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©  Electrical  contact  terminal  and  multi-contact  connector. 
An  electrical  contact  terminal  (2)  of  the  type  contained  in 

a  connector  housing  (46)  comprises  a  yoke  portion  (4)  having 
extending  therefrom,  a  contact  arm  (6)  and  a  spring  arm  (8). 
The  contact  arm  (6)  has  an  electrical  contact  portion  (34)  on 
one  side  thereof  and  a  bearing  portion  (32)  on  the  other  side 
which  bears  against  a  bearing  portion  (44)  on  the  spring  arm 
(8).  When  the  contact  arm  (6)  is  flexed  toward  the  spring  arm 
(8)  by  a  mating  part,  such  as  a  circuit  board  (24),  the  contact 
force  is  developed  in  the  spring  arm  (8)  and  the  contact  arm 
(6)  serves  primarily  as  a  conductor.  The  terminal  (2)  and  the 
contact  arm  6  serves  primarily  as  a  conductor.  The  terminal  2 
is  produced  by  stamping  sheet  metal  without  subsequent 
bending,  so  that  all  parts  of  the  terminal  lie  in  the  plane  of  the 
sheet  metal  from  which  it  was  produced.  Terminals  of  the 
type  described  are  used  in  electrical  connectors  for  printed 
circuit  boards  which  are  also  described. 



T h i s   i n v e n t i o n   r e l a t e s   to   s h e e t   m e t a l   e l e c t r i -  

c a l   c o n t a c t   t e r m i n a l s   and  to  m u l t i - c o n t a c t   e l e c t r i c a l  

c o n n e c t o r s   w h i c h   c o n t a i n   s h e e t   m e t a l   t e r m i n a l s .  

U . S .   P a t e n t   4 , 1 8 8 , 0 8 5 ,   U . S .   P a t e n t   3 , 8 7 1 , 7 3 6 ,  

and  U .S .   P a t e n t   4 , 1 7 6 , 8 9 5 ,   a l l   d e s c r i b e   s h e e t   m e t a l  

e l e c t r i c a l   c o n t a c t   t e r m i n a l s   w h i c h   h a v e   a l l   of  t h e  

p a r t s   of  t h e   t e r m i n a l   l y i n g   in  a  s i n g l e   p l a n e ,   w h i c h   i s  

t h e   p l a n e   of  t h e   m e t a l   s t o c k   f r o m   w h i c h   t h e   t e r m i n a l  

was  f o r m e d .   T e r m i n a l s   of  t h i s   f l a t   t y p e   a r e   e x t r e m e l y  

t h i n   and  can   be  p l a c e d   on  c l o s e l y   s p a c e d   c e n t e r s   i n   a  

m u l t i - c o n t a c t   e l e c t r i c a l   c o n n e c t o r .   F l a t   t e r m i n a l s   o f  

t h e   t y p e   d e s c r i b e d   in  t h e   above   i d e n t i f i e d   U . S .   P a t e n t s  

a r e ,   t h e r e f o r e ,   e x t r e m e l y   u s e f u l   when  e l e c t r i c a l  

c o n n e c t i o n s   m u s t   be  made  w i t h   c l o s e l y   s p a c e d   t e r m i n a l  

p a d s   on  a  c i r c u i t   b o a r d   and  u n d e r   s i m i l a r   c i r c u m s t a n c e s  

w h e r e   c l o s e   s p a c i n g   i s   r e q u i r e d   in  an  e l e c t r i c a l  

c o n n e c t o r .  

A  f l a t   t e r m i n a l   w h i c h   h a s   a l l   of  i t s   p a r t s  

l y i n g   in  t h e   p l a n e   of  t h e   s h e e t   m e t a l   s t o c k   f r o m   w h i c h  

i t   was  f o r m e d   i s   c o m p a r a t i v e l y   s t i f f ,   or  r i g i d ,   a s  

c o m p a r e d   w i t h   a  t e r m i n a l   m a n u f a c t u r e d   by  f o r m i n g   t h e  

s h e e t   m e t a l   n o r m a l l y   or  at   r i g h t   a n g l e s   to   t h e   s h e e t  

m e t a l   s t o c k .   The  l a t t e r   t y p e   of  c o n t a c t   t e r m i n a l ,   w h i c h  

i s   more  w i d e l y   u s e d   t h a n   f l a t   t e r m i n a l s ,   can  be  p r o -  
v i d e d   w i t h   f l e x i b l e   c o n t a c t   m e m b e r s   h a v i n g   a  h i g h  

d e g r e e   of  f l e x i b i l i t y .   A  f l a t   t e r m i n a l   w h i c h   h a s   a l l   o f  

i t s   p a r t s   l y i n g   in  t he   p l a n e   of  t h e   s h e e t   m e t a l   s t o c k  

w i l l   h ave   r e l a t i v e l y   s t i f f   f l e x i b l e   c o n t a c t   m e m b e r s  

w h i c h   a r e   c a p a b l e   of  o n l y   l i m i t e d   m o v e m e n t   when  t h e y  

a r e   f l e x e d .   T h i s   p r o b l e m   may  be  o v e r c o m e   to   some  e x t e n t  

by  d e s i g n i g  t h e   f l a t   t e r m i n a l   w i t h  a n   e x t r e m e l y   l o n g  

c o n t a c t   a rm,   as  shown  in  U.S.   P a t e n t   4 , 1 7 6 , 8 9 5 .   The  u s e  

of  a  l o n g   c o n t a c t   arm,  h o w e v e r ,  i s   u n d e s i r a b l e   u n d e r  

many  c i r c u m s t a n c e s .  The  t e r m i n a l   i t s e l f   mus t   be  r e l a -  

L i v e l y   l a r g e   b e c a u s e   of  the   l e n g t h   of  t h e   c o n t a c t   a r m  



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

t h e r e f o r e ,   h a v e   a  r e l a t i v e l y   l a r g e   h o u s i n g .   F u r t h e r -  

m o r e ,   t h e   u s e   of   an  e x t r e m e l y   l o n g   c o n t a c t   arm  w h i c h  

c a r r i e s   t h e   e l e c t r i c a l   c u r r e n t   when  t h e  t e r m i n a l   i s   p u t  

to   u s e   c a u s e s   s e l f - i n d u c t a n c e   e f f e c t s   w h i c h   a r e   i n t o l e r -  

a b l e   u n d e r   many  c i r c u m s t a n c e s .   Some  t e l e p h o n e   e q u i p -  

m e n t ,   f o r   e x a m p l e ,   has   s w i t c h i n g   t i m e s   o f   t h e   o r d e r  
1 0 - 9   s e c o n d s   and   u n d e r   c u r r e n t   c o n d i t i o n s  s u c h   a s  

t h e s e ,   t h e   r a t e   of  c h a n g e   of   t h e   c u r r e n t   w i t h   t i m e   i s  

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

m a g n i t u d e   of  t h e   c u r r e n t   may  be  r e l a t i v e l y   l ow .   T h e  

h i g h   r a t e   of  c h a n g e   of  t h e   c u r r e n t   g i v e s   r i s e   to   t h e  

s e l f - i n d u c t a n c e   e f f e c t s   w h i c h   may  h a m p e r   t h e   o p e r a t i o n  

of  t h e   e q u i p m e n t   on  w h i c h   on  w h i c h   t h e   c o n n e c t o r   i s  

b e i n g   u s e d .  

The  p r e s e n t   i n v e n t i o n   in  a c c o r d a n c e   w i t h   o n e  

a s p e c t   t h e r e o f ,   i s   d i r e c t e d   to   t h e   a c h i e v e m e n t   of  a  

f l a t   t e r m i n a l   h a v i n g   a l l   of  i t s   p a r t s   l y i n g   in  t h e  

p l a n e   of   t h e   m e t a l   f rom  w h i c h   t h e   t e r m i n a l   was  p r o d u c e d  

and  w h i c h   h a s   m i n i m a l   s n l f - i n d u c t a n c e   e f f e c t s   when  i t  

i s   u s e d   u n d e r   c i r c u i m s t a n c e s   of  r a p i d   s w i t c h i n g .   I n  

a c c o r d a n c e   w i t h   a  f u r t h e r   a s p e c t ,   t h e   i n v e n t i o n   i s  

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

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

d e s i r e d ,   and   w h i c h   has   a  f l e x i b l e   c o n t a c t   arm  c a p a b l e  

of  f l e x u r e   to   t h e   e x t e n t   r e q u i r e d   in   an  e l e c t r i c a l  

c o n n e c t o r .   In  a c c o r d a n c e   w i t h   a  f u r t h e r   a s p e c t ,   t h e  

i n v e n t i o n   i s   d i r e c t e d   to  t h e   a c h i e v e m e n t   of   a  m u l t i -  

c o n t a c t   e l e c t r i c a l   c o n n e c t o r   h a v i n g   f l a t   e x t r e m e l y   t h i n  

c o n t a c t   t e r m i n a l s   t h e r e i n   on  c l o s e l y   s p a c e d   c e n t e r s .  

An  e l e c t r i c a l   t e r m i n a l   in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   i s   f o r m e d   f rom  s h e e t   m e t a l   s t o c k   by  s t a m p i n g  

or  e t c h i n g   and  has   a l l   of  i t s   p a r t s   i f  a   s i n g l e   f l a t  

p l a n e   w h i c h   i s   d e f i n e d   by  the   t h i c k n e s s   of  t h e   m e t a l  

f r o m   w h i c h   t h e   t e r m i n a l   was  p r o d u c e d .  The  t e r m i n a l   h a s  

a  c o n t a c t   arm  h a v i n g   a  f i x e d   end  and  a  f r e e   end ,   a 



p o r t i o n   of  t h e   edge   a d j a c e n t   to   t h e   f r e e   end  b e i n g   a  

c o n t a c t   p o r t i o n   of  t h e   t e r m i n a l   w h i c h   e n g a g e s   a  c o m p l e -  

m e n t a r y   t e r m i n a l   d e v i c e .   The  t e r m i n a l   i s   c h a r a c t e r i z e d  

in   t h a t   i t   h a s   a  y o k e   s e c t i o n   f r o m   w h i c h   t h e   c o n t a c t  

arm  e x t e n d s   and  w h i c h   h a s   a  s p r i n g   arm  e x t e n d i n g   f r o m  

t h e   y o k e   s e c t i o n   b e s i d e   t h e   c o n t a c t   a rm.   The  c o n t a c t  

arm  and  t h e   s p r i n g   arm  h a v e   o p p o s e d   b e a r i n g   e d g e  

p o r t i o n s   w h i c h   a r e   a g a i n s t   e a c h   o t h e r   when  t h e   c o n t a c t  

arm  i s   f l e x e d   t o w a r d s   t h e   s p r i n g   arm  so  t h a t   t h e   s p r i n g  

arm  s u p p o r t s   t h e   c o n t a c t   a rm.   The  c o n t a c t   f o r c e   w h i c h  

i s   d e v e l o p e d   when  t h e   t e r m i n a l   i s   pu t   to   u s e   i s   i m p o s e d  

by  t h e   s p r i n g   arm  w h i c h   i s   f l e x e d   by  t h e   c o n t a c t   a r m .  

The  c u r r e n t   p a s s i n g   t h r o u g h   t h e   t e r m i n a l   p a s s e s   f r o m  

t h e   c o n t a c t   p o r t i o n   of   t h e   c o n t a c t   arm  to   t h e   y o k e  

p o r t i o n   t h r o u g h   t h e   c o n t a c t   arm  and  n o t   t h r o u g h   t h e  

r e l a t i v e l y   l o n g   s p r i n g   a r m .  

A  t e r m i n a l   i n   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n  

can  be  u s e d   in   a  m u l t i - c o n t a c t   e l e c t r i c a l   c o n n e c t o r  

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

i t y   of  s i d e - b y - s i d e   c a v i t i e s   e a c h   of  w h i c h   h a s   a  

c o n t a c t   t e r m i n a l   t h e r e i n .   The  c o n t a c t   p o r t i o n s   of  t h e  

s p r i n g   a rms   p r o j e c t   t h r o u g h   o p e n i n g s   in  t h e   h o u s i n g  

p a s t   one  s u r f a c e   of  t h e   h o u s i n g   so  t h a t   a  c i r c u i t   b o a r d  

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

p o r t i o n s   of  t h e   t e r m i n a l s .   A  c h a n n e l - s h a p e d   f r a m e  

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

and  w h i c h   a l s o   r e c e i v e s   a  c i r c u i t   b o a r d .   A  c l a m p   i s   p r o -  
v i d e d   on  t h i s   f r a m e   a s s e m b l y   f o r   c l a m p i n g   t h e   c i r c u i t  

b o a r d   a g a i n s t   t h e   one  s u r f a c e   of  t he   h o u s i n g   t h e r e b y   t o  

e n g a g e   t h e   c o n d u c t o r s   on  t h e   c i r c u i t   b o a r d   w i t h   t h e  

c o n t a c t   p o r t i o n s   of  t h e   t e r m i n a l s   in  t h e   h o u s i n g .  

FIGURE  1  i s   a  c r o s s - s e c t i o n a l   v iew  of  a  m u l t i - c o n -  

t a c t   e l e c t r i c a l   c o n n e c t o r   h a v i n g   c o n t a c t   t e r m i n a l s   i n  

a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   c o n t a i n e d   t h e r e i n ,  t h i s  

v i ew  s h o w i n g   t h e   p o s i t i o n s   of  t h e   p a r t s   when  t h e  

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

b o a r d .  



FIGURE  2  i s   a  v i e w   s i m i l a r   to   F i g u r e   1,  s h o w i n g  

t h e   p o s i t i o n s   of  t h e   p a r t s   when  t he   c o n n e c t o r   i s   m a t e d  

w i t h   a  c i r c u i t   b o a r d .  

FIGURE  3  i s   a  p e r s p e c t i v e   v iew  of  a  t e r m i n a l   i n  

t h e   a s - s t a m p e d   c o n d i t i o n .  

FIGURES  4  -   6  i l l u s t r a t e   t he   e s s e n t i a l   s t e p s  

i n v o l v e d   in   t h e   o p e r a t i o n s   of  s e v e r i n g   i n d i v i d u a l   t e r -  

m i n a l s   f r o m   a  c a r r i e r   s t r i p   and  i n s e r t i n g  t h e   t e r m i n a l s  

i n t o   a  c o n n e c t o r   h o u s i n g .  

FIGURE  7  i s   a  d i a g r a m   w h i c h   i l l u s t r a t e s   t h e  

d e f l e c t i o n   of   t h e   c o n t a c t   arm  of  t he   t e r m i n a l .  

FIGURE  8  i s   a  f o r c e / d e f l e c t i o n   d i a g r a m  

i l l u s t r a t i n g   t h e   f u n c t i o n i n g   of  t he   c o n t a c t   arm  of  t h e  

t e r m i n a l .  

FIGURES  9  and  10  a r e   p e r s p e c t i v e   v i e w s   of  t h e  

c o n n e c t o r ,   t h e   c o n n e c t o r   shown  in  a s s e m b l e d   c o n d i t i o n  

in  F i g u r e   9  and  w i t h   t h e   p a r t s   e x p l o d e d   f r o m   e a c h   o t h e r  

in   F i g u r e   1 0 .  

R e f e r r i n g   f i r s t   to   F i g u r e s   1  and  2,  a  t e r m i n -  

a l   2,  in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   s e r v e s   t o  

c o n n e c t   c o n d u c t o r s   18  on  t h e   u n d e r s i d e   of  one  p r i n t e d  

c i r c u i t   b o a r d   14  t o   c o n d u c t o r s   20  o n  a   s u r f a c e   22  o f  

a  s m a l l e r   p r i n t e d   c i r c u i t   b o a r d   24.  The  t e r m i n a l   i s  

c o n t a i n e d   in   a  h o u s i n g   46  of  a  c o n n e c t o r   3  m o u n t e d   o n  

t h e   u p p e r   s u r f a c e   12  of  c i r c u i t   b o a r d   14  and  t h e   t e r m i n -  

a l   has   a  s o l d e r   p o s t   10  w h i c h   e x t e n d s   t h r o u g h   a n  

o p e n i n g   16  in   t h e   c i r c u i t   b o a r d   and  i s   s o l d e r e d   to   t h e  

c o n d u c t o r   18,   as   s h o w n .   I t   w i l l   be  u n d e r s t o o d   t h a t   t h e  

c o n n e c t o r   3  c o n t a i n s   a  p l u r a l i t y   of  t e r m i n a l s   o n  

c l o s e l y   s p a c e d   c e n t e r s .  

The  t e r m i n a l   2  c o m p r i s e s   a  yoke   s e c t i o n   4 

h a v i n g   e x t e n d i n g   t h e r e f r o m ,   a  c o n t a c t   arm  6  and  a  s p r i n g  

arm  8  in  s i d e - b y - s i d e   s p a c e d - a p a r t   r e l a t i o n s h i p .   T h e s e  

arms  e x t e n d   f r o m   t h e   u p p e r   edge  of  t he   yoke   and  the   p r e -  

v i o u s l y   i d e n t i f i e d   s o l d e r   t a b   or  p o s t   10  e x t e n d s   f r o m  

t h e   t h e   l o w e r   e d g e   of  t h e   y o k e .   The  c o n t a c t   arm  has  a  



f i x e d   end  26  w h i c h   i s   i n t e g r a l   w i t h   t h e   y o k e   a n d  

e x t e n d s   o b l i q u e l y   away  f r o m   t h e   s p r i n g   arm  to  a  

g e n e r a l l y   c i r c u l a r   f r e e   end  p o r t i o n   28.   At  t h e   end  o f  

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

30  w h i c h   i s   d i r e c t e d   t o w a r d s   t h e   s p r i n g   arm  and  e d g e  

32  of   t h i s   e x t e n s i o n   s e r v e s   as   a  b e a r i n g   p o r t i o n   f o r  

c o o p e r a t i o n   w i t h   a  b e a r i n g   p o r t i o n   44  on  t h e   s p r i n g   a r m  

8.  The  edge   of  t h e   c i r c u l a r   p o r t i o n   w h i c h   i s   o u t w a r d l y  

d i r e c t e d ,   as   shown  a t   34 ,   s e r v e s   as   a  c o n t a c t   p o r t i o n  

of   t h e   t e r m i n a l   and  e n g a g e s   t h e   c o n d u c t o r   20  on  t h e  

c i r c u i t   b o a r d   24.   An  e a r   36  i s   p r o v i d e d   on  t h e   c i r c u l a r  

p o r t i o n   28  and  h a s   an  e d g e   w h i c h   b e a r s   a g a i n s t   t h e  

i n s i d e   s u r f a c e   of  t h e   h o u s i n g   c a v i t y   48  so  t h a t   t h e  

c o n t a c t   arm  c a n n o t   move  l e f t w a r d l y   in   a  c o u n t e r - c l o c k -  

w i s e   d i r e c t i o n   f r o m   t h e   p o s i t i o n   shown  in  F i g u r e   1 .  

The  s p r i n g   arm  8  h a s   a  l o w e r   p o r t i o n   w h i c h  

i s   of  s u b s t a n t i a l l y   u n i f o r m   w i d t h   and  w h i c h   e x t e n d s   n o r -  

m a l l y   of  t h e   y o k e   4  of  t h e   t e r m i n a l .   T h i s   l o w e r   p o r t i o n  

m e r g e s   w i t h  a   s p r i n g   p o r t i o n   38  w h i c h   i s   r e v e r s e l y  

c u r v e d ,   as  shown  a t   40 ,   and  w h i c h   m e r g e s   w i t h   a  

d e p e n d i n g   p o r t i o n   41.   The  f r e e   end  42  of  t h e   s p r i n g   a r m  

i s   a d j a c e n t   to  t h e   e x t e n s i o n   30  of   t h e   c o n t a c t   arm  6 .  

The  r i g h t w a r d l y   f a c i n g   edge   43  of  t h e   f r e e   end  of  t h e  

s p r i n g   arm  s e r v e s   as   a  s t o p   to   p r e v e n t   o v e r s t r e s s i n g .  

The  l e f t w a r d l y   f a c i n g   e d g e   44  i s   n o r m a l l y   a g a i n s t   t h e  

b e a r i n g   s u r f a c e   edge   32  of  t h e   c o n t a c t   arm  6 .  

The  c o n n e c t o r   3,  F i g u r e s   9  and  10,   c o m p r i s e s  

an  i n s u l a t i n g   h o u s i n g   46  h a v i n g   a  p l u r a l i t y   of  s i d e - b y -  

s i d e   c a v i t i e s   48  t h e r e i n   e x t e n d i n g   u p w a r d l y   f rom  t h e  

l o w e r   end  of  t h e   c o n n e c t o r   as  v i e w e d   in  t h e   d r a w i n g .  

T h e s e   c a v i t i e s   a r e   d i m e n s i o n e d   s n u g l y   to   r e c e i v e   t h e  

t e r m i n a l s   as  s h o w n ,   and  t h e   l e f t h a n d   w a l l   50  of  t h e  

h o u s i n g   46  has   an  o p e n i n g   t h e r e i n   52,  t h r o u g h   w h i c h  

p a r t s   of  t h e   c i r c u l a r   f r e e   end  p o r t i o n   28  of  t h e  

c o n t a c t   arm  p r o j e c t .   The  i n s u l a t i n g   h o u s i n g   has   a  l e f t -  

w a r d l y   e x t e n d i n g   f l a n g e   54  w h i c h   s e r v e s   as   a  s u p p o r t  



f o r   t h e   c i r c u i t   b o a r d   24,  as  shown  in  F i g u r e   2,  a n d  
t h i s   f l a n g e   a l s o   s u p p o r t s ,   in  p a r t ,   a  f r a m e   a s s e m b l y  
56  w h i c h   i s   a s s e m b l e d   to   t he   h o u s i n g .  

The  f r a m e   a s s e m b l y   i s   of   s t a m p e d   and  f o r m e d  

s h e e t   m e t a l ,   p r e f e r a b l y   s t e e l ,   and  i s   g e n e r a l l y   c h a n n e l -  

s h a p e d   h a v i n g   s i d e w a l l s   58,  62  and  a  b a s e   60.   The  s i d e -  

w a l l   58  i s   d i s p o s e d   a g a i n s t   t h e   r i g h t w a r d l y   f a c i n g  

s u r f a c e   of  t h e   h o u s i n g   as  v i e w e d   in   F i g u r e   1,  and  h a s  

a  l a n c e   64  s t r u c k   f r o m   i t s   u p p e r   end  p o r t i o n   w h i c h   i s  

r e c e i v e d   i n   a  r e c e s s   in   t h e   h o u s i n g .   The  f r a m e   a s s e m b l y  
i s   a l s o   r e t a i n e d   on  t h e   h o u s i n g   by  e a r s   57  on  t h e   f r a m e  

w h i c h   a r e   r e c e i v e d   in   o p e n i n g s   59  in   t h e   h o u s i n g .  

The  s i d e w a l l   62  i s   r e v e r s e l y   b e n t ,   as  s h o w n  

a t   66 ,   a t   i t s   u p p e r   end  to  p r o v i d e   a  d e p e n d i n g   arm  a s  

s h o w n   a t   68 ,   w h i c h   i s   s p a c e d   f r o m   t h e   s i d e w a l l   62.   A 

cam  s h a f t   70  i s   s u p p o r t e d   b e t w e e n   t h e   arm  68  and  t h e  

s i d e w a l l   62  and   h a s   s p a c e d - a p a r t   e c c e n t r i c   cams  7 2  

m o u n t e d   t h e r e o n .   O p e n i n g s   a r e  p r o v i d e d   in   t h e   s i d e w a l l  

62 ,   t h e   d e p e n d i n g   arm  68,  and  in   a  U - s h a p e d   s p r i n g  

member   74  to   p r o v i d e   c l e a r a n c e   f o r   t h e s e   cams.   T h e  

h o u s i n g   46  h a s   an  e x t e n s i o n   69  on  i t s   l e f t h a n d   end  a s  

v i e w e d   in   F i g u r e   10 ,   and  a  r e c e s s   67  in  t h i s   h o u s i n g  

r e c e i v e s   t h e   end  p o r t i o n   of  t h e   U - s h a p e d   s p r i n g   m e m b e r  

74  and  t h e   end  p o r t i o n   of  t h e   s h a f t   70 .   The  c h a n n e l -  

s h a p e d   s p r i n g   m e m b e r   74  has   an  i n t e g r a l   b i a s i n g   s p r i n g  

71  t h e r e o n   w h i c h   b e a r s   a g a i n s t   t h e   l e f t h a n d   end  of  t h e  

s h a f t   70  and  s t a b i l i z e s   i t   in  t h e   f r a m e   a s s e m b l y   5 6 .  

S h a f t   70  i s   s u p p o r t e d   a d j a c e n t   to   i t s   r i g h t h a n d   e n d  

b e t w e e n   e a r s   73 ,   75  on  the   s i d e w a l l   62  and  on  t h e  

d e p e n d i n g   p o r t i o n   68  of  t he   f r a m e   a s s e m b l y   56.  T h e  

. s h a f t   70  i s   m o v a b l e   in  a  h o r i z o n t a l   d i r e c t i o n   t o w a r d s  

t h e   w a l l   50  so  t h a t   c i r c u i t   b o a r d s   of   v a r y i n g  

t h i c k n e s s e s   can  be  r e c e i v e d   in  t h e   t r o u g h   76  d e f i n e d  

by  t h e   s i d e w a l l   62  and  the   h o u s i n g   w a l l   5 0 .  

In  o r d e r   to  f i r m l y   c l a m p   t h e   c i r c u i t   b o a r d  

a g a i n s t   t h e   c o n t a c t   s u r f a c e s   34  of  t h e   c o n t a c t   arms  6  



of  t h e   t e r m i n a l s ,   t h e   U - s h a p e d   s p r i n g   74  i s   m o u n t e d   o n  

t h e   s i d e w a l l   62  and  t h e   d e p e n d i n g   arm  68  of  t h e   f r a m e  

56.  T h i s   s p r i n g   74  may  n o t   be  r e q u i r e d   u n d e r   a l l   t h e  

c i r c u m s t a n c e s   b u t   can  be  u s e d   when  i t   i s   d e s i r e d   t o  

h a v e   e x t r e m e l y   h i g h   f o r c e s   a t   t h e   e l e c t r i c a l   i n t e r f a c e s  

b e t w e e n   t h e   c o n t a c t   p o r t i o n s   34  of   t h e   t e r m i n a l s   a n d  

t h e   t e r m i n a l   p a d s   on  t h e   c i r c u i t   b o a r d   2 4 .  

In  u s e ,   edge   p o r t i o n s   of   t h e   c i r c u i t   b o a r d  

a r e   i n s e r t e d   i n t o   t h e   t r o u g h   76  as  shown  in   F i g u r e   2 ,  

and  t h e   s h a f t   70  i s   t h e r e a f t e r   r o t a t e d   t h r o u g h   an  a n g l e  

of  s u b s t a n t i a l l y   1 9 0 °   to   t h e   p o s i t i o n   shown   in  F i g u r e  
2.  D u r i n g   s u c h   r o t a t i o n   of  t he   s h a f t ,   t h e   cams  72  w i l l  

p r o g r e s s i v e l y   p u s h   t h e   c i r c u i t   b o a r d   24  a g a i n s t   t h e  

c o n t a c t   t e r m i n a l s   2  and  t h e   s p r i n g   74  w i l l   be  f l e x e d  

as  s h o w n ,   so  t h a t   i t   w i l l   d e v e l o p   t h e   r e q u i r e d   c l a m p i n g  

f o r c e .   T h e  c o n t a c t   arm  6  i s   f l e x e d   in  a  g e n e r a l l y   c l o c k -  

w i s e   d i r e c t i o n   as   t h e   cam  i s   r o t a t e d   so  t h a t   t h e  

c o n t a c t   arm  p u s h e s   t h e   s p r i n g   arm  8  to   t h e   p o s i t i o n   i n  

F i g u r e   2.  The  m a n n e r   in  w h i c h   t h e   c o n t a c t   arm  i s   f l e x e d  

and  t h e   s p r i n g   arm  8  i s   s t r e s s e d   when  t h e   p a r t s   a r e   i n  

t h e   p o s i t i o n s   of  F i g u r e   2  i s   d i s c u s s e d   more   f u l l y   b e l o w .  

T e r m i n a l s   in  a c c o r d a n c e  w i t h   t h e   i n v e n t i o n  

can  be  p r o d u c e d   of  any  s u i t a b l e   m a t e r i a l   by  s i m p l y  

r e m o v i n g   m a t e r i a l   f r o m   f l a t   s t o c k   m e t a l .   The  r e m o v a l  

of  t h e   m a t e r i a l   w i l l   o r d i n a r i l y   be  c a r r i e d   out   by  a  

s i m p l e   s t a m p i n g   o p e r a t i o n   to   p r o d u c e   t e r m i n a l s   in   s t r i p  

f o r m ,   as  shown  in   F i g u r e   3,  h o w e v e r ,   s u c h   t e r m i n a l s  

m i g h t   u n d e r   some  c i r c u m s t a n c e s ,   be  m a n u f a c t u r e d   by  c h e m -  

i c a l   e t c h i n g   of  t h e   s t r i p .  I n   any  e v e n t ,   t h e   f i n i s h e d  

t e r m i n a l   w i l l   h a v e   a l l   of  i t s   p a r t s   l y i n g   in  t he   p l a n e  

of  t h e   o r i g i n a l   s t o c k   m e t a l   so  t h a t   t h e   c a n t i l e v e r  

b e a m s ,   t h e   c o n t a c t   arm,  and  the   s p r i n g   a rm,   a re   r e l a -  

t i v e l y   s t i f f ,   a l t h o u g h   t h e y   a r e   f l e x i b l e .  

R e f e r r i n g   now  to  F i g u r e s   3  -   6,  t he   t e r m i n a l s  

as  s t a m p e d   a r e   i n t e g r a l   w i t h   a  c o n t i n u o u s   c a r r i e r   s t r i p  

78  and  in  t h e   a s - s t a m p e d   c o n d i t i o n ,   d i f f e r   f rom  t h e  



t e r m i n a l s   as  i n s t a l l e d   in   t h e   h o u s i n g   in   t h a t   e a c h  

t e r m i n a l   h a s   an  e x t e n s i o n   84  of  t h e   y o k e   4  and  a n  

a d d i t i o n a l   s o l d e r   p o s t   86.   A l s o ,   t h e   end  of   t h e   c o n t a c t  

arm  i s   i n t e g r a l   w i t h   t h e   end   of  t h e   s p r i n g   a r m ,   a s  

shown   a t   80 ,   and  t h e   s h o r t   l o w e r   p o r t i o n   on  t h e   end  o f  

t h e   c o n t a c t   arm  e x t e n d s   t h r o u g h   a  c o m p l e t e   c i r c l e ,   a s  

s h o w n   a t   82 .   The  m a t e r i a l   i n d i c a t e d   a t   80  and  82  i s  

r e m o v e d   p r i o r   to   i n s e r t i o n   of   t h e   t e r m i n a l   i n t o   t h e  

h o u s i n g   c a v i t y   48  as   shown  a t   8 0 ' ,  8 2 '   F i g u r e   4.  T h e  

y o k e   e x t e n s i o n   84  and  t h e   s e c o n d   s o l d e r   p o s t   86  m a y  
a l s o   be  r e m o v e d ,   as   i n d i c a t e d   in   F i g u r e   4.  A l t e r n a -  

t i v e l y ,   t h e   yoke   e x t e n s i o n   and  s e c o n d   s o l d e r   l e g   m a y  
r e m a i n   on  t h e   t e r m i n a l   and  t h e   t a b   10  may  be  r e m o v e d .  

When  t h e   t e r m i n a l s   a r e   p r o v i d e d   on  c l o s e l y   s p a c e d  

c e n t e r s ,   a l t e r n a t e   t e r m i n a l s   may  t h u s   h a v e   t h e   l e g   1 0  

r e m o v e d   and   t h e   r e m a i n i n g   t e r m i n a l s   h a v e   t h e   l e g   8 6  

r e m o v e d   so  t h a t   a  g r i d   h o l e   p a t t e r n   in   t h e   c i r c u i t  

b o a r d   can   be  p r o v i d e d   f o r   more   c o n v e n i e n t   s p a c i n g   a n d  

l o c a t i o n   of   t h e   c o n d u c t o r s   on  t h e   c i r c u i t   b o a r d .  

T e r m i n a l s   2  a r e   i n s t a l l e d   in   t h e   h o u s i n g   4 6  

in  t h e   g e n e r a l   m a n n e r   shown  in  F i g u r e s   4  -   6,  a n d  

p r e f e r a b l y   by  means   of  i n s e r t i o n   m a c h i n e r y   h a v i n g   t h e  

e l e m e n t s   d e s c r i b e d   b e l o w   f o r   g u i d i n g   and  i n s e r t i n g   t h e  

t e r m i n a l s .   The  h o u s i n g   46  i s   s u p p o r t e d   in   a  h o u s i n g  

s u p p o r t   88  t h a t   has   a  r e c e s s   90  in  w h i c h   t h e   h o u s i n g  

i s   s u p p o r t e d   w i t h   t h e   open   l o w e r   end  of   a  c a v i t y   48  d i s -  

p o s e d   a b o v e   t h e   l e a d i n g   t e r m i n a l   on  t h e   s t r i p   78.   A t  

t h e   i n s e r t i o n   s t a t i o n ,   a  c o n t a c t   arm  f l e x i n g   a n d  

g u i d i n g   t o o l   92  moves   a g a i n s t   t h e   c o n t a c t   p o r t i o n   3 4  

of  t h e   c o n t a c t   arm  6  and  an  i n s e r t e r   94  moves   i n t o  

s u r r o u n d i n g   r e l a t i o n s h i p   w i t h   t h e   s o l d e r  t a b   10  of  t h e  

t e r m i n a l .   Tlle  u p p e r   s u r f a c e   95  of  t h i s i   i n s e r t e r   t h u s  

b e a r s   a g a i n s t   t h e   l o w e r   edge   of  t h e   yoke   p o r t i o n   4  o f  

t h e   t e r m i n a l   so  t h a t   when  t h e   i n s e r t e r   94  moves   u p -  

w a r d l y ,   t h e   t e r m i n a l   w i l l   be  p u s h e d   i n t o   t h e   c a v i t y   4 8 .  

P r i o r   to   u p w a r d   m o v e m e n t   of  t h e   i n s e r t e r ,   t h e   f l e x i n g  



and  g u i d i n g   t o o l   92  moves   r i g h t w a r d l y   f r o m   t h e   p o s i t i o n  

of  F i g u r e   4  t o   t h e   p o s i t i o n   of  F i g u r e   5,  in   w h i c h  

t h e   r i g h t h a n d   s u r f a c e   91  of  t h i s   t o o l   i s   c o p l a n a r   w i t h  

t h e   a d j a c e n t   i n t e r n a l   s u r f a c e   97  of  t h e   h o u s i n g   4 6 .  

When  t h e   f l e x i n g   t o o l   92  moves   f r o m   t h e   p o s i -  

t i o n   of   F i g u r e   4  to   t h e   p o s i t i o n   of   F i g u r e   5,  i t   m o v e s  

t h e   c o n t a c t   arm  6  r i g h t w a r d l y   to   t h e   p o s i t i o n   s h o w n   i n  

F i g u r e   5.  D u r i n g   t h i s   m o v e m e n t   of   t h e   c o n t a c t   arm  6 ,  

t h e   e d g e   3 2  o f   t h e   c o n t a c t   arm  moves   a g a i n s t   t h e  

b e a r i n g   p o r t i o n   44  a t   t h e   end  of  t h e   d e p e n d i n g   s e c t i o n  

41  of  t h e   s p r i n g   arm  8.  The  s e c t i o n   41  of   t h e   s p r i n g  

arm  i s   a l s o   f l e x e d   as  shown  in  F i g u r e   5.  As  w i l l   be  e x -  

p l a i n e d   b e l o w ,   t h e   s p r i n g   arm  6  i s   o v e r s t r e s s e d   w h e n  

i t   i s   i n i t i a l l y  f l e x e d   as  shown  in   F i g u r e s   4  and   5  a n d  

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

t h e   s p r i n g   a rm  when  t h e   t e r m i n a l   i s   p l a c e d   i n   s e r v i c e  

as  shown  in   F i g u r e s   1  and  2 .  

When  t h e   t e r m i n a l   2  i s   h e l d   in   t h e   i n s e r t i o n  

t o o l i n g   as   s h o w n   in   F i g u r e   5,  t h e   t e r m i n a l   i s   s h e a r e d  

f rom  t h e   c a r r i e r   s t r i p   78  by  a  s h e a r i n g   m e a n s   and  t h e r e -  

a f t e r   t h e   i n s e r t e r   94  moves  u p w a r d l y   f r o m   t h e   p o s i t i o n  

of  F i g u r e   6.  A  g u i d e   means   96  i s   p r o v i d e d   a g a i n s t   t h e  

r i g h t h a n d   e d g e   of  t h e   t e r m i n a l   and  in  a l i g n m e n t   w i t h  

t h e   s u r f a c e   99  of  t h e   c a v i t y   so  t h a t   t h e   t e r m i n a l   w i l l  

move  s m o o t h l y   i n t o   t h e   c a v i t y   48.   When  t h e   t o o l i n g   i s  

t h e n   r e m o v e d   f r o m   b e n e a t h   t h e   t e r m i n a l   and  t h e   h o u s i n g  

i s   r e m o v e d   f r o m   t h e   h o u s i n g   s u p p o r t   88,  t h e   c o n t a c t   a r m  

6  w i l l   move  l e f t w a r d l y   u n t i l   t h e   e a r   3 6  i s   a g a i n s t   t h e  

i n t e r n a l   s u r f a c e   of  t h e   c a v i t y ,   as  shown  in  F i g u r e   1 .  

I t   w i l l   be  a p p a r e n t   f rom  t he   f o r e g o i n g   d e s -  

c r i p t i o n   t h a t   t h e   e l e c t r i c a l   f u n c t i o n   of  t h e   t e r m i n a l  

i s   p e r f o r m e d   p r i m a r i l y   by  the   c o n t a c t   arm  6  in  t h a t   t h e  

c u r r e n t   w i l l   f l o w   f rom  t h e   c o n t a c t   p o r t i o n   34  a l o n g  

t h i s   arm  to   t h e   yoke   4  and  t h r o u g h   t h e   s o l d e r   p o s t   1 0  

to  t h e   c o n d u c t o r   18.  The  c o n t a c t   arm  is   s u b s t a n t i a l l y  

s t r a i g h t   and  e x t r e m e l y   s h o r t ,   so  t h a t   i n d u c t a n c e  



e f f e c t s   w i l l   be  m i n i m i z e d .   C u r r e n t   w i l l   n o t   t e n d   t o  

f l o w   a c r o s s   t h e   b e a r i n g   p o r t i o n s   32,   44  and  t h r o u g h   t h e  

s p r i n g   arm  b e c a u s e   of  t h e   f a c t   t h a t   t h i s   c u r r e n t   p a t h  

w o u l d   p r e s e n t   w o u l d   p r e s e n t   a  h i g h e r   r e s i s t a n c e .   T h e  

c o n t a c t   arm  i s   f l e x e d   when  t h e   c i r c u i t   b o a r d   24  p o s i -  

t i o n e d   a g a i n s t   t h e   s u r f a c e   of   t h e   w a l l   50  of  t h e  

h o u s i n g   46  b u t   i t s   f l e x u r e   m a k e s   o n l y   a  m i n o r   c o n t r i -  

b u t i o n   to   t h e   c o n t a c t   f o r c e   d e v e l o p e d   in   t h e   e l e c t r i c a l  

i n t e r f a c e   of  t h e   t e r m i n a l   and  t h e   c i r c u i t   b o a r d   i n  

F i g u r e   2.  Most   of  t h e   c o n t a c t   f o r c e   i s   d e v e l o p e d   in   t h e  

s p r i n g   arm  8  and  i s   t r a n s m i t t e d   to   t h e   c o n t a c t   arm  6  

t h r o u g h   t h e  u p p e r   p o r t i o n   28  of  t h e   c o n t a c t   arm  d i r e c t l y  

to  t h e   t e r m i n a l   pad  on  t h e   c i r c u i t   b o a r d   24.   T h u s ,   t h e  

i n t e r m e d i a t e   s h a n k   p o r t i o n   of  t h i s   c o n t a c t   arm  6  i s   n o t  

s u b j e c t e d   to   t h e . c o n t a c t   f o r c e   w h i c h   i s   p r e s e n t   a t   t h e  

e l e c t r i c a l   i n t e r f a c e .   The  s p r i n g   arm  can ,   of  c o u r s e ,  
be  d e s i g n e d   t o   p r o v i d e   o p t i m u m   p r o p e r t i e s   and  c h a r a c t e r -  

i s t i c s   f o r   t h e   p a r t i c u l a r   u s e   to   w h i c h   t h e   c o n n e c t o r  

w i l l   be  p u t .   I f   e x t r e m e l y   h i g h   c o n t a c t   f o r c e s   a r e  

d e s i r e d ,   t h i s   s p r i n g   arm  8  can  be  made  r e l a t i v e l y   s t i f f  

so  t h a t   i t   w i l l   d e v e l o p   s u c h   h i g h   f o r c e s .   A l t e r n a t i v e l y ,  

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

c o n t a c t   f o r c e   can  be  r e d u c e d   by  r e d e s i g n i n g   t h e   s p r i n g  

arm  of  t h e   t e r m i n a l .  

W h i l e   t h e   p r i n c i p l e s   of  t h e   i n v e n t i o n   w i l l  

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

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

t e r m i n a l   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   w i l l   p r o v i d e  

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

in  w h i c h   t e r m i n a l s   can  be  d e s i g n e d   s p e c i f i c a l l y   f o r   p a r -  

t i c u l a r   a p p l i c a t i o n s .   The  f o l l o w i n g   d i s c u s s i o n   i s  

b a s e d   on  s t u d i e s   of  a  t e r m i n a l   p r o d u c e d   f rom  p h o s p h o r  

b r o n z e   s t o c k   m e t a l   h a v i n g   a  t h i c k n e s s   of  0.25mn.  and  i n  

a  r e l a t i v e l y   h a r d   t e m p e r .  The  t e r m i n a l   had  an  o v e r a l l  

h e i g h t   of  14 .8mm  and  a  w i d t h   of  a b o u t   4 . 9 9 m m .  The  d i m e n -  

s i o n s   of  t h e   p a r t s   in  t h e   t e r m i n a l   were   s e l e c t e d   t o  



p r o d u c e   a  c o n t a c t   f o r c e   of  a b o u t   600  g m s .  

F i g u r e   7  i s   a  d i a g r a m   w h i c h   s h o w s   t h e   r e l a -  

t i v e   p o s i t i o n s   of  t h e   u p p e r   end  of  t h e   c o n t a c t   arm  a t  

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

t e r m i n a l   i s   i n s e r t e d   i n t o   t h e   c a v i t y   48.   In  t h i s   v i e w ,  

t h e   l i n e   98  i n d i c a t e s   t h e   p o s i t i o n   of   t h e   c o n t a c t   a r m  

6  p r i o r   t o   f l e x i n g   of  t h i s   arm  i n w a r d l y   t o w a r d s   t h e  

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

as  i t   a p p e a r s   in   F i g u r e   4  of  t h e   d r a w i n g .   The  l i n e   1 0 0  

d e n o t e s   t h e   p o s i t i o n   of  t h e   c o n t a c t   arm  when  t h e   p a r t s  

a r e   in   t h e   p o s i t i o n   of  F i g u r e   6  or  F i g u r e   2,  t h a t   i s ,  

when  t h e   c o n t a c t   a r m  i s   f l e x e d   r i g h t w a r d l y   t o   i t s  

e x t r e m e   p o s i t i o n .   When  t h i s   arm  6  i s   f l e x e d   by  t h e  

f l e x i n g   t o o l   94 ,   t h e   m a t e r i a l   in  t h e   arm  y i e l d s   a n d  

p l a s t i c a l l y   f l o w s   so  t h a t   t h e   arm  has   a  t e n d e n c y   t o  

r e t u r n   o n l y   to   t h e   p o s i t i o n   i n d i c a t e d   by  t h e   l i n e   1 0 2  

as  t h e   r e s u l t   of  s p r i n g b a c k .   H o w e v e r ,   when  t h e  

c o n n e c t o r   h o u s i n g   i s   r e m o v e d   f r o m   t h e   h o u s i n g   s u p p o r t  

88,   t h e   s p r i n g   arm  8  p u s h e s   t h e   c o n t a c t   arm  l e f t w a r d l y  

b e y o n d   i t s   n o r m a l   p o s i t i o n   102  to   t h e   p o s i t i o n   1 0 4 .   T h e  

s p r i n g   arm  i s   of  c o u r s e   f l e x e d   r i g h t w a r d l y   when  t h e  

p a r t s   a r e   moved  to   t h e   p o s i t i o n   of  F i g u r e   5  and  i t   h a s  

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

t h i s   t e n d e n c y   of  t h e   s p r i n g   arm  to   r e t u r n   to   i t s   n o r m a l  

p o s i t i o n   t h a t   p u s h e s   t he   c o n t a c t  a r m   to   t h e   p o s i t i o n  

i n d i c a t e d   by  t h e   l i n e   1 0 4 .  

F i g u r e   8  i s   a  f o r c e   t r a v e l   d i a g r a m   s h o w i n g  

t h e   p o s i t i o n   of  t h e   u p p e r   end  of  t h e   c o n t a c t   arm  d u r i n g  

t h e   a s s e m b l y   p r o c e s s .   The  r e f e r e n c e   n u m e r a l s   98 ,   1 0 0 ,  

1 0 2 ,   104  h a v e   b e e n   a p p l i e d   to   F i g u r e  8 ,   w i t h   p r i m e  

m a r k s ,   so  t h a t   t h e   c u r v e   shown  in  F i g u r e  8   can  b e  

c o r r e l a t e d   w i t h   t he   arm  p o s i t i o n s   shown  in  F i g u r e   7 .  

As  shown   in  F i g u r e   8,  t h e   u p p e r   end  of  t h e   arm  6  i s  

moved  a  t o t a l   of  0.97mm  when  i t   i s   f l e x e d   f r o m   t h e  

p o s i t i o n   of  F i g u r e   4  to  t he   p o s i t i o n   of  F i g u r e   a n d  

d u r i n g   s u c h   f l e x u r e ,   t he   l o a d   r e m a i n s   s u b s t a n t i a l l y  



c o n s t a n t   a f t e r   i t   h a s   r i s e n   to   a  p l a t e a u   v a l u e .   W h e n  

t h e   c o n n e c t o r   i s   r e m o v e d   f r o m   t h e   c o n n e c t o r   s u p p o r t   8 8 ,  

t h e   u p p e r   end  of   t h e   c o n t a c t   arm  6  moves   l e f t w a r d l y  

p a s t   t h e   c o n d i t i o n   of   no  l o a d ,   as  shown  a t   1 0 2 ' ,   and  i s  

f l e x e d   in   a  m a n n e r   s u c h   t h a t   i t   i s   l o a d e d   in  t h e  

o p p o s i t e   d i r e c t i o n ,   as  i n d i c a t e d   a t   1 0 4 ' .  

The  s i g n i f i c a n c e   of  t h e   d i a g r a m   of  F i g u r e   8  

i s   t h a t   t h e   c o n t a c t   arm  i s   f l e x e d   l e f t w a r d l y   f r o m   i t s  

n o r m a l   p o s i t i o n   in   t h e   a s s e m b l e d   c o n n e c t o r   so  t h a t   w h e n  

t h e   c i r c u i t   b o a r d   i s   i n s e r t e d   i n t o   t h e   t r o u g h   76  a n d  

c l a m p e d   a g a i n s t   t h e   s u r f a c e   50,  t h e   i n i t i a l   p o r t i o n   o f  

t h e   t r a v e l   of  t h e   c o n t a c t   arm  m e r e l y   has   t h e   e f f e c t   o f  

u n l o a d i n g   t h e   s t r e s s e s   in   t h e   arm  6  and  r e t u r n i n g   i t   t o  

i t s   u n s t r e s s e d   p o s i t i o n ,   as   i n d i c a t e d   by  t h e   l i n e   1 0 2  

in  F i g u r e   7.  T h e r e a f t e r ,   t h e   arm  i s  f l e x e d   r i g h t w a r d l y  

t o   t h e   p o s i t i o n   i n d i c a t e d   by  t h e   l i n e   100  in   F i g u r e   7 .  

The  f a c t   t h a t   t h e   c o n t a c t   arm  and   t h e   s p r i n g  

arm  a r e   b o t h   in   a  f l e x e d   c o n d i t i o n   and  a r e   r e s i l i e n t l y  

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

t h e   c o n t a c t   arm  f o r   an  i n c r e a s e d   amoun t   of  t r a v e l   i n  

n o r m a l   u s a g e ,   as   c o m p a r e d   in   t h e   amount   w h i c h   w o u l d   b e  

o b t a i n a b l e   i f   t h e   c o n t a c t   arm  we re   no t   f l e x e d   l e f t -  

w a r d l y   when  i t   i s   in   i t s   F i g u r e   1  p o s i t i o n   a n d ,   t h e r e -  

f o r e   p r e l o a d e d   a g a i n s t   t h e   l o w e r   end  of  t h e   s p r i n g   a r m .  

The  s p r i n g   arm  c a n ,   of  c o u r s e ,   w i t h s t a n d   t h e   f l e x u r e  

w h i c h   i t   mus t   u n d e r g o   in   t h e   o r d i n a r y   u s e   of  t h e  

c o n n e c t o r   by  v i r t u e   of  i t s   s u b s t a n t i a l   mass   and  i t s  

d i m e n s i o n s .  

The  s p e c i f i c   t e r m i n a l   in   a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   w h i c h   h a s   b e e n   d e s c r i b e d   a b o v e   has   a  c i r c u l a r  

f r e e   end  2S  on  t h e   c o n t a c t   arm  6  w h i c h  i s   c a p a b l e   o f  

r o t a t i o n   r e l a t i v e   to   t h e   s h a n k   p o r t i o n   of  t h e   c o n t a c t  

arm  when  t h e   l o a d ,   t h e   c o n t a c t   f o r c e ,   i s   a p p l i e d  

a g a i n s t   t h e   c o n t a c t   p o r t i o n   34  and  t he   r e a c t i o n   f o r c e  

i s   a p p l i e d   a g a i n s t   t h e   b e a r i n g   p o r t i o n   32  by  t he   s p r i n g  

a r m .  The  c a p a b i l i t y   f o r   t h i s   r o t a t i o n   i n c r e a s e s   t h e  



o v e r a l l   r a n g e   of  m o v e m e n t   of  t h e   c o n t a c t   a r e a   34  r i g h t -  

w a r d l y ,   as   v i e w e d   in   t h e   d r a w i n g ,   when  t h e   c i r c u i t  

b o a r d   i s   m a t e d   w i t h   t h e   c o n n e c t o r .   In  o t h e r   w o r d s ,   t h e  

s h a n k   p o r t i o n   of  t h e   c o n t a c t   arm  6  w h i c h   e x t e n d s   f r o m  

t h e   b a s e   p o r t i o n   26  to   t h e   f r e e   end  u n d e r g o e s   f l e x u r e  

when  t h e   c o n t a c t   arm  i s   s t r e s s e d   and  t h i s   f l e x u r e   o f  

t h e   arm  r e s u l t s   in  some  m o v e m e n t   of  t h e   c o n t a c t   zone   3 4  

r i g h t w a r d l y   f rom  t h e   p o s i t i o n   of   F i g u r e   1 .   In  a d d i t i o n ,  

t h e   r o t a t i o n   of  t h e   c i r c u l a r   u p p e r   end  28  of  t h e  

c o n t a c t   arm  a l s o   r e s u l t s   in   some  r i g h t w a r d   m o v e m e n t   o f  

t h e   c o n t a c t   p o r t i o n   34  f r o m   t h e   p o s i t i o n   of  F i g u r e   1 

and  t h e   t o t a l   a m o u n t   of  m o v e m e n t   of  t h e   c o n t a c t   p o r t i o n  

34  i s   t h e r e f o r e   t h e   sum  of  t h e   m o v e m e n t   c o n t r i b u t e d   b y  

t h e   s h a n k   p o r t i o n   of  t h e   c o n t a c t   arm  and  t h e   p o r t i o n  

c o n t r i b u t e d   as  t h e   r e s u l t   of  t h e   r o t a t i o n   of  t h e  

c i r c u l a r   u p p e r   p o r t i o n   of  t h e   c o n t a c t   a r m .  

T h i s   c h a r a c t e r i s t i c   of   t h e   d i s c l o s e d   e m b o d i -  

m e n t   i s   h i g h l y   a d v a n t a g e o u s   in   t h a t   i t   p e r m i t s   t h e  

d e s i g n e r   of  a  s p e c i f i c   t e r m i n a l   to   a c h i e v e   a  g r e a t e r  

a m o u n t   of   movemen t   of  t h e   c o n t a c t   p o r t i o n   34  t h a n   w o u l d  

be  o b t a i n a b l e   i f   a l l   of  t h e   m o v e m e n t   were   s i m p l y   a  

r e s u l t   of  f l e x u r e   of  t h e   s h a n k   p o r t i o n   of  t h e   c o n t a c t  

a r m .   A d d i t i o n a l l y ,   t h e   r o t a t i o n   of  t h e   c i r c u l a r   u p p e r  

p o r t i o n   28  of  t h e   c o n t a c t   arm  c o n t r i b u t e s   to   t h e  

a c h i e v e m e n t   of  a  w i p i n g   m o t i o n   on  t h e   c o n t a c t   s u r f a c e s  

s i n c e   t h e   a c t u a l   zone   of  c o n t a c t   moves   r e l a t i v e l y   o v e r  

t h e   z o n e   of  c o n t a c t   on  t h e   c i r c u i t   b o a r d   24  as  t h e  

c i r c u i t   b o a r d   i s   c l a p p e d   in  t h e   c o n n e c t o r .  

T e r m i n a l s   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n  

can  be  p l a t e d   w i t h   a  c o n d u c t i v e   m e t a l   as  d e s i r e d   and  a s  

i n d i c a t e d   by  the   e n v i r o n m e n t   of  t h e   i n t e n d e d   u s e .   T i n  

p l a t i n g   or  p l a t i n g   w i t h   a  t i n - l e a d   a l l o y   may  be  s a t i s -  

f a c t o r y   u n d e r   many  c i r c u m s t a n c e s ,  p a r t l c u l a r l y   in  v i e w  

of  t h e   f a c t   t h a t   h i g h   c o n t a c t   f o r c e s   can  be  o b t a i n e d  

f r o m   t h e   t e r m i n a l   i f   d e s i r e d .   Gold  p l a t i n g   may  be  u s e d  



i f   an  e x t r e m e l y   low  r e s i s t a n c e   i s   r e q u i r e d .   I f  

t e r m i n a l s   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   a r e   u s e d  

u n d e r   c r y o g e n i c   c o n d i t i o n s ,   a  p l a t i n g   of   i n d i u m   or  p u r e  
t i n   may  be  u s e d .  



1.  An  e l e c t r i c a l   t e r m i n a l   (2)  of  t h e   t y p e   w h i c h  

h a s   s u b s t a n t i a l l y   a l l   of  i t s   p a r t s   in  a  f l a t   p l a n e ,   t h e  

p l a n e   b e i n g   d e f i n e d   by  t h e   t h i c k n e s s   of  t h e   m e t a l   o f  

t h e   t e r m i n a l   ( 2 ) ,   t h e   t e r m i n a l   h a v i n g   a  c o n t a c t   arm  ( 6 )  

w h i c h   i s   f l e x i b l e   in   t h e   p l a n e   of  t h e   t e r m i n a l ,   t h e  

c o n t a c t   arm  h a v i n g   a  f i x e d   end  ( 2 6 ) ,   a  p o r t i o n   (34)   o f  

t h e   e d g e   of  t h e   c o n t a c t   arm  w h i c h   i s   s p a c e d   f rom  t h e  

f i x e d   end  (26)   b e i n g   a  c o n t a c t   p o r t i o n   o f  ' t h e   t e r m i n a l ,  

' t h e   t e r m i n a l   (2)  b e i n g   c h a r a c t e r i z e d  i n   t h a t :  

t h e   t e r m i n a l   h a s   a  y o k e   s e c t i o n   ( 4 ) ,   t h e  

f i x e d   end  (26)   of  t h e   c o n t a c t   arm  (6)  b e i n g  

on  t h e   y o k e   s e c t i o n ,  

a  s p r i n g   arm  (8)  e x t e n d s   f r o m   t h e   y o k e  

s e c t i o n ,   t h e   s p r i n g   arm  b e i n g   b e s i d e   t h e  

c o n t a c t   arm  ( 6 ) ,  

t h e   c o n t a c t   arm  (6)   and  t h e   s p r i n g   a r m  
(8)   h a v e   o p p o s e d   b e a r i n g   e d g e   p o r t i o n s   ( 3 2 ,  

34)  w h i c h   a r e   a g a i n s t   e a c h   o t h e r   when  t h e  

c o n t a c t   arm  (6)  i s   f l e x e d   t o w a r d s   t h e   s p r i n g  

arm  (8)  w h e r e b y   t h e   c o n t a c t   f o r c e   d e v e l o p e d  

i n   t h e   t e r m i n a l   i s   p r o d u c e d   by  t h e   s p r i n g   a r m .  
2.  An  e l e c t r i c a l   t e r m i n a l   (2)   as  s e t   f o r t h   i n  

c l a i m   1,  t h e   t e r m i n a l   b e i n g   a  s t a m p e d   s h e e t   m e t a l  

m e m b e r .  

3.  An  e l e c t r i c a l   t e r m i n a l   (2)  as  s e t   f o r t h   i n  

c l a i m   2  h a v i n g   an  i n t e g r a l   s o l d e r   p o s t   ( 1 0 )  e x t e n d i n g  

f r o m   t h e   y o k e   (4)  s e c t i o n   f o r   s o l d e r i n g   to  a  c o n d u c t o r  

on  a  c i r c u i t   b o a r d   ( 1 4 ) .  

4.  An  e l e c t r i c a l   t e r m i n a l   (2)  as  s e t   f o r t h   i n  

c l a i m   3,  t h e   c o n t a c t   arm  (6)  h a v i n g   an  e x t e n s i o n   ( 3 0 )  

w h i c h   e x t e n d s   t o w a r d s   t he   s p r i n g   arm  ( 8 ) ,   t h e   b c a r i n g  

edge   p o r t i o n   (32)   of  t he   c o n t a c t   arm  b e i n g   on  t h e  

e x t e n s i o n .  

5.  An  e l e c t r i c a l   t e r m i n a l   (2)  as  s e t   f o r t h   i n  

e i t h e r   of  c l a i m s   1  or  4,  t he   s p r i n g   arm  (8)  e x t e n d i n g  



f r o m   t h e   y o k e   p o r t i o n   (4)  p a s t   t h e   f r e e   end  ( 2 8 )   of  t h e  

c o n t a c t   arm  and  t h e n   e x t e n d i n g   in   a  r e v e r s e   d i r e c t i o n  

( 4 0 ,   41)   b a c k   t o w a r d s   t h e   f r e e   end  of   t h e   c o n t a c t   a r m .  
6.  An  e l e c t r i c a l   t e r m i n a l   (2)  as  s e t   f o r t h   i n  

c l a i m   5,  t h e   t e r m i n a l   b e i n g   c o n t a i n e d   in   a  t e r m i n a l -  

r e c e i v i n g   c a v i t y   (48 )   of  an  e l e c t r i c a l   c o n n e c t o r  

h o u s i n g   ( 4 6 ) ,   t h e   c a v i t y   h a v i n g - a n   o p e n i n g   (52)   t h e r e i n  

a d j a c e n t   to   t h e   f r e e   end  (28 )   of  t h e   c o n t a c t   arm  ( 6 ) ,   a  

p o r t i o n   of  t h e   f r e e   end  (28 )   of  t h e   c o n t a c t   a r m  

i n c l u d i n g   t h e   c o n t a c t   p o r t i o n   (34 )   e x t e n d i n g   t h r o u g h  

t h e   o p e n i n g   (52)   w h e r e b y   upon   p l a c e m e n t   of   a  c i r c u i t  

b o a r d   (24 )   a g a i n s t   t h e   h o u s i n g   ( 4 6 ) ,   t h e   c o n t a c t  

p o r t i o n   ( 3 4 ) o f   t h e   c o n t a c t   arm  (6)   w i l l   c o n t a c t   a  c o n -  

d u c t o r   (20)   on  t h e   c i r c u i t   b o a r d   ( 2 4 ) .  

7.  An  e l e c t r i c a l   t e r m i n a l   (2)  c o n t a i n e d   in   a  

h o u s i n g   (46 )   as   s e t   f o r t h   in   c l a i m   6,  t h e   h o u s i n g   ( 4 6 )  

h a v i n g   a  p l u r a l i t y   of  i d e n t i c a l   t e r m i n a l s   (2)  t h e r e i n  

in  s i d e - b y - s i d e   s p a c e d - a p a r t   r e l a t i o n s h i p .  

8.  An  e l e c t r i c a l   t e r m i n a l   (2)  c o n t a i n e d   in   a  

h o u s i n g   (46)   as  s e t   f o r t h   in   c l a i m   7,  t h e   h o u s i n g   ( 4 6 )  

h a v i n g   a  c l a m p   (72)   f o r   c l a m p i n g   a  c i r c u i t   b o a r d   ( 2 4 )  

a g a i n s t   t h e   h o u s i n g   (46)   t h e r e b y   to   e n g a g e   c o n d u c t o r s  

(20 )   on  t h e   c i r c u i t   b o a r d   ( 2 4 )   w i t h   t h e   c o n t a c t  

p o r t i o n s   ( 3 4 )   of  c o n t a c t   t e r m i n a l s   (2)  in  t h e   h o u s i n g .  

9.  An  e l e c t r i c a l   c o n t a c t   t e r m i n a l   (2)  c o n t a i n e d   i n  

a  h o u s i n g   (46)   h a v i n g   a  c l a m p   (72)   as  s e t   f o r t h   i n  

c l a i m   8,  t h e   c l a m p   b e i n g   a  s t a m p e d   and  f o r m e d   s h e e t  

m e t a l   f r a m e   (56)   h a v i n g   a  c h a n n e l - s h a p e d   c r o s s - s e c t i o n ,  

t h e   h o u s i n g   (46)   b e i n g   b e t w e e n   t h e   s i d e w a l l s   ( 58 ,   6 2 )  

of  t h e   c h a n n e l - s h a p e d   member   (56)   and  a g a i n s t   one  o f  

t h e   s i d e w a l l s   ( 5 8 ) ,   a  c l a m p i n g   member   (70)   b e i n f  

m o u n t e d   on  t h e   o t h e r   s i d e w a l l   ( 6 2 ) .  



10 .   An  e l e c t r i c a l   c o n t a c t   t e r m i n a l   (2)   c o n t a i n e d  

in   a  h o u s i n g   ( 4 6 )   h a v i n g   a  c l a m p   ( 7 2 )   as   s e t   f o r t h   i n  

c l a i m   9,  t h e   c l a m p i n g   member  (70)   b e i n g   a  s h a f t   h a v i n g  

a  p l u r a l i t y   of  s p a c e d - a p a r t   c i r c u l a r   cams  ( 7 2 )  

e c c e n t r i c a l l y   m o u n t e d   on  t h e   s h a f t .  
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