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(54)  An  electrical  connector  for  flexible  flat  cable. 
@  A  connector  housing  (2)  having  a  plurality  of  forked  ter- 
minals  (6),  each  terminal  including  a  pair  of  spaced-apart  ter- 
minal  extensions  (8,  9)  and  a  cable  holder  (3).  The  cable  hol- 
der  (3)  has  a  male  projection  (13)  with  a  cable  supporting 
surface  (13a)  and  two  lock  elongations  (A1,  B')  (see  Fig.  2) 
integrally  connected  to  both  sides  of  the  male  projection  (13). 
The  cable  holder  (3)  can  be  nested  within  the  housing  (2)  so 
that  the  cable  supporting  surface  (13a)  faces  either  one  ter- 
minal  extension  (8,  9)  or  the  other.  In  either  disposition,  the 
cable  supporting  surface  (13a)  resiliency  pinches  the  flat 
cable  (4)  between  itself  and  the  contact  point  of  whichever  of 
the  terminal  extensions  (8,  9)  it  faces. 
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AN  ELECTRICAL  CONNECTOR  FOR  FLEXIBLE  FLAT  CABLE 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  e l e c t r i c a l  

c o n n e c t o r   f o r   a  f l e x i b l e   f l a t   c a b l e .  

As  i s   w e l l   known,   f l e x i b l e   f l a t   c a b l e s   h a v e  

been   w i d e l y   u s e d ,   and  t h e r e   have  been   a  v a r i e t y   o f  

5  c o n n e c t o r s   a p p r o p r i a t e   f o r   t h e   p u r p o s e   of  c o n n e c t i n g  

such   f l e x i b l e   f l a t   c a b l e s   to  o t h e r   c i r c u i t   e l e m e n t s .  

One  e x a m p l e   of  a  f l a t   f l e x i b l e   c a b l e   (FFC)  c o n n e c t o r  

is   a  p u s h - i n   t y p e   wh ich   c o m p r i s e s   a  c o n n e c t o r   h o u s i n g  

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

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

c o r r e s p o n d i n g   to  t h o s e   a t   which   t he   s t r i p   c o n d u c t o r s  

a re   a r r a n g e d   in  t he   f l e x i b l e   f l a t   c a b l e ,   and  a  c a b l e  

h o l d e r .  

The  c a b l e   h o l d e r   has  a  male   p r o j e c t i o n   a n d  

15  two  l o c k   e l o n g a t i o n s   i n t e g r a l l y   c o n n e c t e d   to  t h e  

p r o j e c t i o n   on  e i t h e r   s i d e   and  is  d e s i g n e d   to  be  i n s e r t e d  

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

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

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

20  f i a t   c a b l e   i s   i n s e r t e d   p r i o r   to  t he   h o l d e r   b e i n g   n e s t e d  

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

b e a r i n g   s u r f a c e   at   t he   end  of  t he   p r o j e c t i o n .  

The  c a b l e   h o l d e r ,   w i t h   t he   c a b l e   end  l a i d   o n  

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

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

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

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

of  an  a s s o c i a t e d   p r i n t e d ,   b o a r d . . . - . . . -   ,; 

In-  p r i o r   a r t   c o n n e c t o r s ,   .  e a c h   t e r m i n a l   has   ..  
' 

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

c e i l i n g   or  f l o o r   of  t he   h o u s i n g   s p a c e .   E l e c t r i c a l  

10  c o n t a c t   i s   made  by  i n s e r t i n g   t h e   c a b l e   h o l d e r   w i t h  

i t s   c a b l e   b e a r i n g   s u r f a c e   f a c i n g   t he   c e i l i n g   or  f l o o r  

of  t h e   t e r m i n a l ,   h o u s i n g   on  w h i c h   s i d e   t h e   t e r m i n a l   . .  
j 

e x t e n s i o n   s t r e t c h e s   o u t .   O t h e r w i s e ,   no  e l e c t r i c a l .  

c o n t a c t   c o u l d   be-  made  b e t w e e n ,   t h e   c a b l e   end  and  t h e  

15  t e r m i n a l   e x t e n s i o n .   @  .  , . @  

The  p r i o r   a r t   c o n n e c t o r   w h i c h   r e q u i r e s   a  p r o p e r   .  j 

o r i e n t a t i o n   of  male  to  . f e m a l e   p a r t   in  use   c a u s e s   c e r t a i n  

p r o b l e m s .   @  . 

SUMMARY  OF  THE  INVENTION 

20  .  The  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e  

an  i m p r o v e d   e l e c t r i c a l   c o n n e c t o r   fo r   f l e x i b l e   f l a t   \ 

c a b l e   p e r m i t t i n g   the   common  use  of  a.  s i n g l e   t y p e   @ 

c o n n e c t o r   to  make  e l e c - t r i c a l   c o n n e c t i o n s   w i t h   f l a t   ! "  "  i 
f l e x i b l e   c a b l e   in  d i f f e r e n t   w a y s .   - A c c o r d i n g l y ,   t h e   . 

25  i n v e n t o r y   c o n t r o l   of  p a r t s *   i s   made  s i m p l e   and  e a s y  

and  t h e   d e g r e e   of  f r e e d o m   in  d e s i g n i n g   i s   i n c r e a s e d .  
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These   and  o t h e r   o b j e c t s   of  t he   p r e s e n t   i n v e n t i o n  

a r e   met  by  p r o v i d i n g   an  e l e c t r i c a l   c o n n e c t o r   f o r   a 

f l e x i b l e   f l a t   c a b l e   h a v i n g   s p a c e d - a p a r t   p a r a l l e l  

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

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

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

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

c o r r e s p o n d i n g   to  t h o s e   at  w h i c h   t he   s t r i p   c o n d u c t o r s  

of   t h e   f l a t   c a b l e   a r e   a r r a n g e d ,   and  a  c a b l e   h o l d e r  

10  h a v i n g   a  male   p r o j e c t i o n   w i t h   a  f o r w a r d   c a b l e   s u p p o r t i n g  

s u r f a c e   and  two  l o c k   e l o n g a t i o n s   i n t e g r a l l y   c o n n e c t e d  

to  b o t h   s i d e s   of  t he   p r o j e c t i o n .   The  male   p r o j e c t i o n  

of  s a i d   c a b l e   h o l d e r   i s   a d a p t e d   to  be  i n s e r t e d   in  t h e  

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

15  t h e   w a l l s   of  t he   c o n n e c t o r   h o u s i n g .   The  c a b l e   h o l d e r  

has   a  c a b l e   s l o t ,   p e r m i t t i n g   t he   i n s e r t i o n   of  t he   c a b l e  

in  t he   t e r m i n a l   s p a c e   when  t h e   c a b l e   h o l d e r   i s   b r o u g h t  

to  t he   u p p e r   i n s e r t i o n   l i m i t ,   t he   s t r i p   c o n d u c t o r s  

of  t h e   c a b l e   l y i n g   on  the   c a b l e   s u p p o r t i n g   s u r f a c e  

20  and  a d a p t e d   to  be  b r o u g h t   and  k e p t   in  e l e c t r i c a l   c o n t a c t  

w i t h   t he   c o r r e s p o n d i n g   t e r m i n a l s   when  t he   c a b l e   h o l d e r  

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

The  i m p r o v e m e n t   in  t he   c o n n e c t o r   c o m p r i s e s   e a c h   t e r m i n a l  

h a v i n g   a  p a i r   of   s p a c e d - a p a r t   e x t e n s i o n s   and  d e f i n i n g  

25  a  b i l a t e r a l   f o r k ,   s a i d   p a i r   of  t e r m i n a l   e x t e n s i o n s  

h a v i n g   c o n t a c t   p o i n t s   at  t h e i r   f r e e   ends   in  o p p o s i n g  
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r e l a t i o n s h i p , , . -   w h e r e b y   t h e   c a b l e   h o l d e r   can  be  i n s e r t e d  

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

s u r f a c e   i s   -  b r o u g h t -   i n t o   . c o n t a c t   w i t h   e i t h e r   c o n t a c t  

p o i n t ,   ^of^  t h e ^ t e r j j i i n a l   e x t e n s i o n s ,   a s s u r i n g   t h a t   the  c a b l e  

5  i s   r e s i l i e n t l y   p i n c h e d   and  h e l d   .  -between:   t h e   c a b l e   -  r  y_,  % 

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

r e g a r d l e s s ,   of  w h i c h   of  t he   t e r m i n a l   e x t e n s i o n s   t h e   •  ; 

ma le   p r o j e c t i o n   of   t h e   c a b l e   h o l d e r   f - a c e s .   ; 

Some  ways  of  c a r r y i n g   o u t   the   p r e s e n t   i n v e n t i o n  

10  w i l l   h e r e i n a f t e r   be  d e s c r i b e d   ,.  in.,  d e t a i l   by  way  of  . e x a m p l e   ;. 

w i t h   r e f e r e n c e   to  F i g s .   1  to  9  of  t h e   - a c c o m p a n y i n g   . . . v  

d r a w i n g s . w h i c h   show  s p e c i f i c   e m b o d i m e n t s ' ,   F igs . .   10.,.:  @@>-@ 

to  13  s h o w i n g   t h e   p r i o r   a r t .   ,  .  «  @  @  -  -  ..  /  . . ,   -@  "".  =  @ 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS  *  :  "  "  ' 

15  FIG.  1  i s   an  end  v iew  of  an  e l e c t r i c a l   c o n n e c t o r  
@  @  -:  @  @  -  @  -  j  :  -  @  -  - 

a c c o r d i n g   to   one  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ;  

FIG.  2  i s   a  p l a n   view  of  the   e l e c t r i c a l   c o n n e c t o r  
"@"-.-(..  -  -  . 

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

FIG.  3  i s   a  p l a n   view  s i m i l a r   to  F i g .   2,  s h o w i n g  

20  t h e   e l e c t r i c a l   c o n n e c t o r   w i t h   i t s   c a b l e   h o l d e r   in  t h e  

l o w e r e d   p o s i t i o n ;  

FIG.  A  is   a  s i d e   s e c t i o n a l   view  of  t h e   e l e c t r i c a l  

c o n n e c t o r   t a k e n   g e n e r a l l y   a l o n g   t h e   l i n e   X-X  i n  

F i g /   1 ;  

25  FIG.  5  i s   a  s e c t i o n a l   s i d e   view  of  t h e   e l e c t r i c a l  

c o n n e c t o r   s i m i l a r   to  F i g .   A  s h o w i n g   t he   c a b l e   s u p p o r t i n g  
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s u r f a c e   of  t he   male   p r o j e c t i o n   of  t he   c a b l e   h o l d e r  

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

one  i t   f a c e s   in  F i g .   4 ;  

FIG.   6  is   a  p a r t i a l   p l a n   view  of  t he   end  o f  

5  a  f l e x i b l e   f l a t   c a b l e ;  

FIG.   7  shows  t he   a r r a n g e m e n t   of  t e r m i n a l   h o l e s  

made  in  a  p r i n t e d   c i r c u i t   b o a r d ;  

F IGS.   8  and  9  show  d i f f e r e n t   modes  in  w h i c h  

f l e x i b l e   f l a t   c a b l e s   c o n n e c t   two  p r i n t e d   c i r c u i t   b o a r d s  

10  wh ich   a r e   a r r a n g e d   p e r p e n d i c u l a r   to  each   o t h e r ,   u s i n g  

an  e l e c t r i c a l   c o n n e c t o r   a c c o r d i n g   to  t he   p r e s e n t  

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

FIGS.   10  to  13  a r e   v i e w s   s i m i l a r   to  F i g .   9 

s h o w i n g   d i f f e r e n t   p r i o r   a r t   c o n n e c t i n g   modes  of   f l e x i b l e  

15  f l a t   c a b l e s ,   u s i n g   a  c o n v e n t i o n a l   e l e c t r i c a l   c o n n e c t o r .  

With   r e f e r e n c e   f i r s t   to  F i g s .   10  to  13,  t h e s e  

show  f o u r   d i f f e r e n t   ways  of  u s i n g   a  f l e x i b l e   f l a t   c a b l e  

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

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

20  to  w h i c h   a  c o n v e n t i o n a l   c o n n e c t o r   51  is   a p p l i e d   i s  

i n d i c a t e d   a t   50;  a  f l e x i b l e   f l a t   c a b l e   i s   i n d i c a t e d  

at   52;  t h e   s t r i p   c o n d u c t o r s   of  t h e   c a b l e   a re   i n d i c a t e d  

a t   53;  a n o t h e r   p r i n t e d   c i r c u i t   b o a r d   to  wh ich   t h e   o t h e r  

end  of  t h e   f l e x i b l e   f l a t   c a b l e   i s   c o n n e c t e d   i s   i n d i c a t e d  

25  a t   55;  a  p r i n t e d   c i r c u i t   p a t t e r n   a p p e a r i n g   on  t h e   p r i n t e d  

c i r c u i t   b o a r d   55  is   i n d i c a t e d   at   56;  and  t e r m i n a l s  
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a r e   i n d i c a t e d   at   5 7 .  

In  t h e   e x a m p l e   shown  in  Fig..  10,  t h e   f l e x i b l e  

f l a t   c a b l e   52  i s   i n s e r t e d   in  t h e   l o w e r   p a r t   51a  o f  

t h e   c o n n e c t o r   h o u s i n g   51,  and  t h e   o t h e r   end  ,of  t h e  

5  f l a t   c a b l e   i s   a p p l i e d   to   t he   c i r c u i t   bo.ard, .   ,  ,In  the.   ,. 

e x a m p l e   shown  in  F i g .   11,  the   f l e x i b l e ,   f l a t   c a b l e   52 

i s   i n s e r t e d   in  t he   u p p e r   p a r t ,   -5.1JD,  of  /the,,  c o n n e c t o r -   . . . .  

h o u s i n g   51,  and  t h e   o . t h e r   end,   of  t he   f l a t   c a b l e   52  

i s   a p p l i e d   to  t he   c i r c u i t   p a t t e r n   56,  w h i c h   i s   on  t h e  

10  l e f t   s i d e   of  t h e   p r i n t e d   c i r c u i t .   b o a r d   as  s e e n   in .   t h e ,  

d r a w i n g .   In  t h e   e x a m p l e   shown  in .   F i g .   12,  t h ^ :   f l e x i b l e  

f l a t   c a b l e   52  i s   i n s e r t e d   in  t h e   u p p e r   p a r t   5  3_b  o f  

t he   c o n n e c t o r   h o u s i n g   5̂ 1  ,  and  t h e ,   o t h e r   end .   5  A  of  t h e  

f l a t   c a b l e   52  is   a p p l i e d   to  t he   c i r c u i t   p a t t e r n   56,  w h i c h  

15  i s   on  t he   r i g h t   s i d e   of  t he   p r i n t e d   c i r c u i t   b o a r d   as  ., 

s e e n   in  t he   d r a w i n g .   In  t he   e x a m p l e   shown  iP  ,F"ig« 

13,  t h e   f l e x i b l e   f l a t   c a b l e ,   52  is   i n s e r t e d   in  t he   l q w e . r  

p a r t   51^  of  t h e   c o n n e c t o r   h o u s i n g   51,  and  t h e   o t h e r .  

end  5A  of  t he   f l a t   c a b l e   52  i s   a p p l i e d   to  t h e .   c i r c u i t  
- . . . : " ;   @ - - .   :@'  @  .  ,.  @@•  -@  @@  »  @  ^-'  :  '"  :  -'  @  "@  @ 

20  p a t t e r n   56,  wh ich   i s   on  the   r i g h t   s i d e   of  t h e   p r i n t e d  !  @•@@  @  @  -  '  @  i..-@**@-.  >@=@.-.  :̂   ».!i«'."  @ * - .   =-  "  @  ''  • 
b o a r d   as  s e e n   in  t he   d r a w i n g . . ,  

In  F i g s .   11  and  13,  t he   o t h e r   e n d s   of   t h e , . . . ,  

f l e x i b l e   f l a t   c a b l e s   a r e   b e n t   and  a p p l i 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 s   55  and  56.  The  m o u n t i n g   s p a c e   a s .   r e q u i r e d  

25  in  s u c h   e x a m p l e s   i s   l a r g e .   For  t h e s e   r e a s o n s ,   t h e ,   , 

c o n n e c t i n g   modes  j u s t   d e s c r i b e d   a re   i m p r a c t i c a l ,   a n d  

no t   u s e d .  
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As  fo r   t he   e x a m p l e s   shown  in  F i g s .   10  and  1 2 ,  

two  d i f f e r e n t   k i n d s   of  c o n n e c t o r s   a r e   s e l e c t i v e l y   u s e d .  

One  i s   d e s i g n e d   to  p e r m i t   t he   i n s e r t i o n   of  a  f l e x i b l e  

f l a t   c a b l e   in  t h e   u p p e r   p a r t   of  t h e   c o n n e c t o r ,   a n d  

5  t h e   o t h e r   i s   d e s i g n e d   to  p e r m i t   t h e   i n s e r t i o n   of  a 

f l e x i b l e   f l a t   c a b l e   in  t h e   l o w e r   p a r t   of  t he   c o n n e c t o r .  

DETAILED  DESCRIPTION  OF  THE  S P E C I F I C   EMBODIMENTS 

F i g s .   1  to  9  show  an  e l e c t r i c a l   c o n n e c t o r ,  

g e n e r a l l y   d e s i g n a t e d   1,  of  t he   p r e s e n t   i n v e n t i o n .  

10  The  e l e c t r i c a l   c o n n e c t o r   1  g e n e r a l l y   c o m p r i s e s   a 

c o n n e c t o r   h o u s i n g   2  and  a  c a b l e   h o l d e r   3.  The  c o n n e c t o r  

1  i s   d e s i g n e d   to  be  u s e d   in  c o n n e c t i n g   a  f l e x i b l e   f l a t  

c a b l e   4  as  shown  in  F i g .   6.  The  c a b l e   4  has  a  p l u r a l i t y  

of  p a r a l l e l   c o n d u c t i v e   s t r i p s   7  t h a t   a r e   s p a c e d - a p a r t  

15  a  d i s t a n c e   e q u a l   to  P .  

The  h o u s i n g   2  has   a  t e r m i n a l   s p a c e   5  f o r m e d  

t h e r e i n   and  a  p l u r a l i t y   of  t e r m i n a l s   6  a r e   m o u n t e d  

w i t h i n   the   s p a c e   5  of  h o u s i n g   2.  The  t e r m i n a l s   6  a r e  

a r r a n g e d   at  r e g u l a r   i n t e r v a l s   P1  e q u a l   to  P .  

20  As  shown  in  F i g s .   4  and  5,  e a c h   t e r m i n a l   6 

has   a  p a i r   of  s y m m e t r i c a l   s p a c e d - a p a r t   e x t e n s i o n s   8 

and  9  d e f i n i n g   a  c a b l e   e n g a g i n g   f o r k .   Each  e x t e n s i o n  

8  and  9  has  a  c o n t a c t   p o i n t   at   i t s   f r e e   end  as  i n d i c a t e d  

at   8a_  and  9a_.  The  c o n t a c t   p o i n t s   8a_  and  9a_  f a c e   e a c h  

25  o t h e r   s y m m e t r i c a l l y .   Each  s i d e   w a l l   A  or  B  of  t h e  
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h o u s i n g   2  has  two  l o c k   r e c e s s e s   10  and  1 1 .  

The*  c a b l e   h o l d e ' r   '3V"wfiic'h-:  is   a d a p t e d "   to  h o l d  

c a b l e   4  and  to  be  i n s e r t e d   -wi th in* '   hdus i ' r ig '   spade"   5;,  ' 

h a s   two"  l o c k   e l o n ' g a t i o n V ' A ' "   and  B'1  l h t e g r a H y ^ c b n n e c t e d  

5  to   b o t h   s i d e s   r  o f   a  'male  v  p r o j e c t ' i b n   'T5v  •-@"'  Lock  e l o n g a t i o n s  

A1  and  B1  s l i d e   on  t'He  ' b p p o ' s i t e   ' s f t i e   w a l l s   of  t h e   - 

t e r m i n a l   space"  5  when  ' t h e   '&3b*$e  KoldeT  y3  v;i-s!  nested ' -1-1  -  • 

w i t h i n   the'   h o t f s i n g ' ^ .   ; E a c h r   dock*.   e l o n g a t i o n   A.1  a,nd 

B1  has   a  mgrle  p r o j e c t i o n   12  at   i t s   f r e e   end .   In  n e s t i n g  

10  t h e   c a b l e   h o l d e r   3  w i t h i n   t h e   h o u s i n g   2  t h e   m a l e  

p r o j e c t i o n s   12  of.  the^  l o c k   e l o n g a t i o n s   A1  and  B1  w i l l  

be  c a u q h t , b y t   . t he   l o c k ,   r e c e s s e s   of  the   o p p o s i t e   s i d e w a l l s  

of   t h e   . h o u s i n g   2  so,  t h a t   t h e   c a b l e   h o l d e r   3  may  b e  

l o c k e d   s e q u e n t i a l l y   at   u p p e r   and  l o w e r   p o s i t i o n s   a s  

15  s h o w n . , i p   F i g s .   ,2  arid  3,  r e s p e c t i v e l y .  

The  ma le   p r o j e c t i o n   13  of  the   c a b l e   h o l d e r  

3  has   a  c a b l e   s u p p o r t i n g   or  b e a r i n g   s u r f a c e   13a_  w h i c h  

f u n c t i o n s   to  p i n c h   a  s t r i p p e d ,   end  of  t h e   f l a t   c a b l e  

4  be . tween   i t s e l f   and,  t h e   c o u n t e r   c o n t a c t   p o i n t   of  t h e  

20  t e r m i n a l   e l o n g a t i o n .   8  or  9̂ .  The  s t r i p p e d   end  of  t h e  

f l a t   c a b l s r   4  may:  be  i n s e r t e d   in  a  c a b l e   s l o t   14  f o r m e d  

in   t h e   c a b l e   . h o l d e r   3.  T h i s   c o n f i g u r a t i o n   p e r m i t s  

t h e   c o n d u c t o r s .   7  -of  t h e . ,   f l a t   c a b l e   4,  to  be  p i n c h e d  

b e t w e e n   -the  b e a r i n g   s u r f a c e   13a.  of  t he   male   p r o j e c t i o n  

25  and  the;   u p p e r   or .   lower4  t e r m i n a l   e x t e n s i o n   d e p e n d i n g  

upon   the,   u s e r   's   c h o i c e .   No  . . m a t t e r   wh ich   t e r m i n a l  
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e l o n g a t i o n   8  or  9  may  be  s e l e c t e d   as  a  c o u n t e r   p a r t  

to  the  b e a r i n g   s u r f a c e   13st  of  t he   male   p r o j e c t i o n   13 

of  the  c a b l e   h o l d e r   3,  the   s t r i p p e d   end  of  a  f l e x i b l e  

f l a t   c a b l e   A  w i l l   be  r e s i l i e n t l y   p i n c h e d   t h e r e b e t w e e n .  

5  As  b e s t   shown  in  F i g .   A,  e a c h   t e r m i n a l   6  h a s  

a  l eg   6a_  p r o j e c t i n g   downward   f rom  t h e   h o u s i n g   2.  T h e  

h o u s i n g   2  shown  is   i n t e n d e d   to  be  m o u n t e d   on  a  p r i n t e d  

c i r c u i t   b o a r d   15  w i t h   t e r m i n a l   l e g s   6a  i n s e r t e d   i n t o  

h o l e s   16  f o r m e d   t h e r e i n .   In  t h i s   p a r t i c u l a r   e m b o d i m e n t ,  

10  the   t e r m i n a l s   6  a re   a r r a n g e d   at   v e r y   c l o s e   c e n t e r l i n e  

s p a c e   so  t h a t   t h e i r   l e g s   6a_  and  c o r r e s p o n d i n g   h o l e s  

16  must  be  s t a g g e r e d   as  shown  in  F i g .   7 .  

The  m a n n e r   of  u s i n g   such   e l e c t r i c a l   c o n n e c t o r  

is   d e s c r i b e d   b e l o w .   Owing  to  t h e   c o n n e c t o r   s t r u c t u r e  

15  as  d e s c r i b e d   a b o v e ,   t h e   c o n n e c t o r   1  can  be  used   t o  

meet  e v e r y   p o s s i b l e   c o n n e c t i n g   mode.  For  i n s t a n c e ,  

l o o k i n g   at  F i g .   8,  a  c o n n e c t o r   1  i s   f i x e d   to  the   u p p e r  

s u r f a c e   of  a  p r i n t e d   c i r c u i t   b o a r d   15jj  w i t h   the   c a b l e  

c o n n e c t o r   to  a n o t h e r   p r i n t e d   c i r c u i t   b o a r d   15]d.  P r i n t e d  

20  c i r c u i t   b o a r d   15b_  is   a r r a n g e d   p e r p e n d i c u l a r   to  p r i n t e d  

c i r c u i t   b o a r d   15ji  and  has  a  p r i n t e d   c i r c u i t   p a t t e r n  

17  on  the   r i g h t   s i d e   as  seen   in  F i g .   8.  In  t h i s   c a s e ,  

the   c a b l e   h o l d e r   3  i s   i n s e r t e d   in  t h e   h o u s i n g   2  w i t h  

the   c a b l e   b e a r i n g   s u r f a c e   13ji  of  t he   male   p r o j e c t i o n  

25  upward   to  p e r m i t   t he   i n s e r t i o n   of  t he   c a b l e   end  i n  

the   u p p e r   p a r t   of  t he   c o n n e c t o r .  
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The  p o s i t i o n i n g   and  h o l d i n g   of  c a b l e   4  is  b e s t  

shown  in  F i g .   5.  F i r s t ,   one  end  4a  of  a  f l e x i b l e   f l a t  

c a b l e   4  is   i n s e r t e d   in  t h e   t e r m i n a l   s p a c e   5  t h r o u g h  

t h e   c a b l e   s l o t   14,  wh ich   i s   c o n t i g u o u s   to  the   b e a r i n g  

5  s u r f a c e   13a  of  the   male  p r o j e c t i o n   of  the   c a b l e   h o l d e r  

3.  Then,   the   c a b l e   h o l d e r   3  is   moved  in  the   d i r e c t i o n  

as  i n d i c a t e d   at  18  u n t i l   i t   has  been   l o c k e d .   The  e n d  

4a  of  the   f l e x i b l e   f l a t   c a b l e   4  i s   r e s i l i e n t l y   p i n c h e d  

b e t w e e n   the   c o n t a c t   p o i n t   8£  of  t he   t e r m i n a l   e l o n g a t i o n  

10  8  and  t he   b e a r i n g   s u r f a c e   13_a  of  t he   male  p r o j e c t i o n  

13  of  t he   c a b l e   h o l d e r   3.  In  t h i s   mode  of  c o n n e c t i o n ,  

t h e   o t h e r   end  4]d  of  the   f l e x i b l e   f l a t   c a b l e   4  is  a t t a c h e d  

to  t h e   r i g h t   s i d e   of  a n o t h e r   p r i n t e d   b o a r d   15t)  ( F i g .  

8 ) .   In  t h i s   c a s e ,   t he   s t r i p   c o n d u c t o r s   7  a p p e a r   on  

15  t h e   u p p e r   s u r f a c e   of  t he   f l e x i b l e   f l a t   c a b l e   4,  a n d  

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

w i t h   t he   c o n t a c t   p o i n t   8a_  of  t he   t e r m i n a l   e l o n g a t i o n  

8  wh ich   s t r e t c h e s   out   a l o n g   the   c e i l i n g   of  the   t e r m i n a l  

s p a c e   5 .  

20  in  c a s e   a  c i r c u i t   p a t t e r n   17  a p p e a r s   on  t h e  

l e f t   s i d e   of  a n o t h e r   p r i n t e d   b o a r d   15Jd  as  shown  i n  

F i g .   9,  the   s t r i p   c o n d u c t o r s   7  a r e   on  t he   back  s i d e  

of   a  f l e x i b l e   f l a t   c a b l e   4.  In  t h i s   i n s t a n c e ,   t h e  

c a b l e   h o l d e r   3  is  t u r n e d   u p s i d e   down  so  t h a t   the   b e a r i n g  

25  s u r f a c e   13a  of  the   male  p r o j e c t i o n   13  f a c e s   the   t e r m i n a l  

e l o n g a t i o n   9  s t r e t c h i n g   ou t   a l o n g   the   f l o o r   of  t h e  
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t e r m i n a l   s p a c e   5  of  t he   h o u s i n g   3.  T h u s ,   one  end  4a, 

of  the   f l e x i b l e   f l a t   c a b l e   4  may  be  p i n c h e d   r e s i l i e n t l y  

b e t w e e n   t h e   b e a r i n g   s u r f a c e   13a  of  the   male   p r o j e c t i o n  

13  and  the   t e r m i n a l   e l o n g a t i o n   9  to  p e r m i t   t he   s t r i p  

5  c o n d u c t o r s   7  to  be  in  e l e c t r i c a l   c o n t a c t   w i t h   t h e  

t e r m i n a l   e l o n g a t i o n   9  in  h o u s i n g   2 .  

The  e l e c t r i c a l   c o n n e c t o r   1  of  t he   p r e s e n t  

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

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

10  s u r f a c e .   H o w e v e r ,   i t   w i l l   be  a p p r e c i a t e d   t h a t   t h e  

c o n n e c t o r   1  i s   a p p l i e d   to  a  p r i n t e d   c i r c u i t   b o a r d   h a v i n g  

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

The  f o l l o w i n g   a d v a n t a g e s   r e s u l t   from  t h e  

c o n n e c t o r   1  d e s c r i b e d :  

15  t he   c o n n e c t o r   1  can  be  e q u a l l y   a p p l i e d   t o  

d i f f e r e n t   c o n n e c t i o n   modes   u s i n g   a  f l e x i b l e   f l a t   c a b l e  

4  h a v i n g   c o n d u c t o r s   on  t h e   "Upper  s u r f a c e   of  the   c a b l e  

or  on  the   l o w e r   s u r f a c e   of  t he   c a b l e ;  

o n l y   one  k i n d   of  c o n n e c t o r   i s   s u f f i c i e n t   t o  

20  meet   r e q u i r e m e n t s   f o r   d i f f e r e n t   c o n n e c t i o n   modes  a n d  

h e n c e ,   t he   k i n d s   of  c o n n e c t o r s   as  r e q u i r e d   i s   r e d u c e d  

to  one ,   and  a c c o r d i n g l y   i n v e n t o r y   c o n t r o l   of  p a r t s  

i s   made  s i m p l e ;   a n d  

t he   d e g r e e   of  f r e e d o m   w i t h   wh ich   a  c i r c u i t  

25  a r r a n g e m e n t   i s   d e s i g n e d   i s   i n c r e a s e d .  
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CLAIMS;  

1.  An  e l e c t r i c a l   c o n n e c t o r   fo r   a  f l e x i b l e  

f l a t   c a b l e   :  (4)*  h a v i n g   s p a c e d - a p a r t   p a r a l l e l   c o n d u c t i v e  

s t r i p s   (7  i  m o u n t e d   t h e r e o n ,   a r r a n g e d   a t   a  r e g u l a r   ' 

5  d i s t a n c e   (P)  a p a r t ,   s a i d   c o n n e c t o r   i n c l u d i n g   a  c o n n e c t o r  

h o u s i n g   (2)   h a v i n g   a  t e r m i n a l   s p a c e   ( 5 ) ,   a  p l u r a l i t y  

Vj  of   t e r m i n a l s   (6)1  m o u n t e d   in  £he  c o n n e c t o r   h o u s i n g   a t  

r e g u l a r   i n t e r v a l s   (Pr  )'  c o r r e s p o n d i n g   to  t h o s e   (P)  a t  

w h i c h   t h e   s t r i p   c o n d u c t o r s   (7)   of  the   f l a t   c a b l e   ( 4 )  

10  a r e   a r r a n g e d ,   and  a  c a b l e   h o l d e r   (3)  h a v i n g   a  m a l e  

p r o j e c t i o n   (13)   w i t h   a  f o r w a r d   c a b l e   s u p p o r t i n g   s u r f a c e  

(13ja)  and  two  l o c k   e l o n g a t i o n s   (A1  a n d ' B 1 )   i n t e g r a l l y  

c o n n e c t e d   to  b o t h   s i d e s   of  t h e   p r o j e c t i o n ,   t h e   m a l e  

p r o j e c t i o n   of  s a i d   c a b l e   h o l d e r   (3)  b e i n g   a d a p t e d   t o  

15  be  i n s e r t e d   in  t h e   t e r m i n a l   s p a c e   (5)  w i t h   t h e   l o c k  

e l o n g a t i o n s   s l i d i n g   a l o n g   t h e   w a i l s   (A  and  B)  of  t h e  

c o n n e c t o ' r   h o u s i n g ,   s a i d   c a b l e   h o l d e r   h a v i n g   a  c a b l e  

s l o t   ( 1 4 ) ,   p e r m i t t i n g   t h e   i n s e r t i o n   of  t he   c a b l e   i n  

t h e   t e r m i n a l s   s p a c e   (5)  when  the*  c a b l e   h o l d e r   i s   b r o u g h t  

20  to  t h e   u p p e r   i n s e r t i o n   l i m i t ,   t h e   s t r i p   c o n d u c t o r s  

(7)   of  t h e   c a b l e   l y i n g   on  t h e   c a b l e   s u p p o r t i n g   s u r f a c e  

(13eO  and  a d a p t e d   to  be  b r o u g h t   and  k e p t   in  e l e c t r i c a l  

c o n t a c t   w i t h   t he   c o r r e s p o n d i n g   t e r m i n a l s   (6)  when  t h e  

c a b l e   h o l d e r   i s   b r o u g h t   to  t h e   l ower   i n s e r t i o n   l i m i t  

25  and  i s   l o c k e d ,   c h a r a c t e r i z e d   in  t h a t   • 

.-@v 
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e a c h   t e r m i n a l   (£)  i n c l u d e s   a  p a i r   of  s p a c e d - a p a r t  

e x t e n s i o n s   (8  and  9)  d e f i n i n g   a  b i l a t e r a l   f o r k ,   s a i d  

p a i r   of   t e r m i n a l   e x t e n s i o n s   h a v i n g   c o n t a c t   p o i n t s   (8jB 

and  9a)  at  t h e i r   f r e e   ends   in  o p p o s i n g   r e l a t i o n s h i p ,  

5  w h e r e b y   the   c a b l e   h o l d e r   is  i n s e r t e d   in  t h e  

c o n n e c t o r   h o u s i n g   (2)  so  t h a t   t he   c a b l e   s u p p o r t i n g  

s u r f a c e   (13a.)  is  b r o u g h t   i n t o   c o n t a c t   w i t h   e i t h e r   c o n t a c t  

p o i n t   (8a_  or  9a)  of  t he   t e r m i n a l   e x t e n s i o n   (8  or  9 ) ,  

a s s u r i n g   t h a t   c a b l e   (4)  is   r e s i l i e n t l y   p i n c h e d   a n d  

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

c o n t a c t   p o i n t   (8_a  or  9a_)  r e g a r d l e s s   of  w h i c h   of  t h e  

t e r m i n a l   e x t e n s i o n s   (8  and  9)  t he   male   p r o j e c t i o n   o f  

t he   c a b l e   h o l d e r   f a c e s .  
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