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©  Connector  housing. 
A  connector  housing  (4)  of  rectangular  box  shape  having 

a  bottom  part  (5)  and  walls,  for  accepting  an  array  of 
electrical  terminal  pins  (2)  which,  arranged  in  a  predeter- 
mined  pattern,  pass  through  corresponding  apertures  (9)  in 
said  bottom  part,  whereby  the  one  and/or  other  protruding 
ends  of  said  terminal  pins  permit  further  electrical  connec- 
tion,  such  as  to  a  printed  circuit  board,  whereby  each 
aperture  has  a  substantially  rectangular  cross-section,  on 
two  opposite  sides  of  which  spring  elements  (1,1')  are 
provided,  the  mutual  spacing  and  arrangement  of  said 
spring  elements  in  relation  to  terminal  pin  cross-section 
being  such  that,  when  inserted,  a  press-fit  locking  of  the 
terminal  pins  is  obtained. 



The  i n v e n t i o n   r e l a t e s   to  a  connec to r   housing  of  r e c t a n g u l a r   box 

shape  having  a  bottom  part  and  wa l l s ,   for  a c c e p t i n g   an  array  of  e l e c -  

t r i c a l   t e rmina l   pins  which,  ar ranged  in  a  p r ede t e rmined   p a t t e r n ,   p a s s  

through  co r r e spond ing   a p e r t u r e s   in  said  bottom  p a r t ,   whereby  the  one  

and/or   p r o t r u d i n g   ends  of  said  t e rmina l   pins  permit   f u r t h e r   e l e c -  

t r i c a l   c o n n e c t i o n ,   such  as  to a  p r i n t e d   c i r c u i t   board.  Such  a  c o n -  

nec to r   housing  is  known  from  European  pa ten t   a p p l i c a t i o n  

8 1 , 2 0 0 0 8 0 , 0 .  

Such  connec to r   housings   or  shrouds  find  f r equen t   a p p l i c a t i o n   i n  

the  e l e c t r i c a l   and  e l e c t r o n i c   i n d u s t r y .   Here,  in  p a r t i c u l a r ,   an  a r r a y  

of  t e rmina l   pins  accord ing   to  a  p r e d e t e r m i n e d   p a t t e r n   make  e l e c t r i c a l  

connec t ion   to  and  from  e l e c t r i c a l   or  e l e c t r o n i c   c i r c u i t s ,   for  example  

a  p r i n t e d  c i r c u i t   board.   In  such  a p p l i c a t i o n s   the  t e rmina l   pins  w i t h  

one  end  are  i n s e r t e d   into  or  through  c o r r e s p o n d i n g   holes  in  t h e  

p r i n t e d   c i r c u i t   board;  the  subsequent   c o n n e c t i o n   being  e f f e c t e d   by 

e i t h e r   s o l d e r i n g   or  p r e s s - f i t t i n g .   In  case  said  t e rmina l   p i n s  

p ro t rude   at  the  other   side  of  the  p r i n t e d   c i r c u i t   board,  they  can  be 

r e a d i l y   used  for  f u r t h e r   e l e c t r i c a l   c o n n e c t i o n .   In  many  cases  such  

t e rmina l   pins  have  a  r e c t a n g u l a r   c r o s s - s e c t i o n   which  wil l   p e r m i t  

w i re -wrapp ing   for  connec t ion   to  w i r e s .  

The  above  mentioned  European  pa ten t   a p p l i c a t i o n   desc r ibes   a  c o n -  

nec tor   housing  or  shroud  which  is  u t i l i z e d   to  lock  and  p o s i t i o n   an  

a r ray   of  t e rmina l   pins  in  a  p r e - d e t e r m i n e d   p a t t e r n .  

In  p r a c t i c e   in  such  connector   a s sembl i e s   problems  are  e n c o u n -  

tered   with  r e s p e c t   to  r e l a t i v e   p o s i t i o n a l   mismatch  due  to  a s s o c i a t e d  

t o l e r a n c e s .   Said  t o l e r a n c e s   in  r e c e i v i n g   an  a r ray   of  t e rmina l   pins  i n  

c o r r e s p o n d i n g   a p e r t u r e s   in  a  shroud  g r e a t l y   i n f l u e n c e   the  r i g i d i t y   and 

r e l i a b i l i t y   of  the  connec t ion   of  said  pins  and  the  l i f e   time  of  t h e  

connec to r   assembly.   Clearance  in  the  lock ing   of  t e rmina l   pins  in  t h e  

housing  a d v e r s e l y   a f f e c t s   the  c o n n e c t i o n .   The  t e rmina l   pin  may  g e t  

loose  with  r e spec t   to  the  e l e c t r i c a l   c i r c u i t   e .g .   p r in t ed   c i r c u i t  

board,  which  un favourab ly   a f f e c t s   the  engaging  f o r c e s .  

It  is  an  ob jec t   of  the  i n v e n t i o n   to  provide  means  for  improv ing  

the  ent ry   and  subsequent   locking  of  t e rmina l   pins  i n  



the   h o u s i n g .   The  above   m e n t i o n e d   p r o b l e m s   a s s o c i a t e d   w i t h  

r e l a t i v e   p o s i t i o n   m i s m a t c h   of  an  a r r a y   of  t e r m i n a l   p i n s ,  

which  are  p o s s i b l y   c o n n e c t e d   w i t h   an  e l e c t r i c a l   c i r c u i t ,  

a re   o b v i a t e d .  

The  s e t   o b j e c t i v e ,   in  a c c o r d a n c e   w i th   the  i n v e n t i o n ,   i s  

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

p r e a m b l e   such  t h a t   each   a p e r t u r e   in  the  h o u s i n g   is  p r o v i d e d   w i t h  

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

s p a c i n g   and  a r r a n g e m e n t   of  s a i d   s p r i n g   e l e m e n t s   in  r e l a t i o n   t o  

t e r m i n a l   p in   c r o s s   s e c t i o n   are   such  t h a t ,   once  i n s e r t e d ,   a  

p r e s s - f i t   l o c k i n g   of  the  t e r m i n a l   p i n s   is  o b t a i n e d .   This  i m p l e -  

m e n t a t i o n   a c c o r d i n g   to  the  i n v e n t i o n   p e r m i t s   such  a  h o u s i n g  

to  be  p r e s s - f i t t e d   as  an  i n t e g r a l   u n i t   over   an  a r r a y   of  t e r m i n a l  

p i n s .   P r i o r   to  t h i s   o p e r a t i o n ,   h o w e v e r ,   s a i d   t e r m i n a l   p ins   may 
be  p r e s s - f i t   or  j o i n e d   by  s o l d e r i n g   to  an  e l e c t r i c a l   or  e l e c -  

t r o n i c   c i r c u i t ,   such   as  a  p r i n t e d   c i r c u i t   b o a r d .   S u b s e q u e n t l y ,  

when  s a i d   h o u s i n g   i s   l o c a t e d   over   the  t e r m i n a l   p in   a r r a y ,  

each   p in   is  i n d i v i d u a l l y   g r i p p e d   by  the   c o r r e s p o n d i n g   r e c e s s   i n  

the   h o u s i n g   and  h e l d   in   p o s i t i o n .   In  the  s p e c i f i c a t i o n   r e c e s s  

s t a n d s   fo r   a p e r t u r e   and  i t s   s p r i n g   e l e m e n t s .  

As  i n d i v i d u a l   t e r m i n a l   p i n s   are   p r e s s - f i t   and  l o c k e d   i n  

p o s i t i o n   by  i n d i v i d u a l   p a i r s   of  s p r i n g   e l e m e n t s ,   the  f o l l o -  

wing  a d v a n t a g e s   a re   o b t a i n e d :  

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

p i n s ,   and  c o r r e s p o n d i n g   r e c e s s e s   in  the  h o u s i n g ;  

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

a x i s   w i th   r e s p e c t   to  the  o u t e r   d i a m e t e r   of  r e c e s s ;  

-  c o m p e n s a t i o n   of  skew  of  i n d i v i d u a l   t e r m i n a l   p i n s ;   a n d  

-  c o m p e n s a t i o n   of  p r o b l e m s   due  to  t o l e r a n c e   of  r e c e s s   l o c a -  

t i o n   w i th   r e s p e c t   to  the   h o u s i n g   p e r i p h e r y .  

These  above  m e n t i o n e d   c o m p e n s a t i o n   f e a t u r e s   i n h e r e n t   t o  

the   i n v e n t i o n   p e r m i t   c o n s i d e r a b l e   f r eedom  in  c o n n e c t o r   t o l e -  

r a n c e s .  

F u r t h e r m o r e ,   s i n c e   a  l a r g e   number  of  t e r m i n a l   p ins   a r e  

s i m u l t a n e o u s l y   p r e s s - f i t t e d   and  l o c k e d   in  the  h o u s i n g ,   a s s o -  

c i a t e d   f o r c e s   d u r i n g   e n g a g e m e n t   are  not   l o c a l .   R a t h e r   t h e s e  

f o r c e s   are  e v e n l y   d i s t r i b u t e d   over  the  bo t tom  of  the  h o u s i n g  

and  a l s o   over  c o r r e s p o n d i n g   a r e a   on  c o n n e c t e d   c i r c u i t ,   such  a s  



a  p r i n t e d   c i r c u i t   b o a r d .   This   r e d u c e s   the  l i k e l i h o o d   o f  

r u p t u r e   in  a  l o c a l i z e d   a r e a   of  i n d i v i d u a l   c o n n e c t i o n   o f  

p r e s s - f i t   t e r m i n a l   p i n s .  

A  f u r t h e r   a d v a n t a g e o u s   embodiment   of  the  h o u s i n g   h a v i n g  

a  r e c t a n g u l a r   box  shape   w i th   bo t tom  p a r t   and  w a l l s ,   w h e r e b y  

the  a p e r t u r e   p a t t e r n   is   l o c a t e d   in  the  bo t tom  p a r t ,   i s  

c h a r a c t e r i z e d   in  t h a t   each   a p e r t u r e   is  r e c t a n g u l a r   i n  

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

s i d e s .   The  o t h e r   two  o p p o s i t e   s i d e s   may  have  cams  p r o t r u d i n g  

t owards   the  c e n t e r   of  the   a p e r t u r e ,   which  cams  f u r t h e r   f a c i l i -  

t a t e   t e r m i n a l   p in   i n s e r t i o n .  

In  a n o t h e r   a d v a n t a g e o u s   embodiment   the  s p r i n g   e l e m e n t s  

are  formed  by  two  o p p o s i t e   w a l l s   of  each  i n d i v i d u a l   a p e r t u r e ,  

which  w a l l s   are  of  t h i n   c o n s t r u c t i o n .  

In  a  f u r t h e r   a d v a n t a g e o u s   embodiment ,   each  s p r i n g   e l e m e n t  

is  a r c - l i k e   in  s h a p e ,   whe reby   i t s   apex  i s   t o w a r d s   the  c e n t e r  

of  the  a p e r t u r e .   A l s o ,   each   s p r i n g   e l e m e n t   can  be  s u b s t a n t i a l l y  

V - s h a p e d   w i t h   i t s   concave   open  end  d i r e c t e d   t o w a r d s   the  c e n t e r  

of  the  a p e r t u r e .   A l s o ,   each   s p r i n g   e l e m e n t   can  be  of  o b l o n g  

shape  b e i n g   a r r a n g e d   in  each  a p e r t u r e   m u t u a l l y   p a r a l l e l   o r  

c r o s s e d   and  at  an  a n g l e   to  the  bo t tom  of  the  h o u s i n g ;   w h e r e b y  

each  s p r i n g   e l e m e n t   can  at   one  end  be  l i g h t l y   h i n g e d   to  t h e  

wal l   of  the  a p e r t u r e ,   i t s   o t h e r   e n d  b e i n g   f r e e .  

A d v a n t a g e o u s l y ,   the  s p r i n g   e l e m e n t s   a re   i n t e g r a l   w i t h  

the  h o u s i n g   and  t h e r e f o r ,   b o t h   are  made  of  the  same  p l a s t i c  

m a t e r i a l .  

The  i n v e n t i o n   w i l l   be  e x p l a i n e d   on  the  b a s i s   of  v a r i o u s  

embodiments   w i th   r e f e r e n c e   to  the  d r a w i n g s ,   in  which  i d e n t i c a l  

p a r t s   in  the  f i g u r e s   have  the  same  r e f e r e n c e   number s ,   and  i n  

w h i c h :  

f i g u r e   1  shows  an  example  of  a  h o u s i n g   r e p r e s e n t a t i v e  

of  the  s t a t e   of  the  a r t ;  

f i g u r e s   2a /2d   show  v iews   of  a  r e c e s s ' a n d   of  the  r e c e i p t  

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

a c c o r d i n g   to  the  i n v e n t i o n ;  



f i g u r e   3  shows  a  p e r s p e c t i v e   view  of  a  h o u s i n g  

a c c o r d i n g   to  the  i n v e n t i o n ,   whereby   a  c u t -  

away  a r e a   p e r m i t s   a  view  of  i n s e r t e d   t e r m i n a l  

p i n s ;  

f i g u r e   4  shows  a  p e r s p e c t i v e   view  of  the  h o u s i n g  

shown  in  f i g u r e   3  and  an  a r r a y   of  t e r m i n a l  

p i n s   moun ted   on  a  p r i n t e d   c i r c u i t   b o a r d ;  

f i g u r e s   5a /5d   show  b o t t o m   v iews  of  v a r i o u s   embod imen t s   o f  

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

t i o n ;  

f i g u r e   6  shows  a  s i d e   view  of  one  t e r m i n a l   p in   h a v i n g  

a  l o c a l   b r o a d e n i n g   of  c r o s s - s e c t i o n   d i a m e t e r  

to  p r o v i d e   b e t t e r   l o c k i n g   by  the  s p r i n g  

e l e m e n t s ;  

f i g u r e s   7 a / 7 a   show  s i d e   v iews   of  a  c o n n e c t o r   a s s e m b l y  

h a v i n g   two  h o u s i n g s   l o c a t e d   on  e i t h e r   s i d e  

of  a  p r i n t e d   c i r c u i t   b o a r d ,   f i r s t l y   in   f i g u r e  

7a  a c c o r d i n g   to  the  s t a t e   of  the  a r t   a n d  

s e c o n d l y   in   f i g u r e   7b  a c c o r d i n g   to  t h e  

i n v e n t i o n ;   a n d  

f i g u r e   8  shows  a  p e r s p e c t i v e   view  of  a  f u r t h e r   h o u -  

s i n g   a c c o r d i n g   to  the  i n v e n t i o n ,   which   i s  

a l r e a d y   p r o v i d e d   w i th   t e r m i n a l   p i n s .  

F i g u r e   1  shows  a  c r o s s   s e c t i o n   of  a  p a r t   of  a  c o n n e c t o r  

h o u s i n g   of  the  s t a t e   of  the   a r t ,   in  which  c o n n e c t o r   h o u s i n g   t h e  

t e r m i n a l   p i n s   2  a re   i n s e r t e d   t h r o u g h   the  c o r r e s p o n d i n g   r e c e s s e s   9 

of  the  bo t tom  p a r t   5  of  the   h o u s i n g   4.  Such  h o u s i n g s   or  s h r o u d s  

are  in  wide  use  in  o r d e r   to  l o c k   and  p o s i t i o n   a r r a y s   of  t e r m i n a l  

p ins   which   are   a l r e a d y   mounted   to  e l e c t r i c a l   or  e l e c t r o n i c  

c i r c u i t s ,   such  as  p r i n t e d   c i r c u i t   b o a r d s .   I t   is  ve ry   i m p o r t a n t  

t h a t   such  a  h o u s i n g   i s   l o c k e d   to  the  t e r m i n a l   p ins   in  a  c l o s e l y  

f i t t i n g   manner   to  e l i m i n a t e   p r o b l e m s   a s s o c i a t e d   wi th   r e l a t i v e  

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

The  f i g u r e s   2a /2d   show  some  examples   of  a  r e c e s s   and  o f  

the  p r e s s - f i t   l o c k i n g   of  a  t e r m i n a l   p in   in  t h i s   r e c e s s   l o c a t e d  



in  the  bo t tom  p a r t   of  a  p l a s t i c   h o u s i n g   or  s h r o u d .  

F i g u r e   2a  shows  a  s i m p l e   v e r s i o n   of  one  r e c e s s   l o c a t e d  

in  the  b o t t o m   of  a  h o u s i n g .   I t s   two  r e l a t i v e l y   t h i n   s i d e -  

w a l l s   form  two  s p r i n g   e l e m e n t s   which  are  i n t e g r a l   w i t h   t h e  

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

e l e m e n t s   is  T.  These  s p r i n g   e l e m e n t s   1,  1'  e x t e n d   over   t h e  

l e n g t h   of  the  a p e r t u r e   9  and  p a r a l l e l   to  the  s u r f a c e   of  t h e  

b o t t o m .   The  s p a c i n g   X  b e t w e e n   the  w a l l s   1,  1'  is  s l i g h t l y  

s m a l l e r   t han   the  l a t e r a l   s i z e   of  the  t e r m i n a l   p in   2  to  be  i n -  

s e r t e d ,   as  shown  in  f i g u r e   2b.  Here  a  t e r m i n a l   p in   2  h a v i n g   a  

s q u a r e   c r o s s   s e c t i o n   is   i n s e r t e d   i n t o  t h e   r e c e s s .   D u r i n g   t h i s  

i n s e r t i o n   the  two  p l a s t i c   s p r i n g   e l e m e n t s   must  d e f l e c t   t o  

r e c e i v e   and  l o c k   the  t e r m i n a l   p in .   The  r e s u l t i n g   l a t e r a l  

f o r c e s ,   w o r k i n g   in  o p p o s i t e   d i r e c t i o n s   from  the  s p r i n g   e l e -  

ments   on  the  p i n ,   c o o p e r a t e   w i th   the  c o r r e s p o n d i n g   c o n t a c t  

a r e a   of  t h i s   p in   due  to  which  the  p in   is   l o c k e d   in  the  c o r r e s -  

p o n d i n g   r e c e s s .  

F i g u r e   2c  shows  a  f u r t h e r   v a r i a n t   in  which  in  each  r e c e s s  

two  o p p o s i n g   cams  3  and  3'  are   mounted .   Aga in   t h e s e   cams  a r e  

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

The  f u n c t i o n   of  t h e s e   cams  is  to  c o n t r i b u t e   to  a  p r o p e r   c e n -  

t e r i n g   of  the   t e r m i n a l   p in   as  is  shown  in  f i g u r e   2d.  Here  a n  
i n d i v i d u a l   t e r m i n a l   p in   h a v i n g   r e c t a n g u l a r   c r o s s   s e c t i o n ,   i s  

r e c e i v e d   and  l o c k e d   by  two  o p p o s i n g   f o r c e s   e x e r c i s e d   by  t h e  

s p r i n g   e l e m e n t s .   The  opposed   cams  3  and  3'  f a c i l i t a t e   the  c e n t r a l  

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

e l e m e n t s   and  the  cams  can  be  a d v a n t a g e o u s l y   p r o v i d e d   w i t h   l e a d - i n  

e n t r y   s u r f a c e s   to  e n s u r e   an  e a s i e r   i n s e r t i o n   of  the  p i n .  

F i g u r e   3  g i v e s   a  view  of  a  h o u s i n g ,   a  p a r t   of  which   i s   c u t  

open  in  o r d e r   to  i l l u s t r a t e   the  i n s e r t i o n   a p e r t u r e s   9  and  t h e  

t e r m i n a l   p i n s   2  a c c e p t e d   in  t h e s e   a p e r t u r e s .   One  of  the  a p e r -  

t u r e s   and  i t s   s u r r o u n d i n g   wal l   is   shown  in  more  d e t a i l   as  a  

segment   10.  The  h o u s i n g   s p e c i f i c a t i o n s  a r e   e q u i v a l e n t   to  t h o s e  

m e n t i o n e d   in  DIN  41612,   The  r e c t a n g u l a r   h o u s i n g   c o n s i s t s   i n  

e s s e n c e   of  two  s t a n d i n g   s i d e   w a l l s   4  and  a  bo t tom  p a r t   5.  T h i s  

bo t tom  p a r t   has  t h r e e   rows  of  32  a p e r t u r e s   9  p r o v i d e d   in  a  r a s t e r  

p a t t e r n .   Each  a p e r t u r e   9  is  p r o v i d e d   on  two  l o n g i t u d i n a l   w a l l s  



with   the  s p r i n g   e l e m e n t s   1  and  11,  and  on  the  two  t r a n s v e r s e  

w a l l s   w i th   the   two  o p p o s i n g   cams  3  and  31.  The  cams ;!  and  5 '  

are   l o c a t e d   a t   the   e n t r y   zone  of  the   r e c e s s   n e a r   the  b o t t o m  

of  the  h o u s i n g .   The  cams  have  l e a d - i n   f a c e s   7.  Only  a  s i n g l e  

mou ld ing   or  s t a m p i n g   o p e r a t i o n   is  r e q u i r e d   to  form  the  t o t a l  

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

and  c a m s .  

For  a p p l i c a t i o n   in  a  f u r t h e r   c o n n e c t o r   sys t em  r e f e r e n c e   i s  

made  to  f i g u r e   4.  An  a r r a y   of  p ins   2  is  p r e s s - f i t t e d   to  a  

p r i n t e d   c i r c u i t   b o a r d   8.  Such  p i n s   can  a l s o   be  s o l d e r e d   to  t h e  

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

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

cams.  The  h o u s i n g   can  be  p r e s s - f i t t e d   i n t e g r a l l y   over   t h e  

a r r a y   of  p i n s .   In   t h i s   way  each  t e r m i n a l   p in   is  f i r s t   m o u n t e d  

to  the  p r i n t e d   c i r c u i t   boa rd   and  s u b s e q u e n t l y   p r e s s - f i t t e d   i n t o  

the  h o u s i n g .   As  the   i n d i v i d u a l   p i n s   are   l o c k e d   be tween   the  i n d i -  

v i d u a l   p a i r s   of  s p r i n g   e l e m e n t s   and  cams,  t h i s   a r r a n g e m e n t   c a n  

compensa t e   f o r   m i s m a t c h   due  to  r e l a t i v e   p o s i t i o n   t o l e r a n c e s   i n  

an  a r r a y   of  p i n s .   Th i s   mismatch   can  be  c a u s e d   by  p o s i t i o n   t o l e -  

r ance   of  the   r e c e s s e s ,   e x c e n t r i c i t y   of  r e c e s s   a x i s   w i t h   r e s p e c t  

to  o u t e r   d i a m e t e r   of  r e c e s s ,   skew  of  i n d i v i d u a l   t e r m i n a l   p i n s  

and  a l s o   t o l e r a n c e s   in   p o s i t i o n   of  r e c e s s   a x i s   w i t h   r e s p e c t   t o  

the  h o u s i n g   p e r i p h e r y .   By  the  use  of  p r e s e n t   i n v e n t i o n   a s s o c i a t e d  

c o n n e c t o r   t o l e r a n c e s   are  more  e a s i l y   a c c o m o d a t e d   and  c o m p e n s a t e d .  

F u r t h e r m o r e ,   s i n c e   many  t e r m i n a l   p i n s   are  s i m u l t a n e o u s l y  

p r e s s - f i t t e d   by  the   c o n n e c t o r   h o u s i n g ,   engagemen t   f o r c e s   a r e  

d i s t r i b u t e d   more  e v e n l y   over   the  t o t a l   bo t tom  s u r f a c e   of  t h e  

h o u s i n g   and  a l s o   over   c o r r e s p o n d i n g   a r e a   on  the  p r i n t e d   c i r c u i t  

boa rd .   Th is   r e d u c e s   the  l i k e l i h o o d   of  r u p t u r e   in  a  l o c a l i z e d  

a rea   of  an  i n d i v i d u a l   c o n n e c t i o n   of  a  p r e s s - f i t t e d   p in   w i t h   a  

p r i n t e d   c i r c u i t   b o a r d .  

A l t h o u g h   the   h o u s i n g   a c c o r d i n g   to  the  i n v e n t i o n   can  b e  

used  to  a d v a n t a g e   in  a c c o r d a n c e   w i t h   s p e c i f i c a t i o n s   of  t h o s e  

of  DIN  41612,   i t   can  a l s o   be  used   f o r   c o n n e c t o r s   of  o t h e r   t y p e s .  

For  example ,   in  t h e s e   c a s e s   the  t e r m i n a l   c o n t a c t s   may  have  a  

t a i l   which  can  c o o p e r a t e   w i th   s u i t a b l e   p l a s t i c   s p r i n g   e l e m e n t s  

in  o rde r   to  o b t a i n   a  p r e s s - f i t   l o c k i n g   a f t e r   i n s e r t i o n .  



The  s p r i n g   e l e m e n t s   can  a l s o   be  i m p l e m e n t e d   in  a  f o r m  

o t h e r   t han   the  r e c t a n g u l a r   shape  a l o n g   the  w a l l .   F i g u r e s   5 a / 5 d  

show  v a r i o u s   f u r t h e r   embod imen t s   of  s p r i n g   e l e m e n t s .  

F i g u r e s   5a  and  5b  show  an  example   of  a  s u b s t a n t i a l l y   a r c -  

l i k e   embodiment   of  the  s p r i n g   e l e m e n t s .   These  can  be  i m p l e -  

mented  bo th   s e p a r a t e   from  the  w a l l   and  i n t e g r a l   w i t h   the  w a l l .  

A l t h o u g h   not   shown,  cams  can  be  p r o v i d e d   which  have  s u b s t a n -  

t i a l l y   the  same  a r c - l i k e   form.  F i g u r e   5c  shows  s p r i n g   e l e m e n t s  

which  have  s u b s t a n t i a l l y   a  V- fo rm.   In  t h i s   e m b o d i m e n t ,   i n s t e a d  

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

p in   h a v i n g   a  round  c r o s s   s e c t i o n   can  a d v a n t a g e o u s l y   be  i n s e r t e d  

and  l o c k e d .  

In  the  above  examples   the  s p r i n g   e l e m e n t s   are  p a r a l l e l  

to  the  b o t t o m   s u r f a c e   of  the  h o u s i n g .   They  can,   h o w e v e r ,   a l s o  

be  p o s i t i o n e d   a t   an  a n g l e   to  the   b o t t o m   s u r f a c e   of  the  h o u s i n g .  

A l so ,   the  s p r i n g   e l e m e n t s   can  be  p a r a l l e l   or  c r o s s e d   w i th   r e s -  

p e c t   to  each  o t h e r   and  s i m u l t a n e o u s l y   a t   an  a n g l e   to  the  b o t t o m .  

F i g u r e   5d  shows  an  example  of  two  p a r a l l e l   s p r i n g   e l e m e n t s   a t  

an  a n g l e   to  the  l o n g e r   end  of  the  b o t t o m   s u r f a c e .   I t   is  o b v i o u s  

t h a t   an  i n c r e a s e d   l e n g t h   of  s p r i n g   e l e m e n t s ,   which  are  m u t u a l l y  

p a r a l l e l   or  c r o s s e d ,   can  be  used  to  i n f l u e n c e   the  f o r c e s   o c c u r -  

r i n g   d u r i n g   i n s e r t i o n   of  the  t e r m i n a l   p in   and  to  o b t a i n   a  b e t t e r  

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

F u r t h e r m o r e ,   the  i n v e n t i o n   is  not   r e s t r i c t e d   to  the  c a s e  

in  which  the  s p r i n g   e l e m e n t s   e x t e n d   over   the  t o t a l   w i d t h   of  t h e  

a p e r t u r e s .   Each  s p r i n g   e l e m e n t   can  be  s l i g h t l y   h i n g e d   at   one  e n d  

and  i n t e g r a l   w i t h   the  m a t e r i a l   of  the  h o u s i n g ,   w h i l e   the  o t h e r  

end  is  l e f t   f r e e .   Also  the  s p r i n g   e l e m e n t   can  be  mounted   w i t h  

bo th   ends  to  the  w a l l   of  the  a p e r t u r e ,   w h i l e   the  c e n t r a l   p a r t  

of  one  or  bo th   s p r i n g   e l e m e n t s   is   a b l e   to  d i s p l a c e   s l i g h t l y  

under   i n f l u e n c e   of  the  i n s e r t e d   t e r m i n a l   p i n .  

I t   is  o b v i o u s   t h a t   v a r y i n g   the  d e p t h   D  ( f i g u r e   3)  and  t h e  

t h i c k n e s s   T  ( f i g u r e   2a)  of  the  i n d i v i d u a l   s p r i n g   e l e m e n t s ,   a n d  

the  s p a c i n g   X  ( f i g u r e   2a)  of  the  a p e r t u r e s   are  i m p o r t a n t   f a c t o r s  

in  the  t o t a l   p r e s s - f i t t i n g   of  the  h o u s i n g .   This   is  e s s e n t i a l   a s  

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

r e t e n t i o n   f o r c e   to  the  c o r r e s p o n d i n g   t e r m i n a l   p i n .  



A l s o ,   when  h o u s i n g   l o c k k i n g   f o r c e   be tween   an  i n d i v i d u a l  

r e c e s s   and  t e r m i n a l   pin  is  h i g h ,   t h i s   t e r m i n a l   p in   may  b e  

p u s h e d   out  of  the  a s s o c i a t e d   p r i n t e d   c i r c u i t   b o a r d .   The  p r e s s -  
f i t   f o r c e   can  be  m a i n t a i n e d   w i t h i n   s p e c i f i e d   l i m i t s   by  c o n -  

t r o l l i n g   the  t h i c k n e s s   and  d e p t h   of  the  s p r i n g   e l e m e n t   i n  

a d d i t i o n   to  i t s   form  as  shown  in  f i g u r e s   5 a / 5 d .  

F i g u r e   6  shows  a g a i n   a  f u r t h e r   v a r i a n t   in  which   the  s i z e  

of  the  c r o s s   s e c t i o n   of  the  a p e r t u r e   in  the  h o u s i n g   and  t h e  

form  of  the  s p r i n g   e l e m e n t s   a re   a d a p t e d   to  the  s i z e   of  a  

t h i c k e n i n g   i n c o r p o r a t e d   in  the  d i a m e t e r   of  the  t e r m i n a l   p in   2 .  

In  an  embod imen t   of  a  d e f i n e d   c o n n e c t o r   t h i s   can  c o n s i s t   o f  

two  a d j a c e n t   p r o t r u s i o n s   12  on  the   t e r m i n a l   p in   2  ( f i g u r e   6 )  

such  t h a t   when  b e i n g   l o c k e d   in   the  h o u s i n g   the  s h a r p   edges   o f  

the  s p r i n g   e l e m e n t s   (1,  11)  ge t   f a s t e n e d   in  the  n o t c h   b e t w e e n  

the  two  p r o t r u s i o n s   12.  In  a  f u r t h e r   embodiment   the   t e r m i n a l  

p i n ,   e i t h e r   i n d i v i d u a l l y   or  b e s i d e s   the  two  p r o t r u s i o n s   o f  

f i g u r e   6,  can  c o m p r i s e   a  s i n g l e   p r o t r u s i o n   f o r   l o c k i n g   t h i s  

p in   in  a  p r i n t e d   c i r c u i t   b o a r d .   In  the  l a t t e r   case   on ly   o n e  

p r o t r u s i o n   is  r e q u i r e d .  

B e s i d e s   p o s s i b l e   p r o b l e m s   as  to  p o s i t i o n   t o l e r a n c e s   o f  

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

t o l e r a n c e s   in  l e n g t h   and  in  p o s i t i o n   of  the  p o i n t   w i th   r e s p e c t  

to  the  p r i n t e d   c i r c u i t   b o a r d   as  a  r e s u l t   of  c e r t a i n   a d j u s t m e n t s  

of  the  o p e r a t i o n   mach ines   d u r i n g   the  p r o c e s s   of  m o u n t i n g   t h e  

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

The  above  m e n t i o n e d   E u r o p e a n   p a t e n t   a p p l i c a t i o n  

8 1 , 2 0 0 0 8 0 , 0   d e s c r i b e s   the  use  of  a  s p a c i n g   e l e m e n t   to  p o s i t i o n  

and  l o c k   two  h o u s i n g s   on  b o t h   s i d e s   of  a  p r i n t e d   c i r c u i t   b o a r d ,  

as  shown  in  f i g u r e   7a.  The  a p e r t u r e s   9  in  the  h o u s i n g s   4  a r e  

smooth  due  to  which  t h i s   embod imen t   needs   a  s e p a r a t e   s p a c i n g  

e l e m e n t   11  to  p o s i t i o n   the  two  h o u s i n g s   4  w i th   r e s p e c t   to  t h e  

p r i n t e d   c i r c u i t   boa rd   8  in  a  manner   no t   shown  in  t h i s   f i g u r e .  

In  the  embodiment   a c c o r d i n g   to  the   i n v e n t i o n   shown  i n  

f i g u r e   7b,  the  p o i n t s   of  the   a r r a y   of  t e r m i n a l   p i n s   p r e s s - f i t  

in  the   p r i n t e d   c i r c u i t   b o a r d   can  be  f i x e d   a c c u r a t e l y   at  a  c o r r e c t  

d i s t a n c e   from  the  bo t tom  of  the  f i r s t   h o u s i n g   4 " .  



S u b s e q u e n t l y   the  second   h o u s i n g   4'  can  be  p o s i t i o n e d   at  t h e  

o t h e r   s i d e   of  the  p r i n t e d   c i r c u i t   board   in  p r e s s - f i t   e n g a g e m e n t  

wi th   the  a r r a y   of  p r o j e c t i n g   p i n s .   I f   r e q u i r e d ,   a  d i s t a n c e  

be tween   the  bo t tom  of  the  h o u s i n g   4'  and  the  p r i n t e d   c i r c u i t  

board   can  be  m a i n t a i n e d .   I t   is  o b v i o u s   t h a t   the  p r e s e n t   h o u -  

s i n g   in  f i g u r e   7b  of  the   i n v e n t i o n   c o n s t i t u t e s   an  i m p r o v e m e n t  

over  the  known  a r r a n g e m e n t   a c c o r d i n g   to  f i g u r e   7a.  The  n e e d  

fo r   the  known  s p a c i n g   e l e m e n t  1 1 ,   as  i n d i c a t e d   in  f i g u r e   7 a ,  

is  now  e l i m i n a t e d .  

In  a g a i n   a  f u r t h e r   embod imen t   of  the  c o n n e c t o r   the  a r r a y  
of  t e r m i n a l   p ins   can  be  moun ted   i n i t i a l l y   in  a  f i r s t   h o u s i n g .  

S u b s e q u e n t l y   t h i s   a s s e m b l y   can  be  p l a c e d   as  an  i n t e g r a l   u n i t  

over  an  a r r a y   of  c o r r e s p o n d i n g   h o l e s   in  a  p r i n t e d   c i r c u i t  

b o a r d .   The  p i n s   are  f i x e d   e i t h e r   by  p r e s s - f i t t i n g   or  by  s o l d e r i n g .  

F i n a l l y ,  t h e   s econd   h o u s i n g   can  be  p r e s s - f i t   over   the  t e r m i n a l  

p ins   p r o t r u d i n g   a t   the  o t h e r   s i d e   of  the  p r i n t e d   c i r c u i t   b o a r d .  

I t   i s   obv ious   t h a t   the   i n v e n t i o n   is  not   r e s t r i c t e d   to  t h e  

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

are  p o s s i b l e   w i t h o u t   e x c e e d i n g   the  scope  of  the  i n v e n t i o n .   E . g .  

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

can  be  p r e s s - f i t   wi th   the   t a i l   ends  of  the  p ins   in  a  h o u s i n g  

a c c o r d i n g   to  the  i n v e n t i o n .   These   t a i l s   of  d i f f e r e n t   c r o s s  

s e c t i o n s   p r o t r u d e   beyond  the  b o t t o m   of  the  h o u s i n g .  

Thus,   f i g u r e   8  shows  an  example   of  a  h o u s i n g   in  which   t h e  

a r r a y   of  p i n s   is  a l r e a d y   t a k e n   up  in  the  bo t tom  of  the  h o u s i n g ,  

i n d i c a t e d   on  the  l e f t   p a r t   of  f i g u r e   8,  such  t h a t   the  p r e s s  

f i t t i n g   s e c t i o n   p r e s e n t   on  each  p in   as  a  l o c a l   t h i c k e n i n g ,  

p r o t r u d e s   beyond  the  h o u s i n g   on  the  l e f t   s i d e .   S u b s e q u e n t l y ,  

the  h o u s i n g   w i th   the  p r o t r u d i n g   t a i l   ends  of  the  p i n s ,   i s  

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

(not   shown)  on  the  l e f t   of  s a i d   h o u s i n g ,   and  is  p r e s s e d   o n t o  

t h i s   p r i n t e d   c i r c u i t   b o a r d .   D u r i n g   t h i s   p r e s s i n g   o p e r a t i o n ,   t h e  

p ins   can  conform  to  the  p a t t e r n   of  the  h o l e s   of  the  p r i n t e d  

c i r c u i t   b o a r d .   A l t h o u g h   a l l   p i n s   p r o t r u d i n g   to  the  l e f t   a r e  

p r o v i d e d   w i th   a  t h i c k e n i n g ,   t h i s   t h i c k e n i n g ,   fo r   c o n v e n i e n c e ' s  

sake,   is  shown  only  on  the  f i r s t   p in   of  a  row.  Thus,   in  t h i s  

embodiment   as  male  c o n n e c t o r ,   a  p r e s s - f i t   l o c k i n g   of  the  p i n s  



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

wi th   a  p r e s s - f i t   l o c k i n g   of  the  me ta l   p ins   in  the  p r i n t e d  

c i r c u i t   b o a r d   is   o b t a i n e d .  

The re   is  a l s o   the   p o s s i b i l i t y   to  i m p l e m e n t   the  h o u s i n g  

as  f e m a l e   c o n n e c t o r ,   as  shown  on  the  r i g h t   of  f i g u r e   8 .  

This   e n t a i l s   t h a t   t h i s   h o u s i n g   c o m p r i s e s   p i n s   or  c o n t a c t  

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

p r o t r u d e   on  the  r i g h t   of  the   h o u s i n g .   Each  of  t h e s e   t a i l s  

may  a g a i n   have  a  p r e s s - f i t   s e c t i o n   which  p e r m i t   f i x a t i o n   t o  

an  a d d i t i o n a l   p r i n t e d   c i r c u i t   boa rd   (no t   shown)  at   the   r i g h t  

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

p r e s s - f i t   l o c k i n g   of  the   p i n s   or  c o n t a c t   s p r i n g s   in  t h e  

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

l o c k i n g   of  the  m e t a l   t a i l s   in  the  p r i n t e d   c i r c u i t   b o a r d .  

The  male  and  f e m a l e   c o n n e c t o r   p a r t ,   each   of  which   i s  

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

be  i n t e r c o n n e c t e d .   The  p i n s   p r o j e c t i n g   on  the   r i g h t   of  t h e  

male  c o n n e c t o r   p a r t   may  a l s o   have  the  form  of  a  c o n t a c t  

s p r i n g ,   which   c o n t a c t   s p r i n g s   can  t hen   be  i n t r o d u c e d   i n t o   t h e  

c o r r e s p o n d i n g   r e c e s s e s   in  the   f emale   c o n n e c t o r   p a r t .  



1.  A  connec to r   housing  of  r e c t a n g u l a r   box  shape  having  a  b o t t o m  

par t   and  wa l l s ,   for  a c c e p t i n g   an  a r ray   of  e l e c t r i c a l   t e rmina l   p i n s  

which,  arranged  in  a  p r ede t e rmined   p a t t e r n ,   pass  through  c o r r e s -  

ponding  a p e r t u r e s   in  said  bottom  p a r t ,   whereby  the  one  and/or   o t h e r  

p r o t r u d i n g   ends  of  said  t e rmina l   pins  permit  f u r t h e r   e l e c t r i c a l   c o n -  

n e c t i o n ,   such  as  to  a  p r i n t e d   c i r c u i t   board,   c h a r a c t e r i z e d   in  t h a t  

each  a p e r t u r e   has  a  s u b s t a n t i a l l y   r e c t a n g u l a r   c r o s s - s e c t i o n ,   on  two 

oppos i t e   s ides  of  which  spr ing   elements  are  p rov ided ,   the  m u t u a l  

spacing  and  a r rangement   of  said  spring  elements  in  r e l a t i o n   to  

t e rmina l   pin  c r o s s - s e c t i o n   being  such  t h a t ,   when  i n s e r t e d ,   a  

p r e s s - f i t   locking  of  the  t e rmina l   pins  is  o b t a i n e d .  

2.  A  connec to r   housing  according  to  claim  1,  c h a r a c t e r i z e d   i n  

that   the  a p e r t u r e s   each  at  the  other  two  oppos i t e   s ides  are  p r o v i d e d  

with  cams  p r o t r u d i n g   towards  the  center   of  the  a p e r t u r e ,   which  cams 

f a i l i t a t e   t e rmina l   pin  i n s e r t i o n .  

3.  A  connec to r   hous ing  according   to  claim  1  or  2,  c h a r a c t e r i z e d  

in  tha t   the  spr ing  e lements   are  formed  by  two  oppos i t e   wal ls   of  e a c h  

a p e r t u r e ,   which  wal ls   are  of  thin  c o n s t r u c t i o n .  

4.  A  connector   housing  according  to  one  of  the  claims  1-3,  c h a -  

r a c t e r i z e d   in  tha t   each  spr ing   element  has  at  l e a s t   p a r t l y   an 

a r c - l i k e   shape,  i t s   apex  being  d i r e c t e d   towards  the  center   of  t h e  

a p e r t u r e .  

5.  A  connec to r   housing  according   to  one  of  the  claims  1 - 3 ,  

c h a r a c t e r i z e d   in  tha t   each  spr ing  element  has  a  s u b s t a n t i a l l y  

V-shape,   i t s   open  side  being  d i r e c t e d   towards  the  cen te r   of  the  a p e r -  
t u r e .  

6.  A  connec to r   housing  according  to  one  of  the  claims  1 - 3 ,  

c h a r a c t e r i z e d   in  tha t   each  spr ing   element  has  an  oblong  shape  b e i n g  

arranged  in  each  a p e r t u r e   mutua l ly   p a r a l l e l   or  crossed  at  an  a n g l e  

with  r e spec t   to  the  bottom  of  the  h o u s i n g .  

7.  A  connec to r   housing  according   to  claim  6,  c h a r a c t e r i z e d   i n  

that   the  spring  e lements   are  l i g h t l y   hinged  to  the  wall  of  the  a p e r -  

t u r e .  

8.  A  connec to r   housing  according  to  one  of  the  p receding   c l a i m s ,  

in  which  the  housing  is  made  of  p l a s t i c ,   c h a r a c t e r i z e d   in  that   t h e  

spr ing  e lements ,   being  i n t e g r a l   with  this  hous ing ,   are  also  made  o f  



p l a s t i c .  

9.  A  c o n n e c t o r   housing  accord ing   to  one  of  the  p reced ing   c l a ims  

in  which  the  t e rmina l   pins  are  made  of  me ta l ,   c h a r a c t e r i z e d   in  that  t h e  

t e r m i n a l   pins  are  provided  a d d i t i o n a l l y   with  two  a d j a c e n t   p r o t r u s i o n s ,  

between  which  the  edges  of  the  spr ing   elements  get  f a s t e n e d .  

10.  A  connec to r   housing  acco rd ing   to  one  of  the  p r e c e d i n g  

c l a ims ,   c h a r a c t e r i z e d   in  tha t   the  t e r m i n a l   pins  are  provided  a d -  

d i t i o n a l l y   with  a  s ing le   p r o t r u s i o n   on  i t s   t a i l   p r o t r u d i n g   from  t h e  

housing  to  ob ta in   a  p r e s s - f i t   lock ing   in  a  p r i n t e d   c i r c u i t   boa rd .  
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