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(MJ  Connector  for  a  printed  circuit  board. 
Printed  circuit  board  connector  having  resilient  pins  (2)  as 

contact  members  and  are  electrically  contacted  to  a  nonresi- 
lient  contact  element  (6)  between  the  pin  (2)  and  an  upright 
side  wall  (4,5)  of  a connector  housing  (1). 





The  i n v e n t i o n   r e l a t e s   to  a  connector   for  a  p r i n t e d   c i r c u i t  

board,  compr is ing   a  cas ing   o f _ i n s u l a t i n g   m a t e r i a l   with  a  c o n t a c t  

groove  between  mainly  p a r a l l e l   up r igh t   side  walls   said  g r o o v e  
being  open  at  the  upper  side  for  a ccep t i ng   con tac t   e lements ,   and 

a  bottom  i n t e r c o n n e c t i n g   the  side  wal ls ,   said  bottom  b e i n g  
p e n e t r a t e d   by  con tac t   members,  the  p o r t i o n s   of  which  l a y i n g  
within  the  con tac t   groove  may  contac t   con tac t   elements  to  be 

i n s e r t e d   in  the  groove  and  extend  next  to  but  spaced  apar t   from 

one  of  the  up r igh t   side  wal l s ,   and  the  p o r t i o n s   of  which  e x t e n d i n g  
through  the  bottom  to  the  e x t e r i o r   of  the  cas ing   may  c o n t a c t  
conductors   on  the  p r i n t e d   c i r c u i t   b o a r d .  

Such  con tac t   devices  are  used  in  e l e c t r o n i c   a p p a r a t u s ,   i n  

p a r t i c u l a r   those  appara tus   us ing  modules,  such  as  radio  and 
t e l e v i s i o n   se t s ,   data  systems,  such  as  e l e c t r o n i c   cash  r e g i s t e r s  
and  the  l i ke .   In  said  appara tus   often  severa l   connec t i ng   c a b l e s  
have  to  be  connected  with  a  g rea t   number  of  conductors   on  a  
p r i n t e d   c i r c u i t   board,  which  connec t ion   is  e s t a b l i s h e d   with  t h e  
connec tor   of  the  type  mentioned  above.  Also  sometimes  s e v e r a l  

p r i n t e d   c i r c u i t   boards  have  to  be  i n t e r c o n n e c t e d   d i r e c t l y   by 
means  of  such  a  c o n n e c t o r .  

With  said  known  connec to r s   i t   is  usual  to  e f f e c t   a  r e s i l i e n t  
con tac t   between  the  con tac t   members  and  the  con tac t   elements  by 
e i t h e r   us ing  r e s i l i e n t   con tac t   elements  connected  with  the  c a b l e  

core,  or  to  provide  the  con tac t   members  of  s p e c i f i c   r e s i l i e n t  

means,  such  as  leaf   s p r i n g s .  
The  ob jec t   of  the  p r e sen t   i nven t ion   is  to  provide  a  c o n n e c t o r  

of  the  type  mentioned  above,  having  a  more  simple  c o n s t r u c t i o n  
without   d e t r i m e n t a l l y   a f f e c t i n g   the  o p e r a t i o n   as  a  c o n n e c t o r .  

The  connector   accord ing   to  this   i nven t ion   is  c h a r a c t e r i z e d  
in  that   the  con tac t   members  c o n s i s t   of  r e s i l i e n t   pins,   which  p i n s  
coopera te   with  n o n - r e s i l i e n t   movable  con tac t   e lements ,   which  a r e  
s l id   and  squeezed  between  a  c o o p e r a t i n g   pin  and  the  o ther   oppos i te  
up r igh t   side  wall  f u r t h e s t   from  said  p i n .  

It  appears  that   omi t t i ng   the  s p e c i f i c   r e s i l i e n t   means  does 
not  d e t r i m e n t a l l y   a f f e c t   the  con tac t   o p e r a t i o n .   The  r e s i l i e n c e  
which  is  i n h e r e n t   to  every  e l e c t r i c a l l y   conduct ing   r e l a t i v e l y  



r i g i d   p i n - s h a p e d   m a t e r i a l ,   has  appeared  to  be  s u f f i c i e n t   to  e f f e c t  

and  m a i n t a i n   the  e l e c t r i c a l   con tac t   between  the  p i n l i k e   c o n t a c t  

members  and  the  con tac t   e lements   to  be  s l i d   into  the  c o n t a c t  

groove.  The  lower  e l a s t i c i t y   of  the  pins  compared  to  the  u s u a l  

e l a s t i c   or  r e s i l i e n t   m a t e r i a l ,   wi l l   even  lead  to  a  h igher   w i p i n g  

a c t i o n   r e s u l t i n g   in  a  lower  t r a n s i t i o n   r e s i s t a n c e   between  the  p i n s  

and  the  c o n t a c t   e lements .   A  s p e c i a l   sur face   t r e a t m e n t   of  the  p i n s  

and  the  con tac t   e lements ,   such  as  coa t i ng   with  a  gold  l ayer ,   can 

be  e l i m i n a t e d .  

By  o m i t t i n g   the  s p e c i f i c a l l y   e l a s t i c   members  the  c o n n e c t o r  

of  the  p r e s e n t   i n v e n t i o n   can  be  manufac tu red   cheaper   as  far   as  

the  m a t e r i a l   cost  as  well  as  the  number  of  m a n u f a c t u r i n g   s t e p s  

dur ing  assembl ing   and  mass  a p p l i c a t i o n   are  c o n c e r n e d .  

In  a  p r e f e r r e d   embodiment  of  the  connec to r   acco rd ing   to  t h e  

p r e s e n t   i n v e n t i o n   the  con tac t   e lements   are  i n s e r t e d   in  a  h o l d e r ,  
which  can  be  s l id   into  the  con t ac t   groove  between  the  pins  and 

the  o p p o s i t e   up r igh t   side  wall ,   said  ho lde r   in  th is   area  b e i n g  

prov ided   with  r ece s se s   for  r e c e i v i n g   the  con tac t   e l e m e n t s .  

In  th i s   case  the  pins  p r e f e r a b l y   wi l l   be  a r ranged   in  m u t u a l l y  

s t a g g e r e d   r e l a t i o n s h i p   such,  tha t   seen  in  the  l o n g i t u d i n a l  
d i r e c t i o n   of  the  contac t   groove  the  s u c c e s s i v e   pins  each  a r e  

p o s i t i o n e d   next  to  the  o ther   of  the  two  u p r i g h t   side  walls  of  t h e  

con t ac t   groove.  Such  an  a r rangement   of  the  pins  leads   to  a  b e t t e r  

mechan ica l   load  of  the  ho lder ,   of  the  pins  and  of  the  c a s i n g .  

P r e f e r a b l y   the  pins  c o n s i s t   of  r i g i d   pin  m a t e r i a l   and 

p r e f e r a b l y   have  a  p r o g r e s s i v e   sp r ing   a c t i on   seen  in  the  s l i d e - i n  

d i r e c t i o n   of  the  con tac t   elements  into  the  g r o o v e .  
For  the  con tac t   elements  s p e c i a l l y   manufac tu red   members  can 

be  used.  Also  the  so l id   conduc to r   of  a  cable  or  a  metal  c y l i n d e r  
so lde red   to  the  conductor   end,  or  ano the r   n o n - r e s i l i e n t   member 

can  be  used.  P r e f e r a b l y   i n s u l a t i o n   p i e r c i n g   c o n t a c t s   are  u s e d .  

Said  c o n t a c t s   can  have  the  form  of  an  open  r ing   clamp  w i t h  

oppos i t e   f o r k - s h a p e d   i n s u l a t i n g   p i e r c i n g   c o n t a c t s   or  of  a  U - s h a p e d  

member  wi th  fo rk-shaped   i n s u l a t i o n   p i e r c i n g   c o n t a c t s   in  each  of  t h e  

u p r i g h t   l egs .   Said  con tac t   e lements   can  be  s i id   onto  the  c a b l e ,  

s i m u l t a n e o u s l y   with  assembly  in  the  h o l d e r .  

The  i n v e n t i o n   now  wil l   be  f u r t h e r   e l u c i d a t e d   with  r e s p e c t  



to  the  drawings  in  which  four  embodiments  are  shown. 

Fig.  1  shows  a  f i r s t   embodiment  of  a  connec tor   accord ing   to  

the  i n v e n t i o n   with  a  r i ng - shaped   con t ac t   e l e m e n t ;  

Fig.  2  shows  a  second  embodiment  of  a  connec to r   a c c o r d i n g  
to  the  i n v e n t i o n   with  a  U-shaped  con tac t   e l e m e n t ;  

Fig.  3  shows  a  s i m i l a r   embodiment  as  shown  in  Figure  2,  i n  

which  one  of  the  legs  of  the  U-shaped  con tac t   member  acts  as  a 

c lamp; 

Figure  4  shows  an  embodiment  of  a  connec to r   accord ing   to  t h e  

i n v e n t i o n   for  i n t e r c o n n e c t i n g   two  p r i n t e d   c i r c u i t   b o a r d s .  

In  Figure  1  which  shows  the  connec tor   accord ing   to  t he  

i n v e n t i o n   in  exploded  view,  the  U-shaped  cas ing   of  i n s u l a t i n g  
m a t e r i a l   is  shown  p a r t l y   in  cross  s e c t i o n ,   p a r t l y   in  p e r s p e c t i v e  
view.  The  cas ing   1  c o n s i s t s   of  a  bottom  3  and  up r igh t   walls  4  and 

5.  The  bottom  3  is  p e n e t r a t e d   by  r e s i l i e n t   pins  2  with  r e c t a n g u l a r  

or  c i r c u l a r   cross  s ec t i on ,   ex tend ing   some  d i s t a n c e   wi thin   t h e  

groove  34  and  f u r t h e r   ex tending   some  d i s t a n c e   beyond  the  bo t tom 

of  the  cas ing   1.  The  outer   ends  of  the  pins  2,  ex tending   out  o f  

the  bottom  3,  can  be  so ldered   in  matching  openings  in  a  p r i n t e d  
c i r c u i t   board  (not  shown).  

The  pins  2  are  p o s i t i o n e d   in  s t agge red   r e l a t i o n s h i p   such ,  
that   seen  in  the  l o n g i t u d i n a l   d i r e c t i o n   of  the  groove  34  in  t h e  

cas ing  1,  these  pins  are  l oca ted   s u c c e s s i v e l y   next  to  the  one 
wall  4  and  the  o ther   wall  5.  Said  pins  2 , h o w e v e r h a v e   to  be 

p o s i t i o n e d   at  a  s u f f i c i e n t   d i s t a n c e   from  the  surface   of  t h e  

ad jacen t   u p r i g h t   side  walls  4  and  5  r e s p e c t i v e l y ,   so  that   when 

i n s e r t i n g   the  contac t   elements  6  in  the  space  between  t h e  

r e s p e c t i v e   pins  2  and  the  oppos i te   walls  4  and  5  they  can  bend  i n  

the  d i r e c t i o n   of  the  ad jacen t   wall  and  away  from  the  o p p o s i t e  
w a l l .  

The  upper  ends  of  the  p o r t i o n s   of  the  pins  2,  ex tending  i n t o  

the  groove  34  of  the  cas ing  1  are  bent  over  a  sma l l . ang l e   in  t h e  

d i r e c t i o n   towards  the  ad jacen t   wall  4  or  5,  which  f a c i l i t a t e s   t h e  

i n s e r t i o n   into  the  groove  of  the  cas ing  8  of  a  con tac t   element  24, 
shown  in  Figure  1  at  the  r i gh t   side  of  the  connector   casing.   I n  

the  walls  ad j acen t   to  the  pins  2,  s l o t s   7  are  provided,   which 

are  made  deeper  towards  t h e i r   outer   ends,  c l o s e s t   to  the  bottom  3 



such,  tha t   the  bottom  of  each  s lo t   7  remains  a p p r o x i m a t e l y  
p a r e l l e l   to  the  bent  ou te r   ends  of  the  pin.  By  means  hereof   t h e  

ou t e r   end  of  the  pin  can  p a r t i a l l y   l ie   w i t h i n   the  groove  w h i l e  

r e t a i n i n g   i t s   bending  p o s s i b i l i t y   into  the  d i r e c t i o n   towards  t h e  

wall  which  p rov ides   for  a  good  suppor t   of  the  pins  2  into  t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  the  groove  in  the  U-shaped  cas ing  1. 

In  Figure  1  a  ho lde r   8  is  shown  above  the  U-shaped  cas ing   1 

to  accomodate  the  con t ac t   elements  6.  At  the  r i g h t   side  above  t h e  

ca s ing   1,  next  to  the  ho lde r   8,  a  con tac t   element  6  has  been  

shown  removed  from  the  ho lde r ,   with  a  c o n n e c t i n g   cable  9, 

e l e c t r i c a l l y   connected  he rewi th   and  provided  with  an  i n s u l a t i n g  
s h e a t h .  

The  c o n t a c t   element  6  c o n s i s t s   of  a  r i n g - s h a p e d   bent  m e t a l  

s t r i p ,   each  end  forming  i n s u l a t i o n   p i e r c i n g   c o n t a c t s   10  h a v i n g  
two  fork   l egs .   The  i n s u l a t e d   cable  9  to  be  c o n t a c t e d   has  been  

s l i d   and  clamped  in  the  shown  manner  between  the  fork  legs  o f  

said  c o n t a c t s .   During  assembly,   the  inner   edges  of  the  legs  c u t  

the  cable   sheath  i n s u l a t i o n   and  said  edges  dig  in  themsel f   a t  

both  s ides   of  the  cable  core  over  a  small  d i s t a n c e   into  t h e  

m a t e r i a l   of  said  core.   Both  outer   ends  of  the  r ing   bent  and 

tu rned   to  each  o ther   wi l l   con tac t   the  cable  core,   so  that   2  x  2  

c o n t a c t   s u r f a c e s   are  c r e a t e d .   P r e f e r a b l y   said  c o n t a c t i n g   wil l   be 

accompl i shed   dur ing  the  manufac tu r i ng   step  whereby  the  p r e s h a p e d  
c o n t a c t   s t r i p   is  bent  in to   the  f i n a l   r i n g - s h a p e d   con tac t   e l e m e n t  

6.  This  kind  of  i n s u l a t i o n   p i e r c i n g   con t ac t   is  known  per  se  and  

forms  a  v e r y   good  gas  t i g h t   connec t ion   with  the  cable  c o r e .  
The  ho lde r   8  for  r e c e i v i n g   and  s u p p o r t i n g   the  c o n t a c t   e l e m e n t s  

6  may  c o n s i s t   o f a p r e s s e d   s y n t h e t i c   r e s in   component  having  a  w i d t h  

which  is  a  b i t   sma l l e r   than  the  width  of  the  groove  3  between  t h e  

wal ls   4  and  5  in  the  cas ing   1,  so  that   said  ho lde r   8  s l i d i n g l y  
f i t s   into  said  groove  34.  The  l eng th   of  the  ho lder   8  in  g e n e r a l  
w i l l   be  a p p r o x i m a t e l y   equal  to  the  l eng th   of  the  mentioned  g roove  
34.  

The  con t ac t   e lements   6  can  be  h o u s e d  i n   the  ho lder   8  in  open  
r e c e s s e s   or  chambers  11,  which  extend  comple te ly   through  t h e  

width  of  the  ho lde r   8  and  have  such  a  depth  and  he ight   that   t h e  

r i n g - s h a p e d   con t ac t   elements  6  f i t   s l i d i n g l y   into  said  r e c e s s e s .  
From  said  chambers  11  channels   12  extend  upwardly  f o r  



accomodat ing  the  connec t ing   cables   9.  Said  cables   9  can  be  pushed  
into  the  channel  12  by  means  of  beveled  edge  13  when  b r i n g i n g  

the  con tac t   elements  6  into  chamber  11.  Within  said  channels   12 

and  beveled  edge  13,  r ibs   14  extend  inwardly   from  o p p o s i t e  
s u r f a c e s   which  r ibs   with  r e s p e c t   to  each  o ther   can  be  d i s p l a c e d  
in  an  upward  d i r e c t i o n   to  clamp  said  cables   9  and  thus  serve  as  

a  s t r a i n   r e l i e f .  

At  the  bottom,  side  channels   15  merge  into  the  chambers  11 

in  which  pins  2  are  accomodated  when  s l i d i n g   the  holder   8  into  t h e  

groove  between  the  walls  4  and  5.  Said  channels   15  then  a r e  

p o s i t i o n e d   oppos i te   to  c o r r e s p o n d i n g   s lo t s   7  in  the  side  walls  4 
and  5  of  the  casing  1. 

The  depth  of  chambers  11  is  l a r g e r   than  the  diameter   of  t he  

r i n g - s h a p e d   contac t   elements  6,  which  d iamete r   is  s l i g h t l y   l a r g e r  
than  the  d i s t ance   between  pins  2  and  the  side  walls  4  or  5  of  t h e  

cas ing ,   as  the  case  may  be  loca ted   at  the  g r e a t e s t   d i s t ance   from 

said  pins.   The  contac t   elements  6  are  squeezed  between  said  p i n s  
and  said  w a l l .  

As  pins  2  are  l oca ted   in  bottom  3  in  a  s t aggered   r e l a t i o n -  

ship  also  contac t   elements  6  are  c o r r e s p o n d i n g l y   loca ted   w i t h  

r e s p e c t   to  the  imaginary  cen te r   sur face   in  the  l o n g i t u d i n a l  
d i r e c t i o n   of  the  holder   and  the  groove  between  walls  4  and  5  o f  

the  c a s i n g .  

Consequent ly   con tac t   elements  6  are  a l t e r n a t e d l y   d i sp l aced   to  t h e  

r i g h t   or  the  l e f t ,   seen  in  l o n g i t u d i n a l   d i r e c t i o n   of  the  h o l d e r ,  

such  that   above  channels   15  in  the  ho lder   in  the  chambers  t h e r e  

is  space  for  admi t t i ng   pins  2  in  chambers  11.  Contact   e l e m e n t s  

6  then  on  the  one  s i d e  r e s t   a g a i n s t   p in  por t ions   2,  which  e x t e n d  

into  the  chambers,  and  on  the  o ther   side  a g a i n s t   one  of  the  s i d e  

walls  4  and  5  of  the  cas ing  1.  By  the  s t agge red   l a y  o u t   of  t h e  

pins  in  the  groove  of  the  cas ing  and  the  co r r e spond ing   s t a g g e r e d  

p o s i t i o n   of  the  contac t   elements  6  in  the  chambers  11  a 

mechan i ca l l y   balanced  load ing   is  o b t a i n e d .  

At  the  outer   ends,  cas ing  1  has  been  provided  with  l o c k i n g  

devices   16,  of  which  only  one  is  shown  in  Figure  1.  Said  l o c k i n g  

devices   r e s i l i e n t l y   grip  behind  a  p a r t i c u l a r   surface   of  t he  

ho lder   8  when  it   is  e n t i r e l y   s l id   into  the  groove  of  casing  1  and 

p reven t s   the  holder   from  f a l l i n g   out  or  a c c i d e n t a l l y   p u l l i n g   o u t .  



In  Figure  1  th i s   is  the  upper  su r f ace   of  the  ho lder   but  s a i d  

sur face   may  also  be  formed  by  a  shoulder   of  a  r ecess   in  the  end 

wall  of  said  h o l d e r .  

F igure   2  shows  a  modif ied   embodiment  of  the  connec tor   of  t h e  

p r e sen t   i n v e n t i o n .   I n s o f a r   as  i t   r e l a t e s   to  the  same  p o r t i o n s   t h e  

same  r e f e r e n c e   numbers  are  used  as  in  Figure  1.  The  p o s i t i o n   o f  

the  va r ious   exploded  pa r t s   co r respond   to  that   of  Figure  1. 

Again  the  cas ing   1  c o n s i s t s   of  a  bottom  3  and  u p r i g h t   s i d e  

wal ls   4  and  5.  The  bottom  is  p e n e t r a t e d   by  s t r a i g h t   pins  2.  The 

pins  2  are  of  a  c i r c u l a r   cross  s e c t i o n   and  are  not  bent  t owards  

one  of  the  walls  as  in  Figure  1  wi th in   the  groove  between  t h e  

side  walls   4  and  5.  Also  s l o t s   7  in  walls  4  and  5  are  not  p r e s e n t .  
As  in  F igure   1  also  here  pins  2  p r e f e r a b l y   show  a  p r o g r e s s i v e l y  

i n c r e a s i n g   sp r ing   ac t ion   into  the  i n s e r t i o n   d i r e c t i o n   of  the  con-  
t ac t   e lements ,   for  i n s t a n c e   by  i n c r e a s i n g   the  p ins '   cross  s e c t i o n  

towards  bottom  3. 
Because  in  th is   embodiment  d i f f e r e n t   con tac t   elements  17  a r e  

used,  also  chambers  11  in  ho lde r   8  are  d i f f e r e n t .   These  chambers  

now  also  accomodate  the  cable  ends  in  a  c l o s e - f i t .   The  s t a g g e r e d  

p o s i t i o n   of  pins  2  and  con tac t   e lements   6  in  ho lder   8  i s  

m a i n t a i n e d .  

The  c o n t a c t   e lements   17  c o n s i s t   of  a  U-shaped  bent  m e t a l  

s t r i p ,   both  legs  of  which  are  manufac tu red   as  f o r k - s h a p e d  
i n s u l a t i o n   p i e r c i n g   c o n t a c t s   with  legs  18,  19  and  20,  as  far   a s  
these  are  shown  in  Figure  2.  Contact   element  17  has  been  p r o v i d e d  
with  a  con t ac t   su r face   21,  which  may  c o n s i s t   of  an  o u t w a r d l y  
de fo rma t ion   in  the  wall  p o r t i o n   of  the  s t r i p .   Said  s t r i p   f u r t h e r  

has  been  provided  with  stand  of fs   38  at  the  edge,  which  f i t   i n  

r e c e s s e s   in  ho lde r   8  by  means  of  which  said  con tac t   elements  17 

are  f ixed  in  chambers  11  of  ho lde r   8.  In  the  same  manner  as  shown 

by  Figure  1  con tac t   with  the  cable  is  ob ta ined   at  2  x  2  l o c a t i o n s .  

In  c o n t r a s t   with  the  ho lde r   8  of  Figure  1  the  chambers  o r  

r e c e s s e s   11  of  Figure  2  do  not  e n t i r e l y   run  through  the  h o l d e r .  

However,  the  chamber  walls  do  suppor t   the  con tac t   elements  17  and 

the  cables   9  at  a l l   s ides .   The  fork  legs  18,,  19  and  20  s l i d i n g l y  

f i t   in  t r a n s v e r s e   s l o t s   22  and  23  in  the  ho lde r .   Beveled  edge  13 

and  channel  12  are  used  for  s l i d i n g   in  and  r e c e i v i n g   cable  9.  R ibs  

14  are  used  to  squeeze  the  cable   9 .  



During  manufacture   p r e f e r a b l y   the  cable  f i r s t   will   be  f e d  

into  channel  12  and  recess   11.  Subsequen t ly   the  con tac t   e l e m e n t  

17  is  s l id   onto  the  cable,   whereby  by  means  of  the  edges  of  l e g s  
18,  19  and  20  the  cable  sheath  i n s u l a t i o n   is  cut  and  con tac t   i s  

made  with  the  cable  c o r e .  

As  a  mat te r   of  course  in  th i s   embodiment  channel  15  for  p i n s  
2  is  made  deeper,   seen  in  the  width  d i r e c t i o n   of  ho lde r   8,  because  
said  pins  are  loca ted   f u r t h e r   away  from  the  ad jacen t   side  w a l l  

than  in  the  embodiment  of  Figure  1.  To  the  l e f t   of  cent re   o f  

holder   8  a  con tac t   element  17  has  been  shown  being  s l id   i n t o  

p o s i t i o n .   Pin  2  s l ides   through  channel  15  along  the  c o n t a c t  

surface   21  of  con tac t   element  17  and  bends  a  bi t   into  t h e  d i r e c t i o n  
of  ad jacen t   side  wall  4  of  cas ing   1. 

Also  in  this   embodiment  l a t c h   16  prevents   the  i n s e r t e d   h o l d e r  

8  from  being  -pulled  out  a c c i d e n t a l l y   from  the  cas ing   groove  34. 

The  embodiment  of  Figure  3  mainly  corresponds   with  the  one 
of  Figure  2  with  the  excep t ion   that   a  contac t   element  24  o f  

d i f f e r e n t   c o n s t r u c t i o n   has  been  u s e d .  

The  f u r t h e r   po r t i ons   are  i n d i c a t e d   with  s i n i l a r   r e f e r e n c e   n u m e r a l s .  

Contact   element  24  is  made  of  a  s t r i p   one  end  of  which  b e i n g  

t r a n s v e r s e l y   bent  and  forming  a  f o r k l i k e   i n s u l a t i o n   p i e r c i n g  
contac t   with  two  fork  legs  from  which  one  has  been  i n d i c a t e d   a t  

25.  The  other   end  of  said  s t r i p   is  formed  as  a  cable  sheath  clamp 
26  which  when  assembl ing  con tac t   element  24  is  wrapped  around  t he  

cable  9  and  serves  as  a  s t r a i n   r e l i e f . .  

The  p o s i t i o n   of  the  con tac t   elements  24  in  ho lder   8 

cor responds   with  the  p o s i t i o n   in  Figure  2.  They  are  p l a c e d  

a l t e r n a t e d l y   from  one  of  the  s ides  of  holder   8  in  chambers  11. 

The  contac t   surface   21  is  formed  by  a  por t ion   of  the  c o n t a c t  

element  by  outward  deformat ion   of  the  contac t   s t r i p .  

Because  of  the  cable  clamp  26  of  contact   element  24  the  r i b s  

in  chamber  11  and  channel  12  of  ho lde r   8  may  be  omit ted .   There  i s  

also  only  one  t r a n s v e r s e   s lo t   23  tak ing   up  the  con tac t   and 

suppor t ing   it   with  fork  leg  25. 

The  casing  1  has  been  provided  at  the  ends  with  l o c k i n g  
devices  16  for  keeping  the  ho lde r   8  in  the  g roove .  

In  Figure  4  a  connec tor   accord ing   to  the  p resen t   i n v e n t i o n  



has  been  shown  by  means  of  which  two  p r i n t e d   c i r c u i t   boards  can  be 
i n t e r c o n n e c t e d   e l e c t r i c a l l y .   S imi l a r   p o r t i o n s   are  i n d i c a t e d   w i t h  

the  same  r e f e r e n c e   numbersas  in  F igures   1,  2  and  3. 
The  cas ing  1  c o n s i s t s   o f  a   bottom  3  and  side  walls  4  and  5. 

Pins  2  extend  through  the  bottom  and  are  of  square  cross  s e c t i o n  

and  run  p a r a l l e l   to  the  a d j a c e n t   wall  su r f ace .   Here  the  outer   ends  

of  the  casing  are  c losed   because  lock ing   devices   can  be  o m i t t e d .  

Contact   e lements   27  and  ho lde r   8  are  of  d i f f e r e n t   shape  and 

serve  to  e s t a b l i s h   an  e l e c t r i c a l   connec t ion   between  c o n d u c t o r s  

on  the  one  p r i n t e d   c i r c u i t   board,  in  Figure  4  s c h e m a t i c a l l y  
i n d i c a t e d   at  the  r i g h t   side  at  28,  with  conductors   on  the  p r i n t e d  
c i r c u i t   board  which  may  be  connected  with  pins  2  in  cas ing   1.  The 

con tac t   elements  27  may  c o n s i s t   of  a  punched  p l a t e   to  which,  f o r  

i n s t a n c e ,   pins  29  are  formed  i n t e g r a l l y ,   f i t t i n g   in  holes   30  i n  

the  p r i n t e d   c i r c u i t   board  28.  Fur thermore   each  con t ac t   element  i s  

provided  with  l ock ing   cams  31  for  s ecu r ing   con tac t   elements  27  i n  

g roove-shaped   chambers  36  in  ho lde r   8,  in. which  the  c o n t a c t  

e l e m e n t s f i t   e x a c t l y .   At  the  bottom  sides  the  con tac t   elements  27 

at  both  sides  are  p rov ided   with  i n t e g r a l l y   formed  con tac t   cams  32 
and  33.  The  side  edges  at  the  bottom  side  of  the  con tac t   e l e m e n t s  

27  extend  along  the  edges  of  channels   15  which  may  accept   pins  2 

when  ho lder   8  is  s l i d   in  the  groove  34  in  chamber  1.  In  th i s   manner 

pins  2  come  into  c o n t a c t   with  con tac t   cams  32  and  33  r e s p e c t i v e l y  

accord ing   to  the  s t a g g e r e d   p o s i t i o n   of  the  pins  in  cas ing   1  and 

the  c o r r e s p o n d i n g   channe l s   15  in  holder   8.  

Because  the  openings  30  in  the  p r i n t e d   c i r c u i t   board  28  a r e  
f a b r i c a t e d   in  a  s t a g g e r e d   c o n f i g u r a t i o n ,   pins  29  have  to  p r o j e c t  
a l t e r n a t i v e l y   h ighe r   and  lower  out  of  the  grooves  13  from  t h e  

side  wall  of  ho lde r   8.  Contact   cams  32  and  33  are  i n t e g r a l l y  
formed  at  a  d i f f e r e n t   he igh t   at  oppos i t e   edges  in  order   to  c o n t a c t  

each  pin  2  at  the  same  h e i g h t .   I t   is  advantageous   to  con t ac t   e a c h  

pin  at  the  same  he igh t   to  ob t a in   an  equal  d e f l e c t i o n   of  the  p i n s  
2  in  the  groove  34  in  cas ing   1. 

It  is  obvious  tha t   the  i n v e n t i o n   has  not  b e e n · l i m i t e d   to  t h e  

shown  and  d e s c r i b e d   embodiments,   but  that   a d d i t i o n s   and  a l t e r a t i o n s  

are  pos s ib l e   wi thout   d e p a r t i n g   from  the  scope  of  the  i n v e n t i o n .  



1.  Connector   for  a  p r i n t e d   c i r c u i t   board,  compr is ing   a  c a s i n g  

of  i n s u l a t i n g   m a t e r i a l   with  a  con tac t   groove  between  m a i n l y  

p a r a l l e l   u p r i g h t   side  walls  said  groove  being  open  at  the  u p p e r  
side  for  a c c e p t i n g   contac t   e lements ,   and  a  bottom  i n t e r c o n n e c t i n g  
the  side  wal ls ,   said  bottom  being  p e n e t r a t e d   by  con tac t   members, 
the  p o r t i o n s   of  which  lay ing   wi thin   the  con tac t   groove  may  c o n t a c t  

con tac t   elements  to  be  i n s e r t e d   in  the  groove  and  extend  next  to  

but  spaced  apar t   from  one  of  the  up r igh t   side  wal ls ,   and  t h e  

po r t i ons   of  which  ex tending   through  the  bottom  to  the  e x t e r i o r  

of  the  casing  may  contac t   conductors   on  the  p r i n t e d   c i r c u i t   boa rd ,  
c h a r a c t e r i z e d   i  n   that   the  con tac t   members  c o n s i s t  

of  r e s i l i e n t   pins ,   which  pins  coopera te   with  n o n - r e s i l i e n t   movable 

contac t   e lements ,   which  are  s l id   and  squeezed  between  a  c o o p e r a t i n g  

pin  and  the  o ther   oppos i te   up r igh t   side  wall  f u r t h e s t   from  s a i d  

p i n .  
2.  Connector   as  claimed  in  claim  1,  c h a r a c t e r i z e d  

i  n  that   the  con tac t   elements  are  l oca t ed   in  a  ho lder ,   which  can 
be  s l id   into  the  con tac t   groove  up  to  between  the  pins  and  t he  

other   up r igh t   side  wall,   said  holder   in  th is   area  being  p r o v i d e d  
with  r e c e s s e s   for  t ak ing   up  the  contac t   e l e m e n t s .  

3.  Connector   as  claimed  in  claim  1  or  2, 

c h a r a c t e r i z e d   i  n   that   the  pins  are  ar ranged  in  t h e  

con tac t   groove  in  mutual ly   s t agge red   r e l a t i o n s h i p   such,  that   seen  
in  the  l o n g i t u d i n a l   d i r e c t i o n   of  the  con tac t   groove  the  s u c c e s s i v e  

pins  each  are  p o s i t i o n e d   next  to  the  o ther   of  the  two  upr igh t   s i d e  

walls  of  the  con tac t   g roove .  
4.  Connector  as  claimed  in  claims  1,  2  or  3, 

c h a r a c t e r i z e d   i  n   that   the  pins  c o n s i s t   of  r i g i d   p i n  
m a t e r i a l   and  p r e f e r a b l y   have  a  p r o g r e s s i v e   spr ing   ac t ion   seen  i n  

the  i n s e r t i o n   d i r e c t i o n   of  the  con tac t   e lements   into  the  g roove .  
5.  Connector  as  claimed  in  claim  4,  c h a r a c t e r i z e d  

i  n  that   the  pins  are  of  a  square  cross  s e c t i o n .  

6.  Connector  as  claimed  in  claim  4,  c h a r a r c t e r i z e d  

i  n  that   the  pins  are  of  a  c i r c u l a r   c r o s s ,  s e c t i o n .  

7.  Connector  as  claimed  in  at  l e a s t   one  of  the  f o r e g o i n g  

claims,   c h a r a c t e r i z e d   i  n  that   the  ends  of  the  p i n s  



ex tend ing   in  the  groove  have  been  bent  through  in  the  d i r e c t i o n  
towards  the  a d j a c e n t   u p r i g h t   side  w a l l .  

8.  Connector   as  claimed  in  at  l e a s t   one  of  the  f o r e g o i n g  
claims,   c h a r a c t e r i z e d i n   that   the  d i s t a n c e   be tween  
the  pins  and  the  ad j acen t   u p r i g h t   side  wall  is  such,  that   upon 
c o o p e r a t i o n   with  a  con tac t   element  these  pins  do  not  bend  as  f a r  

as  the  side  w a l l s .  

9.  Connector   as  claimed  in  at  l e a s t   one  of  the  f o r e g o i n g  
c l a i m s ,  c h a r a c t e r i z e d  i n   that   s l o t s   are  p r o v i d e d  
in  the  u p r i g h t   side  walls  of  the  con tac t   groove  oppos i t e   to  and 

p a r a l l e l   with  each  ad jacen t   pin,  which  groove  can  accomodate  a  
bent  through  p i n .  

10.  Connector   as  claimed  in  claim  2,  c h a r a c t e r i z e d  

i  n  tha t   the  ho lder   is  mainly  of  the  same  d imensions   as  t h e  

c o n t a c t   groove  between  the  upwright   side  walls   and  the  bottom  o f  

the  cas ing   and  s l i d i n g l y   f i t s   wi th in   th i s   con tac t   groove,  s a i d  

ho lde r   comprises   at  the  p o s i t i o n   of  the  pins  in  the  c a s i n g  
channels   for   accomodating  these  pins ,   which  channels   merge  i n t o  

r e c e s s e s   for  accomodating  the  con tac t   e l e m e n t s .  

11.  Connector   as  claimed  in  claim  10,  c h a r a c t e r i  z e d  

i  n  tha t   the  r e c e s s e s   in  the  ho lder   extend  comple te ly   t h r o u g h  
the  width  of  the  ho lder   t r a n s v e r s e l y   to  the  s l i d i n g - i n   d i r e c t i o n  

wi thin   the  con t ac t   g roove .  
12.  Connector   as  claimed  in  claim  10,  c h a r a c t e r i z e d  

i  n  tha t   the  r e c e s s e s   in  the  ho lder   are  c losed   at  a l t e r n a t i v e  

side  walls  of  the  ho lder ,   seen  in  the  l o n g i t u d i n a l   d i r e c t i o n   o f  

the  ho lde r ,   oppos i t e   t o  t h e   merged  p o s i t i o n s   of  the  channels   f o r  

the  pins  in  the  r e c e s s e s .  

13.  Connector   as  claimed  in  claim  1 0 ,  c h a r a c t e r i z e d  
i  n  that   f u r t h e r   holder   channels   are  provided  for  a c c o m o d a t i n g  
the  c o n n e c t i n g   cables   which  are  connected  to  the  con tac t   e l e m e n t s  

in  the  r e c e s s e s ,   said  f u r t h e r   channels   ex tend ing   from  s a i d  

r e c e s s e s   oppos i t e   to  the  channels   for  accomodat ing  the  p i n s .  

14.  Connector   as  claimed  in  one  of  the  f o r e g o i n g  c l a i m s ,  

c h a r a c t e r i z e d   i  n   that   the  ends  of  the  cas ing  a r e  

provided  with  r e s i l i e n t  l o c k i n g   devices ,   g r i p p i n g   behind  a 
shoulder   of  the  ho lder   when  t h i s   ho lder   is  e n t i r e l y   s l i d   into  t h e  

groove  of  the  c a s i n g .  



15.  Connector   as  claimed  in  one  of  the  fo rego ing   c l a i m s ,  

c  h  a   r  a  c   t  e  r   i  z  e  d   i  n  that   the  con tac t   elements  c o n s i s t  

of  n o n - r e s i l i e n t   open  r i n g - s h a p e d   clamps,  the  oppos i te   open  ends  

of  which  are  provided  with  b i f u r c a t e d   core  i n s u l a t i o n   p i e r c i n g  
c o n t a c t s .  

16.  Connector   as  claimed  in  at  l e a s t   one  of  the  f o r e g o i n g  

claims,   c h a r a c  t  e r  i  z e d  i  n  tha t   the  con tac t   e l e m e n t s  

c o n s i s t   of  a  U-shaped  t e rmina l ,   the  legs  of  which  compr i s e  
b i f u r c a t e d   core  i n s u l a t i o n   p i e r c i n g   c o n t a c t s ,   the  po r t i on   i n t e r -  

connec t ing   said  legs  being  provided  with  a  con tac t   sur face   f o r  

the  p i n s .  
17.  Connector   as  claimed  in  at  l e a s t   one  of  the  f o r e g o i n g  

claims,   c h  a r a c  t  e r  i  z e d  i  n  that   the  con tac t   e l e m e n t s  

c o n s i s t   of  an  e l e c t r i c a l l y   conduct ive   s t r i p ,   one  end  of  which  h a s  

been  bent  for  c o n s t i t u t i n g   a  b i f u r c a t e d   core  i n s u l a t i o n   p i e r c i n g  
con tac t ,   the  o ther   end  c o n s t i t u t i n g   a  cable  sheath  c lamp.  

18.  Connector   as  claimed  in  at  l e a s t   one  of  claims  1  t h r o u g h  

14,  c h  a r a c  t  e r  i  z e d  i  n  that   each  contac t   e l e m e n t  

c o n s i s t s   of  a  so l id ,   e l e c t r i c a l l y   conduct ing   oblong  and  f l a t  

member,  which  is  provided  at  one  end  with  t r a n s v e r s e l y   e x t e n d i n g  

i n t e g r a l l y   formed  pins,   which  can  be  connected  in  holes  in  a 

p r i n t ed   c i r c u i t   board  and  that   the  r eces ses   for  these  c o n t a c t  

elements  in  the  ho lder   c o n s i s t   of  narrow  s l o t s ,   ex tending   be tween  

mainly  c losed   side  walls  of  the  ho lder   and  from  the  upper  side  o f  

the  ho lder   in  the  i n s e r t i o n   d i r e c t i o n   in  the  con tac t   groove  to  

the  bottom  of  the  con tac t   groove,  said  holder   having  c h a n n e l s  

in  a l t e r n a t i v e   side  walls  for  accomodating  the  pins  mounted  i n  

the  bottom  of  the  cas ing  and  channels   for  l e ad ing   pins  out  of  t h e  

ho lder ,   said  pins  p r o j e c t i n g   t r a n s v e r s e l y   out  of  the  holder   at  t h e  

upper  side  of  the  h o l d e r .  

19.  Connector  as  claimed  in  claim  18,  c h a r a c t e r i z e d  

i  n  that   the  con tac t   elements  have  i n t e g r a l l y   formed  cams  at  b o t h  

side  edges  of  the  con tac t   elements  oppos i te   to  the  ends  compr i s ing  
the  t r a n s v e r s e   i n t e g r a l l y   formed  p i n s .  

20.  Connector  as  claimed  in  claim  19, c h a r a c t e r i z e d  

i  n  that   each  side  edge  comprises  one  contac t   cam  and  that   t h e  

con tac t   cams  at  one  con tac t   element  are  formed  at  a  d i f f e r e n t  



h e i g h t ,   the  a r rangement   being  such  that   upon  s l i d i n g   in  t h e  
c o n t a c t   elements  a  d i f f e r e n t   depth  in  the  ho lde r ,   the  c o n t a c t  

cams  remain  at  the  same  he igh t   above  the  bottom  of  the  c a s i n g  

with  r e spec t   to  the  pins  in  the  c a s i n g .  








