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Description 

This  invention  relates  generally  to  a  connector  for 
connecting  a  wire  harness  for  an  automotive  vehicle, 
and  more  particularly  to  a  device  for  detecting  a  locking 
connection  between  a  pair  of  connectors. 

Figs.  1  and  2  show  a  conventional  connector  ac- 
cording  to  the  precharacterizing  part  of  claim  1  . 

In  Fig.  1  ,  a  flexible  lock  arm  c  of  the  cantilever  type 
is  formed  on  a  surface  of  a  male  connector  housing  a, 
and  is  extended  forwardly.  An  engagement  hole  d  for  a 
retaining  portion  c1_  of  the  flexible  lock  arm  c  is  formed 
in  a  female  connector  housing  b. 

In  the  above  construction,  when  the  male  and  fe- 
male  connector  housings  a  and  b  are  to  be  connected 
together,  the  retaining  portion  c_2  of  the  flexible  lock  arm 
c  is  abutted  against  a  front  end  of  an  engagement  frame 
portion  cH  of  the  female  connector  housing  b,  and  is  dis- 
placed  downward,  and  then  the  retaining  portion  cl̂   is 
received  in  the  engagement  hole  d,  and  is  restored  to 
its  initial  form  to  thereby  complete  the  locking  connec- 
tion,  thus  providing  a  completely  locked  condition. 

In  this  condition,  an  unlock  prevention  piece  e  is  fit- 
ted  on  the  flexible  lock  arm  c  to  partially  fill  in  a  gap  f 
between  the  flexible  lock  arm  c  and  the  surface  of  the 
male  connector  housing  a,  thereby  preventing  a  subse- 
quent  displacement  of  the  flexible  lock  arm  c  to  prevent 
the  unlocking  (Fig.  2). 

In  an  incompletely  locked  condition  in  which  the  re- 
taining  portion  c1_  is  not  engaged  in  the  engagement 
hole  d,  the  flexible  lock  arm  c  is  kept  displaced  down- 
ward  with  the  gap  f  reduced,  and  therefore  it  is  impos- 
sible  to  connect  the  unlock  prevention  piece  e  to  the  flex- 
ible  lock  arm  c.  With  this  arrangement,  the  incomplete 
connection  between  the  pair  of  connector  housings  is 
detected  (Japanese  Utility  Model  Publication  No.  Sho. 
59-29351  or  US-A  4  950  179  respectively). 

In  the  above  conventional  art,  the  unlock  prevention 
piece  e,  having  the  function  of  detecting  the  incomplete 
connection,  must  be  attached  to  the  flexible-lock  arm  c 
when  the  pair  of  connector  housings  are  connected  to- 
gether,  and  therefore  extra  labor  is  required  for  the  de- 
tection,  and  besides  this  is  cumbersome  from  the  view- 
point  of  the  management  of  the  parts. 

SUMMARY  OF  THE  INVENTION 

With  this  problem  in  view,  it  is  an  object  of  this  in- 
vention  to  provide  a  construction  by  which  a  complete 
connection  of  a  connector  can  be  detected  easily. 

The  above  object  has  been  achieved  by  a  connector 
according  to  the  features  as  claimed  in  claim  1  . 

The  locking  connection  detection  member  is  re- 
tained  onto  a  rear  portion  of  the  first  connector  housing 
in  advance  of  connecting  the  first  and  second  connector 
housings. 

It  is  preferable  that  the  engagement  means  includes 
resilient  retaining  pieces  for  retaining  the  locking  con- 

nection  detection  member  to  a  rear  portion  of  the  first 
connector  housing  in  such  a  manner  that  the  locking 
connection  detection  member  is  extended  rearwardly 
from  the  first  connector  housing. 

5  It  is  preferable  that  releasing  means  includes  en- 
gagement  release  projections  for  the  resilient  retaining 
pieces,  provided  on  the  second  connector  housing. 

The  resilient  retaining  pieces  are  provided  on  the 
locking  connection  detection  member,  or  otherwise, 

10  may  be  provided  in  the  first  connector-housing. 
In  the  former  case,  it  is  preferable  that  the  engage- 

ment  means  further  includes  stopper  projections  formed 
on  the  locking  connection  detection  member,  first  retain- 
ing  projections  respectively  formed  on  the  resilient  re- 

's  taining  pieces  at  predetermined  positions  apart  from  the 
stopper  projections,  and  second  retaining  projections 
formed  on  the  first  connector  housing  at  the  rear  end 
thereof  so  that  each  of  the  second  retaining  projections 
is  interposed  between  the  stopper  projections  and  the 

20  first  retaining  projection  to  retain  the  locking  connection 
detection  member  to  the  rear  portion  of  the  first  connec- 
tor  housing. 

In  the  latter  case,  it  is  preferable  that  the  resilient 
retaining  pieces  are  provided  within  receiving  chambers 

25  passing  through  the  first  connector  housing  from  its  front 
end  to  its  rear  end,  and  the  engagement  means  includes 
forwardly-directed  retaining  pieces  projected  from  the 
locking  connection  detection  member.  The  forwardly-di- 
rected  retaining  pieces  are  engaged  with  the  resilient 

30  retaining  pieces  within  the  receiving  chambers  for  re- 
taining  the  locking  connection  detection  member  to  the 
rear  portion  of  the  first  connector  housing. 

Terminal  retaining  chambers  not  retaining  terminals 
and  terminal  retaining  pieces  in  the  terminal  retaining 

35  chambers  may  be  used  as  the  receiving  chambers  and 
the  resilient  retaining  pieces,  respectively. 

It  is  preferable  that  the  first  and  second  connector 
housing  are  male  and  female  connector  housings,  re- 
spectively,  and  the  first  means  includes  a  flexible  lock 

40  arm  provided  on  the  male  connector  housing  and  an  en- 
gagement  portion  formed  on  the  female  connector 
housing  for  the  flexible  lock  arm. 

The  locking  connection  detection  member  may  fur- 
ther  include  an  incomplete  connection  detection  retain- 

45  ing  portion  with  which  the  flexible  lock  arm  is  engaged 
when  the  male  and  female  connector  housings  are  mat- 
ed  together  but  the  lock  arm  is  not  engaged  with  the  en- 
gagement  portion. 

so  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

In  the  accompanying  drawings: 

Fig.  1  is  an  exploded  perspective  view  of  the  con- 
55  ventional  art; 

Fig.  2  is  a  cross-sectional  view  of  the  above  con- 
ventional  art. 
Fig.  3  is  an  exploded  perspective  view  of  one  em- 
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bodiment  of  the  present  invention; 
Figs.  4A,  4B,  4C  and  4D  are  side-elevational  views 
showing  the  process  of  connection  between  male 
and  female  connector  housings; 
Figs.  5A  and  5B  are  cross-sectional  views  of  an  im-  s 
portant  portion,  showing  the  above  connecting 
process; 
Fig.  6  is  an  exploded  perspective  view  of  another 
embodiment; 
Fig.  7  is  an  exploded  perspective  view  of  said  an-  10 
other  embodiment  with  an  important  portion  thereof 
broken; 
Fig.  8  is  an  enlarged  perspective  view  of  a  flexible 
lock  arm  of  said  another  embodiment; 
Figs.  9A,  9B,  9C  and  9D  are  cross-sectional  views  is 
showing  the  process  of  connection  of  male  and  fe- 
male  connector  housings  of  said  another  embodi- 
ment; 
Fig.  10  is  an  exploded  perspective  view  of  yet  an- 
other  embodiment  of  the  present  invention;  20 
Fig.  11  is  an  exploded  perspective  view  of  the  above 
embodiment  shown  in  Fig.  1  0  with  an  important  por- 
tion  thereof  broken; 
Figs.  12A,  12B  and  12C  are  cross-sectional  views 
showing  the  process  of  connection  in  the  above  em-  25 
bodiment  shown  in  Fig.  10; 
Figs.  13A,  13B,  13C  and  13D  are  cross-sectional 
views  showing  the  above  connecting  process; 
Fig.  1  4  is  an  exploded,  perspective  view  showing  a 
connector  having  a  connector  locking  connection  30 
detection  device  according  to  yet  another  embodi- 
ment  of  the  present  invention; 
Figs.  15A  and  15B  show  a  fitted  condition  of  the 
connector  shown  in  Fig.  14,  where  Fig.15A  is  a  ver- 
tical  cross-sectional  view  showing  a  condition  dur-  35 
ing  the  fitted  operation,  and  Fig.  15B  is  a  vertical 
cross-sectional  view  showing  a  condition  of  com- 
pletion  of  the  fitting; 
Figs.  16A,  16Band16C  are  vertical  cross-sectional 
views  of  a  modified  one  of  the  connector  shown  in  40 
Fig.  14,  respectively  showing  a  condition  during  the 
fitting  operation,  a  completely  fitted  condition,  and 
a  condition  in  which  a  locking  connection  detection 
member  is  removed  after  confirming  the  complete 
fitting;  45 
Figs.  17  and  18  are  perspective  views  of  important 
portions  of  modified  retaining  constructions  for  re- 
taining  a  fitting  confirmation  member  relative  to  a 
retaining  hole,  respectively; 
Fig.  1  9  is  a  perspective  view  showing  another  mod-  so 
ified  one  of  the  connector  shown  in  Fig.  14; 
Fig.  20A,  20B  and  20C  are  cross  sectional  views  of 
the  connector  shown  in  Fig.  19,  respectively  show- 
ing  a  condition  before  the  fitting,  a  condition  during 
the  fitting,  and  a  condition  in  which  a  locking  con-  ss 
nection  detection  member  is  sprung  out  after  the  fit- 
ting  is  finished; 
Fig.  21  is  an  exploded,  perspective  view  of  a  con- 

nector  according  to  a  still  another  embodiment  of 
the  present  invention; 
Fig.  22  is  a  partly-broken,  side-elevational  view  of 
the  connector  in  Fig.  21,  showing  a  condition  in 
which  a  locking  connection  detection  piece  is  at- 
tached; 
Fig.  23A,  23B  and  23C  are  partly-broken,  side-ele- 
vational  views  of  the  connector  in  Fig.  21  ,  showing 
the  process  of  the  fitting  of  a  pair  of  connector  hous- 
ings; 
Fig.  24  is  a  perspective  view  of  a  modified  form  of 
one  connector  housing  of  the  connector  shown  in 
Fig.  21;  and 
Fig.  25  is  a  partly-broken,  perspective  view  of  a 
modified  form  of  the  other  connector  housing  of  the 
connector  shown  in  Fig.  21. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Figs.  3  to  5B  show  a  connector  having  a  connector 
locking  connection  detection  device  according  to  an  em- 
bodiment  of  the  present  invention. 

In  Fig.  3,  reference  character  A  denotes  a  male  con- 
nector  housing,  reference  character  B  a  female  connec- 
tor  housing,  and  reference  character  C  a  locking  con- 
nection  detection  member.  These  are  made  of  a  syn- 
thetic  resin. 

The  male  connector  housing  A  has  a  groove  1 
formed  in  its  upper  surface  thereof  and  extending  from 
its  front  to  its  rear  end,  and  a  flexible  lock  arm  2  which 
is  received  in  the  groove  1  and  is  extended  rearwardly 
via  its  upstanding  proximal  portion  2a.  This  flexible  lock 
arm  has  a  lock  projection  2b  intermediate  the  opposite 
ends  thereof,  and  an  operating  portion  2c  at  the  rear  end 
thereof.  Retaining  projections  3  for  the  locking  connec- 
tion  detection  member  C  are  formed  respectively  on  the 
right  and  left  side  surfaces  of  the  male  connector  hous- 
ing  A  at  the  rear  end  thereof,  and  are  directed  right  and 
left,  respectively. 

An  engagement  portion  5  for  the  lock  projection  2b 
is  notched  in  a  sleeve  portion  4  of  the  female  connector 
housing  B,  and  engagement  release  projections  6  are 
formed  respectively  on  the  right  and  left  portions  of  the 
front  end  of  the  sleeve  portion  4.  The  engagement  re- 
lease  projections  are  directed  forwardly,  and  have  re- 
spective  sharp  tip  edges  6a  and  respective  tapered 
drive  surfaces  6b  directed  right  and  left,  respectively. 

The  locking  connection  detection  member  C  is  of  a 
U-shape  defined  by  a  top  plate  portion  7  and  a  pair  of 
side  plate  portions  8  and  8  extending  from  the  opposite 
ends  of  the  top  plate  portion  7.  Each  of  the  two  side  plate 
portions  8  has  a  resilient  retaining  piece  9  formed  at  the 
front  end  portion  thereof  as  a  result  of  the  provision  of 
slits  8a,  the  resilient  retaining  piece  9  having  a  retaining 
projection  9a.  The  retaining  projection  9a  has  a  tapered 
driven  surface  9b  at  its  inner  side.  Stoppers  10  are 
formed  on  the  inner  surface  of  each  side  plate  portion  8 
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in  spaced  relation  to  the  retaining  projection  9a. 
In  the  above  construction,  the  locking  connection 

detection  member  C  is  beforehand  connected  to  the 
male  connector  housing  A  and  is  extended  rearwardly 
therefrom  in  such  a  manner  that  the  retaining  projec- 
tions  9a  of  the  resilient  retaining  pieces  9  are  engaged 
respectively  with  the  retaining  projections  3  (Fig.  4A). 

In  this  condition,  when  the  male  connector  housing 
A  is  fitted  into  the  female  connector  housing  B  by  holding 
the  locking  connection  detection  member  C,  the  lock 
projection  2b  is  abutted  against  the  front  end  of  the 
sleeve  portion  4,  and  the  flexible  lock  arm  2  is  displaced 
downward,  and  at  the  same  time  the  engagement  re- 
lease  projections  6  are  abutted  respectively  against  the 
retaining  projections  9a  of  the  resilient  retaining  pieces 
9  (Figs.  4B  and  5A).  When  the  male  connector  housing 
A  is  completely  fitted  in  the  female  connector  housing 
B,  the  flexible  lock  arm  2  is  restored  to  its  initial  form,  so 
that  the  lock  projection  2b  is  engaged  in  the  engagement 
portion  5,  and  metal  terminals  (not  shown)  contained  in 
the  two  connector  housings  are  connected  together.  At 
the  same  time,  the  tapered  drive  surfaces  6b  of  the  en- 
gagement  release  projections  6  respectively  displace 
the  resilient  retaining  pieces  9  outwardly  through  the  ta- 
pered  driven  drive  surfaces  9b  in  such  a  manner  that 
the  retaining  projections  9a  are  disengaged  from  the  re- 
taining  projections  3,  respectively  (Figs.  4C  and  5B).  In 
this  condition,  the  locking  connection  detection  member 
C  is  removed,  thereby  detecting  the  complete  connec- 
tion  between  the  pair  of  connectors  (Fig.  4D). 

In  an  embodiment  shown  in  Figs.  6  to  9D,  in  addition 
to  the  above  construction,  an  engagement  plate  portion 
11  for  receiving  the  operating  portion  2c  of  the  flexible 
lock  arm  2  of  the  male  connector  housing  A  in  a  manner 
to  allow  displacement  thereof  is  provided  on  the  inner 
side  of  a  top  plate  portion  7  of  a  locking  connection  de- 
tection  member  C.  Incomplete  connection  detection  re- 
taining  portions  1  2  for  engagement  with  projections  2c-, 
provided  respectively  on  the  opposite  sides  of  the  oper- 
ating  portion  2c  are  formed  on  the  engagement  plate 
portion  11. 

In  this  case,  the  locking  connection  detection  mem- 
ber  C  is  connected  to  the  male  connector  housing  A  as 
shown  in  Fig.  9A,  and  in  this  condition  the  operating  por- 
tion  2c  of  the  flexible  lock  arm  2  is  not  engaged  with  the 
incomplete  connection  detection  retaining  portions  12. 

In  the  condition  in  which  the  male  connector  hous- 
ing  A  is  incompletely  fitted  in  the  female  connector  hous- 
ing  B,  the  flexible  lock  arm  2  is  displaced  downward,  and 
therefore  the  projections  2c-,  of  the  operating  portion  2c 
are  engaged  with  the  incomplete  connection  detection 
retaining  portions  12,  thereby  preventing  the  locking 
connection  detection  member  C  from  being  disengaged 
from  the  male  connector  housing  A  (Fig.  9B). 

When  the  male  connector  housing  A  and  the  female 
connector  housing  B  are  completely  connected  togeth- 
er,  the  flexible  lock  arm  2  is  restored  to  its  initial  form, 
and  the  lock  projection  2b  is  engaged  in  the  engagement 

portion  5.  As  a  result,  the  engagement  between  the  op- 
erating  portion  2c  and  the  incomplete  connection  detec- 
tion  retaining  portions  12  is  released  (Fig.  9C),  and  as 
described  above,  each  engagement  release  projection 

5  6  releases  the  engagement  between  the  resilient  retain- 
ing  piece  9  and  the  retaining  projection  3,  and  therefore 
the  locking  connection  detection  piece  C  can  be  de- 
tached  from  the  male  connector  housing  A  (Fig.  9D). 

In  an  embodiment  shown  in  Figs.  10  to  13D,  a  re- 
10  silient  retaining  piece  13a  is  provided  within  each  of  re- 

ceiving  chambers  13.  Terminal  receiving  chambers  13' 
for  retaining  terminals  and  the  receiving  chambers  13 
for  receiving  retaining  pieces  (later  described)  of  the 
locking  connection  detection  member  C",  extend 

is  through  the  male  connector  housing  from  its  front  to  its 
rear  end.  Engagement  release  projections  16  are  pro- 
vided  within  the  sleeve  portion  4  and  are  directed  for- 
wardly.  Each  of  the  engagement  release  projection  16 
has  a  sharp  edge  16a  at  its  front  end,  and  a  tapered 

20  drive  surface  16b  directed  downwardly.  Forwardly-di- 
rected  retaining  pieces  19  each  having  an  engagement 
hole  19a  are  formed  respectively  on  the  inner  surfaces 
of  the  side  plate  portions  8. 

In  the  above  construction,  the  locking  connection 
25  detection  member  C"  is  beforehand  connected  to  the 

male  connector  housing  A'  and  is  extended  rearwardly 
therefrom  in  such  a  manner  that  the  retaining  pieces  1  9 
are  received  respectively  in  the  receiving  chambers  13 
of  the  male  connector  housing  A',  with  retaining  projec- 

30  tions  1  3a1  of  the  resilient  retaining  pieces  1  3a  received 
respectively  in  the  engagement  holes  19a  (Figs.  12A 
and  13A). 

In  this  condition,  when  the  male  connector  housing 
A'  is  fitted  into  the  female  connector  housing  B'  by  hold- 

35  ing  the  locking  connection  detection  member  C",  the 
lock  projection  2b  is  abutted  against  the  front  end  of  the 
sleeve  portion  4,  and  the  flexible  lock  arm  2  is  displaced 
downward.  At  the  same  time  the  projections  2c-,  of  the 
operating  portion  2c  are  engaged  respectively  with  the 

40  incomplete  connection  detection  retaining  portions  12, 
and  also  the  tapered  drive  surfaces  1  6b  of  the  engage- 
ment  release  projections  16  are  abutted  respectively 
against  tapered  driven  surfaces  1  3a2  of  the  resilient  re- 
taining  pieces  1  3a  (Figs.  1  2B  and  1  3B).  When  the  male 

45  connector  housing  A'  is  completely  fitted  in  the  female 
connector  housing  B',  the  flexible  lock  arm  2  is  restored 
to  its  initial  form,  and  as  a  result  the  engagement  be- 
tween  the  operating  portion  2c  and  the  incomplete  con- 
nection  detection  retaining  portions  12  is  released,  and 

so  also  the  lock  projection  2b  is  engaged  in  the  engage- 
ment  portion  5.  At  this  time,  the  tapered  drive  surfaces 
16b  of  the  engagement  release  projections  16  respec- 
tively  displace  the  resilient  retaining  pieces  1  3a  through 
the  tapered  driven  drive  surfaces  1  3a2  in  such  a  manner 

55  that  the  retaining  projections  1  3a-,  are  disengaged  from 
the  retaining  holes  19a  of  the  retaining  pieces  19,  re- 
spectively  (Figs.  12C  and  13C).  In  this  condition,  the 
locking  connection  detection  member  C"  is  removed, 

4 
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thereby  detecting  the  complete  connection  between  the 
pair  of  connectors  (Fig.  13D). 

As  described  above,  the  present  invention  provides 
the  connector  locking  connection  detection  device  com- 
prising  the  male  connector  housing  having  the  flexible 
lock  arm,  and  the  female  connector  housing  having  the 
retaining  portion  for  the  flexible  lock  arm;  wherein  the 
locking  connection  detection  member  is  beforehand  at- 
tached  to  the  rear  portion  of  the  male  connector  housing 
and  is  retained  thereto  by  the  resilient  retaining  means 
in  such  a  manner  that  the  locking  connection  detection 
member  is  extended  rearwardly  from  the  male  connec- 
tor  housing;  the  engagement  release  projections  for  the 
resilient  retaining  means  are  provided  on  the  female 
connector  housing;  and  when  the  male  and  female  con- 
nector  housing  are  completely  connected  together  with 
the  lock  arm  engaged  with  the  engagement  portion,  the 
engagement  release  projections  release  the  retaining  of 
the  resilient  retaining  means,  thereby  enabling  the  re- 
moval  of  the  locking  connection  detection  member. 
Therefore,  by  removing  the  locking  connection  detec- 
tion  member,  the  complete  connection  of  the  connector 
can  be  confirmed  easily  and  rapidly,  and  the  removed 
locking  connection  detection  member  can  be  again 
used  for  attachment  to  another  connector  housing. 

Further,  since  the  locking  connection  detection 
member  is  attached  to  the  male  connector  housing  in 
such  a  manner  that  the  former  is  extended  rearwardly 
from  the  latter,  the  male  connector  housing  can  be  fitted 
into  the  female  connector  housing  while  holding  the 
locking  connection  detection  member  with  an  operator's 
hand  when  the  male  and  female  connector  housings  are 
to  be  connected  together,  and  therefore  the  connecting 
operation  is  facilitated. 

Figs.  14,  15A  and  15B  show  a  connector  having  a 
connector  locking  connection  detection  device  accord- 
ing  to  yet  another  embodiment  of  the  present  invention. 
In  Figs.  14  and  15,  a  male  housing  M  has  a  lock  arm 
1  03  having  a  fulcrum  portion  1  02  at  its  proximal  portion. 
An  operating  portion  103a  bent  into  an  L-shape  is 
formed  on  the  distal  end  of  the  lock  arm  1  03,  and  a  lock 
pawl  1  04  is  formed  on  the  lock  arm  1  03  intermediate  the 
opposite  ends  thereof,  the  lock  pawl  1  04  having  a  slant- 
ing  guide  surface  directed  toward  the  fulcrum  portion 
102. 

A  female  housing  F  has  a  sleeve  portion  1  06  for  re- 
ceiving  the  male  housing  M  which  sleeve  portion  is  de- 
fined  by  a  front  half  portion  of  the  female  housing.  A  re- 
taining  hole  108  is  formed  through  an  upper  wall  106a 
of  the  female  housing.  Projections  110  and  110,  which 
are  elongated  in  an  upward-downward  direction  in  the 
drawings,  are  formed  respectively  on  opposed  upstand- 
ing  portions  of  an  inner  peripheral  surface  106b  of  the 
retaining  hole  108.  A  retaining  portion  111  in  the  form  of 
a  hole  is  formed  in  that  portion  of  the  inner  peripheral 
surface  106b  close  to  the  male  housing  M. 

A  locking  connection  detection  member  112  is  re- 
tainably  provided  in  the  retaining  hole  108,  and  has  an 

L-shape  as  viewed  from  the  side  thereof,  like  the  inner 
peripheral  surface  106b.  Circular  hinge  holes  113  are 
formed  respectively  in  the  opposite  sides  of  the  shorter 
leg  of  the  L-shaped  member  112.  The  projections  110 

5  are  fitted  respectively  in  the  hinge  holes  1  1  3  for  allowing 
a  pivotal  movement  of  the  member  112,  and  therefore 
the  diameter  of  the  hinge  hole  1  1  3  is  slightly  greater  than 
the  length  of  the  projection  1  1  0.  Further,  a  guide  groove 
114  is  obliquely  formed  to  extend  to  the  hinge  hole  113 

10  so  as  to  guide  the  projection  110  into  the  hinge  hole  113. 
The  width  of  the  guide  groove  114  is  smaller  than  the 
length  of  the  projection  110.  A  retaining  portion  115  in 
the  form  of  a  projection  is  formed  on  the  distal  end  of 
the  longer  leg  of  the  L-shaped  member  112,  and  is  en- 

's  gageable  in  the  retaining  portion  111  of  the  housing.  As 
shown  in  Fig.  15A,  the  fitting  confirmation  member  112 
of  the  above  construction  is  retained  in  the  retaining  hole 
108  before  the  female  and  male  housings  F  and  M  are 
fitted  together. 

20  When  the  female  and  male  housings  F  and  M  are 
to  be  fitted  together,  first,  as  shown  in  Fig.  15A,  the  lock 
pawl  104  is  abutted  against  an  outer  wall  portion  106a' 
disposed  forwardly  of  the  retaining  hole  1  08,  so  that  the 
lock  arm  1  03  is  flexed  and  passes  below  the  outer  wall 

25  portion  106a'.  Then,  in  the  completely  fitted  position  as 
shown  in  Fig.  15B,  the  lock  arm  103  is  resiliently  re- 
stored,  so  that  the  lock  pawl  104  on  the  upper  surface 
thereof  is  engaged  in  the  locking  hole  1  08,  thereby  lock- 
ing  the  female  and  male  housings  F  and  M  together.  At 

30  the  same  time,  as  shown  in  Fig  1  5B,  the  right  end  of  the 
fitting  confirmation  member  112  is  urged  upward  by  the 
lock  pawl  1  04,  so  that  the  retaining  portion  1  1  5  is  disen- 
gaged  from  the  retaining  portion  111  of  the  retaining  hole 
118,  and  as  a  result  the  locking  connection  detection 

35  member  112  is  projected  outwardly.  Therefore,  the  op- 
erator  can  easily  confirm  the  complete  fitting.  When  part 
of  the  locking  connection  detection  member  1  1  2  is  thus 
projected  outwardly  from  the  female  housing  F,  the 
guide  groove  114  is  disposed  parallel  to  the  projection 

40  no,  and  therefore  the  fitting  confirmation  member  112 
can  be  easily  removed  by  pulling  it  up  in  a  direction  of 
an  arrow. 

Figs.  1  6A,  1  6B  and  1  6C  show  a  modified  one  of  the 
connector  shown  in  Figs.  1  4  to  1  5C,  in  which  a  lock  arm 

45  1  03  is  provided  in  a  direction  reverse  to  the  direction  of 
provision  of  the  lock  arm  in  the  connector  shown  in  Fig. 
14.  In  this  connector,  a  lock  pawl  104  is  formed  on  the 
distal  end  of  the  lock  arm  1  03,  and  the  operation  portion 
103a  is  not  provided.  Hinge  holes  113  and  guide  holes 

so  114  in  a  locking  connection  detection  member  112  are 
provided  close  to  the  front  end  of  the  housing.  An  en- 
gaging  piece  1  1  6  for  engagement  with  the  lock  pawl  1  04 
extends  from  the  front  end  portion  of  the  female  housing 
F  into  a  retaining  hole  108.  Projections  110  are  fitted  re- 

55  spectively  in  the  hinge  holes  1  1  3  formed  in  the  right  end 
(Figs.  16A,  16B  and  16C)  of  the  locking  connection  de- 
tection  member  112,  and  the  locking  connection  detec- 
tion  member  112  is  placed  on  the  engaging  piece  116 

5 
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so  as  to  be  pivotally  moved  about  the  projections  110, 
and  a  distal  end  surface  1  1  2a  of  the  locking  connection 
detection  member  1  1  2  is  disposed  adjacent  to  the  distal 
end  of  the  engaging  piece  116,  and  is  directed  toward 
the  interior  of  a  sleeve  portion  106.  As  in  the  preceding 
connector,  a  retaining  portion  115  is  formed  on  the  left 
end  of  the  locking  connection  detection  member  112, 
and  is  engaged  in  a  hole-like  retaining  portion  111 
formed  in  the  peripheral  edge  of  the  retaining  hole  108. 

When  the  female  and  male  housings  F  and  M  are 
to  be  fitted  together,  the  lock  arm  103  is  flexed  down- 
ward  and  is  introduced  into  the  sleeve  portion  106  by 
urging  the  two  housings  in  the  fitting  direction.  During 
the  fitting  operation,  the  lock  pawl  1  04  on  the  distal  end 
of  the  lock  arm  103  is  held  by  the  engaging  piece  116, 
and  moves  along  the  lower  surface  thereof,  as  shown 
in  Fig.  16A. 

When  the  female  and  male  housings  F  and  M  are 
completely  fitted  together,  the  lock  arm  103  is  restored 
to  its  initial  condition,  and  the  lock  pawl  104  is  engaged 
with  the  distal  end  of  the  engaging  piece  116  in  the  re- 
taining  hole  108  to  provide  a  lock  condition,  as  shown 
in  Fig.  1  6B.  The  upper  end  of  the  lock  pawl  1  04  is  abut- 
ted  against  the  lower  end  surface  112a  of  the  locking 
connection  detection  member  1  1  2,  and  the  engagement 
between  the  retaining  portions  111  and  115  is  released 
by  the  restoring  force  of  the  lock  arm  103,  so  that  the 
lower  end  surface  1  1  2a  is  raised.  As  a  result,  part  of  the 
locking  connection  detection  member  112  is  projected 
outwardly  from  the  female  housing  F,  thereby  telling  that 
the  complete  fitting  has  been  made.  At  this  time,  each 
guide  groove  114  is  disposed  in  alignment  with  the  cor- 
responding  projection  110,  and  the  locking  connection 
detection  member  112  can  be  removed  by  pulling  it  up- 
ward  in  a  direction  of  an  arrow  in  Fig.  16C. 

Figs.  17  and  18  show  modified  retaining  construc- 
tions  for  retaining  a  locking  connection  detection  mem- 
ber  1  1  2  relative  to  a  retaining  hole  1  08. 

In  Fig.  17,  two  flexible  wires  extends  from  the  lock- 
ing  connection  detection  member  112,  and  the  distal 
end  portion  of  each  of  these  wires  is  formed  into  a  cir- 
cular  loop  to  provide  a  retaining  portion  118.  Pivot  pins 
119  for  fitting  respectively  in  the  retaining  portions  118 
are  formed  respectively  on  opposed  portions  of  a  pe- 
ripheral  surface  106b  of  the  retaining  hole  108. 

In  Fig.  18,  retaining  projections  115  are  formed  re- 
spectively  on  three  sides  of  the  locking  connection  de- 
tection  member  112,  and  retaining  recesses  111  corre- 
sponding  respectively  to  the  retaining  projections  115 
are  formed  in  a  peripheral  surface  1  06b  of  the  retaining 
hole  108. 

In  this  connector,  when  the  lock  pawl  1  04  enters  the 
retaining  hole  108,  the  engagement  of  the  locking  con- 
nection  detection  member  112  is  automatically  re- 
leased,  so  that  it  is  removed  from  the  retaining  hole  1  08. 
Therefore,  no  manual  removal  is  needed. 

Figs.  1  9,  20A,  20B  and  20C  show  another  modified 
one  of  the  connector  according  to  the  present  invention. 

A  male  housing  M  in  these  Figures  is  the  same  as  that 
in  the  embodiment  of  Fig.  14.  With  respect  to  a  female 
housing  F,  a  retaining  hole  108  not  only  is  formed  in  a 
sleeve  portion  106,  but  also  extends  in  a  grooved  man- 

5  ner  up  to  the  left  end  of  the  housing.  Projection-like  re- 
taining  portions  111  'are  formed  respectively  on  opposite 
sides  of  a  peripheral  surface  106b  of  the  retaining  hole 
108,  and  guide  projections  121  each  having  a  rounded 
front  end  are  formed  respectively  on  the  opposite  sides 

10  of  the  peripheral  surface  1  06b  intermediate  the  opposite 
ends  of  the  retaining  hole  108,  and  shaft  receiving  re- 
cesses  122  are  provided  respectively  at  the  opposite 
sides  of  the  peripheral  surface  1  06b  rearwardly  adjacent 
to  the  respective  guide  projections  121,  and  further  a 

is  shaft  retaining  portion  1  23  is  formed  on  a  central  portion 
of  the  rear  end  of  the  peripheral  surface  106b. 

A  locking  connection  detection  member  1  24  is  gen- 
erally  elongated,  and  projections  125  for  engagement 
with  a  peripheral  wall  1  06a'  of  the  retaining  hole  1  08  are 

20  formed  respectively  on  the  opposite  side  portions  of  the 
longitudinal  front  end  of  the  locking  connection  detection 
member  1  24.  Retaining  portions  or  recesses  1  1  5'  for  re- 
ceiving  the  respective  retaining  portions  111  'are  formed 
respectively  in  the  opposite  sides  of  the  locking  connec- 

ts  tion  detection  member  124,  and  are  disposed  slightly 
rearwardly  of  the  projections  125.  Disposed  rearwardly 
of  the  retaining  portions  115'  is  a  projection-like  push 
portion  1  26  of  a  triangular  cross-section  which  is  adapt- 
ed  to  be  projected  into  the  interior  of  the  sleeve  portion 

30  1  06.  The  push  portion  1  26  has  a  generally  vertical  front 
surface  1  26a,  and  an  inclined  rear  surface  1  27  for  abut- 
ment  against  the  guide  projections  121.  A  shaft  128  is 
formed  at  the  rear  end  of  the  locking  connection  detec- 
tion  member  124,  and  extends  perpendicularly  to  the 

35  longitudinal  axis  thereof. 
As  shown  in  Fig.  20A,  the  locking  connection  detec- 

tion  member  124  is  attached  to  the  female  housing  F. 
More  specifically,  first,  the  fitting  confirmation  member 
1  24  is  vertically  oriented  with  the  projections  1  25  direct- 

40  ed  upward  and  with  the  shaft  128  directed  downward, 
and  then  the  shaft  128  is  introduced  between  the  shaft 
receiving  recesses  122  and  the  shaft  retaining  portion 
123  (see  Fig.  20C).  Then,  the  front  end  of  the  locking 
connection  detection  member  is  urged  in  a  clockwise 

45  direction  to  thereby  engage  the  projections  125  with  a 
distal  end  portion  106a"  of  the  peripheral  wall  106a', 
thus  completing  the  attachment. 

In  this  condition,  the  shaft  128  is  prevented  by  the 
shaft  receiving  recesses  1  22  from  rightward  and  upward 

so  movements,  and  is  also  prevented  by  the  shaft  retaining 
portion  123  from  leftward  withdrawal.  Therefore,  the 
locking  connection  detection  member  124  can  not  be 
removed  from  the  female  housing  F.  The  vertical  front 
surface  1  26a  of  the  push  portion  1  26  is  slightly  projected 

55  forwardly  beyond  a  rear  surface  1  06c  of  the  sleeve  por- 
tion,  and  the  inclined  rear  surface  127  of  the  push  por- 
tion  126  is  held  against  the  guide  projections  121. 

When  the  male  housing  M  is  inserted  into  the  sleeve 
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portion  106  of  the  female  housing  F  with  the  lock  arm 
103  being  flexed,  a  front  end  surface  102a  of  the  male 
housing  is  abutted  against  the  vertical  surface  126a  of 
the  push  portion  126.  When  the  male  housing  is  further 
inserted,  the  inclined  surface  127  moves  upward  along 
the  guide  projections  1  21  ,  so  that  the  whole  of  the  lock- 
ing  connection  detection  member  1  24  is  warped  upward 
because  of  its  own  flexibility,  as  shown  in  Fig.  20B.  As 
the  housings  approach  to  the  completely-fitted  position, 
the  amount  of  engagement  between  the  projections  1  25 
of  the  locking  connection  detection  member  1  24  and  the 
distal  end  portion  106a"  of  the  peripheral  wall  106a'  de- 
creases  gradually,  and  a  lock  pawl  104  of  the  lock  arm 
1  03  is  abutted  against  the  reverse  surface  of  that  portion 
of  the  locking  connection  detection  member  124  lying 
between  the  opposed  projections  125. 

Then,  when  the  female  and  male  housings  F  and  M 
are  brought  into  the  completely  fitted  condition  as  shown 
in  Fig.  20C,  the  front  end  surface  1  02a  of  the  male  hous- 
ing  M  is  held  against  the  rear  end  surface  106c  of  the 
sleeve  portion,  and  the  lock  pawl  1  04  urges  the  reverse 
surface  of  the  fitting  confirmation  member  124  upward 
to  thereby  release  the  engagement  between  the  projec- 
tions  125  and  the  distal  end  portion  106a",  so  that  the 
locking  connection  detection  member  124  is  vigorously 
sprung  out  in  a  direction  of  an  arrow  by  a  repulsive  force 
resulting  from  the  restoration  of  the  warping. 

Thereafter,  the  locking  connection  detection  mem- 
ber  1  24  is  pulled  upward  to  be  removed  from  the  female 
housing  F. 

According  to  the  connectors  shown  in  Figs.  14  to 
20C,  the  locking  connection  detection  member  112,  124 
is  beforehand  engaged  in  the  retaining  hole  108  before 
the  fitting  operation,  and  by  doing  so,  the  operator  is 
positively  prevented  from  forgetting  the  confirmation  of 
the  fitting.  Further,  after  confirming  the  complete  fitting, 
the  fitting  confirmation  member  is  removed,  and  can  be 
used  again  for  another  housing,  and  therefore  the 
number  of  the  component  parts  can  be  reduced. 

As  described  above,  in  the  present  invention,  if  the 
female  and  male  housings  are  incompletely  fitted  to- 
gether,  the  fitting  confirmation  member  is  not  projected, 
and  this  member  is  projected  only  in  the  completely  fit- 
ted  condition.  Therefore,  the  incomplete  fitting  and/or  in- 
completely  locking  can  be  positively  prevented.  Further, 
if  the  fitting  confirmation  member  is  merely  engaged  in 
the  retaining  hole,  this  positively  prevents  the  operator 
from  forgetting  the  confirmation  of  the  fitting,  and  trou- 
bles  resulting  from  the  incomplete  fitting  can  be  prevent- 
ed.  Further,  after  confirming  the  complete  fitting,  the  fit- 
ting  confirmation  member  is  removed  and  can  be  used 
again  and  again  for  other  housings,  and  therefore  the 
number  of  the  component  parts  can  be  reduced,  which 
is  economical. 

Figs.  21  ,  22,  23A,  23B  and  23C  show  a  connector 
having  a  connector  locking  connection  detection  device 
according  to  still  another  embodiment  of  the  present  in- 
vention.  Referring  to  Fig.  21  ,  a  male  connector  housing 

A,  a  female  connector  housing  B  and  a  locking  connec- 
tion  detection  piece  C  are  all  made  of  a  synthetic  resin. 

The  male  connector  housing  A  has  a  flexible  lock 
arm  131  extending  rearwardly  from  an  upstanding  prox- 

5  imal  portion  1  31a  at  a  front  end  thereof.  A  locking  pro- 
jection  131b  and  an  operating  portion  131c  are  also 
formed  on  this  male  connector  housing. 

An  engaging  portion  133  for  receiving  the  locking 
projection  1  31  c  is  notched  in  a  sleeve  portion  1  32  of  the 

10  female  connector  housing  B. 
A  flexible  retaining  arm  1  35  of  the  cantilever  type  is 

formed  on  a  side  wall  134  of  the  sleeve  portion  132  of 
the  female  connector  housing  B,  and  extends  rearward- 
ly.  A  driven  projection  135a  and  a  retaining  projection 

is  135b  are  formed  respectively  on  the  opposite  sides  of 
the  free  end  of  the  flexible  retaining  arm  1  35,  and  thanks 
to  the  provision  of  a  slit  1  36,  the  free  end  portion  is  dis- 
placeable  upward  and  downward.  A  container  case  por- 
tion  1  37  is  formed  on  the  outer  surface  of  the  side  wall 

20  1  34,  and  has  an  opening  1  37a  at  its  front  end. 
The  locking  connection  detection  piece  C  compris- 

es  a  small  piece  of  plate  138,  and  has  a  tapered  drive 
portion  1  38a  at  its  front  end,  and  a  retaining  recess  1  38b 
in  its  upper  surface,  and  an  operating  portion  1  38c  at  its 

25  rear  end. 
A  projected  portion  1  39  is  formed  on  a  side  wall  of 

the  male  connector  housing  A,  and  a  tapered  drive  sur- 
face  139a  is  formed  on  the  projected  portion  139. 

In  the  above  construction,  the  locking  connection 
30  detection  piece  C  is  beforehand  inserted  in  the  container 

case  portion  1  37  of  the  female  connector  housing  B,  and 
at  this  time  the  retaining  projection  1  35b  on  the  free  end 
of  the  flexible  retaining  arm  1  35  is  displaced  upward  by 
the  tapered  drive  portion  138a,  and  then  is  engaged  in 

35  the  retaining  recess  1  38b  to  thereby  prevent  withdrawal 
of  the  locking  connection  detection  piece  C  (Fig.  22). 

In  this  condition,  when  the  connector  housing  A  is 
to  be  fitted,  the  locking  projection  131b  of  the  flexible 
lock  arm  131  is  abutted  against  the  front  end  of  the 

40  sleeve  portion  132,  and  then  moves  beneath  the  upper 
wall  of  the  sleeve  portion  132,  so  that  the  flexible  lock 
arm  131  is  displaced  downward  to  thereby  achieve  an 
incompletely-connected  condition  (Fig.  23A).  When  this 
fitting  further  proceeds,  the  locking  projection  131b  is 

45  engaged  in  the  engaging  portion  1  33,  so  that  the  flexible 
lock  arm  131  is  fully  restored  to  its  initial  condition  to 
thereby  achieve  a  completely-connected  condition.  At 
this  time,  the  tapered  drive  surface  1  39a  flexibly  displac- 
es  the  free  end  of  the  flexible  retaining  arm  1  35  upward 

so  through  the  driven  projection  1  35a,  so  that  the  retaining 
projection  1  35b  is  disengaged  from  the  retaining  recess 
138b  of  the  locking  connection  detection  piece  C  (Fig. 
23B).  Therefore,  in  this  condition,  the  locking  connection 
detection  piece  C  can  be  withdrawn  (Fig.  23C). 

55  Fig.  24  shows  a  modified  one  of  the  connector 
shown  in  Figs.  21  to  23C.  In  the  connector  shown  in  Fig. 
24,  instead  of  the  tapered  drive  surface  1  39a,  a  tapered 
drive  groove  139a'  is  formed  in  a  side  wall  of  a  male 

7 
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connector  housing  A'. 
Fig.  25  shows  another  modified  one  of  the  connec- 

tor  shown  in  Figs.  21  to  23C.  In  the  connector  shown  in 
Fig.  25,  a  resilient  push  piece  140  is  provided  at  the  inner 
end  of  a  container  case  portion  137,  and  in  the  com- 
pletely-connected  condition,  the  resilient  push  piece 
1  40  pushes  a  locking  connection  detection  piece  C  out- 
wardly. 

Claims 

1  .  A  connector  comprising: 

a  pair  of  first  and  second  connector  housings 
(A,B;A',B';F,M;B,A)  to  be  connected  to  each 
other; 

a  flexible  lock  arm  (2;  1  03;  1  31  )  provided  to  one 
(A;A';M;A)  of  said  first  and  second  connector 
housings  (A,B;A',B';F,lv1;B,A)  ; 

an  engagement  portion  (5;  108;  133)  provided  to 
the  other  (B;B';F;B)  of  said  first  and  second 
connector  housings  (A,B;A',B';F,lv1;B,A),  said 
flexible  lock  arm  (2;  1  03;  1  31  )  and  said  engage- 
ment  portion  (5;  108;  133)  being  provided  for 
locking  a  complete  connection  between  the  first 
and  second  connector  housings  (A,B;A',B';F,lv1; 
B,A);  and 

a  locking  connection  detection  member  (C;C; 
C";112;124;C) 

characterized  in  that 

said  locking  connection  detection  member  (C; 
C';C";112;124;C)  and  said  first  connection 
housing  (A,A';F;B)  have  engagement  means 
(3,9;19a,16a;11,115;  IH'.HS'jlSSb.lSSb)  for 
attaching  said  locking  connection  detection 
member  (C;C';C";112;124;C)  to  the  first  con- 
nector  housing  (A,A',F,B)  beforehand  a  con- 
nection  between  the  first  and  second  connector 
housings  (A,B;A',B';F,lv1;B,A);  and 

the  second  housing  (B,B',A)  has  a  drive  means 
(6;16;104;139)  for  disengaging  the  engage- 
ment  means  (3,9;1  9a,1  6a;1  1  1  ,1  1  5;1  11  11  5"; 
1  35b,  1  38b)  of  the  locking  connection  detection 
member  (C;C';C";112;124;C)  and  the  first  con- 
nector  housing  (A,A',F,B)  due  to  a  mutual  ad- 
vance  of  the  first  and  second  connector  hous- 
ings  (A,B;A',B";F,lv1;A)  as  a  consequence  of  the 
complete  connection,  to  thereby  enable  the  re- 
moval  of  the  locking  connection  detection 
member  (C;C';C";112;124;C)  to  indicate  the 
locking  connection  of  the  flexible  arm  (2;  103; 

131)  with  the  engagement  portion  (5;  108;  133). 

2.  The  connector  according  to  claim  1,  wherein  said 
locking  connection  detection  member  (C;C',C")  is 

5  retained  onto  a  rear  portion  of  said  first  connector 
housing  (A;A')  in  advance  of  connecting  said  first 
and  second  connector  housings  (A,B;A',B') 

3.  The  connector  according  to  claim  1  or  2,  wherein 
10  said  engagement  means  includes  resilient  retaining 

pieces  (9;  13a)  for  retaining  said  locking  connection 
detection  member  (C;C';C")  to  a  rear  portion  of  said 
first  connector  housing  (A;A')  in  such  a  manner  that 
said  locking  connection  detection  member  (C;C; 

is  C")  is  extended  rearwardly  from  said  first  connector 
housing  (A;A'). 

4.  The  connector  according  to  claim  3,  wherein  said 
drive  means  includes  engagement  release  projec- 

20  tions  (6;  1  6)  for  said  resilient  retain  ing  pieces  (9;  1  3a) 
provided  on  said  second  connector  housing  (B;B'). 

5.  The  connector  according  to  claim  3  or  4,  wherein 
said  resilient  retaining  pieces  (9;  13a)  are  provided 

25  on  said  locking  connection  detection  member  (C;C; 
C"). 

6.  The  connector  according  to  claim  5,  wherein  said 
engagement  means  further  includes  stopper  pro- 

30  jections  (1  0)  formed  on  said  locking  connection  de- 
tection  means  (C,C),  and  first  retaining  projections 
(9a;  13a)  respectively  formed  on  said  resilient  re- 
taining  pieces  (9;  13a)  at  predetermined  positions 
apart  from  said  stopper  projections  (10). 

35 
7.  The  connector  device  according  to  claim  6,  wherein 

said  engagement  means  further  includes  second 
retaining  projections  (3)  formed  on  said  first  con- 
nector  housing  (A)  at  the  rear  end  thereof,  each  of 

40  said  second  retaining  projections  (3)  being  inter- 
posed  between  said  stopper  projections  (10)  and 
said  first  retaining  projections  (9a)  to  retain  said 
locking  connection  detection  member  (C)  to  the  rear 
portion  of  said  first  connector  housing  (A). 

45 
8.  The  connector  according  to  claim  3  or  4,  wherein 

said  resilient  retaining  pieces  (13a)  are  provided  in 
said  first  connector  housing  (A1). 

so  9.  The  connector  according  to  claim  8,  wherein  said 
first  connector  housing  (A1)  is  formed  with  receiving 
chambers  (1  3)  passing  through  said  first  connector 
housing  (A1)  from  its  front  end  to  its  rear  end,  said 
resilient  retaining  pieces  (1  3a)  being  provided  with- 

55  in  said  receiving  chambers  (13). 

10.  The  connector  according  to  claim  8,  wherein  said 
first  connector  housing  is  formed  with  terminal  re- 

50  9. 

55 
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ceiving  chambers  (1  3')  for  retaining  terminals  within 
said  terminal  retaining  chambers  (13'),  and  terminal 
retaining  pieces  (13a)  in  terminal  retaining  cham- 
bers  (1  3')  not  retaining  terminals  serves  for  said  re- 
silient  retaining  pieces  (13a). 

11.  The  connector  according  to  claim  9  or  10,  wherein 
said  engagement  means  includes  forwardly-direct- 
ed  retaining  pieces  (1  9)  projected  from  said  locking 
connection  detection  member  (C"),  and  engaged 
with  said  resilient  retaining  pieces  (13a)  within  said 
receiving  chambers  (13)  for  retaining  said  locking 
connection  detection  member  (C")  to  the  rear  por- 
tion  of  said  first  connector  housing  (A1). 

12.  The  connector  according  to  one  of  claims  4  to  11  , 
wherein  said  drive  means  (16;  16)  are  formed  with 
tapered  drive  surfaces  (6b;  16b)  for  resiliently  dis- 
placing  said  resilient  retaining  pieces  (9;  13a)  when 
the  connection  between  said  first  and  second  con- 
nector  housings  (A,B;A',B')  are  locked. 

13.  The  connector  according  to  one  of  claims  1  to  12, 
wherein  said  first  and  second  connector  housings 
(A,B;A',B';F,lv1)  are  male  and  female  connector 
housings,  respectively. 

14.  The  connector  according  to  claim  12,  wherein  said 
flexible  lock  arms  (2;  1  03;  1  31  )  are  provided  on  said 
male  connector  housing  (A;A';M)  and  said  engage- 
ment  portion  (5;  108;  133)  is  formed  on  said  female 
connector  housing  (B;B';F)  for  said  flexible  lock  arm 
(2;  103;  131). 

15.  The  connector  according  to  claim  14,  wherein  said 
locking  connection  detection  member  (C';C")  fur- 
ther  includes  an  incomplete  connection  detection 
retaining  portion  (12)  with  which  said  flexible  lock 
arm  (2)  is  engaged  when  said  male  and  female  con- 
nector  housings  (A,B;A',B')  are  mated  together  but 
said  lock  arm  (2)  is  not  engaged  with  said  engage- 
ment  portion. 

Patentanspriiche 

1.  Steckverbinder,  mit: 

dem  anderen  (B;  B';  F;  B)  des  ersten  und  zwei- 
ten  Verbindergehauses  (A,  B;  A';  B';  F,  M;  B,  A) 
vorgesehen  ist,  wobei  der  elastische  Verriege- 
lungsarm  (2;  1  03;  1  31  )  und  der  Eingriffsbereich 

5  (5;  108;  133)  zum  Verriegeln  einer  vollstandi- 
gen  Verbindung  zwischen  dem  ersten  und 
zweiten  Verbindergehause  (A,  B;  A',  B';  F,  M; 
B,  A)  vorgesehen  ist;  und 

10  einem  Verriegelungsverbindungs-Nachweis- 
element  (C;  C;  C";  112;  124;  C) 

dadurch  gekennzeichnet,  daB 

is  das  verriegelungsverbindungs-Nachweisele- 
ment  (C;  C;  C";  112;  124;  C)  und  das  erste 
Verbindergehause  (A,  A';  F;  B)  eine  Eingriffs- 
einrichtung  (3,  9;  19a,  16a;  11,  115;  111',  115'; 
1  35b,  1  38b)  zum  Anbringen  des  Verriegelungs- 

20  verbindungs-Nachweiselementes  (C;  C;  C"; 
112;  124;  C)  an  dem  ersten  Verbindergehause 
(A,  A',  F,  B)  vor  einer  Verbindung  zwischen  dem 
ersten  und  zweiten  Verbindergehause  (A,  B;  A', 
B';  F,  M;  B,  A)  aufweist;  und 

25 
das  zweite  Gehause  (B,  B',  A)  eine  Antriebs- 
einrichtung  (6;  1  6;  1  04;  1  39)  zum  AuBereingriff- 
bringen  der  Eingriffseinrichtung  (3,  9;  1  9a,  1  6a; 
111,  115;  111',  115';  135b,  138b)  des  Verriege- 

30  lungsverbindungs-Nachweiselementes  (C;  C'; 
C";  112;  124;  C)  von  dem  ersten  Verbinderge- 
hause  (A,  A',  F,  B)  bezuglich  eines  Vorruckens 
des  ersten  und  zweiten  Verbindergehauses  (A, 
B;  A';  B";  F,  M;  A)  zueinander  als  eine  Folge  der 

35  vollstandigen  Verbindung  aufweist,  urn  da- 
durch  die  Entnahme  des  Verriegelungsverbin- 
dungs-Nachweiselementes  (C;  C';  C";  112; 
1  24;  C)  zu  ermoglichen,  urn  den  Verriegelungs- 
zustand  des  elastischen  Arms  (2;  1  03;  1  31  )  mit 

40  dem  Eingriffsbereich  (5;  108;  133)  anzuzeigen. 

2.  Steckverbinder  nach  Anspruch  1  ,  wobei  das  Verrie- 
gelungsverbindungs-Nachweiselement  (C;  C';  C") 
auf  einem  hinteren  Bereich  des  ersten  Verbinder- 

45  gehauses  (A;  A')  beim  Fortschreiten  des  Verbin- 
dens  des  ersten  und  zweiten  Verbindergehauses 
(A,  B;  A',  B')  zuruckgehalten  wird. 

ein  Paar  ersten  und  zweiten  Verbindergehau-  3. 
sen  (A,  B;  A',  B';  F,  M;  B,  A),  die  miteinander  zu  so 
verbinden  sind; 

einem  elastischen  Verriegelungsarm  (2;  103; 
1  31  ),  der  auf  einem  (A;  A';  M;  A)  des  ersten  und 
zweiten  Verbindergehauses  (A,  B;  A';  B';  F,  M;  55 
B,  A)  vorgesehen  ist; 

einem  Eingriffsbereich  (5;  108;  133),  der  auf 

Steckverbinder  nach  Anspruch  1  oder  2,  wobei  die 
Eingriffseinrichtung  elastische  Ruckhalteteile  (9; 
13a)  einschlieBt  zum  Zuruckhalten  des  Verriege- 
lungsverbindungs-Nachweiselementes  (C;  C';  C") 
auf  einem  hinteren  Bereich  des  ersten  Verbinder- 
gehauses  (A;  A')  in  einer  solchen  Weise,  dal3  das 
verriegelungsverbindungs-Nachweiselement  (C; 
C';  C")  sich  ruckwarts  von  dem  ersten  Verbinderge- 
hause  (A;  A')  erstreckt. 

9 
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4.  Steckverbinder  nach  Anspruch  3,  wobei  die  An- 
triebseinrichtung  Eingriffslosevorsprunge  (6;  1  6)  fur 
die  elastischen  Ruckhalteteile  (9;  13a)  einschlieBt, 
die  auf  dem  zweiten  Verbindergehause  (B;  B')  vor- 
gesehen  sind. 

5.  Steckverbinder  nach  Anspruch  3  oder  4,  wobei  die 
elastischen  Ruckhalteteile  (9;  13a)  auf  dem  Verrie- 
gelungsverbindungs-Nachweiselement  (C;  C;  C") 
vorgesehen  sind. 

6.  Steckverbinder  nach  Anspruch  5,  wobei  die  Ein- 
griffseinrichtung  ferner  Anschlagvorsprunge  (10) 
einschlieBt,  die  auf  der  Verriegelungsverbindungs- 
Nachweiseinrichtung  (C;  C)  ausgebildet  sind,  und 
erste  Ruckhaltevorsprunge  (9a;  13a)  einschlieBt, 
die  jeweils  auf  den  elastischen  Ruckhalteteilen  (9; 
13a)  an  vorbestimmten  Positionen  abseits  von  den 
Anschlagvorsprungen  (10)  ausgebildet  sind. 

7.  Steckverbinder  nach  Anspruch  6,  wobei  die  Ein- 
griffseinrichtung  ferner  zweite  Ruckhaltevorsprun- 
ge  (3)  einschlieBt,  die  auf  dem  ersten  Verbinderge- 
hause  (A)  an  dessen  hinterem  Ende  ausgebildet 
sind,  wobei  jeder  der  zweiten  Ruckhaltevorsprunge 
(3)  zwischen  den  Anschlagvorsprungen  (10)  und 
den  ersten  Ruckhaltevorsprungen  (9a)  zwischen- 
liegend  angeordnet  sind,  urn  das  Verriegelungsver- 
bindungs-Nachweiselement  (C)  auf  dem  hinteren 
Bereich  des  ersten  Verbindergehauses  (A)  zuruck- 
zuhalten. 

8.  Steckverbinder  nach  Anspruch  3  oder  4,  wobei  die 
elastischen  Ruckhalteteile  (13a)  auf  dem  ersten 
Verbindergehause  (A1)  vorgesehen  sind. 

9.  Steckverbinder  nach  Anspruch  8,  wobei  das  erste 
Verbindergehause  (A1)  mit  Aufnahmekammern  (13) 
ausgebildet  ist,  die  durch  das  ersten  Verbinderge- 
hause  (A1)  von  dessen  vorderem  Ende  zu  dessen 
hinterem  Ende  hindurchtreten,  wobei  die  elasti- 
schen  Ruckhalteteile  (13a)  innerhalb  der  Aufnah- 
mekammern  (13)  vorgesehen  sind. 

10.  Steckverbinder  nach  Anspruch  8,  wobei  das  erste 
Verbindergehause  mit  AnschluBklemmen-Aufnah- 
mekammern  (1  3')  ausgebildet  ist  zum  Zuruckhalten 
von  AnschluBklemmen  innerhalb  der 
AnschluBklemmen-Ruckhaltekammern  (13'),  und 
mit  AnschluBklemmen-Ruckhalteteilen  (1  3a)  in  den 
AnschluBklemmen-Ruckhaltekammern  (13')  aus- 
gebildet  ist,  die  nicht  die  AnschluBklemmen  zuruck- 
halten  und  die  fur  die  elastischen  Ruckhalteteile 
(13a)  dienen. 

1  1  .  Steckverbinder  nach  Anspruch  9  oder  1  0,  wobei  die 
Eingriffseinrichtung  vorwartsgerichtete  Ruckhalte- 
teile  (19)  einschlieBt,  die  von  dem  Verriegelungs- 

verbindungs-Nachweiselement  (C")  hervorstehen 
und  die  mit  den  elastischen  Ruckhalteteile  (1  3a)  in- 
nerhalb  der  Aufnahmekammern  (1  3)  in  Eingriff  sind 
zum  Zuruckhalten  des  Verriegelungsverbindungs- 

5  Nachweiselementes  (C")  auf  dem  hinteren  Bereich 
des  ersten  Verbindergehauses  (A1). 

12.  Steckverbinder  nach  einemderAnspruche4bis  11, 
wobei  die  Antriebseinrichtung  (16;  16)  mit  abge- 

10  schragten  Antriebsflachen  (6b;  16b)  zum  elasti- 
schen  Versetzen  der  elastischen  Ruckhalteteile  (9; 
13a)  ausgebildet  ist,  wenn  die  Verbindung  zwi- 
schen  dem  ersten  und  zweiten  Steckverbinderge- 
hause  (A,  B;  A,';  B')  verriegelt  ist. 

15 
13.  Steckverbinder  nach  einem  der  Anspruche  1  bis  12, 

wobei  das  erste  und  zweite  Verbindergehause  (A, 
B;  A',  B';  F,  M)  jeweils  Stecker-  und  Buchsen-Verb- 
indergehause  sind. 

20 
14.  Steckverbinder  nach  Anspruch  12,  wobei  die  elasti- 

schen  Verriegelungsarme  (2;  103;  131)  auf  dem 
Stecker-Verbindergehause  (A;  A';  M)  vorgesehen 
sind,  und  wobei  der  Eingriffsbereich  (5;  108;  133) 

25  auf  dem  Buchsen-Verbindergehause  (B;  B';  F)  fur 
den  elastischen  Verriegelungsarm  (2;  103;  131) 
ausgebildet  ist. 

15.  Steckverbinder  nach  Anspruch  14,  wobei  das  Ver- 
so  riegelungsverbindungs-Nachweiselement  (C;  C") 

ferner  einen  Ruckhaltebereich  (12)  fur  einen  Nach- 
weis  einer  unvollstandigen  Verbindung  einschlieBt, 
wobei  der  elastische  Verriegelungsarm  (2)  in  Ein- 
griff  befindlich  ist,  wenn  das  Stecker-  und  Buchsen- 

35  Verbindergehause  (A,  B;  A',  B')  zusammengepaBt 
sind,  aber  der  Verriegelungsarm  (2)  nicht  mit  dem 
Eingriffsbereich  in  Eingriff  befindlich  ist. 

40  Revendications 

1.  Connecteur  comprenant  : 

une  paire  d'un  premier  et  d'un  second  boTtier 
45  de  connecteur  (A,  B  ;  A',  B';  F,  M  ;  B,  A)  destines 

a  etre  connectes  I'un  a  I'autre  ; 
un  bras  de  blocage  flexible  (2  ;  1  03  ;  1  31  )  prevu 
sur  I'un  (A  ;  A'  ;  M;  A)  desdits  premier  et  second 
boTtiers  de  connecteur  (A,  B;  A',  B'  F,  M  ;  B,  A)  ; 

so  -  une  partie  d'engagement  (5  ;  108;  133)  prevue 
sur  I'autre  (B  ;  B'  ;  F  ;  B)  desdits  premier  et  se- 
cond  boTtiers  de  connecteur  (A,  B  ;  A',  B'  ;  F,  M  ; 
B,  A),  ledit  bras  de  blocage  flexible  (2  ;  103  ; 
131)  et  ladite  partie  d'engagement  (5;  108; 

55  1  33)  etant  prevus  pour  verrouiller  une  con- 
nexion  complete  entre  le  premier  et  le  second 
boTtier  de  connecteur  (A,  B  ;  A',  B'  ;  F,M  ;  B,  A)  ; 
et 
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un  element  de  detection  (C  ;  C;  C"  ;  1  1  2  ;  1  24  ; 
C)  de  la  connexion  verrouillee  ; 

caracterise  en  ce  que 

ledit  element  de  detection  de  la  connexion  ver- 
rouillee  (C  ;  C  ;  C"  ;  112  ;  124  ;  C)  et  ledit  pre- 
mier  boTtier  de  connecteur  (A,  A'  ;  F  ;  B)  corn- 
portent  des  moyens  d'engagement  (3,  9  ;  19a, 
16a  ;  11,  115  ;  111',  115';  135b,  138b)  pour  at- 
tacher  ledit  element  de  detection  de  la  con- 
nexion  verrouillee  (C  ;  C  ;  C"  ;  1  1  2  ;  1  24  ;  C)  sur 
le  premier  boTtier  de  connecteur  (A,  A',  F,  B)  an- 
terieurement  a  la  connexion  entre  le  premier  et 
le  second  boTtier  de  connecteur  (A,  B  ;  A',  B'  ; 
F,  M  ;  B,  A)  ;  et  en  ce  que 
le  second  boTtier  (B,  B',  A)  comporte  des 
moyens  d'entraTnement  (6;  16;  104;  139) 
pour  degager  les  moyens  d'engagement  (3,  9  ; 
19a,  16a;  11,  115;  111',  115';  135b,  138b)  de 
I'element  de  detection  de  la  connexion  ver- 
rouillee  (C  ;  C  ;  C"  ;  112  ;  124  ;  C)  et  le  premier 
boTtier  de  connecteur  (A,  A',  F,  B)  en  raison 
d'une  avance  mutuelle  du  premier  et  du  second 
boTtier  de  connecteur  (A,  B  ;  A',  B"  ;  F,  M  ;  A)  a 
titre  de  consequence  de  la  connexion  comple- 
te,  pour  permettre  ainsi  I'enlevement  de  I'ele- 
ment  de  detection  de  la  connexion  verrouillee 
(C  ;  C;  C"  ;  1  1  2  ;  1  24  ;  C)  pour  indiquer  la  con- 
nexion  verrouillee  du  bras  flexible  (2;  103; 
131)  avec  la  partie  d'engagement  (5;  108; 
133). 

2.  Connecteur  selon  la  revendication  1,  dans  lequel 
ledit  element  de  detection  de  la  connexion  ver- 
rouillee  (C  ;  C,  C")  est  retenu  sur  une  partie  arriere 
dudit  premier  boTtier  de  connecteur  (A  ;  A')  en  avan- 
ce  de  la  connexion  dudit  premier  et  dudit  second 
boTtier  de  connecteur  (A,  B  ;  A',  B'). 

3.  Connecteur  selon  I'une  quelconque  des  revendica- 
tions  1  et  2,  dans  lequel  les  moyens  d'engagement 
incluent  des  pieces  de  retenue  elastiques  (9  ;  13a) 
pour  retenir  ledit  element  de  detection  de  la  con- 
nexion  verrouillee  (C  ;  C  ;  C")  sur  une  partie  arriere 
dudit  premier  boTtier  de  connecteur  (A  ;  A')  d'une 
maniere  telle  que  ledit  element  de  detection  de  la 
connexion  verrouillee  (C  ;  C  ;  C")  s'etend  vers  I'ar- 
riere  depuis  ledit  premier  boTtier  de  connecteur  (A  ; 
A'). 

4.  Connecteur  selon  la  revendication  3,  dans  lequel 
lesdits  moyens  d'entraTnement  incluent  des  projec- 
tions  de  liberation  d'engagement  (6  ;  16)  pour  les- 
dites  pieces  de  retenue  elastiques  (9;  13a),  pre- 
vues  sur  ledit  second  boTtier  de  connecteur  (B  ;  B'). 

5.  Connecteur  selon  I'une  ou  I'autre  des  revendica- 

tions  3  et  4,  dans  lequel  lesdites  pieces  de  retenue 
elastiques  (9  ;  13a)  sont  prevues  sur  ledit  element 
de  detection  de  la  connexion  verrouillee  (C  ;  C  ; 
C"). 

5 
6.  Connecteur  selon  la  revendication  5,  dans  lequel 

lesdits  moyens  d'engagement  incluent  en  outre  des 
projections  d'arret  (10)  formees  sur  lesdits  moyens 
de  detection  (C,  C)  et  des  premieres  projections  de 

10  retenue  (9a  ;  1  3a)  formees  respectivement  sur  les- 
dites  pieces  de  retenue  elastiques  (9  ;  13a)  a  des 
positions  predetermines  en  ecartement  desdites 
projections  d'arret  (10). 

is  7.  Connecteur  selon  la  revendication  6,  dans  lequel 
lesdits  moyens  d'engagement  incluent  en  outre  des 
secondes  projections  de  retenue  (3)  formees  sur  le- 
dit  premier  boTtier  de  connecteur  (A)  a  I'extremite 
arriere  de  celui-ci,  chacune  desdites  secondes  pro- 

20  jections  de  retenue  (3)  etant  interposee  entre  lesdi- 
tes  projections  d'arret  (10)  et  lesdites  premieres 
projections  de  retenue  (9a)  pour  retenir  ledit  ele- 
ment  de  detection  (C)  a  la  partie  arriere  dudit  pre- 
mier  boTtier  de  connecteur  (A). 

25 
8.  Connecteur  selon  I'une  ou  I'autre  des  revendica- 

tions  3  et  4,  dans  lequel  lesdites  pieces  de  retenue 
elastiques  (13a)  sont  prevues  dans  ledit  premier 
boTtier  de  connecteur  (A1). 

30 
9.  Connecteur  selon  la  revendication  8,  dans  lequel 

ledit  premier  boTtier  de  connecteur  (A1)  est  forme 
avec  des  chambres  de  reception  (1  3)  qui  traversent 
ledit  premier  boTtier  de  connecteur  (A1)  depuis  son 

35  extremite  avant  jusqu'a  son  extremite  arriere,  lesdi- 
tes  pieces  de  retenue  elastiques  (13a)  etant  pre- 
vues  dans  lesdites  chambres  de  reception  (13). 

10.  Connecteur  selon  la  revendication  8,  dans  lequel 
40  ledit  premier  boTtier  de  connecteur  est  forme  avec 

des  chambres  de  reception  de  bornes  (1  3')  pour  re- 
tenir  des  bornes  a  I'interieur  desdites  chambres  de 
retenue  de  bornes  (13'),  et  des  pieces  de  retenue 
de  borne  (13a)  dans  des  chambres  de  retenue  de 

45  bornes  (13')  qui  ne  retiennent  pas  de  bornes  ser- 
vent  pour  lesdites  pieces  de  retenue  elastiques 
(13a). 

11.  Connecteur  selon  I'une  ou  I'autre  des  revendica- 
50  tions  9  et  1  0,  dans  lequel  lesdits  moyens  d'engage- 

ment  incluent  des  pieces  de  retenue  dirigees  vers 
I'avant  (1  9)  qui  se  projettent  depuis  ledit  element  de 
detection  de  la  connexion  verrouillee  (C")  et  enga- 
gees  avec  lesdites  pieces  de  retenue  elastiques 

55  (13a)  a  I'interieur  desdites  chambres  de  reception 
(1  3)  pour  retenir  ledit  element  de  detection  (C")  a  la 
partie  arriere  dudit  premier  boTtier  de  connecteur 
(A'). 

11 
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12.  Connecteur  selon  I'une  quelconque  des  revendica- 
tions  4  a  1  1  ,  dans  lequel  lesdits  moyens  d'entraTne- 
ment  (16;  16)  sont  formes  avec  des  surfaces  d'en- 
traTnement  inclinees  (6b  ;  16b)  pour  deplacer  elas- 
tiquement  lesdites  pieces  de  retenue  elastiques  (9  ;  s 
13a)  lorsque  la  connexion  entre  lesdits  premier  et 
second  boTtiers  de  connecteur  (A,  B;  A',  B')  est  ver- 
rouillee. 

13.  Connecteur  selon  I'une  quelconque  des  revendica-  10 
tions  1  a  12,  dans  lequel  lesdits  premier  et  second 
boTtiers  de  connecteur  (A,  B  ;  A',  B'  ;  F,  M)  sont  res- 
pectivement  des  boTtiers  de  connecteur  male  et  fe- 
melle. 

15 
14.  Connecteur  selon  la  revendication  12,  dans  lequel 

lesdits  bras  de  blocage  flexibles  (2  ;  1  03  ;  131)  sont 
prevus  sur  ledit  boTtier  de  connecteur  male  (A  ;  A'; 
M)  et  ladite  partie  d'engagement  (5  ;  108  ;  133)  est 
formee  sur  ledit  boTtier  de  connecteur  femelle  (B  ;  20 
B';  F)  pour  ledit  bras  de  blocage  flexible  (2  ;  103  ; 
131). 

15.  Connecteur  selon  la  revendication  14,  dans  lequel 
ledit  element  de  detection  de  la  connexion  ver-  25 
rouillee  (C  C")  inclut  en  outre  une  partie  de  retenue 
et  de  detection  d'une  connexion  incomplete  (12), 
avec  laquelle  ledit  bras  de  blocage  flexible  (2)  est 
engage  lorsque  lesdits  boTtiers  de  connecteur  male 
et  femelle  (A,  B  ;  A',  B')  sont  accouples  ensemble  30 
mais  que  ledit  bras  de  blocage  (2)  n'est  pas  engage 
avec  ladite  partie  d'engagement. 

12 
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