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Modular  connector. 

CI 

@  A  modular  printed  circuit  card  edge  connector  or  a 
cable  connector  plug  is  made  in  several  parts  including  the 
connector  body,  a  bottom  plate,  two  separate  end  caps  and 
a  plurality  of  connector  terminals.  The  body  of  the  connector 
can  be  cut  to  any  length  and  assembled  with  the  other  parts 
to  provide  a  card  edge  connector  or  cable  connector  of  a 
desired  length.  In  a  second  embodiment  of  the  invention,  a 
press  fit  connector  is  made  up  of  the  modular  parts.  The 
base  plate  is  not  used  and  the  body  of  the  connector  is  used 
to  press  fit  the  terminals  into  a  circuit  board. 
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  A  modular  printed  circuit  card  edge  connector  or  a 
cable  connector  plug  is  made  in  several  parts  including  the 
connector  body,  a  bottom  plate,  two  separate  end  caps  and 
a  plurality  of  connector  terminals.  The  body  of  the  connector 
can  be  cut  to  any  length  and  assembled  with  the  other  parts 
to  provide  a  card  edge  connector  or  cable  connector  of  a 
desired  length.  In  a  second  embodiment  of  the  invention,  a 
press  fit  connector  is  made  up  of  the  modular  parts.  The 
base  plate  is  not  used  and  the  body  of  the  connector  is  used 

t o   press  fit  the  terminals  into  a  circuit  board. 



BACKGROUND  OF  THE  INVENTION 

FIELD  OF  THE  INVENTION 

This  i n v e n t i o n   r e l a t e s   to  c o n n e c t o r s   and  more  p a r t i c u l a r l y   to  a 

m o d u l a r   c o n n e c t o r   t h a t   can  be  c u s t o m i z e d   as  to  l e n g t h   by  c u t t i n g   an  

i n s u l a t o r   body  t h e r e o f   to  the  d e s i r e d   l e n g t h   and  then  a s s e m b l i n g   t h e  

i n s u l a t o r   with  o ther   pa r t s   to  complete   the  c o n n e c t o r .  

DESCRIPTION  OF  THE  PRIOR  ART 

In  g e n e r a l ,   p r i o r   a r t   c o n n e c t o r s   have  been  a s s e m b l e d   by  m o l d i n g  

connec tors   into  a  body  of  i n s u l a t i n g   m a t e r i a l   which  forms  a  s t r u c t u r a l  

member  to  s u p p o r t   the  c o n t a c t s   and  ho ld   them  r i g i d l y   w i t h i n   t h e  

i n s u l a t i n g   body.  Other   c o n n e c t o r s   may  have  the  c o n n e c t o r s   p r e s s  

f i t t e d   into  the  i n s u l a t i n g   m a t e r i a l   body  or  press   f i t t e d   into  a  p r i n t e d  

c i r c u i t   board   wi th   the  i n s u l a t i n g   m a t e r i a l   body  f i t t e d   over   t h e  

con tac t s   and  the  body  secured  to  the  p r i n t e d   c i r c u i t   board  with  sc rews  

or  r i v e t s .   S t i l l   o ther   connec tors   may  u t i l i z e   a  combinat ion   of  the  above  

f e a t u r e s .   R e g a r d l e s s   of  how  the  c o n n e c t o r   is  s t r u c t u r e d   or  a s s e m b l e d ,  

the  l e n g t h   of  the  body  of  the  c o n n e c t o r   and  the  number  of  c o n t a c t s   i n  

the  body  is  a  f i x e d   number  for   each  s p e c i f i c   a p p l i c a t i o n .   If  a n  

equipment  manufac tu re r   u t i l i z e s   a  l a rge   number  of  connec tors   of  v a r i o u s  

l e n g t h s   (a  d i f f e r e n t   number  of  c o n t a c t s ) ,   then   a  l a r g e   v a r i e t y   o f  

connec to r s   must  be  s t o c k e d .  

C o n n e c t o r s   r e p r e s e n t a t i v e   of  the  p r i o r   a r t   are  d e s c r i b e d   in  U.S 

Pa ten ts   3,671,917,  4 ,035 ,047   and  4 , 0 9 4 , 5 7 3 .  



In  p a t e n t   3 , 6 7 1 , 9 1 7 ,   c o n t a c t   t e r m i n a l s   are  i n s e r t e d   in to   a 

s u b s t r a t e   by  press  f i t t i n g   the  contac t   t e r m i n a l s   into  the  s u b s t r a t e   and 

then  a t t a c h i n g   an  i n s u l a t i n g   h o u s i n g   ove r   the  c o n t a c t   t e r m i n a l s .   The 

housing  comprises  an  outer   s h e l l   open  at  the  bottom  to  permit  it  to  be 

p laced   over  and  enc lose   the  contac t   t e r m i n a l s .   This  connector   depends  

upon  the  p r i n t e d   c i r c u i t   board  to  serve  as  one  e n c l o s i n g   su r face   for  t h e  

c o n n e c t o r .  

Ano the r   p r i o r   a r t   c o n n e c t o r   is  found  in  U.S.  P a t e n t   4 , 0 3 5 , 0 4 7 .   I n  

t h i s   p a t e n t   the  c o n n e c t o r   is  not  a  card  edge  c o n n e c t o r ,   but  is  u s e d  

with  another   connector .   The  con tac t   t e r m i n a l s   are  press  f i t t e d   into  t h e  

mounting  s u b s t r a t e   and  then  the  housing  is  p ressed   over  the  t e r m i n a l s  

and  engage  the  t e r m i n a l s   in  a  press   f i t   r e l a t i o n s h i p .  

In  p a t e n t   4 , 0 9 4 , 5 7 3 ,   the  t e r m i n a l   c o n t a c t s   are  p r e s s   f i t t e d   i n t o  

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

t e r m i n a l s .   Each  t e r m i n a l   has  a  tongue   t h a t   is  d e p r e s s e d   w h i l e   t h e  

h o u s i n g   is  be ing   put  i n to   p l a c e   and  then  s p r i n g s   i n to   a  r e c e s s   in  t h e  

h o u s i n g   and  engages   a  s h o u l d e r   on  the  h o u s i n g ,   h o l d i n g   it  in  p l a c e  

aga ins t   the  s u b s t r a t e .  

U.S.  p a t e n t   4 , 2 2 0 , 3 9 3 ,   each  c o n t a c t   has  a  p r e s s   f i t   c o l l a r   f o r m e d  

on  the  c o n t a c t   and  the  c o n n e c t o r   i n s u l a t o r   body  s e r v e s   as  the  s e a t i n g  

t o o l .   The  c o n t a c t s   are  h e l d   in  p l a c e   by  the  i n s u l a t o r   and  a r e  

s i m u l t a n e o u s l y   press  f i t t e d  i n t o   the  s u b s t r a t e   by  c o n t i n u o u s l y   a p p l y i n g  

pressure   to  the  top  of  the  i n s u l a t o r   u n t i l   each  contac t   is  in  p l a c e .  

In  each  of  the  above  r e f e r e n c e s ,   the  h o u s i n g   is  of  a  f i x e d   l e n g t h  

and  cannot   be  m o d i f i e d   to  ho ld   a  l e s s e r   number  of  c o n t a c t   t e r m i n a l s .  



This  i n a b i l i t y   to  modify  the  number  of  con tac t   t e r m i n a l s   r e q u i r e s   t h e  

c i r c u i t   board   m a n u f a c t u r e r   to  s t o c k   a  l a r g e   number  of  c o n n e c t o r s   t o  

e n s u r e   t h a t   a  c o n n e c t o r   of  the  c o r r e c t   l e n g t h   and  number  of  c o n t a c t  

t e r m i n a l s   is  on  hand  and  a v a i l a b l e   when  needed.  In  pa ten t   4,220,393,  t h e  

c o n t a c t s   are  p ressed   into  p lace   by  the  i n s u l a t o r   but  it  is  r e q u i r e d   t h a t  

the  con tac t   have  a  press  f i t   c o l l a r   thereon.   Also  the  i n s u l a t o r   is  n o t  

a d a p t a b l e   as  to  s i z e .  

SUMMARY  OF  THE  INVENTION 

The  i n v e n t i o n   is  a  modular  socket  or  connector   made  up  of  s t a n d a r d  

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

The  connector   i nc ludes   a  body  part   that   can  be  cut  at  i n t e r v a l s   to  t h e  

de s i r ed   length .   Repeat ing  s e c t i o n s   in  the  body  accept   t e r m i n a l s   t h a t  

extend  through  the  body  part   and  are  held  in  p lace   by  a  bottom  p l a t e   i n  

c o n j u n c t i o n   with  the  body.  End  caps  are  p l ace   on  each  end  to  c lose   t h e  

ends  of  the  body,  and  in  some  c o n f i g u r a t i o n s ,   secure  the  connector   to  a 

p r i n t e d   c i r c u i t   board  with  screws  or  r i v e t s .  

The  i n s u l a t o r   is  v e r s a t i l e   in  t h a t   i t   can  be  used  w i t h  m o r e   t h a n  

one  type  of  c o n t a c t   and  can  be  used  wi th   or  w i t h o u t   a  bo t tom  p l a t e  

d e p e n d i n g   upon  w h e t h e r   it   is  to  be  used  as  an  a s s e m b l e d   c o n n e c t o r   o r  

w h e t h e r   the  i n s u l a t o r   is  to  be  used  as  the  c o n n e c t o r   h o u s i n g   and  as  a  . 

tool   to  press  the  con t ac t s   into  a  c i r c u i t   b o a r d .  



In  order  to  make  a  connector   of  a  de s i r ed   s ize ,   the  body  i n s u l a t o r  

is  cut  at  a  s p e c i f i c   l o c a t i o n   at  one  of  the  r e p e a t i n g   s ec t i ons .   The  c u t  

end  is  then  m i l l e d   wi th   a  s i m p l e   end  m i l l   t o o l   to  p r o v i d e   an  o p e n i n g  

t h a t   mates   wi th   the  end  cap.  The  c o n n e c t o r   p a r t s   are  then  s n a p p e d  

t o g e t h e r   and  remain   in  p l a c e   by  f r i c t i o n a l   f o r c e s .   The  same  i n s u l a t o r  

and  end  caps  can  be  used  in  e i t h e r   c o n f i g u r a t i o n ,   a  press  f i t   c o n n e c t o r ,  

a  card  edge  connector   with  s o l d e r   or  wire  wrap  t e r m i n a l s .  

THE  DRAWINGS 

Figure  1  is  an  exploded  view  of  the  modular  connector   i l l u s t r a t i n g  

the  i n d i v i d u a l   pa r t s   of  the  c o n n e c t o r ;  

Figures   2a,  2b  and  2c  i l l u s t r a t e   three   d i f f e r e n t   end  caps  for  t h e  

c o n n e c t o r ;  

F i g u r e s   3a,  3b,  3c  and  3d  i l l u s t r a t e   the  bo t tom  p l a t e   of  t h e  

c o n n e c t o r ;  

Figures   4a,  4b,  4c  i l l u s t r a t e   the  body  of  the  c o n n e c t o r ;  

Figures   5a,  5b,  5c  i l l u s t r a t e   the  end  of  the  body  before   and  a f t e r  

the  end  of  the  body  has  been  cut  and  m i l l e d ;  

F i g u r e s   6a  and  6b  i l l u s t r a t e   a  s e c t i o n   of  the  body  showing  t h e  

contac t   t e r m i n a l s ;  

F i g u r e   7a  and  7b  i l l u s t r a t e   the  c o n t a c t   t e r m i n a l s   in  the  b a s e  

p l a t e ;  

Figure  8  i l l u s t r a t e s   a  s i n g l e   con tac t   t e r m i n a l ;  

F i g u r e   9  i l l u s t r a t e s   a  t o o l   for   c u t t i n g   a  c o n n e c t o r   to  a  d e s i r e d  

length   and  for  p repa r ing   the  cut  end  to  accept  an  end  cap;  



F i g u r e   10  i l l u s t r a t e s   the  c o n t a c t   t e r m i n a l   to  be  used  wi th   t h e  

press   f i t   i n s u l a t o r ;  

F i g u r e s   l l a   and  l lb   i l l u s t r a t e   a  s e c t i o n   of  the  i n s u l a t o r   body  

showing  the  p lacement   of  the  con tac t   t e r m i n a l s ;  

F i g u r e   12a  is  a  s e c t i o n a l   end  view  of  the  i n s u l a t o r   as  in  F i g u r e  

l la   with  out  the  t e r m i n a l s ;   and 

Figure  12b  is  a  bottom  view  of  the  i n s u l a t o r   wi thout   t e r m i n a l s .  

DESCRIPTION  OF  A  PREFERRED  EMBODIMENT 

Figure  1  i l l u s t r a t e s   the  d i f f e r e n t   pa r t s   of  the  modular  c o n n e c t o r  

10.  The  body  12  is  g e n e r a l l y   r e c t a n g u l a r   and  has  a  p l u r a l i t y   o f  

i d e n t i c a l   c o m p a r t m e n t s   e x t e n d i n g   from  one  end  to  the  o t h e r .   Each  end  

has  an  opening  t h e r e i n   to  r e c e i v e   an  end  cap.  The  opening  17  is  wide  a t  

one  end  and  na r row  at  the  o t h e r   end.  The  na r row  end  17a  and  the  w i d e r  

end  17  match  s i m i l a r l y   shaped  p o r t i o n s   of  the  end  caps  30.  E a c h  

compartment  in  the  body  12  is  s e p a r a t e d   from  the  o ther   by  w a l l s   18. 

The  end  cap  30  s l i d e s   i n to   the  end  of  the  body  12.  The  v e r t i c a l  

p l a t e   31  on  end  cap  30  s l i d e s   into  the  end  compartment  between  end  w a l l  

16  and  c o m p a r t m e n t   w a l l   18.  The  o p e n i n g   at  17a  is  c l o s e d   by  r i d g e   k e y  

32  of  end  cap  30  and  the  opening  17  is  c losed   by  key  33.  After   the  end 

cap  is  p r o p e r l y   p l a c e d   in  the  end  o f  t h e   body  12,  the  body  end  i s  

c losed ,   p r o v i d i n g   a  mounting  means  for  the  connector   via  hole   34  in  t h e  

end  cap  30.  With  an  end  cap  on  each  end  of  the  c o n n e c t o r   body,  t h e  

c o n n e c t o r   may  be  s e c u r e d   to  a  p r i n t e d   c i r c u i t   board   wi th   screws  o r  

r i v e t s .  



Connector  bottom  p l a t e   19  is  p o s i t i o n e d   in  the  lower  part   of  t h e  

body  part   12.  The  bottom  p l a t e   has  a  number  of  r a i s ed   r idges   20  and  21 

extending   the  length   of  the  bottom  p l a t e .   The  r idges   are  spaced  so  t h a t  

they  f i t   i n to   the  c o m p a r t m e n t s   in  the  body  12.  The  space  23  b e t w e e n  

r idges   p rov ide   spaces  to  r e c e i v e   the  w a l l s   between  the  compartments  i n  

the  b o d y .  

Contacts   25  are  p laced  in  the  openings  22  between  r idges   21  and  20 

and  are  held  in  p lace   as  h e r e i n a f t e r   e x p l a i n e d .  

D i f f e r e n t   end  caps   may  be  u s e d   w i t h   t he   c o n n e c t o r .   T h r e e  

v a r i a t i o n s   are  i l l u s t r a t e d   in  F i g u r e s   2 a , 2 b   and  2c.  F i g u r e   2a  

i l l u s t r a t e s   an  end  cap  to  be  used  with  a  cable   connector   which  is  not  t o  

be  connected  to  a  p r i n t e d   c i r c u i t   board  or  a  press   f i t   connector .   The re  

is  no  p r o v i s i o n   on  end  cap  2a  for   s e c u r i n g   the  c o n n e c t o r   to  a  s u r f a c e .  

The  p l a t e   41  is  p o s i t i o n e d   i n to   the  end  of  the  body  12  b e t w e e n  

compar tmen t   w a l l   18  and  end  w a l l   16.  The  r i d g e   p a r t   42  ma tches   t h e  

opening  17a  and  the  end  p l a t e   40  enc losed   and  p rov ides   an  end  c l o s u r e   o f  

the  connector   body.  The  end  cap  in  Figure  2a  would  be  used,  for  example ,  

with  the  press  f i t   i n s u l a t o r   de sc r i bed   be low.  

The  end  caps  in  F i g u r e   2b  and  2c  are  e s s e n t i a l l y   the  same  e x c e p t  

t h a t   the  body  30  is  p o s i t i o n e d   h i g h e r   wi th   r e s p e c t   to  the  p l a t e   31  i n  

one  embodiment  than  it  is  in  the  o t h e r .  

While  only  three  contac t   t e r m i n a l s   25  are  i l l u s t r a t e d ,   there   w i l l  

be  a  t e rmina l   in  each  of  the  openings  22  along  the  length  of  the  b o t t o m  

p l a t e .  



A f t e r   a l l   the  t e r m i n a l s   are  in  p l a c e ,   and  the  end  caps  have  b e e n  

p r o p e r l y   p laced   on  each  end  of  body  12,  body  12  w i l l   be  p laced   over  t h e  

bottom  p l a t e ,   with  the  t e r m i n a l s   ex tending   up  through  the  body,  one  p a i r  

of  opposing  t e r m i n a l s   in  each  body  compar tment .  

The  connector   assembly  is  completed  by  snapping  the  bottom  p l a t e   19 

in to   the  bo t tom  of  body  12.  The  c o n n e c t o r   is  h e l d   t o g e t h e r   by  

f r i c t i o n a l   mating  s u r f a c e s ,   h e r e i n a f t e r   e x p l a i n e d   in  d e t a i l .  

F igures   3a,  3b,  3c  and  3d  i l l u s t r a t e   d i f f e r e n t   views  of  the  b o t t o m  

p l a t e   19.  In  Figure  3a  a  bottom  view  of  the  bottom  p l a t e   shows  the  c r o s s  

support   members  24  and  the  ho les   60  through  which  the  con tac t   t e r m i n a l s  

25  (not  shown)  e x t e n d .  

The  s ide   view  3b,  i l l u s t r a t e s   the  r i d g e s   20  and  the  o p e n i n g s   23 

which  s e p a r a t e   the  r i d g e s   20  and  21.  The  end  view  3d  g i v e s   a  c l e a r e r  

i l l u s t r a t i o n   of  the  r idges   20  and  21  s e p a r a t e d   by  the  openings  22.  Each 

of  the  o u t e r   s h o u l d e r   of  r i d g e s   20  have  a  rounded   s h o u l d e r   20a  and  an  

e n l a r g e d   s h o u l d e r   20b.  The  rounded   a r ea   20a  p e r m i t s   easy  i n s e r t i o n   o f  

the  base  p l a t e   19  into  the  bottom  of  connec tor   body  12,  and  the  e n l a r g e d  

shou lde r   f r i c t i o n a l l y   engages  the  ins ide   of  the  side  wa l l   of  body  12  t o  

hold  the  bottom  p l a t e   in  p o s i t i o n .  

Figure  3c  is  a  top  view  of  the  bottom  p l a t e   19.  Of  p a r t i c u l a r   n o t e  

in  t h i s   view  are  the  h o l e s   60  t h r o u g h   which  the  c o n t a c t   t e r m i n a l s   25 

extend.  The  holes   60  are  cen te red   in  the  openings  22  between  the  r i d g e s  

20  and  21. 



Cut  l ine   65  i l l u s t r a t e s ,   in  Figures   3a -   3c,  where  the  bottom  p l a t e  

is  to  be  cut  when  a  c o n n e c t o r   of  a  p r e d e t e r m i n e d   s i z e ,   l e s s   than  t h e  

o r i g i n a l   l e n g t h   of  the  c o n n e c t o r   body  12  and  bo t tom  p l a t e d   19,  i s  

d e s i r e d .  

The  t o p ,   s i d e   and  b o t t o m   v i e w s   of  the   c o n n e c t o r   body  a r e  

i l l u s t r a t e d   in  Figures   4a,  4b  and  4c.  The  side  view  is  shown  in  p a r t i a l  

s e c t i o n   and  a  cut  l i n e   70  e x t e n d s   t h r o u g h   each  of  the  v iews  to  show 

where  the  c o n n e c t o r   body  would  be  cut  in  r e l a t i o n   to  the  i n t e r n a l  

compartments  and  w a l l s   to  make  a  connector   of  a  des i r ed   l e n g t h .  

The  side  view,  Figure  4b,  i l l u s t r a t e s   the  i n t e r n a l   w a l l s   14  of  t h e  

body  12,  the  face   of  which  is  d e s i g n a t e d   18.  The  cut  l i n e   70  is  made 

along  the  face  18  of  one  of  the  w a l l s   14.  Af ter   the  cut,  the  end  of  t h e  

c o n n e c t o r   body  w i l l   be  as  i l l u s t r a t e d   in  F i g u r e   5a.  The  end  16  was 

o r i g i n a l l y   a  face  18  of  wal l   14. 

The  top  view  of  the  connector   body,  Figure  4c,  shows  the  i n t e r n a l  

s u p p o r t   w a l l   e x t e n d i n g   a c r o s s   the  c o n n e c t o r   body.  The  bo t tom  v i e w ,  

Figure  4a,  of  the  connector   body,  f u r t h e r   shows  p r o t r u s i o n s   74  e x t e n d i n g  

out  from  the  s u r f a c e   18  of  the  t r a n s v e r s e   w a l l   14.  The  p r o t r u s i o n s  

f r i c t i o n a l l y   contac t   with  the  contac t   t e r m i n a l   25  when  the  connector   i s  

assembled  as  h e r e i n a f t e r   e x p l a i n e d .  

Figures   5b  and  5c  show  the  end  of  the  connector   body  a f t e r   the  end 

16  has  been  m i l l e d   to  open ing   17  so  t h a t   an  end  cap,  such  as  t h o s e  

i l l u s t r a t e d   in  Figures   2a,2b  and  2c,  may  be  mounted  onto  the  end  of  t h e  

c o n n e c t o r .  



In  Figures   6a  and  6b  is  i l l u s t r a t e d   part   of  an  assembled  c o n n e c t o r  

showing  the  contac t   t e r m i n a l s   as  they  are  p o s i t i o n e d   in  the  compar tments  

wi th in   the  connector   body. 

Figures   7a  and  7b  i l l u s t r a t e   the  con tac t   t e r m i n a l s   p o s i t i o n e d   i n  

the  base  p l a t e   19,  and  F i g u r e s   8a  and  8b  i l l u s t r a t e   a  t y p i c a l   c o n t a c t  

t e r m i n a l .  

The  con tac t   t e r m i n a l   25  has  at  the  m i d s e c t i o n   t he reo f   shou lde r s   81 

that   are  used  to  hold  and  s t a b i l i z e   the  t e r m i n a l   when  the  connector   h a s  

been  assembled.   As  shown  in  Figure  7b,  the  s h o u l d e r s   81  extend  past  t h e  

r idges   21  into  the  opening  23  between  the  r idges   21.  When  the  c o n n e c t o r  

is  a s s e m b l e d   as  i l l u s t r a t e d   in  F i g u r e   6b,  the  p r o t r u s i o n s   74  on 

t r a n s v e r s e   w a l l s   14  engage  the  contac t   t e r m i n a l s   at  s hou lde r s   81a  and 

p reven t   movement  of  the  t e r m i n a l s   in  a  d i r e c t i o n   along  the  length   of  t h e  

connector .   The  t e r m i n a l s   25  are  s t a b i l i z e d   in  the  d i r e c t i o n   across  t h e  

c o n n e c t o r   by  the  r i d g e s   20  and  21.  As  i l l u s t r a t e d   in  F i g u r e   7a,  t h e  

connector   t e r m i n a l   25  is  p o s i t i o n e d   in  the  opening  22  between  the  r i d g e s  

20  and  21  to  p reven t   movement  of  the  t e r m i n a l   in  a  d i r e c t i o n   t r a n s v e r s e  

to  the  l ength   of  the  c o n n e c t o r .  

The  t e r m i n a l s   are  a l so   secured  in  the  bottom  p l a t e   by  the  p o r t i o n  

82  of  the  c o n n e c t o r .   The  a r ea   82  of  the  c o n n e c t o r   is  s l i g h t l y   l a r g e r  

than  the  opening  60  in  the  bottom  p l a t e   19  so  that   when  the  t e r m i n a l   25 

is  p u l l e d   down  in to   the  open ing   60,  the  c o n t a c t   a r ea   82  f r i c t i o n a l l y  

engages   the  s i d e s   of  the  o p e n i n g s   60  and  is  h e l d   f i r m l y   w i t h i n   t h e  

o p e n i n g .  



The  t e r m i n a l s   are  a d d i t i o n a l l y   s t a b i l i z e d   and  f i rmly   held  in  t h e  

c o n n e c t o r   body  12  by  v i r t u e   of  the  f a c t   t h a t   the  a rea   80  of  t h e  

c o n n e c t o r   is  c u r v e d   and  p r e s s e s   a g a i n s t   the  s ide   w a l l   71  of  t h e  

compartment  of  the  body  in  which  it  r e s i d e s .   The  gene ra l   p o s i t i o n i n g   o f  

the  t e rmina l   is  i l l u s t r a t e d   in  Figures   6a  and  7a. 

F i g u r e   10  i l l u s t r a t e s   a  c o n t a c t   t e r m i n a l   to  be  used  when  t h e  

i n s u l a t o r   body  is  used  for  a  p r e s s   f i t   c o n n e c t o r .   T e r m i n a l   125  i s  

s i m i l a r   to  t e r m i n a l   25  i l l u s t r a t e d   in  f i g u r e   8b.  T e r m i n a l   125  has  a 

s i m i l a r   top  po r t i on   180  and  i n t e r m e d i a t e   p o r t i o n   181,  however  t e r m i n a l  

181  has  a  p a r t i a l l y   punched  out  r e g i o n   183  t h a t   is  used  in  the  p r e s s  

f i t   mounting  of  the  c o n n e c t o r .  

T e r m i n a l   125  a l s o   has  a  c o m p l i a n t   r e g i o n   182.  Region  182  is  t h a t  

part   of  the  t e rmina l   that   is  press   f i t t e d   into  a  c i r c u i t   b o a r d .  

F i g u r e s   11a  and  l lb   i l l u s t r a t e   t e r m i n a l   125  p o s i t i o n e d   in  t h e  

i n s u l a t o r   body  12.  The  end  of  region  183  abu t t s   the  shou lde r   185.  It  i s  

the  p r e s s ing   of  shou lde r   185  aga ins t   part   183  and  p r o j e c t i o n   74  p r e s s i n g  

a g a i n s t   s h o u l d e r   181a  of  t e r m i n a l   125  t h a t   p r e s s e s   the  t e r m i n a l s   125 

into  a  c i r c u i t   board  on which  the  connector   is  to  be  mounted.  

Figures   12a  and  12b  are  r e s p e c t i v e l y   an  end  view  of  the  i n s u l a t o r  

and  a  bo t tom  view  of  the  i n s u l a t o r   w i t h o u t   t e r m i n a l s .   These  v i e w s  

i l l u s t r a t e   the  s h o u l d e r s   185  and  74  which  are  use  to  p r e s s   f i t   t h e  

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

In  another   embodiment  of  the  i n v e n t i o n   a  s o l d e r   t a i l   t e rmina l   i s  

used.   The  t e r m i n a l   (not  i l l u s t r a t e d )   is  s i m i l a r   to  the  t e r m i n a l  

i l l u s t r a t e d   in  Figure  10.  The  s o l d e r   t a i l   t e r m i n a l   would  not  have  t h e  



compl iant   region  182  of  t e r m i n a l   125,  but  is  s t r a i g h t   from  i n t e r m e d i a t e  

r e g i o n   181  to  the  end  of  the  t e r m i n a l .   The  i n s u l a t o r   for   the  s o l d e r  

connector   is  the  same  as  for  the  above  de sc r ibed   connector .   The  e n d  c a p  

i l l u s t r a t e d   in  Figure  2c  is  u sed .  

A  bo t tom  p l a t e   need  not  be  used.   The  end  cap  h o l d s   the  i n s u l a t o r  

body  above  the  su r face   of  the  p r i n t e d   c i r c u i t   board  on  which  the  c o n n e c t  

is  to  be  mounted  so  that   it  w i l l   not  i n t e r f e r e   with  s o l d e r   flow  d u r i n g  

the  flow  s o l d e r   p rocedures   used  to  bond  the  s o l d e r   t a i l   t e r m i n a l   to  t h e  

p r i n t ed   c i r c u i t   board.  In  the  event ,   for  some  reason,   a  bottom  p l a t e   i s  

used  wi th   the  s o l d e r   t a i l   c o n n e c t o r ,   then  the  t r a n s v e r s e   r i d g e s   24  on 

the  bottom  p l a t e   holds   the  connector   above  the  p r i n t e d   c i r c u i t   board  t o  

allow  for  so lder   f l o w .  

From  the  above  d e s c r i p t i o n   of  the  i n v e n t i o n   it   may  be  seen  t h a t   a 

modular  connector   can  use  the  same  i n s u l a t o r   body  and  end  caps  to  make 

up  a  p r e s s   f i t   c o n n e c t o r   or  a  c o n n e c t o r   to  be  mounted  on  a  p r i n t e d   /  

c i r c u i t   board  using  s o l d e r ,   screw  or  r i v e t   means  to   mount  the  c o n n e c t o r .  

The  only  v a r i a t i o n   between  the  two  type  connec to r s   is  that   a  d i f f e r e n t  

t e r m i n a l   c o n t a c t   is  used  and  t h a t   a  bo t tom  p l a t e   is  not  used  wi th   t h e  

p r e s s   f i t   c o n n e c t o r   s i n c e   the  c i r c u i t   board   on  which  i t   is  mounted  i s  

used  as  the  bottom  p l a t e .  



Each  of  the  above  de sc r ibed   connec tors   may  be  r e p a i r e d   in  the  e v e n t  

a  t e rmina l   is  damaged.  The  i n s u l a t o r   body  only  f r i c t i o n a l l y   engages  t h e  

t e r m i n a l s   so  it  may  be  l i f t e d   off   the  t e r m i n a l ,   the  damaged  t e r m i n a l  

r e p l a c e d ,   and  the  i n s u l a t o r   p laced   over  the  t e r m i n a l s   and  pressed   i n t o  

engagement  with  the  t e r m i n a l .  

With  the  v e r s a t i l i t y   of  the  c o n n e c t o r   embodiment   of  the  p r e s e n t  

i n v e n t i o n ,   connec tors   of  d i f f e r e n t   l eng ths   and  mounting  methods  can  be  

made  up  of  a  few  s tandard   par t s   e l i m i n a t i n g   the  need  for  a  la rge   v a r i e t y  

of  d i f f e r e n t   c o n n e c t o r s .  

A  t o o l   for   c u t t i n g   a  c o n n e c t o r   to  the  d e s i r e d   l e n g t h   and  f o r  

m i l l i n g   the  cut  end  to  r e c e i v e   an  end  cap  is  i l l u s t r a t e d   in  Figure  9.  A 

c o n n e c t o r   body  92  is  p l a c e d   on  the  c a r r i e r   93  and  i ndexed   to  t h e  

c o r r e c t e d   p o s i t i o n   by  stop  108.  C a r r i e r   93  has  a  s l i d i n g   member  94  t h a t  

s l i d e s   in  g roove   96.  As  the  c a r r i e r   93  is  moved  toward   b l a d e   98,  t h e  

c o n n e c t o r   body  92  is  cut  to  the  d e s i r e d   l e n g t h .   C a r r i e r   93  is  moved  

past  b lade  98  so  that   the  cut  end  110  of  the  connector   body  is  m i l l e d   t o  

f o r m   t h e  o p e n i n g  1 7   as  i l l u s t r a t e d   in  Figure  5c.  The  opening  is  m i l l e d  

to  the  c o r r e c t   dep th   by  s e t t i n g   s top  106  which  may  be  a d j u s t e d   by  s e t  

screw  107.  

Both  the  saw  98  and  the  m i l l   99  may  be  t u r n e d   by  the  same  m o t o r  

(not  shown).  The  motor  d r i v e s   the  saw  b l a d e   and  m a n d r e l   100.  M a n d r e l  

100  is  powered  by  b e l t   101.  A  p r o t e c t i v e   cover  105  covers  both  the  saw 

blade  98,  the  mandrel  100  and  the  m i l l   99. 



It  is  to  be  u n d e r s t o o d   t h a t   the  forms  of  the  i n v e n t i o n   shown  and  

desc r ibed   are  p r e f e r r e d   embodiments  t he r eo f   and  that   va r ious   changes  may 

be  made  in  de ta ined   c o n f i g u r a t i o n s   t he r eo f   and  in  p r o p o r t i o n a l   s izes   o f  

the  va r ious   par t s   t he reo f   wi thout   d e p a r t i n g   from  the  s p i r i t   and  scope  o f  

the  i n v e n t i o n .  



1.  A  modular  p r i n t ed   c i r c u i t   card  edge  connector   i n c l u d i n g   modular  p a r t s  

a d a p t a b l e   to  at  l e a s t   two  connector   c o n f i g u r a t i o n s   of  a  des i r ed   l e n g t h ,  

i n c l u d i n g   a  press  f i t   c o n f i g u r a t i o n ,   c h a r a c t e r i z e d   by  an  i n s u l a t o r   body 

(12)  d iv ided   into  a  p l u r a l i t y   of  i d e n t i c a l   compartments,   each  compartment  

h a v i n g   two  s h o u l d e r   r e g i o n s ,   end  caps  (30)  a t t a c h e d   to  the  i n s u l a t o r  

body,  and  a  p l u r a l i t y   of  con tac t   t e r m i n a l s   (25),  each  t e r m i n a l   having  a  

p a r t   (18a)  t h e r e o f   punched  o u t w a r d l y   and  e x t e n d i n g   u p w a r d l y   from  a  

c e n t r a l   region  of  the  t e r m i n a l ,   wherein  each  compartment  is  f i t t e d   w i t h  

two  t e r m i n a l s   and  the  p a r t   of  the  t e r m i n a l   punched  o u t w a r d l y   from  t h e  

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

i n s u l a t o r   body. 

2.  The  connec tor ,   according  to  claim  1,  c h a r a c t e r i z e d   in  that   a  b o t t o m  

p l a t e   (10)  is  used  in  one  c o n f i g u r a t i o n   and  has  r i d g e s   (22)  t h e r e o n   t o  

p r e v e n t   movement  of  the  t e r m i n a l   t r a n s v e r s e   to  the  l e n g t h   of  t h e  

c o n n e c t o r .  

3.  The  c o n n e c t o r ,   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   e a c h  

compartment  is  formed  in  part   by  two  t r a n s v e r s e   w a l l s   (18),  that   the  two 

t r a n s v e r s e   w a l l s   engage  sa id   t e r m i n a l s   p r e v e n t i n g   movement  of  t h e  

t e r m i n a l s   in  a  d i r e c t i o n   along  the  l ength   of  the  c o n n e c t o r .  

4.  The  c o n n e c t o r ,   a c c o r d i n g   to  c l a i m   2,  c h a r a c t e r i z e d   in  t h a t   t h e  

bottom  p l a t e   (19)  has  openings  (60)  between  ad jacen t   r idges   through  which  

the  t e r m i n a l s   e x t e n d .  

5.  The  c o n n e c t o r ,   a c c o r d i n g   to  chaim  1,  c h a r a c t e r i z e d   in  t h a t   t h e  

i d e n t i c a l   c o m p a r t m e n t s   in  the  c o n n e c t o r   body  have  t r a n s v e r s e   w a l l s  

d i v i d i n g   the  body  into  the  i d e n t i c a l   compar tments .  



6.  The  c o n n e c t o r ,   a c c o r d i n g   to  c l a i m   5,  c h a r a c t e r i z e d   in  t h a t   t h e  

s t r u c t u r e   of  the  t r a n s v e r s e   w a l l   a l l o w s   the  c o n n e c t o r   to  be  cut  to  a 

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

connector   other   than  the  l ength   t h e r e o f .  

7.  The  c o n n e c t o r ,   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   e a c h  

t e r m i n a l   has  s h o u l d e r s   (81a)  on  each  s ide   t h e r e o f   which  engage  t h e  

t r a n s v e r s e   w a l l s   (18)  of  the  c o m p a r t m e n t   in  which  they  r e s i d e   in  t h e  

c o n n e c t o r   body  when  the  body  is  p l a c e d   ove r   and  j o i n e d   wi th   the  b o t t o m  

p l a t e   ( 1 9 ) .  

8.  The  connec to r ,   accord ing   to  c la im  1,  c h a r a c t e r i z e d   in  that   there   a r e  

two  end  caps  which  r e s i d e   in  and  c l o s e   o p e n i n g s   in  the  end  of  t h e  

connector   body  and  are  he ld   in  p o s i t i o n   by  f r i c t i o n a l   f o r c e s .  

9.  A  method  of  making  a  c o n n e c t o r ,   a c c o r d i n g   to  c l a i m   1,  to  a  d e s i r e d  

length   from  modular  pa r t s   i n c l u d i n g   a  connector   body  having  a  p l u r a l i t y  

of  i d e n t i c a l   compartments  formed  by  t r a n s v e r s e   w a l l s   wi th in   the  c o n n e c t o r  

body,  a  bo t tom  p l a t e ,   two  end  caps ,   and  a  p l u a r l i t y   of  t e r m i n a l s ,  

c h a r a c t e r i z e d   by  the  s teps  of;  c u t t i n g   the  connector   body  ad jacen t   to  one 

of  the  t r a n s v e r s e   w a l l s   to  p rov ide   a  connector   body  of  the  des i r ed   l e n g t h  

and  m i l l i n g   a  s l o t   in  the  cut  end  of  the  c o n n e c t o r   body,  j o i n i n g   an  e n d  

cap  to  each  end  of  the  c o n n e c t o r   body,  and  j o i n i n g   the  bo t tom  p l a t e   t o  

the  c o n n e c t o r   body,  the  bo t tom  p l a t e   h a v i n g   a  p l u r a l i t y   of  t e r m i n a l s  

e x t e n d i n g   t h r o u g h   the  bo t tom  p l a t e   so  t h a t   one  end  of  each  t e r m i n a l   i s  

p o s i t i o n e d   wi th in   the  connector   body,  and  j o in ing   an  end  cap  to  each  end 

of  the  connector   body. 



10.  The  method,  according   to  c la im  9,  c h a r a c t e r i z e d   in  that   the  m i l l e d  

s lo t   has  a  rounded  end  to  match  with  a  rounded  r idge  key  on  the  end  cap.  

11.  The  method,  according   to  claim  1,  c h a r a c t e r i z e d   in  that   the  a s s e m b l y  

of  the  connector   is  by  f r i c t i o n a l l y   engaging  the  connector   par t s   to  h o l d  

the  connector   t o g e t h e r .  
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