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@)  Electrical  connector  for  flexible  flat  cable. 

@  The  connector  includes  a  housing  (1)  having  a  terminal 
mounting  space  (2)  formed  therein,  a  plurality  of  terminals 
(3)  mounted  in  said  space  and  arranged  in  parallel  relation 
with  pitches  corresponding  to  pitches  of  flat  conductors  (6) 
formed  in  the  flexible  flat  cable  (5)  and  an  inserting  and 
holding  member  (4)  for  inserting  and  holding  the  flexible  flat 
cable  into  the  terminals  (3)  to  connect  the  respective  flat  con- 
ductors  (6)  to  the  respective  terminals  (3).  Each  terminal  (3) 
is  fork-shaped  and  comprises  upper  and  lower  terminal  pieces 
(12,  13)  each  having  a  projecting  contact  (15)  projecting 
inwardly  from  an  inside  of  a  free  end  thereof,  and  said  in- 
serting  and  holding  member  (4)  comprises  a  wedging  portion 
having  an  upper  surface  (35),  a  front  surface  (36)  and  a  lower 
surface  (37)  to  be  inserted  into  a  receiving  space  (30)  formed 
between  the  fork-like  terminal  pieces  (1  2,  1  3)  of  said  terminal 
and  a  locking  projection  (34)  to  be  engaged  with  a  locking 
groove  (33)  formed  in  said  housing.  The  flexible  flat  cable 
is  positioned  in  flat  state  at  an  opening  (38)  formed  at  the 
front  side  of  said  housing  and  is  pressed  and  inserted  by  the 
wedging  portion  (31)  of  the  inserting  and  holding  member  (4) 
into  the  receiving  space  (30)  between  the  fork-shaped  ter- 
minal  pieces  (1  2,  1  3)  while  said  flexible  flat  cable  is  bent  into 
U-shape  along  the  upper,  front  and  lower  surfaces  (35,  36, 
37)  of  said  wedging  portion  (31)  under  the  co-operating 
action  of  said  wedging  portion  with  the  contacts  (15)  of  the 

respective  terminal  pieces  (12,  13)  positioned  in  confronting 
relation  to  the  upper  and  lower  surfaces  of  said  wedging 
portion,  and  when  the  locking  projection  (34)  of  the  inserting 
and  holding  member  has  completely  come  into  locking  engage- 
ment  with  said  locking  groove  (33)  of  the  housing,  the  con- 
tacts  (15)  of  the  fork-like  terminal  pieces  (12,  13)  elastically 
contact  with  each  flat  conductor  (6)  of  the  flexible  flat  cable  (5) 
at  upper  and  lower  points  thereof  under  the  elastic  restoring 
force  of  the  fork-shaped  terminal  pieces  (12,  13)  which  are 
slightly  opened  outwardly  by  the  wedging  portion  (31). 
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ELECTRICAL  CONNECTOR  FOR  FLEXIBLE  FLAT  CABLE 

BACKGROUND  OF  THE  INVENTION 

FIELD  OF  THE  INVENTION 

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  

connec tor   for  an  e l e c t r i c a l   cable   and,  more  p a r t i c u l a r l y ,   i t   r e l a t e s  

5  to  a  connec to r   for   connec t ing   an  e l e c t r i c a l   cable  of  the  t y p e  

s o - c a l l e d   f l e x i b l e   f l a t   cable  (FFC)  or  f l e x i b l e   p r i n t i n g   c a b l e  

(ETC). 
DESCRIPTION  OF  THE  PRIOR  ART 

The  f l e x i b l e   f l a t   cable   is  now  widely  used  in  v a r i o u s  

10  f i e l d s   and  va r ious   a r t s .   Often,  the  f l e x i b l e   f l a t   cable   i s  

connected  to  a  t e r m i n a l .  

One  of  the  methods  or  measures  for  connec t ing   t h e  

f l e x i b l e   f l a t   cable   with  a  t e rmina l   in  a  s o - c a l l e d   p r e s s u r e   o r  

p i e r c i n g   connec t ion .   According  to  th i s   type  of  connec t ion ,   t h e  

15  t e rmina l   has  sharp  p r o j e c t i o n s   formed  thereon,   which  p i e r ce   i n t o  

the  f l e x i b l e   f l a t   cable   to  make  e l e c t r i c a l   con tac t   with  t h e  

r e s p e c t i v e   f l a t   conduc tors   in  the  cable .   More  s p e c i f i c a l l y ,   e a c h  

of  the  sharp  p r o j e c t i o n s   p i e r c e s   from  one  side  of  a  c o v e r i n g  

i n s u l a t i o n   of  the  f l e x i b l e   f l a t   cable   in to   sa id   i n s u l a t i o n ,   p a s s e s  

20  through  an  inner   conductor   and  then  p r o j e c t s   through  the  o t h e r  

side  of  the  i n s u l a t i o n   to  the  ou t s i de .   The  end  p r o j e c t i n g   to  t h e  
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o u t s i d e   of  the  cable  is  bent .   Thus,  the  t e rmina l   is  m e c h a n i c a l l y  

f ixed   to  the  f l e x i b l e   f l a t   cable ,   while   the  former  is  e l e c t r i c a l l y  

connected   with  the  inner  conductor   of  the  l a t t e r .   Such  connecT3.cn 

is  d i s c l o s e d ,   for  exanple,  in  Japanese   Pa ten t   P u b l i c a t i o n  

5  No.  7475/1S82,  and  Japanese  Pa t en t   P u b l i c a t i o n   No.  61789/1985.  

Another   one  of  the  methods  h e r e t o f o r e   proposed  is  a  s o -  

c a l l e d   p l u g - i n   connect ion .   According  to  th i s   method,  a  c o n n e c t o r  

i nc ludes   a  connec to r   housing  having  a  t e rmina l   r e c e i v i n g   c a v i t y  

formed  t h e r e i n .   Terminals  are  mounted  in  the  c a v i t y   of  s a i d  

10  connec to r   hous ing .   An  i n s e r t i n g   and  ho ld ing   member  is  p r o v i d e d  

for   i n s e r t i n g   and  holding  the  f l e x i b l e   f l a t   cable   in  the  h o u s i n g .  

The  e l e c t r i c a l   connec t ion   between  inner   conductors   of  the  f l e x i b l e  

f l a t   cab le   and  the  terminals ,   is   made  by  f i r s t l y   s t r i p p i n g   a  

cove r ing   i n s u l a t i o n   of  the  cab le   at  i t s   end  to  expose  the  i n n e r  

15  conduc to r s ,   i n s e r t i n g   the  exposed  inner   conductors   in  f l a t   s t a t e  

in to   the  t e r m i n a l   r e c e i v i n g   c a v i t y   and  then  i n s e r t i n g   and  l o c k i n g  

sa id   i n s e r t i n g   and  holding  marker  in to   sa id   cav i ty ,   t h e r e b y  

e l a s t i c a l l y   ho ld ing   the  conduc tors   between  the  i n s e r t i n g   a n d  

ho ld ing   member  and  the  t e r m i n a l s .   Such  a  connec tor   is  d i s c l o s e d ,  

20  for  example  in  Japanese  Laid-Cpen  Pa t en t   A p p l i c a t i o n  

No.  101886/1985.  

The  above  two  types  of  the  p r i o r   a r t   have  been  a c t u a l l y  

used  for  a  long  time,  with  s a t i s f a c t o r y   r e s u l t s   in  the  v a r i o u s  

f i e l d s .   However,  there  remain  sane  problems  to  be  solved  i n  

25  p r a c t i c e .  
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F i r s t l y ,   the  p r e s s u r e - c o n n e c t i o n   method  has  t h e  

advantage  cf  not  r e q u i r i n g   the  p r e - t r e a u r a n t   to  expose  the  zjxner 

ccnduc tors   at  the  end  po r t i on   cf  the  cable .   The  l eng th   of  t h e  

cable   can  be  s e l e c t e d   as  d e s i r e d   and  once  the  cable   is  c o n n e c t e d  

5  to  the  t e rmina l   i t   is  very  d i f f i c u l t   to  cause  a  d i s c o n n e c t i o n .  

The  d i sadvan tages   of  the  p r e s s u r e - c o n n e c t i o n   method  is  t h a t   a  

s p e c i a l   tool   is  r e q u i r e d   to  make  the  connec t ion   between  t h e  

t e r m i n a l s   and  the  inner   conductors   of  the  cable ,   the  e f f i c i e n c y   o f  

connec t ing   o p e r a t i o n   is  low,  and  a  high  p r e c i s i o n   of  e l e c t r i c a l  

10  connec t ion   cannot  be  always  a t t a i n e d .  

As  compared  with  the  p r e s s u r e - c o n n e c t i o n ,   the  p l u g - i n  

connec t ion   has  the  advantages  t ha t   the  e f f i c i e n c y   of  c o n n e c t i n g  

o p e r a t i o n   is  high  s ince  i t   is  only  necessa ry   to  i n s e r t   the  e n d  

p o r t i o n   of  the  f l e x i b l e   f l a t   cable   in to   the  t e rmina l   c a v i t y   of  t h e  

15  housing  in  order   to  e f f e c t   connec t ion   of  the  cable   with  t h e  

t e r m i n a l s .   In  a d d i t i o n ,   a  high  p r e c i s i o n   of  e l e c t r i c a l   c o n n e c t i o n  

can  be  a t t a i n e d   s ince  the  t e rmina l   and  the  conductor   of  the  c a b l e  

are  e l a s t i c a l l y   held  in  c o n t a c t i n g   s t a t e   with  a  p r e d e t e r m i n e d  

c o n t a c t   p r e s s u r e .   The  d i s advan t ages   of  the  p l u g - i n   connec t ion   i s  

20  t ha t   the  t r ea tmen t   of  exposing  the  inner   conduc tors   at  the  e n d  

p o r t i o n   of  the  f l e x i b l e   f l a t   cable   is  always  r e q u i r e d   and  t h e  

cable   is  r e l a t i v e l y   e a s i l y   d i s c o n n e c t e d   from  the  t e r m i n a l s   when  a n  

e x t e r n a l   force  is  a c c i d e n t a l l y   app l i ed   t h e r e t o   s ince  the  cable   i s  

connected   by  simply  i n s e r t i n g   the  cable   in  f l a t   s t a t e   in to   t h e  

25  t e r m i n a l s   and  i t   is  held  in  the  t e r m i n a l s   by  p r e s s u r e   c o n t a c t  
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b e t w e e n   t h e   t e r m i n a l   and  t h e   c o n d u c t o r   a t   one  p o i n t   a t  

a  p r e d e t e r m i n e d   p r e s s u r e .  

SUMMARY  OF  THE  INVENTION 

I t   i s   a  g e n e r a l   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  

5  to   p r o v i d e   an  i m p r o v e d   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 .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  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   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 ,   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  s a i d  

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

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

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

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

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

an  i n s i d e   of  a  f r e e   end  t h e r e o f ,   w h i l e   s a i d   i n s e r t i n g  

15  and  h o l d i n g   member   c o m p r i s e s   a  w e d g i n g   p o r t i o n   to   b e  

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

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

t h a t   when  t h e   i n s e r t i n g   and  h o l d i n g   member   has   b e e n  

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

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

p o r t i o n   and  t h e   c o n t a c t s   i s   b e n t   i n t o   U - s h a p e   a l o n g  

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

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

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

25  of  t h e   f l e x i b l e   f l a t   c a b l e .  

Some  ways  of  c a r r y i n g   o u t   t h e   p r e s e n t   i n v e n t i o n  
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w i l l   now  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  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  

of  t h e   p r e s e n t   i n v e n t i o n .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

5  FIGS.  1  to  8  i l l u s t r a t e   a  f i r s t   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   in   w h i c h :  

FIG.  1  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w ,   p a r t l y  

b r o k e n ,   of  t h e   c o n n e c t o r ,  

FIG.  2  i s   a  p e r s p e c t i v e   v i e w ,   p a r t l y   b r o k e n ,  

10  s h o w i n g   t h e   a s s e m b l e d   s t a t e   of  t h e   c o n n e c t o r .  

FIG.  3  i s   a  p l a n   v i e w   s h o w i n g   t h e   r e l a t i o n  

b e t w e e n   t h e   p i t c h e s   of  t h e   t e r m i n a l s   and  t h e   p i t c h e s  

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

in  f r o n t   of  t h e   h o u s i n g ,  

15  FIG.  4  i s   a  p a r t l y   e n l a r g e d   s e c t i o n   s h o w i n g  

t h e   ends   of  t h e   c o n t a c t s ,  

FIG.  5  i s   an  e n l a r g e d   f r o n t   v i ew   of  t h e   c o n t a c t s ,  

FIGS.  6,  7  and  8  i l l u s t r a t e   t h e   p r o c e s s   o f  

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

20  FIGS.  9  to   13  i l l u s t r a t e   a  s e c o n d   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 ,   in   w h i c h :  

FIG.  9  i s   a  p a r t l y   e n l a r g e d   s i d e   v i ew   of  t h e  

ends   of  t h e   c o n t a c t s ,  

FIG.  10  is   an  e n l a r g e d   f r o n t   v i ew   of  t h e  

25  c o n t a c t s ,   a n d  

FIGS.  11,  12  and  13  i l l u s t r a t e   t h e   p r o c e s s  
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of  i n s e r t i n g   t h e   c a b l e   i n t o   t h e   t e r m i n a l ;  

FIG.  1  4  i s   a  s e c t i o n a l   v i ew   s h o w i n g   a  m o d i f i e d  

fo rm  of  t h e   i n s e r t i n g   and  h o l d i n g   member ;   a n d  

FIGS.   15  and  16  a r e   p e r s p e c t i v e   v i e w s ,   p a r t l y  

5  b r o k e n ,   s h o w i n g   t h e   a c t u a l   a p p l i c a t i o n   modes   of  t h e  

c o n n e c t o r   . 

DESCRIPTION  OF  THE  ILLUSTRATED  EMBODIMENTS 

F i r s t l y ,   t h e   f i r s t   e m b o d i m e n t   w i l l   be  d e s c r i b e d  

10  w i t h   r e f e r e n c e   to   F i g s .   1  to   8 .  

The  c o n n e c t o r   i n c l u d e s   a  c o n n e c t o r   h o u s i n g  

1  h a v i n g   a  t e r m i n a l   m o u n t i n g   s p a c e   2  f o r m e d   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   3  m o u n t e d   in   s a i d   s p a c e   2 

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

15  p o n d i n g   to   p i t c h e s   of   f l a t   c o n d u c t o r s   6  f o r m e d   in  t h e  

f l e x i b l e   f l a t   c a b l e   5  and  an  i n s e r t i n g   and  h o l d i n g  

member   4  f o r   c o n n e c t i n g   t h e   r e s p e c t i v e   c o n d u c t o r s   6 

of  t h e   f l e x i b l e   f l a t   c a b l e   5  to   t h e   r e s p e c t i v e   t e r m i n a l s  

3;  s a i d   t e r m i n a l   3  c o m p r i s i n g   f o r k - s h a p e d   u p p e r   a n d  

20  l o w e r   t e r m i n a l   p i e c e s   12,  13,  e a c h   h a v i n g   a  p r o j e c t i n g  

c o n t a c t   15  p r o j e c t i n g   i n w a r d l y   f rom  an  i n s i d e   of  a  

f r e e   end  t h e r e o f ,   s a i d   i n s e r t i n g   and  h o l d i n g   membe ' r  

4  c o m p r i s i n g   a  w e d g i n g   p o r t i o n   31  h a v i n g   an  u p p e r   s u r f a c e  

35,  a  f r o n t   s u r f a c e   36  and  a  l o w e r   s u r f a c e   37  to   b e  



0 2 3 9 4 2 2  

-  7  -  

i n s e r t e d   i n t o   a  r e c e i v i n g   s p a c e   30  f o r m e d   b e t w e e n   t h e  

f o r k - s h a p e d   t e r m i n a l   p i e c e s   12,  13  of  s a i d   t e r m i n a l  

3  and  a  l o c k i n g   p r o j e c t i o n   34  to   be  e n g a g e d   w i t h   a  

l o c k i n g   g r o o v e   33  f o r m e d   in  s a i d   h o u s i n g ,   in  w h i c h  

5  t h e   f l e x i b l e   f l a t   c a b l e   5  p o s i t i o n e d   in  f l a t   s t a t e  

a t   an  o p e n i n g   38  f o r m e d   a t   t h e   f r o n t   s i d e   of  s a i d   h o u s i n g  

is   p r e s s e d   and  i n s e r t e d   by  t h e   w e d g i n g   p o r t i o n   31  o f  

t h e   i n s e r t i n g   and  h o l d i n g   member   4  i n t o   t h e   r e c e i v i n g  

s p a c e   30  b e t w e e n   t h e   f o r k - s h a p e d   t e r m i n a l   p i e c e s   1 2 ,  

10  13  w h i l e   s a i d   f l e x i b l e   f l a t   c a b l e   5  i s   b e n t   i n t o   U - s h a p e  

a l o n g   t h e   u p p e r ,   f r o n t   and  l o w e r   s u r f a c e s   35,  36,  37 

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

of  s a i d   w e d g i n g   p o r t i o n   31  w i t h   t h e   c o n t a c t s   15  o f  

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

1  5  r e l a t i o n   to   t h e   u p p e r   and  l o w e r   s u r f a c e s   of  s a i d   w e d g i n g  

p o r t i o n ,   and  when  t h e   l o c k i n g   p r o j e c t i o n   34  of  t h e  

i n s e r t i n g   and  h o l d i n g   member   4  has   c o m p l e t e l y   c o m e  

i n t o   l o c k i n g   e n g a g e m e n t   w i t h   s a i d   l o c k i n g   g r o o v e   33 

of  t h e   h o u s i n g , "   t h e   c o n t a c t s   15  of  t h e   f o r k - s h a p e d  

20  t e r m i n a l   p i e c e s   12,  13  e l a s t i c a l l y   c o n t a c t   w i t h   e a c h  

f l a t   c o n d u c t o r   6  of  t h e   f l e x i b l e   f l a t   c a b l e   5  a t   u p p e r  

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

f o r c e   of  t h e   f o r k - s h a p e d   t e r m i n a l   p i e c e s   12,  13  w h i c h  

a r e   s l i g h t l y   o p e n e d   o u t w a r d l y   by  t h e   w e d g i n g   p o r t i o n  

25  3 1 .  
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In  FIGS.  1  to  8,  the  connec tor   inc ludes   a  connec tor   h o u s i n g  

1  havir.g  a  t e rmina l   r e c e i v i n g   c a v i t y   2  for red   t h e r e i n ,   t e r m i n a l s   3 

mounted  in  sa id   c a v i t y   2,  and  an  i n s e r t i n g   and  holding  n s sbe r   4 .  

A  cable   5  has  a  p l u r a l i t y   of  f l a t   conductors   6  a r ranged  i n  

5  p a r a l l e l   with  p r e d e t e r m i n e d   p i t c h e s   and  cover ing  i n s u l a t i o n   l a y e r s  

7  and  8  a r ranged   on  upper  and  lower  s ides  of  the  c o n d u c t o r s ,  

r e s p e c t i v e l y .   This  cable   5  is  g e n e r a l l y   c a l l e d   as  a  f l e x i b l e   f l a t  

cab le   (FFC)  or  a  f l e x i b l e   p r i n t e d   cable   (FPC)  .  The  t e r m i n a l s   3 

are  irounted  in  sa id   t e r m i n a l   r e c e i v i n g   cav i ty   2  with  p i t c h e s  

10  c o r r e s p o n d i n g   to  the  p i t c h e s   of  the  f l a t   conductors   6.  

R e f e r r i n g   to  each  qt  the  t e rmina l s ,   the  t e rmina l   3 

i nc ludes   one  t e rmina l   s ide  p o r t i o n   10  and  the  o ther   t e rmina l   s i d e  

p o r t i o n   11,  with  s tep  p o r t i o n s   9  p o s i t i o n e d   between  sa id   one  a n d  

the  o the r   t e r m i n a l   s ide  p o r t i o n s .   The  one  t e rmina l   side  p o r t i o n  

15  10  is  a  p a r t   to  be  connec ted   to  the  conductor   6  of  the  f l e x i b l e  

f l a t   cab le   5  and  i nc ludes   fo rk - shaped   upper  and  lower  t e r m i n a l  

p i eces   12  and  13,  each  having  a  c o n t a c t   15  formed  at  i n s i d e   of  t h e  

f ree   end  t h e r e o f .  

In  the  entoodiment  as  shewn  in  FIGS.  1  to  8,  the  c o n t a c t s   15 

20  have  sharp  ends  16,  r e s p e c t i v e l y ,   which  can  - scr ip   the  upper  a n d  

lower  cover ing   i n s u l a t i o n   l aye r   7.  That  is,  the  end  16  of  t h e  

c o n t a c t   15  has  a  bottom  s u r f a c e   18,  a  f ron t   su r f ace   18  and  a  " rear  

s u r f a c e   19,  in  which  the  bottom  su r face   17  and  the  f ron t   s u r f a c e  

18  and  the  bottom  su r face   17  and  the  rear   su r face   19  are  c r o s s e d  

#  
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at  s u b s t a n t i a l l y   r i gh t   angles  r e s p e c t i v e l y ,   to  form  sharp  edges  20 

and  21,  as  shewn  in  FIGS.  4  and  5. 

The  o ther   t e rmina l   side  po r t i on   11  a lso  inc ludes   f o r k -  

•  shaped  upper  and  lower  t e rmina l   p ieces   22  and  23,  each  having  a  

5  con tac t   25  at  the  inner   s ide  of  the  free  end  t h e r e o f .  

The  t e rmina l   3,  which  is  a r ranged   to  be  set   in  t h e  

t e rmina l   r e c e i v i n g   c a v i t y   2  of  the  connec to r   housing  1  a s  

de sc r i bed   above,  is  so  mounted  in  the  housing  t h a t   the  s t e p  

p o r t i o n s   9  of  the  t e rmina l   3  are  set   at  the  s e t t i n g   s tep  p o r t i o n s  

10  26  of  the  housing.   Gaps  29  are  formed  between  the  i n s ide   wal ls   28 

and  the  upper  su r f aces   27  of  the  t e rmina l   p ieces   12,  13  and  22,  23 

of  the  one  and  o ther   s ide  p o r t i o n s   10  and  11  to  allow  s l i g h t  

outward  deformat ion   of  the  pa i r s   of  t e rmina l   p i eces   12,  13  a n d  

22,23  at  the  time  of  mounting  of  the  t e rmina l   in  the  h o u s i n g .  

15  The  i n s e r t i n g   and  hold ing   member  4  c o n s i s t s   of  a  p l a t e -  

shaped  wedging  p o r t i o n   31  having  such  t h i c k n e s s   t h a t   i t   can  e n t e r  

in to   a  r e c e i v i n g   space  30  formed  between  the  p a i r   of  the  t e r m i n a l  

3,  and  a  base  p o r t i o n   32  i n t e g r a l l y   formed  at  the  rear   p o r t i o n   o f  

said  wedging  p o r t i o n .   The  base  po r t i on   32  has  a  l o c k i n g  

20  p r o j e c t i o n   34  formed  thereon ,   which  can  engage  with  a  l o c k i n g  

groove  33  formed  in  the  connec tor   housing  1  . 

The  wedging  p o r t i o n   31  has  an  upper  su r f ace   35,  a  f r o n t  

sur face   36  and  lower  su r face   37,  and  the  t h i c k n e s s   of  t h i s   wedg ing  
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p o r t i o n   to  so  de te rmined   t h a t   the  pa i r   of  t e rmina l   p ieces   12,  13 

are  s l i g h t l y   expanded  outwardly   v-tten  the  f l e x i b l e   f l a t   cable   5  i s  

p o s i t i o n e d   between  the  su r f aces   35,  36  and  37  and  the  pa i r   o f  

c o n t a c t s   15  and  the  wedging  p o r t i o n   is  p re s sed   in to   the  r e c e i v i n g  

5  space  30. 

The  o p e r a t i o n   of  t h i s   entoodiment  w i l l   be  exp la ined ,   w i t h  

r e f e r e n c e   to  FIGS.  4  to  8.  

F i r s t l y ,   the  f l e x i b l e   f l a t   cable   6  is  p o s i t i o n e d   in  i t s  

f l a t   s t a t e   in  f r o n t   of  the  opening  38  formed  at  the  f ron t   of  t h e  

10  housing  1,  as  shown  in  FIG.  6 .  

r 

Then,  the  wedging  p o r t i o n   31  of  the  i n s e r t i n g   a n d  

ho ld ing   member  4  is  i n s e r t e d ,   by  means  of  a  s u i t a b l e   too l   39,  

toward  the  t e r m i n a l   mounting  space  2,  more  p a r t i c u l a r l y   in to   t h e  

space  between  the  pa i r   of  c o n t a c t s   15,  as  shown  by  the  arrow  A  i n  

15  FIG.  7.  During  the  t i ne   when  the  f r o n t   su r f ace   36  of  the  wedg ing  

p o r t i o n   31  moves  in to   con t ac t   wi th   the  p a i r   of  c o n t a c t s   15,  t h e  

f l e x i b l e   f l a t   cab le   5  is  f o r c i b l y   bent   by  an  edge  40  d e f i n i n g   a n  

e n t r a n c e   38  and  a  guide  41.  The  f r o n t   su r face   36  of  the  wedging  

p o r t i o n   31  co tes   in to   c o n t a c t   wi th   the  p a i r   of  c o n t a c t s   15  when 

20  the  f l e x i b l e   f l a t   cable   5  p o s i t i o n e d   on  the  f ron t   su r face   36  o f  

the  wedging  p o r t i o n   31  has  c o n t a c t e d   with  the  ends  16  of  the  p a i r  

of  c o n t a c t s   15.  Af te r   t h i s   occurs ,   the  p a i r   of  t e rmina l   p ieces   12 

and  13  are  s l i g h t l y   expanded  ou tward ly   by  the  con t inued   i n s e r t i o n  

of  the  wedging  p o r t i o n   31,  whi le   the  c o n t a c t s   p i e r ce   in to   t h e  

*  
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f l e x i b l e   f l a t   cable  by  the  e l a s t i c a l   r e s t o r i n g   force  t h e r e o f .  

Accordingly,   the  cover ing   i n s u l a t i o n   7  is  s t r i p p e d   at  the  u p p e r  

and  lower  p o r t i o n s   c o r r e s p o n d i n g   to  the  conductors   of  the  f l e x i b l e  

f l a t   cable,   as  shown  in  FIG.  4,  and  the  cover ing   i n s u l a t i o n   i s  

5  p r o g r e s s i v e l y   s t r i p p e d   by  the  bottom  su r face   17,  the  f ron t   s u r f a c e  

18  and  the  edge  20  of  the  sharp  end  16  of  the  c o n t a c t .  

FIG.  8  shows  the  s t a t e   of  the  i n s e r t i n g   and  h o l d i n g  

member  4  which  has  been  comple te ly   i n s e r t e d   to  the  p o s i t i o n   where  

the  locking   p r o j e c t i o n   34  has  care  in to   engagement  with  t h e  

10  locking   groove  33.  As  the  p o s i t i o n ,   the  f l e x i b l e   f l a t   cable   5  h a s  

been  bent  in to   U-shape  along  the  su r f aces   35,  36  and  37  of  t h e  

wedging  p o r t i o n   31  and  the  pa i r   of  c o n t a c t s   15  of  the  t e r m i n a l   3 

have  cone  into  e l e c t r i c a l   c o n t a c t   at  two  upper  and  lower  p o s i t i o n s  

with  the  s t r i p p e d   conductor   6  at  a  p rede te rmined   c o n t a c t   p r e s s u r e .  

15  Accordingly ,   the  high  p r e c i s i o n   of  e l e c t r i c a l   c o n t a c t   is  a s s u r e d  

and  the  d i s c o n n e c t i o n   of  the  cable   is  avoided.   I t   is  n o t  

necessa ry   to  apply  p r e - t r e a t i r e n t   of  exposing  the  conductor   at  t h e  

end  p o r t i o n   of  the  f l e x i b l e   f l a t   cable  5.  The  i n s e r t i o n   of  t h e  

i n s e r t i n g   and  ho ld ing   nerriber  4  can  be  e a s i l y   e f f e c t e d .  

20  FIG.  2  is  a  p e r s p e c t i v e   view  showing  the  s t a t e   where  t h e  

connec t ion   has  been  completed.   As  shown  in  FIG.  2,  conduc tors   42 

connected  to  a  p r i n t e d   c i r c u i t   (not  shown)  may  be  connected   to  t h e  

o ther   side  p o r t i o n   11  of  the  t e rmina l   3.  When  i t   is  d e s i r e d   t o  

d i s connec t   the  cable   from  the  connec tor ,   i t   is  only  neces sa ry   t o  

f  
J  
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unlock  trie  i n s e r t i n g   and  ho ld ing   msrieer  4  and  e f f e c t   s u c c e s s i v e  

o p e r a t i o n s   in  the  r eve r se   order   as  t h a t   desc r ibed   above .  

New  the  second  embodiment  cf  the  p re sen t   i n v e n t i o n   -wi l l  

be  d e s c r i b e d ,   with  r e f e r e n c e   to  FIGS.  9  to  13. 

5  According  to  t h i s   embodiment,  the  conductor   6  at  the  e n d  

p o r t i o n   of  the  f l e x i b l e   f l a t   cab le   5  is   p r e v i o u s l y   exposed  and  

connec t ed   to  the  t e r m i n a l .  

Ihe  end  16  of  the  c o n t a c t   15  is  t o t a l l y   formed  in  a  

con t inuous   curved  su r face   43  which  enab le s   easy  s l i d i n g   on  t h e  

10  conduc to r   6.  Ihe  o rder   of  i n s e r t i n g   the  i n s e r t i n g   and  h o l d i n g  

member  i n to   the  t e r m i n a l   and  the  o p e r a t i o n   of  connec t ion   are  shown 

in  FIGS.  11,  12  and  13  and  e f f e c t e d   in  s u b s t a n t i a l l y   the  same  way  a s  

d e s c r i b e d   with  r e f e r e n c e   to  the  f i r s t   embodiment.  In  the  s t a t e   a s  

shown  in  FIG.  13,  the  pa i r   of  c o n t a c t s   15  make  c o n t a c t   with  t h e  

15  p r e v i o u s l y   exposed  conductor   6  a t   upper  and  lower  po in t s   at  a  

p r e d e t e r m i n e d   c o n t a c t   p r e s s u r e   under   the  e l a s t i c a l l y   r e s t o r i n g  

force   of  the  p a i r   of  outwardly  expanded  c o n t a c t   p ieces   12  and  13.  

In  the  embodiments  as  d e s c r i b e d   above,  the  i n s e r t i n g   a n d  

h o l d i n g   member  is  shown  as  the  one  having  a  wedging  p o r t i o n   31  a n d  

20  a  base  p o r t i o n   32  in  which  sa id   wedging  p o r t i o n   p r o j e c t s   from  t h e  

lower  p a r t   of  s a id   base  p o r t i o n   32  fo rward ly .   However,  as  shown 

in  Fig.  14,  t h i s   member  may  have  a  wedging  p o r t i o n   31  and  a  b a s e  

p o r t i o n   32  in  which  said-  wedging  p o r t i o n   p r o j e c t s   f o r w a r d l y  
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frcm  the  c e n t r a l   pa r t   of  sa id   base  por t ion ,   and  a  step  pcr t i c r .   i s  

forced  between  the  'cottar.   44  of  the  base  po r t ion   32  and  the  l o w e r  

su r face   37  of  the  "wedging  p o r t i o n   31.  According  to  th is   m o d i f i e d  

form,  the  f l e x i b l e   cable   5  is  bent   and  held  In  U-shape  along  t h e  

5  upper  su r face   35,  the  f ron t   su r f ace   6  and  the  lower  sur face   37  and  

then  i t   passes   through  the  space  between  the  s tep  forming  b o t t o m  

44  and  the  i n s ide   wal l   of  the  housing  and  extends  outwardly  of  t h e  

h o u s i n g .  

FIG.  15  i l l u s t r a t e s   an  exarrple  in  which  a t  

10  the  o the r   end  a  -  conduc tor   45  connected  to  the  a b o v e - m e n t i o n e d  

o ther   s ide  p o r t i o n   11  of  the  t e rmina l   3  is  formed  as  a  t e rmina l   46 

which  is  same  as  the  t e rmina l   3  having  t e rmina l   p i eces   12,  13  t o  

which  ano-ther   f l e x i b l e   f l a t   cab le   47  can  be  c o n n e c t e d .  

FIG.  16  i l l u s t r a t e s   another   example  of  the  i nven t ion   . 

15  In  the  exemplary  embodiments  d e s c r i b e d ,   e a c h  

of  the  conduc to r s   of  the  f l e x i b l e   f l a t   cable  i s  

s ecu re ly   held  between  the  c o n t a c t   as  of  the  upper  and  l o w e r  

t e rmina l   p ieces   and  the  wedging  p o r t i o n   p ressed   i n to   the  s p a c e  

between  sa id   c o n t a c t s .   That  is ,   the  conductor   is  curved  in to   U- 

20  shape  along  the  upper,   f ron t   and  lower  su r faces   of  the  wedging 

p o r t i o n   and  f i rmly  held   by  the  con t ac t s   which  e l a s t i c a l l y   c o n t a c t  

with  the  upper  and  lower  po in t s   of  the  conductor   at  a  

p r ede t e rmined   p r e s s u r e .   This  arrangement  p rov ides   s e v e r a l  

advantages   over  the  p r i o r   a r t .   For  example,  high  p r e c i s i o n   o f  
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e l e c t r i c a l   c o n t a c t   is  ensured  and  i t   is  very  u n l i k e l y   t ha t   t h e  

f l e x i b l e   f l a t   cable   may  cans  out  of  the  czrr.sc  zor  ever,  if   a n  

e x t e r n a l   force  is  a c c i d e n t a l l y   a p p l i e d   t h e r e t o .   I t   is  p o s s i b l e   t o  

s e l e c t   a  shape  of  the  end  of  the  c o n t a c t ,   sharp  end  or  r ounded  

5  end,  as  d e s i r e d .   If   the  sharp  end  which  can  s t r i p   the  c o v e r i n g  

i n s u l a t i o n   of  the  cable   is  s e l e c t e d ,   i t   is  not  necessa ry   to  a p p l y  

p r e - t r e a t m e n t   of  exposing  the  conduc tor   at  the  end  p o r t i o n   of  t h e  

cab le .   The  i n s e r t i n g   o p e r a t i o n   for   the  connect ion   can  be  e a s i l y  

e f f e c t e d   wi thou t   us ing  a  s p e c i a l   t o o l .  
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CLAIMS: 

1.  A  c o n n e c t o r   for  an  i n s u l a t e d   f l e x i b l e   f l a t   cab le   (5; 

having  f l a t   c o n d u c t o r s   (6)  cove red   by  i n s u l a t i c n ,   s a id   c o n n e c t o r  

i n c l u d i n g   a  hous ing   (1)  having   a  t e m i n a l   r e c e i v i n g   c a v i t y   (2) 

formed  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   (3)  mounted  in  s a i d  

5  c a v i t y   (2)  and  a r r a n g e d   in  p a r a l l e l   r e l a t i o n   wi th   p i t c h e s  

c o r r e s p o n d i n g   to  p i t c h e s   of  f l a t   c o n d u c t o r s   (6)  and  an  i n s e r t i n g  

and  h o l d i n g   member  (4)  for   i n s e r t i n g   and  ho ld ing   the  f l e x i b l e   f l a t  

cab le   (5)  i n t o   the  t e r m i n a l s   to  connec t   the  r e s p e c t i v e   f l a t  

c o n d u c t o r s   (6)  to  the  r e s p e c t i v e   t e r m i n a l s   (3)  ,  c h a r a c t e r i z e d  

10  
b y :  

s a i d   t e r m i n a l   (3)  c o m p r i s i n g   f o r k - s h a p e d   upper  and  l o w e r  

t e r m i n a l   p i e c e s   (12,  13)  ,  each  hav ing   a  p r o j e c t i n g   c o n t a c t   (15) 

p r o j e c t i n g   i nward ly   from  an  i n s i d e   of  a  f ree   end  t h e r e o f   a n d  

i 
adap ted   to  c o n t a c t   the  c o n d u c t o r s   (6)  , 

1  5  s a i d   i n s e r t i n g   and  h o l d i n g   member  (4)  i n c l u d i n g   a  

wedging  p o r t i o n   (31)  having  an  upper   su r f ace   (35)  ,  a  f r o n t   s u r f a c e  

(36)  and  a  lower  s u r f a c e   (37)  to  be  i n s e r t e d   i n to   a  r e c e i v i n g  

space  (30)  formed  be tween  the  f o r k - l i k e   t e r m i n a l   p i e c e s   (12,  13) 

of  s a id   t e r m i n a l   (3)  and  a  l o c k i n g   p r o j e c t i o n   (34)  to  be  e n g a g e d  

20  wi th   a  l o c k i n g   groove  (33)  formed  in  s a id   h o u s i n g ,  

whereby  the  f l e x i b l e   f l a t   cab le   (5)  p o s i t i o n e d   in  f l a t  

s t a t e   at  an  opening  (38)  formed  at   the  f r o n t   s ide   of  s a id   h o u s i n g  
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i s   p r e s s e d   and  i n s e r t e d   by  the  wedging  p o r t i o n   (31)  of  t h e  

i n s e r t i n g   end  h o l d i n g   r s r c e r   (4)  i n t o   the  r e c e i v i n g   sczzb  (20) 

be tween   the  f o r k - s h a r e d   t e r m i n a l   p i e c e s   V12,  13}  c aus ing   s a i d  

f l e x i b l e   f l a t   c ab l e   (5)  to  be  ben t   i n t o   a  U-shape  a long  the  u p p e r ,  

5  f r o n t   and  lower  s u r f a c e s   (35,  36,  37)  of  sa id   wedging  p o r t i o n  

under   the  c o o p e r a t i n g   a c t i o n   of  s a i d   wedging  p o r t i o n   (31)  wi th   t h e  

c o n t a c t s   (15)  of  the   r e s p e c t i v e   t e r m i n a l   p i e c e s   p o s i t i o n e d   i n  

c o n f r o n t i n g   r e l a t i o n   to  the  upper   and  lower  s u r f a c e s   of  s a i d  

wedging  p o r t i o n ,   and  when  the  l o c k i n g   p r o j e c t i o n   (34)  of  t h e  

10  i n s e r t i n g   and  h o l d i n g   member  (4)  has  c o m p l e t e l y   cone  i n to   l o c k i n g  

engagement   w i th   s a i d   l ock ing   groove  (33)  of  the  hous ing ,   t h e  

c o n t a c t s   (15)  of  the   f o r k - l i k e   ' t e r m i n a l   p i e c e s   (12,  13) 

e l a s t i c a l l y   c o n t a c t   wi th   each  f l a t   c o n d u c t o r   (6)  of  the  f l e x i b l e  

f l a t   cab le   (5)  a t   upper   and  lower  p o i n t s   t h e r e o f   under  the  e l a s t i c  

15  r e s t o r i n g   fo rce   of  the   f o r k - s h a p e d   t e r m i n a l   p i e c e s   (12,  13)  w h i c h  

a re   s l i g h t l y   opened  ou tward ly   by  the  wedging  p o r t i o n   ( 3 1 ) .  

2.  A  c o n n e c t o r   for  a  f l e x i b l e   f l a t   cab le   a c c o r d i n g   t o  

Claim  1,  where in   the  p r o j e c t i n g   c o n t a c t   (5)  formed  at   the  i n s i d e  

of  tha   f r ee   end  of  each  of  the  f o r k - s h a p e d   t e r m i n a l   p i e ce s   (12,  

20  13)  has  a  sharp   end  (16)  which  can  p i e r c e   i n to   a  c o v e r i n g  

i n s u l a t i o n   7  of  the   f l e x i b l e   f l a t   c a b l e   and  whi le   the  f l e x i b l e  

f l a t   cab le   (5)  p o s i t i o n e d   in  f l a t   s t a t e   at   the  opening  (38)  f o r m e d  

at   the   f r o n t   s ide   of  the  hous ing   i s   p r e s s e d   and  i n s e r t e d   by  t h e  

wedging  p o r t i o n   (31)  of  the  i n s e r t i n g   and  ho ld ing   meiriber  (4)  i n t o  

25  the  r e c e i v i n g   space  (30)  between  the  f o r k - s h a p e d   t e r m i n a l   p i e c e s  

J >  
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(12,  13)  ,  the  f l e x i b l e   f l a t   cab le   (5)  is  bent   in to   U-shape  a l o n g  

the  upper,   f r o n t   and  Icwer  s u r f a c e s   (35,  36,  37)  under  t h e  

c o o p e r a t i n g   a c t i o n   of  s a i d   wedging  p c r t i c n   (31)  with  the  c o n t a c t s  

•  (15)  of  the  r e s p e c t i v e   t e r m i n a l   p i e c e s   p o s i t i o n e d   in  c o n f r o n t i n g  

5  r e l a t i o n   to  the  upper  and  lower  s u r f a c e s   of  s a id   wedging  p o r t i o n  

(31)  ,  and  at   the  same  time  sa id   sharp   ends  (16)  serve   to  s t r i p   t h e  

c o v e r i n g   i n s u l a t i o n   (7)  of  the  f l e x i b l e   f l a t   cab le   p o s i t i o n e d   o n  

the  r e s p e c t i v e   f l a t   c o n d u c t o r s ,   and  when  the  l o c k i n g   p r o j e c t i o n  

(34)  of  the  i n s e r t i n g   and  h o l d i n g   member  (4)  has  c o m p l e t e l y   come 

10  i n to   l o c k i n g   engagement  with  s a i d   l o c k i n g   groove  (33)  of  t h e  

hous ing ,   the  c o n t a c t s   (15)  e l a s t i c a l l y   c o n t a c t   and  e l e c t r i c a l l y  

connec t   wi th   each  of  the  exposed  f l a t   c ab l e s   (6)  of  the  f l e x i b l e  

f l a t   c a b l e   (5)  at  upper   and  lower  p o i n t s   t h e r e o f   under   the  e l a s t i c  

r e s t o r i n g   force   of  the  f o r k - s h a p e d   t e r m i n a l   p i e c e s   (12,  13)  w h i c h  

15  are  s l i g h t l y   opened  ou tward ly   by  the  wedging  p o r t i o n   ( 3 1 ) .  

3.  A  c o n n e c t o r   for  a  f l e x i b l e   f l a t   cab le   a c c o r d i n g   t o  

Claim  1,  where in   the  p r o j e c t i n g   c o n t a c t   (5)  formed  at   the  i n s i d e  

of  the  f r ee   end  of  each  of  the  f o r k - s h a p e d   t e r m i n a l   p i e c e s   (12 ,  

13)  has  an  end  16  which  is  formed  in  such  shape  t h a t   i t   can  e a s i l y  

20  s l i d e   on  a  p r e v i o u s l y   exposed  t e r m i n a l   conduc to r   (6)  of  t h e  

f l e x i b l e   f l a t   c ab le ,   and  whi le   the  f l e x i b l e   f l a t   cab le   (5) 

p o s i t i o n e d   in  f l a t   s t a t e   at  the  opening  (38)  formed  at  the  f r o n t  

s ide  of  the  hous ing   is   p r e s s e d   and  i n s e r t e d   by  the  wedging  p o r t i o n  

(31)  of  the  i n s e r t i n g   and  h o l d i n g   member  (4)  i n to   the  r e c e i v i n g  

25  space  (30)  between  the  f o r k - s h a p e d   t e r m i n a l   p i e c e s   (12,  13)  ,  t h e  
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p r e v i o u s l y   exposed  c o n d u c t o r s   (6)  of  the  f l e x i b l e   f l a c   cab le   a r e  

b e n t   i n to   U-shape  a long   the  upper ,   f r o n t   and  lower  s u r f a c e s   (35,  

36,  37)  under   the  c o o p e r a t i n g   a c t i o n   of  sa id   wedging  p o r t i o n   (31) 

wi th   the  c o n t a c t s   (15)  of  the  r e s p e c t i v e   t e r m i n a l   p i e c e s  

5  p o s i t i o n e d   in  c o n f r o n t i n g   r e l a t i o n   to  the  upper  and  lower  s u r f a c e s  

of  s a i d   wedging  p o r t i o n   (31)  ,  and  when  the  l o c k i n g   p r o j e c t i o n   (34) 

of  the  i n s e r t i n g   and  h o l d i n g   meniber  (4)  has  c o m p l e t e l y   core  i n t o  

l o c k i n g   engagement  w i th   sa id   l o c k i n g   groove  (33)  of  the  h o u s i n g ,  

the   c o n t a c t s   (15)  e l a s t i c a l l y   c o n t a c t   wi th   each  of  the  p r e v i o u s l y  

10  exposed   f l a t   c a b l e s   (6)  of  the   f l e x i b l e   f l a t   c ab l e   (5)  a t   u p p e r  

and  lower   p o i n t s   t h e r e o f   under   the  e l a s t i c   r e s t o r i n g   fo rce   of  t h e  

f o r k - l i k e   t e r m i n a l   p i e c e s   (12,  13)  which  are  s l i g h t l y   o p e n e d  

o u t w a r d l y   by  the  wedging  p o r t i o n   ( 3 1 ) .  

* '  
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