u i t   board,   which  is  o t h e r w i s e   f i n i s h e d ,   be  s u b j e c t e d   to  t h e  

a d d i t i o n a l   o p e r a t i o n s   of  g o l d   p l a t i n g .   Gold  p l a t i n g   is  r e l a t i v e l y  

expens ive   in  comparison  with  o ther   t e c h n i q u e s   for  adding  gold  to  a  m e t a l  

s u r f a c e   in  t h a t   s u b s t a n t i a l   g o l d   s c r a p   is  p r o d u c e d   in  the  p l a t i n g   o f  

edge  f i n g e r s   which  must  be  f u r t h e r   p r o c e s s e d   by  e x p e n s i v e   r e f i n i n g  

t e c h n i q u e s   to  r e c o v e r   the  gold.   Moreover ,   gold  p l a t i n g   of  edge  f i n g e r s  

r e q u i r e s   a  g r ea t   deal   of  a d d i t i o n a l   m a n u f a c t u r i n g   time  in  the  making  o f  

p r i n t e d   c i r c u i t   b o a r d s   and  a  g r e a t   d e a l   more  go ld   than  t h a t   which  i s  

a c t u a l l y   d e p o s i t e d   on  the  edge  f i n g e r   s u r f a c e s .   Fu r the r ,   in  the  e v e n t  

any  one  of  the  gold  p l a t e d   f i n g e r s   of  the  p r i n t e d   c i r c u i t   board  becomes 

damaged  in  the  m a n u f a c t u r i n g   p r o c e s s ,   the  e n t i r e ,   o f ten   very  e x p e n s i v e ,  

board  may  have  to  be  s c r a p e d .  



The  p l a t e d   g o l d   s u r f a c e s   of  c o n v e n t i o n a l   c o n t a c t   f i n g e r s   of  a  

p r i n t e d   c i r c u i t   card  edge  are  sometimes  damaged  by  a b r a s i v e   engagement  

wi th   card   edge  c o n n e c t o r   c o n t a c t s   d u r i n g   r e p e a t e d   i n s e r t i o n s   a n d  

w i t h d r a w a l s .   A  go ld   c o n t a c t   s u r f a c e   formed  by  an  i n l a y   p r o c e s s   is  o f  

h igher   r e l i a b i l i t y   and  much  more  a b r a s i o n   r e s i s t a n t   and,  thus ,   r e s u l t s  

in  a  c o n t a c t   h a v i n g   a  l i f e   of  more  c o n n e c t o r   i n s e r t i o n   and  w i t h d r a w a l  

cyc l e s   than  a  con tac t   having   the  same  th ' ickness   of  p l a t e d   gold.   It  h a s  

a l s o   been  o b s e r v e d   t h a t   d u r i n g   i n s e r t i o n   of  a  card   edge  i n t o   an  e d g e  

c o n n e c t o r   not  o n l y   are  the  p l a t e d   f i n g e r s   on  the  card  a b r a d e d   b u t  

i n s e r t i o n   of  the  g l a s s   epoxy  edge  on  the  board,   which  is  o f t en   b e v e l e d  

for   ease   of  i n s e r t i o n   i n t o   the  c o n n e c t o r ,   a b r a d e s   the  p l a t e d   c o n t a c t  

s u r f a c e s   of  the  edge  c o n n e c t o r   c o n t a c t s .   T h e r e f o r e ,   r e p l a c i n g   t h e  

l e a d i n g   edge  which  engages   a  ca rd   edge  c o n n e c t o r   w i th   a  l e s s   a b r a s i v e  

m a t e r i a l   than   g l a s s   e p o x y  w o u l d   s u b s t a n t i a l l y   r e d u c e   the  wear  on  t h e  

card  edge  connec tor   c o n t a c t s .  

Ce r t a in   high  r e l i a b i l i t y   a p p l i c a t i o n s   c a l l   for  the  use  of  m e t a l - t o -  

m e t a l   c o n n e c t o r s   for   a l l   p r i n t e d  c i r c u i t   card  i n t e r c o n n e c t o r s .   One 

reason   for  t h i s   is  the  fac t   tha t   p l a t e d   edge  f i n g e r s   are  formed  from  t h e  

same  th in   c o p p e r  l a y e r   as  the  c i r c u i t r y   on  the  board  which  o f ten   may  be  

on  the  order   of  only  .002  inches  in  t h i c k n e s s .   Such  th in   conduc to r s   a r e  

sub jec t   to  f a i l u r e   under  c e r t a i n   c o n d i t i o n s .   The  edge  f i n g e r   c o n n e c t o r  

of  the  p r e s e n t   i n v e n t i o n   produces   what  is  e s s e n t i a l l y   a  m e t a l - t o - m e t a l  



i n t e r c o n n e c t i o n   with  a  p r i n t e d   c i r c u i t   card  edge  connec tor   s u b s t a n t i a l l y  

and  i n e x p e n s i v e l y   enhancing  the  r e l i a b i l i t y   of  c o n v e n t i o n a l   card  edge  

i n t e r c o n n e c t i o n s .  

An  a d d i t i o n a l   problem  a s s o c i a t e d   with  c o n v e n t i o n a l   p r i n t e d   c i r c u i t  

card  edge  i n t e r c o n n e c t i o n   is  tha t   s t anda rd   card  edge  connec to r s   are  made 

wi th   s t a n d a r d   s p a c i n g s   b e t w e e n   opposed   rows  of  bowed  c o n t a c t s   and  t h e  

t h i c k n e s s   of  the  p r i n t e d   c i r c u i t   board  may  vary.   This  is  p a r t i c u l a r l y  

p r e v a l e n t   w i th   the  t h i c k e r ,   s t a c k e d   or  m u l t i - l a y e r   b o a r d s .   C o n s e -  

q u e n t l y ,   the  space  between  opposed  rows  of  p l a t e d   f i n g e r s   a long  o p p o s i t e  

fac ing   edges  of  the  board  may  vary  p roduc ing   a  v a r i a t i o n   in  the  i n s e r -  

t ion   and  w i thd rawa l   f o r c e s   of  the  card  edge  into  the  connec tor   and  t h e  

r e l i a b i l i t y   with  which  mating  s u r f a c e s   engage  one  another .   For  c e r t a i n  

a p p l i c a t i o n s ,   s p e c i f i c a t i o n s   r e q u i r e   t h a t   a  card  edge  c o n n e c t o r   m a t e  

wi th   and  r e l i a b l y   c o n n e c t   card   edges   v a r y i n g   in  t h i c k n e s s   from  0 . 0 5 4  

i n c h e s   to  0.071  i n c h e s .   This   must  a l s o   be  done  w i t h i n   c e r t a i n   maximum 

push  i n s e r t i o n   f o r c e   r e q u i r e m e n t s   for   i n s e r t i o n   of  the  card   i n t o   t h e  

s l o t   of  the  connec to r .   These  c r i t e r i a   impose  severe   l i m i t a t i o n s   on  t h e  

des ign  of  card  edge  connec to r s   to  meet  them  at  minimum  cost.   The  b l a d e  

p o r t i o n   of  the  edge  f i n g e r   connec to r   of  the  p r e s e n t   i n v e n t i o n   p r e s e n t s   a  

u n i f o r m   d e s i r e d   t h i c k n e s s   b e t w e e n   c o n d u c t i v e   c o n t a c t s   fo r   min imum 

i n s e r t i o n   fo rces   and  a  un i form  o v e r a l l   r ib   t h i c k n e s s   near  the  maximum 

a c c e p t a b l e   to  the  card   s l o t   to  h o l d   the  c o n n e c t i o n   s e c u r e   a n d  



m o t i o n l e s s ,   a l l   r e g a r d l e s s   of  p r i n t e d   c i r c u i t   board  t h i c k n e s s .   These  

f e a t u r e s   a l so   g r e a t l y   s i m p l i f y   the  des ign   of  card  edge  connec to r s   to  b e  

used  with  the  edge  f i n g e r   connec to r   of  the  p resen t   i n v e n t i o n .  

The  use  of  c o n v e n t i o n a l   p l a t e d   edge  f i n g e r s   on  p r i n t e d   c i r c u i t  

boards  a l so   s e r i o u s l y   l i m i t s   the  e f f i c i e n c y   with  which  r e l a t i v e l y   s m a l l  

ca rds   can  be  m a n u f a c t u r e d .   That  i s ,   s e v e r a l   s m a l l e r   p r i n t e d   c i r c u i t  

boards  are  g e n e r a l l y   f a b r i c a t e d   on  a  s i n g l e   s u b s t r a t e   as  p a r t s   of  l a r g e r  

b o a r d s   to  max imize   m a t e r i a l   h a n d l i n g   e f f i c i e n c y   and  then   cut  i n t o  

s e p a r a t e   c a r d s   a f t e r   p r o c e s s i n g   is  c o m p l e t e d .   The  p r e s e n c e   of  e d g e  

f i n g e r s   on  the  cards  n e c e s s i t a t e s   tha t   the  card  c i r c u i t r y   be  a r ranged   so  

tha t   a l l   the  edge  p o r t i o n s   of  t h e  c a r d s   l i e   a long  the  edges  of  the  l a r g e  

s u b s t r a t e   to  p e r m i t   g o l d   p l a t i n g ,   a  s e r i o u s   manufac tu r i ng   l i m i t a t i o n .  

E l i m i n a t i o n   of  the  p l a t e d   g o l d   f i n g e r s   on  the  ca rds   p e r m i t s   much  m o r e  

e f f i c i e n t   a r r a n g e m e n t   of  ca rd   c i r c u i t r y   on  l a r g e   s u b s t r a t e s   f o r  

s u b s t a n t i a l   s av ings   in  p r o c e s s i n g   c o s t s .  

C o n n e c t o r s   h a v i n g   rows  of  spaced   c o n t a c t   f i n g e r s   for   m o u n t i n g   t o  

the  edge  of  a  p r i n t e d   c i r c u i t   card   have  been  d e v e l o p e d .   H o w e v e r ,  

d e s p i t e   the  f a c t   t h a t   they   e l i m i n a t e   the  o v e r a l l   d i s a d v a n t a g e s   o f  

forming  p l a t e d   f i n g e r s   on  the  card  edge,  these  p r i o r   a r t   edge  c o n n e c t o r s  

p o s s e s s   numerous   d i s a d v a n t a g e s .   For  e x a m p l e ,   many  of  them  i n c l u d e  

r e l a t i v e l y   bulky  i n s u l a t o r s   which  o v e r - l i e   and  enc lose   the  edge  of  t h e  

p r i n t e d   c i r c u i t   card  and  r e q u i r e   e x p e n s i v e ,   time  consuming  i n s t a l l a t i o n  



means  such  as  b r a d s   and  b o l t s .   Of t en   such  c o n n e c t o r s   are  not  a d a p t e d  

for  engagement  with  a  s t a n d a r d   card  edge  connector   but  r e q u i r e   a  s p e c i a l  

m a t i n g   c o n n e c t o r   h a l f .   O the r   p r i o r   a r t   c o n n e c t o r s ,   such  as  F r e n c h  

Pa ten t   No.  7 ,344,374,   have  s i m i l a r l y   i nc luded   a  th in   i n s u l a t o r   s t r i p   t o  

which  f l a t   t r a n s v e r s e l y   e x t e n d i n g   c o n t a c t   s t r i p s   are  h e l d   by  t a b  

p o r t i o n s   which  o v e r l i e   s ides   of  the  s t r i p s   l e a v i n g   the  t ip  ends  t h e r e o f  

exposed.  P r o t r u d i n g   p o r t i o n s   of  the  con tac t   s t r i p s   are  s o l d e r e d   to  t h e  

board   w h e r e i n   the  i n s u l a t o r   s t r i p   a b u t t i n g l y   engages   the  boa rd   e d g e .  

Such  connec to r s   are  improvements   over  p l a t e d   edge  f i n g e r s   but  are  not  a s  

r e l i a b l e   or  as  adapted  to  as  rap id   assembly  and  a t t achment   to  a  p r i n t e d  

c i r c u i t   board  edge  as  the  connec to r   of  the  p resen t   i n v e n t i o n ,   as  w i l l   b e  

e v i d e n t   from  the  f o l l o w i n g   d i s c l o s u r e .  

Moreover,   and most   s i g n i f i c a n t l y ,   there   has  never   been  a  r e l i a b l e  

f i n g e r   connec to r   which  can  r e p l a c e   the  use  of  p l a t e d   edge  f i n g e r   t e r m i -  

n a t i o n s   l e s s   e x p e n s i v e l y   t h a n   the   cos t   of  the  p l a t e d   f i n g e r s .   The  

connec tor   of  the  p r e s e n t   i n v e n t i o n   i n c l u d e s   nove l   con tac t   and  i n s u l a t o r  

s t r u c t u a l   combina t ions   which  more  r e l i a b l e   and  l ess   e x p e n s i v e l y   o b v i a t e  

the  need  for  p l a t e d   edge  f i n g e r   t e r m i n a t i o n s   on  p r i n t e d   c i r c u i t   c a r d s .  



Summary  of  the  I n v e n t i o n  

The  i n v e n t i o n   r e l a t e s   to  an  i n t e r c o n n e c t i n g   f i n g e r   a s s e m b l y   f o r  

p r i n t e d   c i r c u i t   boards  hav ing   c i r c u i t r y   p a t t e r n s   formed  t he reon   with  a 

p l u r a l i t y   of  p a r a l l e l ,   spaced  c o n d u c t i v e   areas   ex t end ing   t r a n s v e r s e l y  

a l o n g   one  edge  a d a p t e d   fo r   e l e c t r i c a l   i n t e r c o n n e c t i o n .   More  p a r t i c u -  

l a r l y ,   the  i n v e n t i o n   comprises   a  p l u r a l i t y   of  e l o n g a t e ,   g e n e r a l l y   p l a n a r  

contac t   members  having   a  f i r s t   end  p o r t i o n   adapted  for  e l e c t r i c a l   c o n -  

nec t i on   with  the  c o n d u c t i v e   c i r c u i t r y   of  a  p r i n t e d   c i r c u i t   board  and  a 

second  m a t i n g   p o r t i o n   a d a p t e d   for   e l e c t r i c a l   c o n n e c t i o n   w i th   a 

connec t ing   mating  member  and  a  s h o u l d e r   p o r t i o n   t h e r e b e t w e e n .   An  i n s u -  

l a t i v e   h o u s i n g   i s  a l s o   p r o v i d e d   and  i n c l u d e s   a  p l u r a l i t y   of  c o n t a c t  

r e c e i v i n g   s l e e v e s .   The  h o u s i n g   is  formed  wi th   i n n e r   and  o u t e r  

c o n n e c t i n g   r e g i o n s .   The  i n n e r   r e g i o n   is  formed  by  a  s l o t t e d   b o d y  

p o r t i o n ,   i n c l u d i n g   a  p a i r   of  opposed   w a l l s   and  a  b o t t o m   h a v i n g   a  

p l u r a l i t y   of  r e c e s s e s   formed  in  the  opposed  w a l l s   in  p a r a l l e l   s p a c e d  

r e l a t i o n s h i p s .   The  r e c e s s e s   extend  t r a n s v e r s e l y   of  the  house  and  fo rm 

f i r s t   inner   s l e e v e   p o r t i o n s   for  r e c e i v i n g   the  f i r s t   c o n t a c t   end  p o r t i o n s  

c o n s t r u c t e d   fo r   e n g a g e m e n t   w i t h ,   and  e l e c t r i c a l   c o n n e c t i o n   to ,   t h e  

c o n d u c t i v e   c i r c u i t r y   of  the  p r i n t e d  c i r c u i t   boa rd .   The  i n s u l a t i v e  

housing  f u r t h e r   i n c l u d i n g   a  depending  b lade   p o r t i o n   compr is ing   the  o u t e r  

connec t ing   r eg ion   wherein  a  p l u r a l i t y   of  ou tward ly   f ac ing ,   t r a n s v e r s e l y  

e x t e n d i n g   r e c e s s e s   are  fo rmed   in  p a r a l l e l   spaced   r e l a t i o n s h i p .   T h e  



r e c e s s e s   form  second   o u t e r   s l e e v e   p o r t i o n s   for   r e c e i v i n g   the  s e c o n d  

con tac t   end  p o r t i o n s   for  ou twa rd ly   fac ing   mating  e l e c t r i c a l   engagement .  

The  i n s u l a t i v e   housing  a l so   has  a  p l u r a l i t y   of  a p e r t u r e s   formed  t h r o u g h  

the  bottom  of  the  s l o t t e d   body  p o r t i o n   which  i n t e r c o n n e c t s   each  of  t h e  

f i r s t   and  second   s l e e v e   p o r t i o n s   and  r e c e i v e s   each  of  the  c o n t a c t  

s h o u l d e r   p o r t i o n s .  

In  a n o t h e r   a s p e c t ,   the   i n v e n t i o n   i n c l u d e s   an  i m p r o v e d   e l e c t r i c a l  

c o n n e c t o r   for   a  p r i n t e d   c i r c u i t   boa rd   of  the  type   h a v i n g   c o n d u c t i v e  

s t r i p s   which   t e r m i n a t e   a l o n g   one  edge  in  a  p a r a l l e l ,   t r a n s v e r s e l y ,  

ex tending   spaced  r e l a t i o n s h i p .   An  i n s u l a t i v e   h o u s i n g   is  p r o v i d e d   a n d  

con ta ins   e l o n g a t e   c o n t a c t s   secured  to  the  edge  of  the  p r i n t e d   c i r c u i t  

board  for  a f f o r d i n g   e l e c t r i c a l   i n t e r c o n n e c t i o n   be tween   the  c o n d u c t i v e  

s t r i p s   and  a  c o n n e c t o r   member.  The  i m p r o v e m e n t   c o m p r i s e s   e l o n g a t e  

con tac t   members,  each  con t ac t   member  i n c l u d i n g   a  f i r s t   con tac t   r e g i o n  

adapted  for  p o s i t i o n i n g   in  f ac ing   engagement  with  the  mating  c o n n e c t o r  

member.  A  g e n e r a l l y   Y - s h a p e d   i n s u l a t i v e   h o u s i n g   is  p r o v i d e d   a n d  

i n c l u d e s   con tac t   r e c e i v i n g   s l e e v e s   formed  t h e r e t h r o u g h .   The  i n s u l a t i v e  

h o u s i n g   has  an  u p p e r   s l o t t e d   head  p o r t i o n   and  a  lower   b l a d e   p o r t i o n .  

The  s l o t t e d   head  has  a  p l u r a l i t y   of  inward ly   fac ing   r e c e s s e s   forming  an  

upper  p o r t i o n   of  the  s l e e v e s   p rov ided   in  t r a n s v e r s e l y   spaced  r e l a t i o n -  

ship  t h e r e i n .   Each  of  the  r e c e s s e s   r e c e i v e s   one  of  the  con tac t   members 

wi th   the  f i r s t   r e g i o n   in  i n w a r d l y   f a c i n g   engagemen t   w i th   one  of  t h e  



conduc t ive   s t r i p s .   The  lower  b l ade   p o r t i o n   of  the  i n s u l a t i v e   h o u s i n g  

i nc ludes   a  p l u r a l i t y   of  ou twa rd ly   fac ing   r e c e s s e s   formed  in  g e n e r a l l y  

p a r a l l e l   s p a c e d   r e l a t i o n s h i p .   Each  of  the  r e c e s s e s   forms  a  l o w e r  

po r t i on   of  the  s l e e v e   and  r e c e i v e s   one  of  the  c o n t a c t s   with  the  s econd  

contac t   r eg ion   adapted  for  o u t w a r d l y   fac ing   engagement  with  the  m a t i n g  

member. 

In  yet  ano ther   a s p e c t ,   the  i n v e n t i o n   i n c l u d e s   an  improved  method  o f  

m a n u f a c t u r i n g   an  e l e c t r i c a l   c o n n e c t o r .   The  method  is  of  the   t y p e  

w h e r e i n   rows  of  c o n t a c t s   are  s o l d e r e d   to  i n d i v i d u a l   c o n d u c t i v e   a r e a s  

spaced  t r a n s v e r s e l y   a long  opposed  edges  of  a  p r i n t e d   c i r c u i t   board.   The 

i m p r o v e m e n t   c o m p r i s e s   the  s t e p s   of  p r o v i d i n g   a  c o n n e c t o r   i n s u l a t o r  

h a v i n g   c o n t a c t   r e c e i v i n g   s l e e v e s   formed  t h e r e i n   and  a d a p t e d   f o r  

r e c e i v i n g   opposed  rows  of  e l e c t r i c a l   c o n t a c t s .   The  d i s t a n c e   between  t h e  

opposed  rows  of  c o n t a c t s   is  a p p r o x i m a t e l y   equal   to  the  t h i c k n e s s   of  t h e  

edge  of  the  p r i n t e d   c i r c u i t   board.   T r a n s v e r s e l y   r e s i l i e n t   c o n t a c t s   a r e  

formed  with  f i r s t   and  second  con tac t   r eg ions   and  the  l o n g i t u d i n a l   a x i s  

of  the  f i r s t   c o n t a c t   r eg ion   is  a n g u l a t e d   r e l a t i v e   to  the  l o n g i t u d i n a l  

axis  of  the  second  con t ac t   reg ion .   The  c o n t a c t s   are  then  i n s e r t e d   i n t o  

the  s l e e v e s   of  the  i n s u l a t o r   wherein  the  second  r eg ions   of  each  of  t h e  

c o n t a c t s   are   s e c u r e d   in  the   i n s u l a t o r s .   In  t h i s   manner   the  f i r s t  

r e g i o n s   of  opposed   c o n t a c t s   e x t e n d   toward   one  a n o t h e r   in  an  o p p o s e d  

r e l a t i o n s h i p .   The  edge  of  the  p r i n t e d   c i r c u i t   board  is  then  p o s i t i o n e d  



b e t w e e n   the  rows  of  f i r s t   c o n t a c t   r e g i o n s   to  b r i n g   each  of  the  f i r s t  

c o n t a c t   r e g i o n s   i n t o   s p r i n g   b i a s e d ,   f a c i n g   e n g a g e m e n t   w i t h   t h e  

c o n d u c t i v e   a r e a s   of  the   b o a r d .   The  c o n t a c t s   are  t hen   s o l d e r e d   to  t h e  

c o n d u c t i v e   a reas   of  the  b o a r d .  

Br ie f   D e s c r i p t i o n   of  the  D r a w i n g s  

For  a  more  comple te   u n d e r s t a n d i n g   of  the  p r e s e n t   i n v e n t i o n   and  f o r  

f u r t h e r   o b j e c t s   and  a d v a n t a g e s   t h e r e o f ,   r e f e r e n c e   may  now  be  had  to  t h e  

f o l l o w i n g   d e s c r i p t i o n   t a k e n   in  c o n j u n c t i o n   wi th   the  a c c o m p a n y i n g  

drawing,  in  w h i c h :  

F i g u r e   1  is  a  p e r s p e c t i v e   v iew  of  one  embodiment   of  a  p r i n t e d  

c i r c u i t   board  edge  connec to r   c o n s t r u c t e d   in  a c c o r d a n c e   wi th   the  p r i n -  

c i p l e s   of  the  p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  is  a  p e r s p e c t i v e   v iew  of  one  embodiment   of  c o n n e c t o r  

c o n t a c t s   c o n s t r u c t e d   in  a c c o r d a n c e   w i th   the  p r i n c i p l e s   of  the  p r e s e n t  

i n v e n t i o n ;  

Figure   3  is  an  e n l a r g e d ,   cut-away,   p e r s p e c t i v e   view  of  one  embod i -  

ment  of  an  i n s u l a t o r   c o n s t r u c t e d   in  accordance   with  the  t e a c h i n g s   of  t h e  

p r e s e n t   i n v e n t i o n ;  



Figure  4  is  an  exploded  p e r s p e c t i v e   view  of  the  connec to r   of  F i g u r e  

1,  i l l u s t r a t i n g   one  method  in  which  the  connec tor   of  the  p r e s e n t   i n v e n -  

t ion   is  a s s e m b l e d ;  

Figure   5  is  an  end  e l e v a t i o n a l ,   c r o s s - s e c t i o n   view  of  the  c o n n e c t o r  

assembly  of  the  p r e s e n t   i n v e n t i o n ;  

Figure   6  is  an  exploded  p e r s p e c t i v e   view  of  the  connec to r   a s s e m b l y  

of  the  p r e s e n t   i n v e n t i o n   showing  one  method  of  a t t a c h m e n t   of  t h e  

assembly  to  the  edge  of  a  p r i n t e d   c i r c u i t   b o a r d ;  

Figure   7  is  an  e n l a r g e d   p e r s p e c t i v e   view  of  the  assembled   p a r t s   o f  

Figure  6 ;  

Figure   8  is  a  p e r s p e c t i v e   view  of  one  embodiment  of  a p p a r a t u s   f o r  

s o l d e r i n g   the  assembled   connec to r   and  board;  and ,  

F i g u r e   9  is  a  f r a g m e n t a r y   p e r s p e c t i v e   view  of  the  c o n n e c t o r  

a s s e m b l y   of  F i g u r e   7  b e i n g   a s s e m b l e d   by  the  s o l d e r i n g   a p p a r a t u s   o f  

F i g u r e   8 .  



D e t a i l e d   D e s c r i p t i o n  

R e f e r r i n g   now  to  F i g u r e   1,  t h e r e   is  shown  a  p r i n t e d   c i r c u i t   b o a r d  

10  which  c o m p r i s e s   a  s h e e t   of  g l a s s   epoxy  f i b e r g l a s s   l a m i n a t e ,   o f t e n  

known  as  G-10  or  FR-4.  The  p r i n t e d   c i r c u i t   boa rd   m a t e r i a l   has  b e e n  

p r o c e s s e d   in  the  c o n v e n t i o n a l   manner   so  t h a t   a  p l u r a l i t y   of  s o l d e r -  

coated  copper  conduc to r s   11  are  a r ranged   on  the  board  in  a  p r e - s e l e c t e d  

p a t t e r n .   The  p a t t e r n   is  p r e - s e l e c t e d   to  i n t e r c o n n e c t   a  p l u r a l i t y   o f  

c i r c u i t   components  which  are  mounted  on  the  s u r f a c e s   of  the  board  ( n o t  

shown)  and  a l so   connect   those   components  with  c i r c u i t r y   e x t e r n a l   to  t h e  

s u r f a c e   of  the   p r i n t e d   c i r c u i t   boa rd .   The  c i r c u i t   p o i n t s   to  b e  

connected  to  c i r c u i t r y   e x t e r n a l   of  the  board  i n c l u d e   e l o n g a t e   s o l d e r -  

c o a t e d   c o n d u c t i v e   s t r i p s   12  d i s p o s e d   p a r a l l e l   to  and  spaced   from  o n e  

another   ex t end ing   t r a n s v e r s e l y   a long  the  l i n e a r   edge  13  of  the  p r i n t e d  

c i r c u i t   b o a r d   10  on  bo th   the  upper   face   and  the  lower   f ace   (not   shown)  

of  the  board  edge.  The  d i s c l o s u r e   w i l l   use  e l o n g a t e   r e c t a n g u l a r   c o n d u c -  

t i v e   s t r i p s   12  as  exemplary   c o n d u c t i v e   c i r c u i t   t e r m i n a t i o n s   a long  t h e  

board   edge  but   i t   s h o u l d   be  u n d e r s t o o d   t h a t   t h e s e   c o u l d   c o n s i s t   o f  

c i r c u l a r   pads,  dots  or  any  o ther   shape  of  c o n d u c t i v e   area  to  which  t h e  

c o n n e c t o r   of  the  i n v e n t i o n   may  be  e l e c t r i c a l l y   j o i n e d ,   such  as  by  

s o l d e r .   Disposed  a d j a c e n t   the  edge  13  of  the  p r i n t e d   c i r c u i t   board  10, 

is  the  p r i n t e d   c i r c u i t   board  edge  connec tor   of  the  p r e s e n t   i n v e n t i o n   14. 



R e f e r r i n g   to  bo th   F i g u r e s   1  and  3,  the  c o n n e c t o r   14  i n c l u d e s   a 

molded  i n s u l a t o r   15  which  is  g e n e r a l l y   Y-shaped  in  c r o s s - s e c t i o n .   The 

f o r k e d   end  of  the  i n s u l a t o r   i n c l u d e s   a  s l o t t e d   head  s e c t i o n   17  w h i c h  

r e c e i v e s   and  e n g a g e s   the  f l a t   s t r a i g h t   edge  13  of  the  p r i n t e d   c i r c u i t  

board   10.  The  head  s e c t i o n   17  is  a t t a c h e d   to  a  f l a t   b l a d e   s e c t i o n   16 

which  i n c l u d e s   a  l o w e r   edge  18  h a v i n g   a  b e v e l   19  fo r   g u i d i n g   t h e  

c o n n e c t o r   i n t o   the  ca rd   s l o t   of  a  c o n v e n t i o n a l   p r i n t e d   c i r c u i t   b o a r d  

card  edge  c o n n e c t o r .   The  b l a d e   s e c t i o n   16  c o m p r i s e s   g e n e r a l l y   f l a t  

f ron t   and  r ea r   s u r f a c e s   21  which  i n c l u d e   p a r a l l e l   t r a n s v e r s e l y   e x t e n d i n g  

r e c e s s e s   22  formed  t h e r e i n   and  s e p a r a t e d   from  one  ano ther   by  r a i s e d   r i b s  

20.  The  s l o t t e d   head  s e c t i o n   17  i n c l u d e s   a  pa i r   of  p a r a l l e l   u p s t a n d i n g  

w a l l s   42  and  43,  the  inner   faces  of  which  are  spaced  from  one  ano ther   a 

d i s t a n c e   s l i g h t l y   g r e a t e r   t han   the  t h i c k n e s s   of  the  p r i n t e d   c i r c u i t  

board  10.  The  inner   faces   of  the  w a l l s   a l so   i n c l u d e   t r a n s v e r s e   r e c e s s e s  

44  and  45  in  a x i a l   a l i g n m e n t   w i th   the  b l a d e   r e c e s s e s   22  and  c o n n e c t e d  

t h e r e t o   by  a p e r t u r e s   48  in  the  head  s e c t i o n   as  w i l l   be  more  f u l l y  

e x p l a i n e d   b e l o w .  

E longa t e   meta l   c o n t a c t s   30  are  r e c e i v e d   into  each  of  the  r e c e s s e s  

22  and  extend  th rough  the  a p e r t u r e s   48  in  the  head  s e c t i o n   17,  a long  t h e  

r e c e s s e s   44  and  45  in  the  w a l l s   t h e r e o f ,   to  be  d i s p o s e d   in  a l i g n m e n t  

with  and  o v e r l y i n g   the  s o l d e r   coated  c o n d u c t i v e   areas   12  a long  the  f r o n t  

and  rear   s u r f a c e s   of  the  board  edge  13.  The  s l o t   41  of  the  s l o t t e d   h e a d  



s e c t i o n   17  of  the   c o n n e c t o r   14  r e c e i v e s   the  edge  13  of  the   p r i n t e d  

c i r c u i t   b o a r d   10  in  a l i g n m e n t   in  a c c o r d a n c e   w i th   t o o l i n g   h o l e s   on  t h e  

boa rd   edge  and  a p e r a t u r e s   50  in  the  i n s u l a t o r   and  the  c o n t a c t s   a r e  

s o l d e r e d   to  the  p l a t e d   a reas   12. 

R e f e r r i n g   now  to  Figure  2,  there   is  shown  a  s e c t i o n   of  an  e l o n g a t e  

metal   s t r i p   31  i l l u s t r a t i n g   the  manner  in  which  the  c o n t a c t s   30  of  t h e  

p r e s e n t   connec to r   are  p r e f e r a b l y   formed  by  stamping  with  a  p r o g r e s s i v e  

die.  The  s t r i p   31  is  formed  of  a  m a t e r i a l   such  as  a  c u p r o - n i c k e l   a l l o y  

and  then  p r o c e s s e d   in  accordance   with  we l l   known  t e c h n i q u e s   to  i n l a y   a  

gold  band  32  on  the  upper  face  of  the  s t r i p .   A  pa i r   of  s i m i l a r   t i n - l e a d  

bands  (not  shown)  are  i n l a i d   on  the  oppos i t e   face  of  the  s t r i p   from  t h e  

gold  bands  near   the  ou te r   edges  t h e r e o f .   It  should   be  noted  tha t   h e r e i n  

l i e s   a  very  d i s t i n c t   advan tage   of  the  connec tor   of  the  p r e s e n t   i n v e n -  

t ion ;   namely,   t ha t   the  c o n t a c t s   30  are  formed  in  a  f a s h i o n   whereby  g o l d  

i n l a y i n g   p r o c e s s e s   may  be  used  to  add  the  gold  band  32  to  the  i n t e r c o n -  

n e c t i n g   r e g i o n s   of  the  c o n t a c t s   e f f e c t i v e l y   and  with  very  l i t t l e   w a s t e .  

Such  bands  are  of  a  gold  which  is  much  l e s s   porous  and  of  a  more  c o n s i s -  

t e n t   and  h i g h e r   q u a l i t y   than   t h a t   of  p l a t e d   g o l d   which   is  most  o f t e n  

used  on  p r i o r   a r t   e l e c t r i c a l   c o n t a c t s .   Thus,  the  gold  m a t e r i a l   f o r m i n g  

the  i n l a y e d   band  32  a l l o w s   many  more  board  i n s e r t i o n   c y c l e s   per  g i v e n  

p l a t i n g   t h i c k n e s s   t han   p l a t e d   i n t e r c o n n e c t i o n   f i n g e r s   c o n v e n t i o n a l l y  

formed  a long   one  edge  of  a  p r i n t e d   c i r c u i t   b o a r d .  



The  p r o g r e s s i v e   d ie   forms  two  i n t e r  l e a f e d   rows  of  c o n t a c t s ,   e a c h  

e l o n g a t e   c o n t a c t   30  compr is ing   a  narrow  f i r s t   t a i l   r eg ion   34,  which  i s  

f r a n g i b l y   a t t a c h e d   to  a  c a r r i e r   s t r i p   35  l e f t   i n t a c t   a long  each  edge  o f  

the  s t r i p   31,  and  a  b r o a d e r   p a d d l e   shaped   head  r e g i o n   36.  The  head  36 

and  t a i l   34  are  s e p a r a t e d   by  a  s h o u l d e r   r eg ion   80.  The  s h o u l d e r   r e g i o n  

80  i n c l u d e s   a  p a i r   of  g e n e r a l l y   r e c t a n g u l a r   upwardly   f ac ing   s h o u l d e r s   81 

and  a  pa i r   of  upward ly   fac ing   t r a n s v e r s e l y   r e s i l i e n t   lance  p o r t i o n s   82 

bent   out  of  the  p l a n e   of  the  p a d d l e   r e g i o n   36.  The  neck  s e c t i o n   o f  

j o i n d e r   84  between  the  t a i l   reg ion   34  and  the  s h o u l d e r s   81  is  bent  f i r s t  

out  of  the  p l ane   of  the  paddle   r eg ion   36  and  then  back  toward  that   p l a n e  

so  that   the  l o n g i t u d i n a l   axis  of  the  t a i l   34  l i e s   at  an  a n g u l a r   o f f s e t  

from  the  l o n g i t u d i n a l   axis  of  the  paddle   36,  as  bes t   seen  in  the  f i n a l  

con tac t   c o n f i g u r a t i o n   shown  in  Fig.  4. 

As  can  be  seen  in  Fig.   2,  the  g o l d   i n l a i d   band  32  is  p o s i t i o n e d  

with  r e s p e c t   to  the  c o n t a c t s   30  so  tha t   the  gold  r e g i o n   form  the  e l e c -  

t r i c a l   i n t e r c o n n e c t i n g   p o r t i o n s   of  the  c o n t a c t s   and  the  t i n - l e a d   r e g i o n s  

on  the  o p p o s i t e   s ide   (not  shown)  form  the  p o r t i o n s   of  the  c o n t a c t s   a l o n g  

t a i l   r e g i o n s   34  to  be  j o i n e d   to  the  edge  of  the  p r i n t e d   c i r c u i t   b o a r d .  

The  i n t e r l e a f e d   c o n t a c t   a r rangement   of  the  f l a t   p a t t e r n   on  the  s t r i p   31 

insu res   maximum  u t i l i z a t i o n   of  the  gold  i n l a i d   m a t e r i a l   for  e l e c t r i c a l  

c o n t a c t i n g   r e g i o n s .   As  p o i n t e d   out  above   and  shown  in  Fig.   4,  d u r i n g  

the  stamping  o p e r a t i o n   the  c o n t a c t s   30  are  bent  s l i g h t l y   about  the  n e c k  



s e c t i o n   o f  j o i n d e r   84  so  that   the  l o n g i t u d i n a l   axis  of  each  con tac t   head  

reg ion   35  is  d i s p l a c e d   a  smal l   a n g u l a r   o f f s e t   from  the  l o n g i t u d i n a l   a x i s  

of  each  c o n t a c t   t a i l   r e g i o n   34.  The  f u n c t i o n   of  t h i s   a n g u l a r   o f f s e t  

w i l l   be  f u r t h e r   e x p l a i n e d   be low.   A f t e r   s t a m p i n g ,   the  two  rows  o f  

c o n t a c t s   30  a re   s e p a r a t e d   from  one  a n o t h e r   and  each  c o m p r i s e s   a n  

e l o n g a t e   c a r r i e r   s t r i p   35  h a v i n g   a  p l u r a l i t y   of  c o n t a c t s   e x t e n d i n g  

t r a n s v e r s e l y   t h e r e o f   and  being  a t t a c h e d   to  the  s t r i p   at  t h e i r   n a r r o w e r  

end  34  by  a  f r a n g i b l e ,   reduced  s e c t i o n .  

R e f e r r i n g   s p e c i f i c a l l y   now  to  Figure   3,  t he re   is  shown  a  p a r t i a l l y  

cut-away  p e r s p e c t i v e   view  of  the  i n s u l a t o r   p o r t i o n   15  of  the  c o n n e c t o r  

of  the  p r e s e n t   i n v e n t i o n .   The  i n s u l a t o r   15  is  p r e f e r a b l y   formed  b y  

molding  with  c o n v e n t i o n a l   i n s u l a t o r   m a t e r i a l s   such  as  a  t h e r m o p l a s t i c  

and  i n c l u d e s   a  b l a d e   s e c t i o n   16  and  a  s l o t t e d   head  s e c t i o n   17  f o r  

r e c e i v i n g   and  e n g a g i n g   the  edge  of  a  p r i n t e d   c i r c u i t   card .   The  i n s u -  

l a t o r   15  is  g e n e r a l l y   Y - s h a p e d   in  c r o s s - s e c t i o n .   The  f o r k e d   c a r d  

engaging  head  s e c t i o n   17  i n c l u d e s   a  p r i n t e d   c i r c u i t   card  r e c e i v i n g   s l o t  

41  formed  by  a  pa i r   of  p a r a l l e l   u p s t a n d i n g   w a l l s   42  and  43  connected  by 

a  bottom  s u r f a c e   47  which  p h y s i c a l l y   abu t t s   the  edge  of  a  p r i n t e d   c i r -  

c u i t   card   when  p o s i t i o n e d   in  the  i n s u l a t o r .   The  w a l l s   42  and  43  a r e  

spaced  from  one  ano the r   a  d i s t a n c e   s l i g h t l y   g r e a t e r   than  the  t h i c k n e s s  

of  the  mating  p r i n t e d   c i r c u i t  b o a r d   to  snuggly   r e c e i v e   the  edge  of  t h e  

board.   The  inner   faces   of  the  w a l l s   i n c l u d e   a  p l u r a l i t y   o f  p a r a l l e l ,  



t r a n s v e r s e l y   ex t end ing   r e c e s s e s   44  and  45  s e p a r a t e d   from  one  ano the r   by  

r i b s   46.  Each  r e c e s s   44  in  w a l l   42  is  t r a n s v e r s e l y   a l i g n e d   w i t h   a n  

o p p o s i n g   and  f a c i n g   r e c e s s   45  in  w a l l   43.  Each  r i b   may  i n c l u d e   a n  

o p t i o n a l   c i r c u l a r   a p e r t u r e   50  ex t end ing   c o a x i a l l y   th rough  both  w a l l s   o f  

the  head  s e c t i o n   for   a l i g n m e n t   and  s e c u r e m e n t   of  the  c o n n e c t o r   to  t h e  

edge  of  the  p r i n t e d   c i r c u i t   board  as  w i l l   be  d i s c u s s e d   f u r t h e r   b e l o w .  

E x t e n d i n g   from  the  head  s e c t i o n   17,  o p p o s i t e   the  s l o t   41,  is  t h e  

b lade   s e c t i o n   16  which  i n c l u d e s   g e n e r a l l y   f l a t   f r o n t   and  r ea r   s u r f a c e s  

21,  each  of  which   has  formed  t h e r e i n   a  p l u r a l i t y   of  p a r a l l e l   t r a n s -  

v e r s e l y   ex t end ing   ou tward ly   fac ing   b lade   r e c e s s e s   22.  Each  b l ade   r e c e s s  

22  is  s e p a r a t e d   from  an  a d j a c e n t   p a r a l l e l   r e c e s s   by  an  u p s t a n d i n g   r i b  

20.  The  h e i g h t s   of  the  r ibs   20  are  such  as  to  p r o v i d e   an  o v e r a l l   b l a d e  

t h i c k n e s s   a p p r o x i m a t e l y   e q u a l   to  the  l a r g e s t   t h i c k n e s s   of  p r i n t e d  

c i r c u i t   card   to  be  r e c e i v e d   i n to   the  card   s l o t   in  a  c o n v e n t i o n a l   c a r d  

edge  c o n n e c t o r .   Thus,  the  u p s t a n d i n g   r i b s   20  s e r v e   as  s e l f - c e n t e r i n g  

means  for  the  b l ade   p o r t i o n   of  the  connec to r   of  the  p r e s e n t   i n v e n t i o n .  

Each  ou tward ly   fac ing   b lade   recess   22  is  in  g e n e r a l   a x i a l   a l i g n m e n t   w i t h  

a  c o n v e r s e l y   i n w a r d l y   f a c i n g   head  w a l l   r e c e s s e s   44  or  45  and  i s  

connected  t h e r e t o   by  a  g e n e r a l l y   r e c t a n g u l a r   a p e r t u r e   48  which  p a s s e s  

through  the  bottom  su r face   47  of  the  head  s e c t i o n   17  in  a l i g n m e n t   w i t h  

the  b l a d e   and  head  r e c e s s e s .   The  a p e r t u r e   48  i n c l u d e   b e v e l e d   u p p e r  

e d g e s  t o   guide  the  i n s e r t i o n   of  c o n t a c t s   and  a  t r a n s v e r s e l y   e x t e n d i n g ,  



r e c t a n g u l a r   s l o t   49  which  jo ins   each  a p e r t u r e   48  to  the  s l o t   44  or  45  i n  

the  w a l l   42  or  43  at  the  j u n c t u r e   of  the  wa l l   with  the  bottom  4 7 .  T h i s  

a l l o w s   the  r e a d y   p a s s a g e   of  c o n t a c t s   h a v i n g   an  o f f s e t   bend  in  t h e  

s h o u l d e r   r e g i o n   as  w i l l   be  d i s c u s s e d   be low.   Thus,   the  h o u s i n g   has  a  

p l u r a l i t y   of  g e n e r a l l y   r e c t a n g u l a r   s l e e v e s   formed  t h e r e i n   by  the  a l i g n e d  

c o m b i n a t i o n   of  an  i n w a r d l y   f a c i n g   r e c t a n g u l a r   head  w a l l   r e c e s s ,   a  

r e c t a n g u l a r   ho le   and  a  r e c t a n g u l a r   b l ade   r e c e s s .  

The  l ower   e n d s  o f   the  b l a d e   s l o t s   22  are   s q u a r e d   and  of  a  d e p t h  

g r e a t e r   than  the  t h i c k n e s s   of  the  con tac t   b l ade   35  to  s h i e l d   and  p r o t e c t  

the  ends  t h e r e o f   from  damage  d u r i n g   i n s e r t i o n   of  the  c o n n e c t o r   b l a d e  

into  an  edge  connec to r   s l o t .   The  lower  edge  18  of  the  b lade   16  i n c l u d e s  

b e v e l s   19  which  s e rve   to  guide  the  b l ade   p o r t i o n   of  the  connec tor   into  a 

c o n v e n t i o n a l   p r i n t e d   c i r c u i t   card  edge  connec to r   s l o t .  

R e f e r r i n g   now  to  F igure   4  and  5,  t he re   is  shown  how  the  two  opposed  

rows  of  c o n t a c t s   and  the  i n s u l a t o r   17  are  brought   t o g e t h e r   to  form  t h e  

c o n n e c t o r   a s s e m b l y   of  the  p r e s e n t   i n v e n t i o n .   The  two  opposed   rows  o f  

c o n t a c t s   are   a l i g n e d   wi th   the  a n g u l a r l y   o f f s e t   t a i l   r e g i o n s   34  a n d  

c a r r i e r   s t r i p s   35  f a c i n g   one  a n o t h e r .   Each  of  the  c o n t a c t s   30  a r e  

i n s e r t e d   i n t o   one  for   the  i n s u l a t o r   s l e e v e s   formed  by  an  upper   h e a d  

r ecess   44,  an  a p e r t u r e   48  and  a  b l ade   r ecess   22.  The  b lade   p o r t i o n s   36 

are   i n s e r t e d   t h r o u g h   the  a p e r t u r e   48  in  the  b o t t o m   47  of  the  h e a d  

s e c t i o n   17  and  are   moved  down  the  b l a d e   r e c e s s e s   22  u n t i l   the  c o n t a c t  



b l a d e   t i p   r e a c h e s   the  lower   end  of  each  r e c e s s .   At  t h i s   p o i n t   t h e  

s h o u l d e r   81  of  the  c o n t a c t s   30  have  moved  i n t o   the  a p e r t u r e s   and  t h e  

r e s i l i e n t   lance   s e c t i o n s   82  have  moved  through  the  a p e r t u r e s   and  s p r u n g  

ou tward ly   a g a i n s t   the  bottom  of  the  head  s e c t i o n ,   l ock ing   the  c o n t a c t s  

into  the  i n s u l a t o r .   The  t r a n s v e r s e l y   r e s i l i e n t   con t ac t   t a i l s   34  e x t e n d  

toward  one  ano the r   and  are  s e p a r a t e d   by  a  d i s t a n c e   l e s s   than  the  t h i c k -  

ness   of  the  p r i n t e d   c i r c u i t   boa rd   edge  to  which   the  c o n n e c t o r   i s  t o   b e  

a f f i x e d .   The  connec tor   assembly  may  be  t r a n s p o r t e d   or  s to red   and  u s e d  

s u b s e q u e n t l y   b y  a t t a c h m e n t   to  the  p r i n t e d   c i r c u i t   board  edge  as  shown  i n  

F i g u r e   6 .  

As  shown  in  Fig.   6,  the  i n s u l a t o r   i n c l u d e s   a  p l u r a l i t y   of  t r a n s -  

ve r se   a p e r t u r e s   50,  one  between  each  of  the  s l e e v e s   44  and  45  p a s s i n g ,  

through  the  r ibs   46.  This  f e a t u r e   a l l o w s   the  i n s u l a t o r   15  to  b e  m o l d e d  

in  one  s t a n d a r d   l e n g t h   and  t hen   cut  to  a  s e l e c t e d   number  of  c o n t a c t  

p o s i t i o n s   in  l e n g t h   t o  f i t   p a r t i c u l a r   a p p l i c a t i o n s   which  p r o d u c e s   a 

s u b s t a n t i a l   s a v i n g   in  s t o c k i n g   c o s t s .   In  a d d i t i o n ,   a  p l u r a l i t y   o f  

i n s u l a t o r s   can  be  p l a c e d   e n d - t o - e n d   to  make  e s p e c i a l l y   long  e d g e  

c o n n e c t i o n s .   In  the  m o u n t i n g   of  the  c o n n e c t o r   a s s e m b l y   to  a  p r i n t e d  

c i r c u i t   board  edge,  the  s o l d e r   coated  c o n d u c t i v e   s t r i p   12  on  a  p r i n t e d  

c i r c u i t   board  10  is  brought   into  a l i g n m e n t   with  the  connec to r   by  means 

of  the  a p e r t u r e s   50  in  the  i n s u l a t o r   head  a p e r t u r e s   50  in  the  i n s u l a t o r  

head  a p e r t u r e s   49  in  the  edge  of  the  p r i n t e d   c i r c u i t   boa rd   so  t h a t   t h e  



upper  t a i l   p o r t i o n s   34  of  each  c o n t a c t   30  is  g e n e r a l l y   c o a x i a l l y   a l i g n e d  

with  a  c o n d u c t i v e   s t r i p   12.  As  the  two  p a r t s   are  brought   t o g e t h e r ,   t h e  

sp r i ng   l i k e   a c t i o n   of  the  a n g u l a r l y   o f f s e t   c o n t a c t   t a i l s   must  be  o v e r -  

come  to  move  the  board  10  between  the  rows  of  c o n t a c t s .   Thus,  when  t h e  

connec to r   assembly   has  been  f u l l y   p o s i t i o n e d   on  the  board  edge,  as  shown 

i n  F i g u r e  7 ,   the  uppe r   c o n t a c t   t a i l   p o r t i o n s   34,  h a v i n g   t i n - l e a d  

m a t e r i a l   i n l a i d   in  the  r e a r   s u r f a c e s   h e r e o f ,   bea r   a g a i n s t   the   s o l d e r  

coated  c o n d u c t i v e   s t r i p s   with  a  sp r ing   b i a sed   fo rce .   This  force   b r i n g s  

the  con t ac t   t a i l s   and  the  s o l d e r   coated  c o n d u c t i v e   s t r i p s   into  i n t i m a t e  

f ac ing   engagement  and  is  a  v a l u a b l e   f e a t u r e   of  the  ease  of  assembly  o f  

the  connec to r   of  the  p r e s e n t   i n v e n t i o n .  

Also   i l l u s t r a t e d   in  F i g u r e   7  is  the   manner   in  which  o p t i o n a l  

s q u a r e - w i r e   p o s t s   90  may  be  p r e s s - f i t t e d   t h r o u g h   s e l e c t e d   ones  of  t h e  

a p e r t u r e   50  in  the  i n s u l a t o r   and  ones  of  the  a l i g n e d   a p e r t u r e s   49  in  t h e  

edge  of  the  p o s i t i o n e d   p r i n t e d   c i r c u i t   board.   The  pos ts   90  may  be  u s e d  

to  p r o v i d e   s t r a i n   r e l i e f   for  the  mechan i ca l   s o l d e r   c o n n e c t i o n s   b e t w e e n  

the  c o n n e c t o r   c o n t a c t s   and  the  p r i n t e d   c i r c u i t   boa rd   as  r e q u i r e d   f o r  

c e r t a i n   MIL-spec  connec to r   a p p l i c a t i o n s .   F u r t h e r ,   the  a p e r t u r e   50  and 

49  may  a l so   be  used  to  key  proper   a l i g n m e n t   and  p o s i t i o n i n g   between  t h e  

connec to r   and  c o n d u c t i v e   c i r c u i t r y   a long  the  edge  of  the  p r i n t e d   c i r c u i t  

b o a r d .  



R e f e r r i n g   now  to  F i g u r e   6,  t h e r e   is  shown  an  a p p a r a t u s   f o r  

s o l d e r i n g   the  assembly  of  the  p r i n t e d   c i r c u i t   board  and  connec to r   of  t h e  

p r e s e n t   i n v e n t i o n .   The  a p p a r a t u s   c o m p r i s e s   a  m o u n t i n g   p l a t e   51  o n t o  

which  is  mounted  an  upper  arm  52  and  a  lower  arm  53  which  are  p i v o t e d   t o  

one  ano ther   by  means  of  a  hinge  54.  The  lower  arm  53  is  r i g i d l y   mounted  

to  the  p l a t e   51  by  means  of  beams  55  w h i l e   the  e n t i r e   a s s e m b l y   i s  

p r e f e r r a b l y   mounted   in  a  b o x - l i k e   s t r u c t u r a l   h o u s i n g   56  shown  i n  

phantom.  The  upper  arm  52  is  b i a sed   downwardly  toward  the  lower  arm  53 

by  means  of  a  p a i r   of  h e l i c a l   s p r i n g s   58  and  59  which  abut   the  u p p e r  

su r f ace   of  the  housing  56  to  p r o v i d e   a  c o n t i n u a l   spr ing   b iased   urge  o f  

the  arms  toward  one  ano ther .   The  arms  52  and  53  are  s e p a r a t e d   from  one 

a n o t h e r   by  means  of  cam  mechan i sm  61  which  is  a f f i x e d   to  an  e x t e r n a l  

a c t u a t i o n   arm  62  and  an  i n t e r i o r   s t r u t   63  which  is  s p r i n g   b i a s e d   to  a  

mount  64  on  the  rear   wa l l   of  the  housing  56  by  means  of  a  h e l i c a l   s p r i n g  

65.  The  a c t u a t i o n   arm  62  is  shown  in  the  r a i s e d   p o s i t i o n   and  t h e  

r a d i a l l y   e x t e n d i n g   lobe   66  on  the  cam mechan i sm  61  is  e x t e n d e d   t o w a r d  

the  upper   arm  52  and  s e p a r a t e s   the  arms  from  one  a n o t h e r   a g a i n s t   t h e  

sp r ing   b i a s .  

The  f r o n t   edge  of  the  uppe r   arm  52  i n c l u d e s   an  upper   jaw member  71 

whi le   the  lower  arm  53  t e r m i n a t e s   in  a  lower  jaw  member  72.  Each  of  t h e  

jaws  r e s p e c t i v e l y   i nc lude   an  upper  jaw  edge  73  and  a  lower  jaw  edge  74. 

Mounted  w i t h i n   each  of  the  uppe r   and  l ower   jaw  edges   73  and  74  a r e  



r e s i s t a n c e   h e a t i n g   m e c h a n i s m s   (not   shown)  which  a re   c o n v e n t i o n a l   i n  

na tu r e   and  which  are  connected   to  a  source  of  c u r r e n t   by  means  of  w i r e s  

75.  An  uppe r   t h e r m o m e t e r   77  and  a  l o w e r   t h e r m o m e t e r   78  m o n i t o r   t h e  

t e m p e r a t u r e s   of  the  upper  and  lower  jaw  edges  73  and  74,  r e s p e c t i v e l y ,  

to  i n s u r e   t h a t   the  jaws  have   r e a c h e d   s o l d e r i n g   t e m p e r a t u r e   p r i o r   t o  

a c t u a t i o n   of  the  d e v i c e .  

Mounted  b e t w e e n   the  jaws  and  s p a c e d   s l i g h t l y   out  of  the  p a t h  

t h e r e o f   is  a  p o s i t i o n i n g   f i x t u r e   91  which  i n c l u d e s   a  r ecess   92  t h e r e i n  

for  r e c e i v i n g   the  b l a d e   edge  of  the  connec to r   of  the  p r e s e n t   i n v e n t i o n  

and  p o s i t i o n s   i t   by  means  of  the  depth  of  r e c e s s   82  to  insure   engagement  

of  the  jaws  with  the  proper   p o r t i o n   of  the  a s s e m b l y .  

R e f e r r i n g   now  to  F i g u r e   9,  the  u p p e r   and  lower   jaws  73  and  74  a r e  

s h o w n   in  e n g a g e m e n t   w i t h   the  a s s e m b l y   c o m p r i s i n g   the  p r i n t e d   c i r c u i t  

boa rd   10,  the  c o n t a c t s   30  and  the  i n s u l a t o r   15.  As  can  be  seen ,   t h e  

jaws  73  and  74  l i e   f l u s h l y   a g a i n s t   the  two  mated  s u r f a c e s   which  are  i n  

f a c i n g   e n g a g e m e n t   to  be  j o i n e d ;   n a m e l y ,   the   e l o n g a t e   s o l d e r   c o a t e d  

c o n d u c t i v e   a r e a s   12  o n  t h e   uppe r   and  l ower   s u r f a c e s   of  the   p r i n t e d  

c i r c u i t   board  10  and  the  t a i l   p o r t i o n s   34  of  the  upper  and  lower  rows  o f  

c o n t a c t s   30.  The  h e a t i n g   m e c h a n i s m s   w i t h i n   the  jaws  73  and  74  h e a t s  

t h o s e   s u r f a c e s   to  m e l t   the  s o l d e r   c a r r i e d   by  the  c o n d u c t i v e   s t r i p s   12 

and  i n l a i d   in to   the  u n d e r s i d e   of  the  c o n t a c t   t a i l s   and  jo in   the  s t r i p s  

to  the  c o n t a c t   t a i l s  3 4 .   As  was  p o i n t e d   out  above,   the  opposed  rows  o f  



c o n t a c t   t a i l s   34  are  bowed  t oward   one  a n o t h e r   and,  t h u s ,   the  uppe r   a n d  

lower   s u r f a c e s   of  the  p r i n t e d   c i r c u i t   boa rd   10.  In  t h i s   manne r ,   when  

the  s o l d e r   is  h e a t e d   to  m e l t i n g   t e m p e r a t u r e ,   the  s p r i n g   b i a s e d   f o r c e  

holds   the  two  pa r t s   in  i n t i m a t e   engagement  as  the  s o l d e r   f i r s t   f lows  and 

then  is  a l lowed   to  cool  and  s o l i d i f y .  

The  f i n i s h e d   p r i n t e d   c i r c u i t   board  and  f i n g e r   connec tor   c o m b i n a t i o n  

is  then  completed  by  removing  the  upper  and  lower  con tac t   c a r r i e r   s t r i p s  

35  by  f l e x i n g   them  about   the  p o i n t   of  j o i n d e r   to  the  c o n t a c t   t a i l s   3 4 .  

This  a c t i o n   breaks  the  reduced  s e c t i o n s   t h e r e b e t w e e n   and  s e p a r a t e s   t h e  

s t r i p s   from  the  a s s e m b l y .  

A  completed   connec tor   and  p r i n t e d   c i r c u i t   board  assembly  may  t h e n  

be  sued  in  the  i d e n t i c a l   f a s h i o n   as  a  p r i n t e d   c i r c u i t   boa rd   h a v i n g  

p l a t e d   edge  f i n g e r s .   The  c o n n e c t o r   c o n t a c t s   form  an  i n t e r c o n n e c t i o n  

between  the  board  and  a  p r i n t e d   c i r c u i t   board  edge  connec to r ;   tha t   i s ,  

the  gold  i n l a i d   outer   s u r f a c e s   of  the  c o n t a c t   p o r t i o n s   36  w i l l   m a t i n g l y  

engage  the  c a n t i l e v e r   c o n t a c t   members  of  a  c o n v e n t i o n a l   ca rd   e d g e  

connec to r .   It  should  a l so   be  u n d e r s t o o d   tha t   the  s l e e v e s   and  c o n t a c t s  

may  for  s p e c i a l   a p p l i c a t i o n s ,   be  s t a g g e r e d   on  the  i n s u l a t o r   or  made  o f  

d i f f e r e n t   l eng ths   to  p rov ide   for  s e q u e n t i a l   or  s e l e c t i v e   i n t e r c o n n e c t i o n  

with  the  c o n t a c t s   of  the  card  edge  c o n n e c t o r .  

The  p r i n t e d   c i r c u i t   board  f i n g e r   connec to r   of  the  p r e s e n t   i n v e n t i o n  

may  not  only  be  used  to  make  c o n n e c t i o n   with  new  p r i n t e d   c i r c u i t   b o a r d s  



but  may  a l so   be  used  h i g h l y   e f f e c t i v e l y   to  r e p a i r   p r i n t e d   c i r c u i t   b o a r d s  

hav ing   old  or  damaged  p l a t e d   edge  f i n g e r s .   The  con tac t   t a i l   p o r t i o n s  

34,  of  the  c o n n e c t o r   a s s e m b l i e s   of  F i g u r e s   6  and  7,  are  j o i n e d   to  t h e  

p l a t e d   edge  f i n g e r s   of  a  board  to  be  r e p a i r e d   j u s t   as  they  are  jo ined   t o  

the  p l a t e d   c o n d u c t i v e   s t r i p s   12  of  the  p r i n t e d   c i r c u i t   board  10.  More -  

over ,   the  sp r ing   b iased   c o n t a c t   t a i l s   34  bear  a g a i n s t   the  p l a t e d   f i n g e r s  

and  aid  the  s o l d e r i n g   p rocess   by  h o l d i n g   the  pa r t s   to  be  jo ined   in  t h e  

e n g a g e m e n t   as  s o l d e r   is  added.   This   f e a t u r e   p e r m i t s   the  s a l v a g e   o f  

e x p e n s i v e   f u l l y   f a b r i c a t e d   and  t e s t e d   p r i n t e d   c i r c u i t   boards  which  w o u l d  

o t h e r w i s e   be  scrapped  for  d e f e c t i v e   c o n s t r u c t i o n   or  p l a t i n g   of  the  edge  

f i n g e r   t e r m i n a t i o n s .  

In  summary,  the   p r i n t e d   c i r c u i t   card   f i n g e r   c o n n e c t o r   of  t h e  

p r e s e n t   i n v e n t i o n   p r o v i d e s   many  a d v a n t a g e s   o v e r   the  use  of  p l a t e d  

c o n t a c t   f i n g e r s   a l o n g   the  edge  of  a  p r i n t e d   c i r c u i t   board   and  f u r t h e r  

i n c l u d e s   many  a d v a n t a g e s   o v e r   the  p r i o r   a r t   f i n g e r   c o n n e c t o r s .   I t   i s  

t hus   b e l i e v e d   t h a t   the  o p e r a t i o n   and  c o n s t r u c t i o n   of  the  p r e s e n t  

i n v e n t i o n   w i l l   be  apparen t   from  the  f o r ego ing   d e s c r i p t i o n .   While  t h e  

method  and  a p p a r a t u s   shown  and  d e s c r i b e d   has  been  c h a r a c t e r i z e d   a s  b e i n g  

p r e f e r r e d ,   i t   w i l l   be  obvious   tha t   v a r i o u s   changes  and  m o d i f i c a t i o n s   may 

be  made  t h e r e i n   w i t h o u t   d e p a r t i n g   from  the  s p i r i t   and  scope  of  t h e  

i n v e n t i o n   as  de f ined   in  the  f o l l o w i n g   c l a i m s .  



1.  An  improved  e l e c t r i c a l   connec to r   for  a  p r i n t e d   c i r c u i t   b o a r d  

of  the  type  h a v i n g   c o n d u c t i v e   c i r c u i t r y   a r e a s   formed  t h e r e o n   a n d  

t e r m i n a t i n g   a long  one  edge  t h e r e o f   in  a  t r a n s v e r s e l y ,   ex t end ing   s p a c e d  

r e l a t i o n s h i p   and  w h e r e i n   an  i n s u l a t i v e   h o u s i n g   c o n t a i n i n g   e l o n g a t e  

c o n t a c t s   is  s e c u r e d   to  the  edge  of  s a i d   p r i n t e d   c i r c u i t   b o a r d   f o r  

a f f o r d i n g   e l e c t r i c a l   i n t e r c o n n e c t i o n   between  said  c o n d u c t i v e   c i r c u i t r y  

and  a  mating  connec tor   member,  c h a r a c t e r i z e d   by 

e l o n g a t e   con t ac t   members  (30),  each  con tac t   member  i n c l u d i n g   a 

f i r s t   con tac t   r eg ion   (34)  adapted   for  p o s i t i o n i n g   in  f ac ing   engagement  

w i th   s a id   c o n d u c t i v e   c i r c u i t r y   of  s a i d   p r i n t e d   c i r c u i t   boa rd   and  a  

second  con tac t   r eg ion   (36)  adapted  for  p o s i t i o n i n g   in  fac ing   engagement  

with  said  mating  connec to r   member; 



a  g e n e r a l l y   Y - s h a p e d   i n s u l a t i v e   housing  (16)  having   c o n t a c t  

r e c e i v i n g   s l e e v e s   (45,  48)  formed  t h e r e t h r o u g h ,   said  i n s u l a t i v e   h o u s i n g  

having  an  upper  s l o t t e d   head  p o r t i o n   (42,  43)  for  r e c e i v i n g   the  edge  o f  

a  p r i n t e d   c i r c u i t   boa rd   and  a  l o w e r   b l a d e   p o r t i o n   (21)  for   e n g a g i n g   a  

mating  connec to r   member,  said  s l o t t e d   head  i n c l u d i n g   opposed  w a l l s   (46)  

h a v i n g   a  p l u r a l i t y   of  i n w a r d l y   f a c i n g   r e c e s s e s   p r o v i d e d   in  p a r a l l e l  

t r a n s v e r s e l y   spaced  r e l a t i o n s h i p   t h e r e i n   and  forming  an  upper  p o r t i o n   o f  

s a i d   s l e e v e s ,   each  of  s a i d   r e c e s s e s   r e c e i v i n g   one  of  s a i d   c o n t a c t  

members  with  said  f i r s t   r eg ion   p o s i t i o n e d   for   inward ly   fac ing   engagement  

with  one  of  the  c o n d u c t i v e   a reas   on  the  edge  of  a  p r i n t e d   c i r c u i t   b o a r d  

i n s e r t e d   into  the  s l o t   of  the  head  p o r t i o n ;   and 

said  lower  b l a d e   p o r t i o n   of  said  i n s u l a t i v e   housing  having   a  

p l u r a l i t y   of  o u t w a r d l y   f ac ing   r e c e s s e s   (22)  formed  in  g e n e r a l l y   p a r a l l e l  

spaced   r e l a t i o n s h i p ,   each  of  s a i d   r e c e s s e s   f o rming   a  lower   p o r t i o n   o f  

said  s l e e v e   and  r e c e i v i n g   one  of  said  c o n t a c t s   with  said  second  c o n t a c t  

reg ion   adapted  for  ou tward ly   f a c ing   engagement  with  said  mating  member. 



2.  An  improved  e l e c t r i c a l   connec to r   for  a  p r i n t e d   c i r c u i t   b o a r d  

as  set   f o r t h   in  C la im   1  c h a r a c t e r i z e d   in  t h a t   each  of  s a i d   e l o n g a t e  

con tac t   members  (30)  is  formed  with  the  l o n g i t u d i n a l   axis  of  the  f i r s t  

con tac t   reg ion   (34)  ly ing   at  a  s l i g h t   angle   r e l a t i v e   to  the  l o n g i t u d i n a l  

ax i s   of  the  s econd   c o n t a c t   r e g i o n   to  p r o d u c e   a  s p r i n g   b i a s i n g   f o r c e  

u r g i n g   the  f i r s t   c o n t a c t   r e g i o n   i n t o   f a c i n g   e n g a g e m e n t   w i t h   t h e  

conduc t ive   areas   a long  the  edge  of  a  p r i n t e d   c i r c u i t   board  p o s i t i o n e d  

with  the  s lo t   of  said  head  p o r t i o n .  

3.  An  improved  e l e c t r i c a l   connec to r   for  a  p r i n t e d   c i r c u i t   b o a r d  

as  set   f o r t h   in  C la im   1  c h a r a c t e r i z e d   in  t h a t   the   o u t w a r d l y   f a c i n g  

s u r f a c e s   of  s a i d   second   c o n t a c t   r e g i o n s   (36)  i n c l u d e s   a  band  (32)  o f  

gold  ex tend ing   t r a n s v e r s e l y   t h e r e a c r o s s .  

4.  An  improved  e l e c t r i c a l   connec to r   for  a  p r i n t e d   c i r c u i t   b o a r d  

as  set   f o r t h   in  C la im  1  c h a r a c t e r i z e d   in  t h a t   the  c o n t a c t   r e c e i v i n g  

s l e e v e s   (45,  48)  are   g e n e r a l l y   r e c t a n g u l a r   in  c r o s s   s e c t i o n a l  

c o n f i g u r a t i o n   and  w h e r e i n   the  i n w a r d l y   and  o u t w a r d l y   f a c i n g   r e c e s s e s  

fo rming   s a id   s l e e v e s   are  i n t e r c o n n e c t e d   by  g e n e r a l l y   r e c t a n g u l a r  

a p e r t u r e s   ex t end ing   through  the  bottom  of  the  s l o t t e d   head  p o r t i o n .  



5.  An  improved  e l e c t r i c a l   connec tor   for  a  p r i n t e d   c i r c u i t   b o a r d  

as  set  f o r t h   in  Claim  4  c h a r a c t e r i z e d   in  that   the  f i r s t   (34)  and  s e c o n d  

(36)  c o n t a c t   r e g i o n s   are   s e p a r a t e d   by  a  s h o u l d e r   p o r t i o n   (81)  f o r m e d  

b e t w e e n   the  s h o u l d e r   p o r t i o n   and  the  second  c o n t a c t   r e g i o n   and  w h i c h  

move  ou tward ly   from  the  p l ane   of  the  con tac t   a f t e r   passage  through  t h e  

a p e r t u r e   to  engage  the  u n d e r s i d e   of  the  s l o t t e d   head  p o r t i o n   and  t h e r e b y  

secure  the  c o n t a c t s   in  the  s l e e v e s .  

6.  An  improved  e l e c t r i c a l   connec to r   for  a  p r i n t e d   c i r c u i t   b o a r d  

as  set  f o r t h   in  Claim  1  c h a r a c t e r i z e d   in  tha t   the  lower  b l ade   p o r t i o n   o f  

the  i n s u l a t i v e   h o u s i n g   is  a d a p t e d   fo r   engagemen t   w i th   a  c o n v e n t i o n a l  

p r i n t e d   c i r c u i t   card  connec to r   and  wherein  the  ou tward ly   fac ing   r e c e s s e s  

are  each  s e p a r a t e d   from  one  ano the r   by  p a r a l l e l   r ibs   (19),  the  he igh t   o f  

said  r ibs   being  s e l e c t e d   to  produce  an  e f f e c t i v e   t h i c k n e s s   of  said  b l a d e  

p o r t i o n   which  app rox ima te s   the  l a r g e s t   t h i c k n e s s   of  p r i n t e d   c i r c u i t   c a r d  

to  be  r e c e i v e d   by  the  card  s l o t   of  said  c o n v e n t i o n a l   card  edge  c o n n e c t o r  

to  a l i gn   said  b lade   in  the  c o n n e c t o r .  



7.  An  i m p r o v e d   method   of  m a n u f a c t u r i n g   an  e l e c t r i c a l   c o n n e c t o r  

having  opposed  rows  of  c o n t a c t s   to  the  edge  of  a  p r i n t e d   c i r c u i t   b o a r d  

h a v i n g   c o n d u c t i v e   c i r c u i t r y   formed  on  o p p o s i t e   f a c e s   t h e r e o f ,   s a i d  

method  be ing   of  the  type   w h e r e i n   rows  of  c o n t a c t s   are  s o l d e r e d   t o  

i n d i v i d u a l   c o n d u c t i v e   areas   spaced  t r a n s v e r s e l y   a long  opposed  edges  o f  

the  board,   as  de f ined   in  Claim  1  c h a r a c t e r i z e d   by  the  s teps   o f :  

p r o v i d i n g   a  connec to r   i n s u l a t o r   (16)  having  con t ac t   r e c e i v i n g  

s l e e v e s   (45,  48)  formed  t h e r e i n   and  adapted  for  r e c e i v i n g   opposed  rows 

of  e l e c t r i c a l   c o n t a c t s   e x t e n d i n g   from  the  i n s u l a t o r   and  w h e r e i n   t h e  

d i s t a n c e   between  the  opposed  rows  of  c o n t a c t s   is  a p p r o x i m a t e l y   equal   t o  

the  t h i c k n e s s   of  the  edge  of  the  p r i n t e d   c i r c u i t   b o a r d ;  

p r o v i d i n g   t r a n s v e r s e l y   r e s i l i e n t   e l o n g a t e   c o n t a c t s   formed  w i t h  

f i r s t   (34)  and  s econd   (36)  c o n t a c t   r e g i o n s ,   the  l o n g i t u d i n a l   a x i s   o f  

said  f i r s t   c o n t a c t   r eg ion   being  a n g u l a t e d   r e l a t i v e   to  the  l o n g i t u d i n a l  

axis  of  said  second  c o n t a c t   r eg ion   so  tha t   said  f i r s t   r eg ions   of  o p p o s e d  

contac t   extends   toward  one  ano the r   in  an  opposed  r e l a t i o n s h i p ;  



i n s e r t i n g   s a i d   c o n t a c t s   (30)  i n to   s a i d   s l e e v e s   of  s a i d  

i n s u l a t o r   w h e r e i n   s a i d   s econd   r e g i o n s   of  each  of  s a id   c o n t a c t s   a r e  

secured  in  the  i n s u l a t o r ;  

p o s i t i o n i n g   the  edge  of  s a id   p r i n t e d   c i r c u i t   boa rd   b e t w e e n  

said  rows  of  f i r s t   con tac t   r eg ions   to  br ing   each  of  said  f i r s t   c o n t a c t  

reg ions   into  sp r ing   b i a s e d ,   f ac ing   engagement  with  said  c o n d u c t i v e   a r e a s  

of  said  board;   and 

s o l d e r i n g   s a i d   c o n t a c t s   to  s a id   c o n d u c t i v e   a r e a s   of  s a i d  

b o a r d .  



8.  The  method  as  se t   f o r t h   in  C la im  7  w h e r e i n   s a i d   s t e p   o f  

p r o v i d i n g   s a i d   c o n t a c t s   i n c l u d e s   the  s t ep   of  f o r m i n g   s a i d   e l o n g a t e  

contac t   members  in  opposed,  s t a g g e r e d   r e l a t i o n s h i p   i n t e r n e s t e d   one  w i t h  

the  o ther   between  opposed  c a r r i e r   s t r i p s .  

9.  The  method  as  se t   f o r t h   in  Cla im  8  w h e r e i n   s a i d   s t e p   o f  

i n s e r t i n g   s a i d   c o n t a c t s   i n t o   s a i d   s l e e v e s   i n c l u d e s   the  s t e p   o f  

s e p a r a t i n g   said  i n t e r n e s t e d   c o n t a c t s   of  said  opposed  c a r r i e r   s t r i p s   and 

a l i g n i n g   said  c a r r i e r   s t r i p s   in  g e n e r a l l y   p a r a l l e l   spaced  r e l a t i o n s h i p  

with  pa i r s   of  opposed  c o n t a c t s   depending  t h e r e f r o m .  

10.  The  method  a s  s e t   f o r t h   in  Cla im  9  w h e r e i n   s a i d   s t e p   o f  

i n s e r t i n g   said  con t ac t   f u r t h e r   i n c l u d e s   a l i g n i n g   said  c o n t a c t s   r e l a t i v e  

to  said  s l e e v e s   of  said  i n s u l a t o r   and  s i m u l t a n e o u s l y   i n t r o d u c i n g   s a i d  

con tac t s   depending  from  said  c a r r i e r   s t r i p s   into  said  s l e e v e s .  

11.  The  method  as  se t   f o r t h   in  C la im  10  w h e r e i n   s a i d   s t e p   o f  

s o l d e r i n g   said  c o n t a c t s   to  said  c o n d u c t i v e   areas  i n c l u d e s   the  s tep  o f  

f l e x i n g   s a i d   c a r r i e r   s t r i p s   r e l a t i v e   to  s a id   s o l d e r e d   c o n t a c t s   a n d  

break ing   said  c a r r i e r   s t r i p   from  said  so lde red   a s s e m b l y .  
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