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(57)  A  connector  is  provided  which  can  positively 
conduct  a  current  between  two  electrodes  upon 
coupling  two  connector  housings  and  inhibit 
conduction  between  the  electrodes  upon  in- 
complete  coupling.  The  connector  includes  a 
stationary  side  connector  housing  1  having  sta- 
tionary  side  electrodes  4.  The  housing  1  is 
provided  on  an  inner  peripheral  face  of  a  cavity 
3  with  guide  grooves  9  and  on  a  front  end  face 
with  engaging  projections  10.  The  connector 
also  includes  an  insertion  side  connector  hous- 
ing  2  comprising  a  body  block  14  having  inser- 
tion  side  electrodes  17,  a  stationary  plate  16 
secured  to  the  body  block  14  and  having  inter- 
mediate  electrodes  23,  a  movable  member  15 
having  movable  electrodes  20  and  ribs  21,  and 
locking  pipes  22  on  an  outer  peripheral  face. 
Upon  a  coupling  position  of  a  locking  mechan- 
ism  in  which  the  locking  pieces  22  are  fitted  to 
the  engaging  projections  10,  the  movable  elec- 
trodes  20  move  to  a  position  between  the  inser- 
tion  side  electrodes  17  and  the  intermediate 
electrodes  23  so  that  the  insertion  side  elec- 
trodes  17  are  electrically  coupled  to  the  station- 
ary  side  electrodes  4.  Upon  detachment,  the 
insertion  side  electrodes  17  are  electrically  dis- 
connected  from  the  stationary  side  electrodes 
4. 
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This  invention  relates  to  a  connector  which  brings 
connector  housings  into  a  coupling  position  to  thereby 
maintain  electrical  conduction  between  electrodes. 

For  example,  in  electric  automobiles  which  have 
been  developed  recently,  it  is  necessary  to  frequently 
charge  a  battery.  In  such  a  case,  connection  and  dis- 
connection  between  the  battery  and  a  charger  are  ef- 
fected  by  way  of  a  connector.  Such  a  connector  cou- 
ples  a  pair  of  connector  housings  to  press-contact  two 
pairs  of  electrodes  provided  in  the  connector  hous- 
ings,  thereby  bringing  the  electrodes  into  a  state  of 
electrical  conduction.  In  order  to  lock  both  connector 
housings  in  a  coupling  position,  some  connectors  are 
provided  with  locking  means  between  the  connector 
housings. 

In  a  conventional  connector,  pairs  of  electrodes 
are  brought  into  a  conductive  state  while  being  cou- 
pled  (so-called  incomplete  coupling  position)  upon 
coupling  the  connector  housing.  Similarly,  the  pairs 
of  electrodes  are  brought  into  a  conductive  state 
while  being  moved  to  a  detaching  position  upon  de- 
taching  the  connector  housings.  Consequently, 
charging  can  be  continued  even  in  an  incomplete  cou- 
pling  position  caused  in  the  case  of  mislocking  or  un- 
locking  upon  coupling  the  connector  housings. 

Since  the  connector  housings  are  inclined  to  be 
released  relatively  easily  in  the  incomplete  coupling 
position,  the  connector  housings  under  conduction  of 
the  electrodes  may  be  disconnected  on  account  of 
their  own  weight  or  an  external  tensile  force.  At  that 
time,  an  arc  may  occur  between  the  electrodes  or  a 
short-circuit  is  generated  between  the  electrodes  and 
another  conductive  parts. 

An  object  of  the  present  invention  is  to  provide  a 
connector  which  can  positively  bring  electrodes  into 
a  conductive  state  in  a  coupling  position  of  a  pair  of 
connector  housings  and  can  inhibit  the  electrodes 
from  conducting  in  an  incomplete  coupling  position  in 
which  the  connector  housing  are  relatively  easily  dis- 
connected. 

In  order  to  achieve  the  above  object,  a  connector 
housing  of  the  present  invention  comprises:  a  station- 
ary  side  connector  housing  having  stationary  side 
electrodes;  an  insertion  side  connector  housing  hav- 
ing  insertion  side  electrodes;  locking  means  for  cou- 
pling  said  insertion  side  connector  housing  to  said 
stationary  side  connector  housing  so  that  said  inser- 
tion  side  electrodes  are  electrically  coupled  to  said 
stationary  side  electrodes;  and  movable  means  dis- 
posed  between  said  connector  housings  to  move  in 
association  with  movement  of  said  locking  means  and 
having  movable  electrodes.  The  movable  electrodes 
are  arranged  at  a  given  position  between  said  station- 
ary  side  and  insertion  side  electrodes  to  conducts  a 
current  between  said  electrodes  upon  a  coupling  pos- 
ition  of  said  locking  means  and  arranged  away  from 
said  given  position  to  interrupt  a  conduction  between 
said  electrodes  upon  a  detaching  position  of  said 

locking  means. 
According  to  the  connector  of  the  present  inven- 

tion,  both  connector  housings  are  locked  in  the  lock- 
ing  position  by  coupling  the  insertion  side  connector 

5  housing  to  the  stationary  connector  housing  and 
bringing  the  locking  means  into  the  coupling  position. 
At  this  time,  the  movable  plate  provided  between  both 
connector  housings  is  moved  with  the  locking  means 
and  the  movable  electrodes  moves  to  a  position  be- 

10  tween  the  stationary  electrodes  and  the  insertion 
electrodes  to  effect  conduction.  On  the  other  hand, 
when  the  locking  means  are  in  the  detaching  position, 
the  movable  electrodes  on  the  movable  plate  move  to 
another  position  so  as  to  prevent  conduction.  Accord- 

is  ingly,  only  when  both  connector  housings  are  locked 
in  the  coupling  position,  are  both  electrodes  brought 
into  a  conductive  state  and  when  both  connector 
housings  are  in  an  incomplete  coupling  state,  both 
electrodes  are  brought  into  a  non-conductive  state. 

20  Thus,  according  to  the  connector  of  the  present 
invention,  since  a  pair  of  electrodes  are  brought  into 
a  conductive  or  non-conductive  state  in  connection 
with  the  locking  means,  the  electrodes  are  positively 
brought  into  a  conductive  state  in  the  coupling  posi- 

25  tion  of  the  connector  housing  while  the  electrodes  are 
prevented  from  conducting  when  the  connector  hous- 
ings  are  relatively  easily  detached.  Particularly,  even 
if  both  connector  housings  happen  to  be  changed 
from  an  incomplete  to  a  detaching  position,  it  is  pos- 

30  sible  to  prevent  any  electrical  failure  such  as  gener- 
ation  of  arc  and  the  like. 

FIG.  1  is  a  longitudinal  sectional  view  of  an  em- 
bodiment  of  a  connector  of  the  present  invention, 
illustrating  a  position  of  the  connector  prior  to  be- 

35  ing  coupled; 
FIG.  2  is  a  longitudinal  sectional  view  of  the  con- 
nector  shown  in  FIG.  1,  illustrating  a  position  of 
the  connector  during  coupling; 
FIG.  3  is  a  longitudinal  sectional  view  of  the  con- 

40  nector  shown  in  FIG.  2,  illustrating  a  position  of 
the  connector  after  finishing  in  coupling; 
FIG.  4  is  a  longitudinal  sectional  view  of  the  con- 
nector  in  the  coupled  position,  taken  along  lines 
IV-IV  in  FIG.  3; 

45  FIG.  5  is  a  cross  sectional  view  of  a  fixing  plate 
at  an  insertion  side  signal  terminal; 
FIG.  6  is  a  perspective  view  of  an  insertion  side 
connector  housing  of  the  connector  of  the  present 
invention; 

so  FIG.  7  is  an  exploded  perspective  view  of  the  in- 
sertion  side  connector  housing  shown  in  FIG.  6; 
FIG.  8  is  a  perspective  view  of  a  stationary  side 
connector  housing  taken  from  a  different  direc- 
tion; 

55  FIG.  9  is  a  fragmentary  enlarged  perspective 
view  of  a  guide  groove  shown  in  FIG.  8;  and 
FIGS.  10A,  10B  and  10C  are  cross  sectional 
views  illustrating  the  respective  relative  positions 
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between  movable  electrodes  and  insertion  side 
electrodes  upon  coupling  both  connector  hous- 
ings. 
Referring  now  to  the  drawings,  an  embodiment  of 

a  connector  of  the  present  invention  will  be  explained 
below  in  the  case  of  a  connector  to  be  used  for  con- 
nection  of  a  charger  of  an  electric  automobile.  FIGS. 
1  through  4  show  a  general  construction  of  an  em- 
bodiment  of  a  connector.  A  stationary  side  connector 
housing  1  provided  on  a  car  body  of  the  electric  au- 
tomobile  is  shown  on  the  left  side  in  the  drawings  and 
an  insertion  side  connector  housing  2  provided  on  a 
distal  end  of  a  cable  connected  to  a  charger  and 
adapted  to  be  detachably  connected  to  the  stationary 
side  connector  housing  1  is  shown  on  the  right  side. 

Firstly,  the  stationary  side  connector  housing  1 
will  be  explained  below.  As  shown  also  in  FIG.  8,  the 
stationary  side  connector  housing  1  is  generally 
formed  into  a  rectangular  block  and  is  provided  with 
a  cylindrical  recess  3  having  an  opening  at  a  front  end 
face  (a  right  end  face  in  FIG.  1).  The  stationary  side 
connector  housing  1  is  provided  on  a  bottom  wall  la 
of  the  recess  3  (a  left  wall  in  FIG.  1)  with  a  pair  of  jux- 
taposed  stationary  side  electrodes  4  and  4.  In  this 
case,  the  stationary  side  electrodes  4,  4  are  movably 
accommodated  in  recesses  lb,  lb  in  the  bottom  wall  la 
and  constrained  from  moving  to  a  maximum  project- 
ing  position  to  the  right  direction  by  an  enlarged  diam- 
eter  portion  at  a  proximal  end.  Further,  the  stationary 
side  electrodes  4,  4  are  biased  to  the  right  side  in  the 
drawings  by  springs  5,  5  in  recesses  lb,  lb  to  project 
in  the  recess  3  normally.  Cables  6,  6  connected  to  the 
stationary  side  electrodes  4,  4  respectively  are  intro- 
duced  outwardly  (left  side)  from  the  stationary  side 
connector  housing  1  . 

Also,  as  shown  in  FIG.  4,  three  stationary  side 
signal  terminals  7  (only  one  is  illustrated  in  the  draw- 
ing)  are  provided  on  a  bottom  wall  la.  An  end  of  each 
leading  line  8  is  connected  to  each  stationary  side  sig- 
nal  terminals  7  while  the  end  of  the  line  8  is  drawn  out 
of  the  connector  housing  1.  As  described  hereinafter, 
the  stationary  side  signal  terminal  7  serves  to  electri- 
cally  detect  whether  the  insertion  side  connector 
housing  2  is  connected  to  the  stationary  side  connec- 
tor  housing  1.  The  signal  terminals  7  contact  with  in- 
sertion  side  signal  terminals  provided  on  the  insertion 
side  connector  housing  2  respectively  upon  coupling 
of  the  housing  2.  In  addition,  the  stationary  side  con- 
nector  housing  1  is  provided  on  the  bottom  wall  la  with 
a  hole  Ic  to  receive  a  lock  pin  25  on  the  insertion  side 
connector  housing  2  mentioned  hereinafter. 

A  pair  of  guide  grooves  9,  9  are  formed  in  the  in- 
ner  face  of  the  cavity  3  and  arranged  symmetrically. 
As  shown  in  FIG.  9,  the  guide  grooves  9,  9  are  formed 
on  the  right  and  left  sides  at  the  open  end  of  the  cavity 
3  and  defined  by  a  straight  face  9a  extending  from  the 
open  end  to  an  inner  part  of  the  cavity,  a  rotary  guide 
face  9b  extending  from  a  proximal  end  of  the  straight 

face  9a  to  a  peripheral  position  (in  a  clockwise  direc- 
tion  taken  from  the  open  end),  and  a  shoulder  9c  ex- 
tending  from  the  rotary  guide  face  9b  to  an  inner  part 
of  the  cavity  3  and  further  extending  to  a  peripheral 

5  position.  The  stationary  side  connector  housing  1  is 
provided  on  a  front  end  face  (the  open  end  of  the  cav- 
ity  3)  diagonally  with  a  pair  of  engaging  projections 
10,  as  shown  in  FIG.  8.  The  engaging  projections  10 
together  with  lock  pieces  on  the  insertion  side  con- 

10  nector  housing  2  mentioned  hereinafter  constitute  a 
locking  mechanism.  The  engaging  projections  10  re- 
ceive  the  lock  pieces  to  lock  them  when  the  lock 
pieces  rotate  in  the  clockwise  direction. 

The  insertion  side  connector  housing  2  is  con- 
15  structed  in  association  with  the  stationary  side  con- 

nector  housing  1  mentioned  above.  As  shown  in 
FIGS.  6  and  7,  the  insertion  side  connector  housing 
2  is  formed  into  a  cylindrical  shape  suitable  for  being 
received  in  the  cavity  3.  A  cover  12  is  mounted  on  a 

20  proximal  end  (right  end)  of  the  housing  2  while  a  cable 
1  3  is  drawn  out  of  the  cover  1  2  (to  a  right  side). 

The  insertion  side  connector  housing  2,  as  shown 
in  FIG.  7,  is  provided  with  a  both  block  14,  a  movable 
plate  or  movable  member  15,  and  a  stationary  plate 

25  16.  As  shown  in  FIG.  7,  the  body  block  14  is  formed 
into  a  cylindrical  shape  having  a  size  smaller  than  that 
of  the  housing  2  and  provided  on  an  end  face  with  a 
pair  of  accommodating  recesses  14a,  14a  arranged 
on  a  diametrical  direction. 

30  As  shown  in  FIGS.  1  to  3,  the  insertion  electrodes 
17,  17  and  springs  18,  18  are  accommodated  in  the 
recesses  14a,  14a,  respectively.  Thus,  the  insertion 
electrodes  17,  17  are  biased  outwardly  from  the  end 
face  of  the  body  block  14  by  the  springs  18,  18.  The 

35  insertion  side  electrode  1  7  is  provided  on  a  distal  end 
with  a  round  portion.  The  cable  1  3  is  connected  to  the 
insertion  side  electrode  17.  Further,  the  body  block 
14  is  provided  on  a  center  of  the  top  end  with  a  hub 
portion  19  having  a  screwed  bore. 

40  On  the  contrary,  the  movable  member  1  5  is  open 
at  a  proximal  end  face  (right  end  face).  The  movable 
member  15  is  formed  into  a  cylindrical  shape  for  re- 
ceiving  the  body  block  14  in  the  interior.  The  movable 
member  15  is  provided  on  the  top  wall  (left  end  por- 

45  tion)  with  a  pair  of  through-holes  1  5a,  1  5a  in  opposi- 
tion  to  the  accommodating  recesses  14a,  14a  (inser- 
tion  side  electrodes  17,  17).  Movable  electrodes  20, 
20  are  accommodated  in  the  through-holes  15a,  15a. 
The  movable  electrode  20  is  provided  on  a  distal  end 

so  face  with  a  round  projection  and  on  a  proximal  end 
face  with  a  round  recess. 

The  movable  member  15  is  provided  on  a  center 
of  the  distal  end  wall  with  an  aperture  15b  through 
which  the  hub  portion  19  passes.  The  movable  mem- 

55  ber  1  5  is  also  provided  diametrically  on  the  distal  end 
on  the  outer  periphery  with  a  pair  of  ribs  21,  21,  as 
shown  in  FIGS.  6  and  7  and  diametrically  on  the  prox- 
imal  end  on  the  outer  periphery  with  a  pair  of  lock 

3 
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pieces  22,  22.  As  shown  in  FIG.  7,  diametrical  lines 
arranging  the  ribs  21  and  lock  pieces  22  are  greatly 
inclined  with  respect  to  a  diametrical  line  arranging 
the  through-holes  15a,  15a  (movable  electrodes  20, 
20). 

The  stationary  plate  16  is  formed  into  a  disc 
shape  corresponding  to  the  distal  end  face  of  the 
movable  member  15  and  provided  with  a  pair  of  aper- 
tures  16a,  16a  corresponding  to  the  recesses  14a, 
14a  in  the  body  block  14.  Intermediate  electrodes  23, 
23  are  accommodated  in  the  apertures  16a,  16a.  The 
stationary  plate  16  is  provided  at  a  center  with  a  bolt 
hole  16b. 

The  stationary  plate  16  is  provided  on  an  upper 
portion  with  an  insertion  side  signal  terminal  24  dis- 
posed  laterally.  As  shown  in  FIG.  5,  the  insertion  side 
signal  terminal  24  has  three  bosses  24a  extending 
outwardly.  Further,  the  stationary  plate  16  is  provided 
on  a  lower  portion  with  a  lock  pin  25  extending  out- 
wardly  as  shown  in  FIGS.  4  and  7. 

The  insertion  side  connector  housing  2  is  con- 
structed  by  mounting  the  movable  member  15  onto 
the  body  block  14  from  the  leftside,  mounting  the  sta- 
tionary  plate  16  on  the  top  end  face  of  the  movable 
member  15,  inserting  a  bolt  26  (see  FIGS.  1  to  4)  into 
the  bolt  hole  16b  in  the  stationary  plate  16,  and  fas- 
tening  the  bolt  26  into  the  hub  portion  19  of  the  body 
block  14.  Thus,  the  stationary  plate  16  is  secured  to 
the  body  block  14  while  the  movable  member  15  ro- 
tatably  mounts  on  the  outer  periphery  of  the  body 
block  14. 

When  the  ribs  21  and  lock  pieces  22  of  the  mov- 
able  member  15  are  arranged  in  upper  and  lower  in- 
clined  positions  shown  by  full  lines  in  FIG.  6,  the  in- 
sulation  side  electrodes  17,  movable  electrodes  20, 
and  intermediate  electrodes  23  are  aligned  to  conduct 
them  as  shown  in  FIG.  3.  When  the  movable  electro- 
des  20  are  turned  to  another  position  on  the  body 
block  14,  the  movable  electrodes  20  are  displaced 
from  the  confronting  position  of  the  insertion  side 
electrodes  1  7  and  intermediate  electrodes  23  to  elec- 
trically  disconnect  them.  The  cover  12  mounts  on  an 
outer  periphery  of  the  proximal  end  of  the  movable 
member  15. 

Next,  an  operation  of  coupling  and  detaching  the 
connector  mentioned  above  will  be  explained  below 
by  referring  to  FIGS.  10Ato  10C. 

Upon  coupling  the  connector,  the  insertion  side 
connector  housing  2  is  inserted  into  the  cavity  3  in  the 
stationary  side  connector  housing  1  sothatthe  ribs  21 
of  the  movable  member  15  into  the  straight  face  9a  of 
the  guide  grooves  9.  Upon  inserting  the  housing  2  into 
the  housing  1  ,  the  intermediate  electrodes  23  in  the 
stationary  plate  16  are  arranged  horizontally  as 
shown  in  FIG.  1,  the  insertion  side  signal  terminal  24 
is  arranged  in  an  upper  position  as  shown  in  FIG.  4, 
the  lock  pin  25  is  arranged  in  a  lower  position  and  the 
ribs  21  and  lock  pieces  22  of  the  movable  member  15 

are  disposed  in  a  horizontal  position  shown  by  two- 
dot  chain  lines  in  FIG.  6. 

When  the  ribs  21  reaches  a  proximal  end  of  the 
straight  face  9a  of  the  guide  groove  9  during  insertion 

5  of  the  connector  housing  2,  the  housing  2  cannot  ad- 
vance  in  the  groove  9  straightly.  This  position  is 
shown  in  FIG.  2.  At  this  time,  a  distal  end  of  the  lock 
pin  25  is  inserted  into  the  hole  Ic  in  the  stationary  side 
connector  housing  1  to  position  the  housing  1  ,  there- 

10  by  maintaining  the  stationary  plate  16  (also,  the  body 
block  14)  in  the  stationary  position.  Further,  as  shown 
in  FIG.  10A,  the  movable  electrodes  20  are  greatly 
displaced  from  the  insertion  side  electrodes  17  (inter- 
mediate  electrodes  23). 

15  The  movable  member  15  is  turned  in  the  clock- 
wise  direction  so  that  the  ribs  21  are  guided  in  the  ro- 
tary  guide  face  9b  of  the  guide  groove  9.  When  the 
movable  member  15  rotates  to  a  proximal  end  of  the 
rotary  guide  face  9b,  the  movable  electrodes  20  are 

20  displaced  a  little  from  the  insertion  side  electrodes  1  7 
and  intermediate  electrodes  23  as  shown  in  FIG.  10B 
and  the  insertion  side  signal  terminal  24  is  spaced 
away  from  the  stationary  side  signal  terminal  7  since 
the  insertion  side  connector  housing  2  (stationary 

25  plate  16)  does  not  contact  with  the  bottom  wall  la  of 
the  cavity  3.  At  this  time,  the  lock  pieces  22  are  still 
spaced  apart  slightly  from  the  top  end  face  of  the  sta- 
tionary  side  connector  housing  1  and  spaced  away 
circumferentially  slightly  from  the  engaging  projec- 

30  tions  10. 
The  movable  member  15  is  further  turned  in  the 

clockwise  direction  from  that  position  after  pushing 
and  inserting  slightly  the  movable  member  15  so  that 
the  ribs  21  are  guided  by  the  shoulder  9c  of  the  guide 

35  groove  9.  Thus,  the  lock  pieces  22  abut  on  the  top  end 
face  of  the  stationary  side  connector  housing  1  and 
slide  on  the  face  to  fit  in  the  engaging  projections  1  0. 
Consequently,  the  locking  mechanism  is  brought  into 
the  coupling  position  to  maintain  the  connector  hous- 

40  ings  1  and  2  in  the  coupling  position. 
At  this  time,  as  shown  in  FIG.  4,  the  insertion  side 

connector  housing  2  abuts  on  the  bottom  wall  1a, 
each  boss  24a  of  the  insertion  side  signal  terminal  24 
contact  with  each  stationary  side  signal  terminal  7, 

45  and  the  lock  pin  25  completely  fitting  in  the  hole  1c. 
As  shown  in  FIGS.  3  and  1  0C,  the  movable  electrodes 
20  rotates  to  a  position  between  the  insertion  side 
electrodes  17  and  the  intermediate  electrodes  23  to 
conduct  them,  and  the  intermediate  electrodes  23 

so  push  the  stationary  side  electrodes  4  against  the 
spring  5,  thereby  bringing  the  electrodes  17  and  4  into 
a  conductive  state. 

Thus,  the  battery  is  electrically  connected  to  the 
charger  to  be  charged.  This  charging  can  be  carried 

55  out  under  a  condition  in  which  the  stationary  side  sig- 
nal  terminals  are  brought  into  a  conductive  state 
through  the  insertion  side  signal  terminal  24.  Since, 
under  the  action  of  the  spring  5,  the  stationary  side 

4 
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electrodes  4  push  the  insertion  side  connector  hous- 
ing  2  toward  the  insertion  side,  the  lock  pieces  22  are 
engaged  with  the  engaging  projections  10  to  maintain 
a  locked  position.  When  the  lock  pieces  22  are  disen- 
gaged  from  the  projections  10,  that  is,  the  locking 
mechanism  is  in  a  detaching  position,  the  stationary 
side  electrodes  4  under  the  action  of  the  spring  5  push 
the  insertion  side  connector  housing  2  toward  the  in- 
sertion  side,  so  that  the  insertion  side  signal  terminal 
24  is  disconnected  from  the  stationary  side  signal  ter- 
minals  7. 

On  the  other  hand,  in  the  case  that  the  insertion 
side  connector  housing  2  is  detached  from  the  sta- 
tionary  side  connector  housing  1,  the  movable  mem- 
ber  15  is  turned  in  an  anti-clockwise  direction  to  draw 
the  lock  pieces  22  out  of  the  engaging  projections  10. 
Then,  the  locking  mechanism  is  in  the  detaching  pos- 
ition.  The  spring  5  pushes  back  the  insertion  side  con- 
nector  housing  2  so  that  the  housing  2  is  spaced  away 
slightly  from  the  bottom  wall  la.  Consequently,  the  in- 
sertion  side  signal  terminal  24  is  spaced  away  from 
the  stationary  side  signal  terminals  7  and  the  electro- 
des  4  and  17  are  brought  into  a  non-conductive  state. 
When  the  ribs  21  are  turned  reversely  on  the  rotary 
guide  face  9b  of  the  guide  groove  9  and  then  are 
moved  back  along  the  straight  face  9a  of  the  guide 
groove  9,  the  connector  housing  2  can  be  detached 
from  the  connector  housing  1  by  drawing  the  movable 
member  15  on  the  body  block  14  toward  the  insertion 
side. 

According  to  the  embodiment,  only  when  both 
connector  housing  1  and  2  are  locked  in  the  coupling 
position,  are  the  electrodes  4  and  17  brought  into  a 
conductive  state.  When  the  housings  1  and  2  are  in 
an  incomplete  coupling  position,  the  electrodes  4  and 
17  remain  in  a  non-conductive  state.  Accordingly,  in 
comparison  with  the  conventional  connector  in  which 
both  electrodes  are  brought  into  a  conductive  state 
even  if  both  connector  housings  are  in  an  incomplete 
coupling  position,  both  electrodes  4  and  17  in  the  con- 
nector  of  the  present  invention  are  positively  brought 
into  a  conductive  state  in  the  coupling  position  of  both 
connector  housings  1  and  2  and  both  electrodes  4 
and  17  are  inhibited  from  conducting  in  the  incom- 
plete  coupling  position  in  which  both  connector  hous- 
ings  1  and  2  are  easily  detached  from  each  other. 
Even  if  both  connector  housings  1  and  2  happen  to  be 
changed  from  an  incomplete  coupling  position  to  a 
detaching  position,  it  is  possible  to  prevent  the  occur- 
rence  of  an  electrical  failure  such  as  an  arc. 

It  should  be  noted  that  the  present  invention  is  not 
limited  to  the  above  embodiment  and  can  be  applied 
to  other  uses  of  connectors  as  well  as  to  charging 
electric  automobiles  without  departing  from  the  spirit 
of  the  present  invention. 

Claims 

1  .  A  connector  comprising: 
a  stationary  side  connector  housing  hav- 

5  ing  stationary  side  electrodes; 
an  insertion  side  connector  housing  hav- 

ing  insertion  side  electrodes; 
locking  means  for  coupling  said  insertion 

side  connector  housing  to  said  stationary  side 
10  connector  housing  so  that  said  insertion  side 

electrodes  are  electrically  coupled  to  said  sta- 
tionary  side  electrodes;  and 

movable  means  disposed  between  said 
connector  housings  to  move  in  association  with 

15  movement  of  said  locking  means  and  having 
movable  electrodes,  said  movable  electrodes  be- 
ing  arranged  at  a  given  position  between  said  sta- 
tionary  side  and  insertion  side  electrodes  to  con- 
duct  a  current  between  said  electrodes  upon  at- 

20  taining  a  coupling  position  of  said  locking  means 
and  arranged  apart  from  said  given  position  to  in- 
terrupt  a  conduction  between  said  electrodes 
upon  a  detaching  position  of  said  locking  means. 

25  2.  A  connector  according  to  Claim  1  wherein  said 
stationary  side  connector  housing  having  said 
stationary  side  electrodes  is  provided  on  an  inner 
peripheral  face  of  a  cavity  with  guide  grooves  and 
on  a  front  end  face  with  engaging  projections, 

30  wherein  said  insertion  side  connector  housing  in- 
cludes  a  body  block  having  said  insertion  side 
electrodes,  a  stationary  plate  secured  to  said 
body  block  and  having  intermediate  electrodes,  a 
movable  member  provided  on  a  rear  end  face 

35  with  movable  electrodes  and  an  outer  peripheral 
face  with  ribs  and  locking  pieces,  and  wherein 
upon  a  coupling  position  of  said  locking  means  in 
which  said  locking  pieces  are  fitted  to  said  engag- 
ing  projections  said  movable  electrodes  move  to 

40  a  position  between  said  insertion  side  electrodes 
and  said  intermediate  electrodes  so  that  said  in- 
sertion  electrodes  are  electrically  coupled  to  said 
stationary  side  electrodes  and  upon  detaching 
position  of  said  locking  means  said  insertion  side 

45  electrodes  are  electrically  disconnected  from 
said  stationary  side  electrodes. 
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