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©  Lock  mechanism  of  inner  lock  type  for  electrical  connector. 
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©  An  electrical  connector  consisting  of  a  connector 
socket  (1)  having  a  rectangular  socket  block  (3)  and 
a  connector  plug  (2)  having  a  rectangular  plug  block 
(13)  .  The  rectangular  socket  block  includes  a  pair  of 
lock  recesses  (8)  on  opposite  sides  thereof,  each 
having  a  pair  of  lock  shoulders  (9,  10)  and  a  cutout 
(11)  in  a  front  portion  thereof;  and  a  pair  of  sloped 
surfaces  (12)  in  opposite  front  sides  thereof.  The 
rectangular  plug  block  includes  a  pair  of  lock  arms 
(14)  having  a  base  portion  (15a)  extending  back- 
wardly  from  front  ends  of  opposite  sides  of  the  plug 
block  and  a  front  portion  (15b)  extending  backwardly 
and  outwardly  from  the  base  portion,  the  base  por- 
tions  having  a  pair  of  lock  projections  (18,  19);  a  pair 
of  lock  arm  receiving  recesses  (20)  formed  on  op- 
posite  sides  of  the  plug  block;  and  a  pair  of  end 
projections  (21)  extending  outwardly  from  a  rear  end 
of  the  plug  block  to  define  an  end  of  the  lock  arm 
receiving  recesses. 
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Background  of  the  Invention 

Field  of  the  Invention 

The  present  invention  relates  generally  to  elec- 
trical  connectors  to  be  connected  to  ribbon  or  flat 
cables  and,  more  particularly,  to  a  lock  mechanism 
for  such  electrical  connectors. 

Description  of  the  Prior  Art 

Fig.  12  shows  a  conventional  electrical  connec- 
tor  of  this  type.  A  connector  plug  c  is  connected 
and  locked  to  a  connector  socket  a  by  engaging  a 
lock  arm  f  of  the  plug  c  with  a  lock  shoulder  e  of 
the  socket  a  so  that  the  pin  receiving  apertures  b 
of  the  connector  socket  a  receive  the  contact  pins 
g  of  the  connector  plug  c  for  providing  electrical 
continuation. 

In  the  conventional  electrical  connector,  how- 
ever,  the  lock  arms  f  project  outwardly,  increasing 
the  size  of  the  connector  plug  c.  In  addition,  this 
lock  mechanism  d  of  the  outer  lock  type  in  which 
the  lock  arms  f  engage  the  lock  shoulders  e  of  the 
socket  a  is  not  only  very  sensitive  to  vibrations  but 
also  very  difficult  to  release  in  limited  spaces. 

Summary  of  the  Invention 

Accordingly,  it  is  an  object  of  the  invention  to 
provide  a  compact  electrical  connector. 

It  is  another  object  of  the  invention  to  provide 
an  electrical  connector  of  the  inner  lock  type  which 
is  not  only  resistant  to  vibrations  but  also  easy  to 
release  in  limited  spaces. 

According  to  the  invention  there  is  provided  an 
electrical  connector  consisting  of  a  connector  sock- 
et  having  a  rectangular  socket  block  and  a  connec- 
tor  plug  having  a  rectangular  plug  block.  The  rec- 
tangular  socket  block  includes  a  pair  of  lock  reces- 
ses  on  opposite  sides  thereof,  each  having  a  pair 
of  lock  shoulders  and  a  cutout  in  a  front  portion 
thereof;  and  a  pair  of  sloped  surfaces  in  opposite 
front  sides  thereof.  The  rectangular  plug  block  in- 
cludes  a  pair  of  lock  arms  having  a  base  portion 
extending  backwardly  from  front  ends  of  opposite 
sides  of  the  plug  block  and  a  front  portion  extend- 
ing  backwardly  and  outwardly  from  the  base  por- 
tion,  the  base  portions  having  a  pair  of  lock  projec- 
tions;  a  pair  of  lock  arm  receiving  recesses  formed 
on  opposite  sides  of  the  plug  block;  and  a  pair  of 
end  projections  extending  outwardly  from  a  rear 
end  of  the  plug  block  to  define  an  end  of  the  lock 
arm  receiving  recesses. 

To  connect  the  connector  plug  to  the  connector 
socket,  the  lock  arms  are  depressed  with  two  fin- 
gers  to  put  in  the  lock  arm  receiving  recesses, 
thereby  reducing  the  width  of  the  connector  plug, 

resulting  in  the  reduced  connector  size.  The  lock 
arms  are  inserted  into  the  lock  recesses  without 
resistance  and,  when  released,  flex  outwardly  so 
that  the  lock  projects  engage  the  lock  shoulders  to 

5  lock  the  connector  plug  to  the  connector  socket. 
Since  the  lock  mechanism  is  of  the  inner  lock  type 
that  lock  projects  engage  the  lock  shoulder  within 
the  lock  recesses,  it  is  resistant  to  vibrations. 

When  the  connector  plug  is  connected  to  the 
io  connector  socket,  the  front  portions  of  the  lock 

arms  project  through  the  cutouts  of  the  connector 
socket  while  the  sloped  surfaces  of  connector 
socket  provides  indentations  sufficiently  large  to 
receive  the  fingers.  Consequently,  when  the  lock 

75  arms  are  depressed,  the  fingers  rest  in  the  indenta- 
tions  and  engage  the  end  projections  of  the  con- 
nector  socket  so  that  it  is  easy  to  pull  the  connec- 
tor  plug  out  of  the  connector  socket. 

The  above  and  other  objects,  features,  and 
20  advantages  of  the  invention  will  more  apparent 

from  the  following  description  when  taken  in  con- 
junction  with  the  accompanying  drawings. 

Brief  Description  of  the  Drawings 
25 

Fig.  1  is  a  top  plan  view  of  an  electrical  connec- 
tor  according  to  an  embodiment  of  the  invention 
of  which  the  connector  plug  and  the  connector 
socket  are  unplugged; 

30  Fig.  2  is  a  front  elevational  view  of  the  connector 
socket; 
Fig.  3  is  a  top  plan  view  of  the  connector  socket; 
Fig.  4  is  a  side  elevational  view  of  the  connector 
socket; 

35  Fig.  5  is  a  sectional  view  taken  along  line  5-5  of 
Fig.  2; 
Fig.  6  is  a  front  elevational  view  of  the  connector 
plug; 
Fig.  7  is  a  top  plan  view  of  the  connector  plug; 

40  Fig.  8  is  a  bottom  plan  view  of  the  connector 
plug; 
Fig.  9  is  a  rear  elevational  view  of  the  connector 
plug; 
Fig.  10  is  a  side  elevational  view  of  the  connec- 

45  tor  plug; 
Fig.  11  is  a  sectional  view  taken  along  line  11-11 
of  Fig.  6;  and 
Fig.  12  is  a  exploded  perspective  view  of  a 
conventional  electrical  connector. 

50 
Description  of  the  Preferred  Embodiment 

In  Fig.  1,  an  electrical  connector  consists  of  a 
connector  socket  1  which  is  to  be  mounted  on  a 

55  board  and  a  connector  plug  2  which  is  to  be 
connected  to  the  connector  socket  1  . 

In  Figs.  2-5,  the  connector  socket  1  includes  a 
socket  block  3  made  from  a  synthetic  resin  so  as 

2 
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to  have  a  plug  cavity  4  which  opens  in  the  front 
end  3a.  A  number  of  terminals  5  are  arranged  at 
regular  intervals  lengthwise  of  the  plug  cavity  4. 
The  contact  portion  6  of  each  terminal  5  projects 
into  the  plug  cavity  4  from  the  terminal  support 
portion  4a  of  the  socket  block  3.  The  leg  portion  7 
of  each  terminal  5  projects  outwardly  from  the  rear 
wall  3d  of  the  socket  block  3  and  is  bent  downwar- 
dly  at  right  angles.  A  pair  of  lock  recesses  8  each 
having  a  pair  of  lock  shoulders  9  and  10  are 
formed  on  opposite  side  walls  3b  and  3c  of  the 
socket  block  3.  Each  side  wall  has  a  central  cutout 
11  in  the  front  portion  and  a  sloped  surface  12. 

In  Figs.  6-11,  the  connector  plug  2  includes  a 
plug  block  13  which  is  molded  from  a  synthetic 
resin  so  as  to  have  a  pair  of  lock  mechanisms  14 
on  opposites  sides  13a.  The  lock  mechanism  14 
has  a  lock  arm  15  which  extends  backwardly  from 
the  front  end  of  the  block  side  13a.  The  lock  arm 
15  has  a  base  portion  15a  which  extends  parallel 
with  the  axis  88  and  a  front  portion  15b  which 
extends  outwardly  with  respect  to  the  axis  88.  The 
front  portion  15b  is  made  thicker  than  the  base 
portion  15a  and  is  knurled  on  the  outside  16  for 
preventing  the  finger  from  slipping.  A  pair  of  lock 
projections  18  and  19  are  formed  on  opposite  sides 
of  the  base  portion  15a.  A  pair  of  lock  arm  receiv- 
ing  recesses  20  are  formed  on  the  side  walls  13a 
(Fig.  11)  for  receiving  the  front  portions  15b  of  the 
lock  arms  15.  A  pair  of  end  projections  21  project 
outwardly  from  the  rear  end  of  the  plug  block  13 
providing  the  lock  arm  receiving  recesses  20  with 
an  end  wall.  A  number  of  contact  terminals  22  are 
arranged  at  regular  intervals  lengthwise  of  the  plug 
block  13  and  connected  to  a  flat  cable  23. 

Best  shown  in  Fig.  5,  the  connector  socket  1  is 
mounted  on  a  board  24  by  soldering  the  leg  por- 
tions  6  of  the  terminals  5  to  the  through  holes  25. 
The  connector  plug  2  is  fitted  into  the  plug  cavity  4 
of  the  connector  socket  1  so  that  the  contact  termi- 
nals  22  are  brought  into  contact  with  the  contact 
portions  6  of  the  terminals  5  for  providing  electrical 
continuity. 

Before  the  connector  plug  2  is  inserted  into  the 
connector  cavity  4,  the  lock  arms  15  of  the  lock 
mechanisms  14  are  depressed  with  two  fingers  to 
put  them  in  the  lock  arm  receiving  recesses  20  so 
that  the  lock  arms  15  are  inserted  into  the  lock 
recesses  8  without  resistance.  After  insertion,  the 
fingers  are  removed  to  release  the  lock  arms  15  so 
that  they  flex  outwardly  with  their  own  elasticity. 
Consequently,  the  lock  projections  18  and  19  en- 
gage  the  lock  shoulders  9  and  10  to  lock  the 
connector  plug  2  to  the  connector  socket  1  . 

When  the  connector  plug  2  is  connected  to  the 
connector  socket  1,  the  front  portions  15b  of  the 
lock  arms  15  are  protruded  through  the  cutouts  11 
of  the  connector  socket  1  ,  and  the  sloped  surfaces 

12  provide  indentations  sufficiently  large  to  put  the 
fingers  therein. 

To  disconnect  the  connector  plug  2  from  the 
connector  socket  1,  the  front  portions  15b  of  the 

5  lock  arms  15  are  depressed  with  two  fingers  to  put 
them  in  the  lock  arm  receiving  recesses  20,  there- 
by  releasing  the  lock  projections  18  and  19  from 
the  lock  shoulders  9  and  10  for  removal  of  the 
connector  plug  2  from  the  connector  socket  1. 

io  When  the  front  portions  15b  are  depressed  with  the 
fingers,  the  fingers  rest  in  the  indentations  of  the 
sloped  surfaces  12  of  the  connector  socket  1  com- 
ing  into  contact  with  the  end  projections  21.  This 
makes  it  easy  to  pull  the  connector  plug  2  out  of 

is  the  connector  socket  1  . 
As  has  been  described  above,  with  the  elec- 

trical  connector  according  to  the  invention,  it  is 
possible  to  reduce  the  width  of  the  connector  plug 
2,  thus  minimizing  the  size  of  the  electrical  connec- 

20  tor.  Since  the  lock  arms  15  are  depressed  into  the 
receiving  recesses  20  before  locking,  it  is  possible 
to  insert  the  lock  arms  15  into  the  lock  recesses  8 
without  resistance.  When  released,  the  lock  arms 
15  flex  outwardly  so  that  the  lock  projections  18 

25  and  19  of  the  lock  arms  15  engage  the  lock  shoul- 
ders  9  and  10  of  the  connector  socket  1  to  lock  the 
connector  plug  2  to  the  connector  socket  1.  This 
lock  mechanism  of  the  inner  lock  type  in  which  the 
lock  arms  15  engage  within  the  lock  recesses  20  is 

30  resistant  to  vibrations. 
When  the  connector  plug  2  is  connected  to  the 

connector  socket  1,  the  front  portions  of  the  lock 
arms  15  project  through  the  cutouts  11  of  the 
connector  socket  1  while  the  sloped  surfaces  12 

35  provide  indentations  which  are  sufficiently  large  to 
receive  the  fingers.  Thus,  it  is  easy  to  pull  the 
connector  plug  2  out  of  the  connector  socket  1 
because  when  the  lock  arms  15  are  depressed,  the 
fingers  rest  in  the  indentations  of  the  sloped  sur- 

40  faces  12  of  the  connector  socket  1  so  that  they 
engage  the  end  projections  21  of  the  plug  connec- 
tor  2  without  difficulty. 

Claims 
45 

1.  An  electrical  connector  consisting  of  a  connec- 
tor  socket  having  a  rectangular  socket  block 
and  a  connector  plug  having  a  rectangular  plug 
block; 

50  said  rectangular  socket  block  comprising: 
a  pair  of  lock  recesses  on  opposite  sides 

thereof,  each  having  a  pair  of  lock  shoulders 
and  a  cutout  in  a  front  portion  thereof;  and 

a  pair  of  sloped  surfaces  in  opposite  front 
55  sides  thereof; 

said  rectangular  plug  block  comprising: 
a  pair  of  lock  arms  having  a  base  portion 

extending  backwardly  from  front  ends  of  op- 

3 
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posite  sides  of  said  plug  block  and  a  front 
portion  extending  backwardly  and  outwardly 
from  said  base  portion,  said  base  portions  hav- 
ing  a  pair  of  lock  projections; 

a  pair  of  lock  arm  receiving  recesses  5 
formed  on  opposite  sides  of  said  plug  block; 
and 

a  pair  of  end  projections  extending  out- 
wardly  from  a  rear  end  of  said  plug  block  to 
define  an  end  of  said  lock  arm  receiving  reces-  10 
ses. 

A  lock  mechanism  of  an  inner  lock  type  for  an 
electrical  connector  which  consists  of  a  con- 
nector  socket  having  a  rectangular  socket  is 
block  and  a  connector  plug  having  a  rectangu- 
lar  plug  block,  said  lock  mechanism  compris- 
ing: 

a  pair  of  lock  recesses  formed  on  opposite 
sides  of  said  socket  block,  each  having  a  pair  20 
of  lock  shoulders  and  a  central  cutout  in  a  front 
end  thereof; 

a  pair  of  flexible  lock  arms  extending  back- 
wardly  from  front  ends  of  opposite  sides  of 
said  plug  block  and  having  a  pair  of  lock  25 
projections  for  engagement  with  said  lock 
shoulders; 

a  pair  of  lock  arm  receiving  recesses 
formed  on  said  opposite  sides  for  receiving 
said  flexible  lock  arms  when  depressed  so  that  30 
said  flexible  lock  arms  are  inserted  into  said 
lock  recesses  without  resistance  and  flex  back 
when  released  to  engage  said  lock  shoulders, 
thereby  locking  said  connector  plug  to  said 
connector  plug.  35 
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