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(54)  A  connector  and  a  cap  therefor 

(57)  To  provide  a  cap  capable  of  preventing  the 
deformation  and  breakage  of  tabs  in  a  hood-less  type 
male  connector. 

A  cap  3  is  integrally  made  of  a  synthetic  resin,  and 
a  cap  main  body  12  for  surrounding  tabs  projecting  from 
the  front  end  surface  of  a  connector  housing  1  is  formed 
at  a  front  part  of  the  cap  3.  Behind  the  cap  main  body  1  2 
is  formed  an  engaging  portion  1  1  for  engaging  the  cap 
3  with  the  connector  housing  1  .  The  engaging  portion 
1  1  is  comprised  of  a  tubular  portion  1  1  A  to  be  mounted 
on  a  front  end  portion  of  the  connector  housing  1  and  a 
pair  of  elastic  pieces  1  1  B  extending  from  the  left  and 
right  side  walls  of  the  tubular  portion  11  A.  Further, 
retainer  protecting  ribs  16  project  upward  and  down- 
ward  from  a  rear  end  of  the  tubular  portion  1  1  A  so  as  to 
prevent  retainers  8  in  their  standby  positions  from  shift- 
ing  to  their  locking  positions. 
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Description 

[0001  ]  The  present  invention  relates  to  a  cap  used  for 
male  connectors  and  female  connectors  and  to  a  con- 
nector  having  such  a  cap.  s 
[0002]  FIGS.  16  and  17  show  a  connector  100  dis- 
closed  in  Japanese  Unexamined  Utility  Model  Publica- 
tion  No.  7-32868.  This  connector  100  is  a  male 
connector  for  accommodating  male  terminal  fittings  (not 
shown)  therein  and  is  provided  at  its  front  part  with  a  10 
hood  101  for  surrounding  tabs  of  the  male  terminal  fit- 
tings.  A  dust  preventing  cap  102  is  provided  at  a  front 
opening  of  the  hood  101  . 
[0003]  As  described  above,  the  prior  art  male  connec- 
tor  100  is  normally  provided  with  the  hood  101,  which  is 
makes  the  male  connector  100  larger  in  vertical  and 
transverse  directions.  Depending  upon  a  place  where 
the  male  connector  100  is  used,  the  male  connector  100 
may  be  forced  to  be  smaller  by  omitting  the  hood  101  .  In 
the  case  of  a  module  connector  to  be  accommodated  in  20 
a  block  connector,  it  needs  not  have  a  hood  after  being 
accommodated  in  a  main  housing  if  a  main  connector  is 
provided  with  a  hood. 
[0004]  However,  in  the  male  connector  having  the 
hood  101  omitted  in  order  to  solve  the  above  problem,  25 
tabs  of  male  terminal  fittings  are  exposed  from  the  front 
surface  of  the  connector  without  being  surrounded. 
Thus,  the  tabs  may  be  deformed  or  broken  if  the  male 
connector  is  left  unconnected  with  a  mating  female  con- 
nector.  30 
[0005]  In  view  of  the  above  problem,  an  object  of  the 
present  invention  is  to  provide  a  hood-less  (or  recepta- 
cle-less)  type  connector  capable  of  preventing  fitting 
projecting  portions,  in  particular  tabs  from  being 
deformed  and/or  broken  and  to  provide  a  cap  for  that  35 
purpose.  Another  object  of  the  present  invention  is  to 
provide  a  connector  having  a  simple  construction  in  the 
case  that  it  is  a  module  connector  of  a  block  connector. 
[0006]  This  object  is  solved  according  to  the  invention 
by  a  cap  according  to  claim  1  and  by  a  connector  40 
according  to  claim  6.  Preferred  embodiments  of  the 
invention  are  subject  of  the  dependent  claims. 
[0007]  According  to  the  invention,  there  is  provided  a 
cap  (or  connector  cap)  for  a  connector  comprising  a 
connector  housing  and  terminal  fittings  which  are  at  45 
least  partially  inserted  or  insertable  into  cavities  formed 
in  the  connector  housing  such  that  fitting  projecting  por- 
tions  provided  at  the  leading  ends  thereof  substantially 
project  from  the  front  end  surface  of  the  connector 
housing  without  being  surrounded  (or  hoodless  or  so 
receptacleless),  comprising: 
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the  cap  main  body  so  as  to  permit  the  insertion  of  a 
detection  probe. 

[0008]  According  to  a  preferred  embodiment  of  the 
invention,  the  terminal  fitting  is  a  male  terminal  fitting 
and  the  fitting  projecting  portions  are  tabs.  According  to 
a  preferred  embodiment,  there  is  provided  a  cap  (male 
connector  cap)  for  a  male  connector  (hoodless  or 
receptacleless  male  connector)  comprising  a  connector 
housing  and  male  terminal  fittings  which  are  inserted 
into  cavities  formed  in  the  connector  housing  such  that 
tabs  provided  at  the  leading  ends  thereof  project  from 
the  front  end  surface  of  the  connector  housing  without 
being  surrounded,  comprising: 

a  cap  main  body  for  surrounding  a  projection  space 
of  the  tabs, 
a  cap  engaging  portion  provided  on  the  cap  main 
body  so  as  to  be  engageable  with  the  connector 
housing,  and 
a  detection  opening  formed  in  the  front  surface  of 
the  cap  main  body  so  as  to  permit  the  insertion  of  a 
detection  probe. 

[0009]  Accordingly,  the  tabs  projecting  from  the  front 
end  surface  of  the  connector  housing  without  being  sur- 
rounded  are  protected  by  the  cap.  Accordingly,  the 
deformation  and  breakage  of  the  tabs  can  be  prevented 
even  if  the  male  connector  is  left  unconnected  with  its 
mating  connector.  Further,  since  the  detection  opening 
is  formed  in  the  front  surface  of  the  cap  main  body,  the 
cap  needs  not  be  detached  from  the  connector  housing 
when  the  detection  probe  is  brought  into  contact  with 
the  male  terminal  fittings  for  an  electrical  connection 
check. 
[001  0]  Further  preferably,  the  connector  comprises  at 
least  one  retainer  which  is  mounted  in  a  side  wall  por- 
tion  of  the  connector  housing  such  that  it  can  be  pushed 
from  a  standby  position  to  a  locking  position,  and  locks 
the  male  terminal  fittings  when  reaching  the  locking 
position,  and  the  cap  main  body  comprises  a  retainer 
protecting  rib  which  projects  in  vicinity  of  the  retainer  in 
the  standby  position  to  prevent  the  retainer  from  (inad- 
vertently)  shifting  to  the  locking  position. 
[001  1  ]  Accordingly,  the  retainer  protecting  rib  project- 
ing  in  vicinity  of  the  retainer  prevents  the  retainer  from 
inadvertently  shifting  from  the  standby  position  to  the 
locking  position. 
[001  2]  Further  preferably,  the  connector  comprises  at 
least  one  retainer  which  is  mounted  in  a  side  wall  por- 
tion  of  the  connector  housing  such  that  it  can  be  pushed 
from  a  standby  position  to  a  locking  position,  and  locks 
the  (male)  terminal  fittings  when  reaching  the  locking 
position,  and  the  cap  main  body  comprises  a  retainer 
protecting  portion  for  substantially  covering  the  retainer 
in  the  standby  position,  thereby  preventing  the  retainer 
from  shifting  to  the  locking  position. 
[001  3]  Accordingly,  the  retainer  protecting  portion  cov- 

a  cap  main  body  for  substantially  surrounding  a 
projection  space  of  the  tabs, 
a  cap  engaging  portion  provided  on  the  cap  main  55 
body  so  as  to  be  engageable  with  the  connector 
housing,  and 
a  detection  opening  formed  in  the  front  surface  of 
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ering  the  retainer  prevents  the  retainer  from  inadvert- 
ently  shifting  from  the  standby  position  to  the  locking 
position. 
[001  4]  Most  preferably,  the  cap  comprises  connecting 
portions  interconnecting  a  plurality  of  caps  being  inte-  s 
grally  or  unitarily  formed  or  produced,  wherein  the  con- 
necting  portions  preferably  comprise  perforations  for 
separating  adjacent  caps  from  each  other. 
[001  5]  According  to  the  invention,  there  is  further  pro- 
vided  a  connector  (or  hoodless  or  receptacleless  con-  w 
nector),  comprising: 

a  connector  housing, 
terminal  fittings  which  are  at  least  partially  inserted 
or  insertable  into  cavities  formed  in  the  connector  is 
housing  so  that  fitting  projecting  portions  provided 
at  the  leading  ends  thereof  project  from  the  front 
end  surface  of  the  connector  housing  without  being 
surrounded  (or  hoodless  or  receptacleless),  and 
a  removable  cap,  in  particular  according  to  the  20 
invention,  wherein  the  cap  comprises: 
a  cap  main  body  for  substantially  surrounding  a 
projection  space  of  the  fitting  projecting  portions, 
and 
a  cap  engaging  portion  provided  on  the  cap  main  25 
body  so  as  to  be  detachably  engageable  with  a 
housing  side  engaging  portion  provided  on  the  con- 
nector  housing. 

[0016]  According  to  a  preferred  embodiment  of  the  30 
invention,  there  is  provided  a  male  connector  (hoodless 
or  receptacleless  male  connector),  comprising: 

a  connector  housing, 
male  terminal  fittings  which  are  inserted  into  cavi-  35 
ties  formed  in  the  connector  housing  so  that  tabs 
provided  at  the  leading  ends  thereof  project  from 
the  front  end  surface  of  the  connector  housing  with- 
out  being  surrounded, 
a  cap  main  body  for  surrounding  a  projection  space  40 
of  the  tabs,  and 
a  cap  engaging  portion  provided  on  the  cap  main 
body  so  as  to  be  detachably  engageable  with  a 
housing  side  engaging  portion  provided  on  the  con- 
nector  housing.  45 

[0017]  Accordingly,  the  detachably  assembled  cap 
prevents  the  deformation  and  breakage  of  the  tabs  if  the 
male  connector  having  no  hood  is  left  unconnected  with 
its  mating  connector.  Further,  by  providing  no  hood,  the  so 
male  connector  can  be  made  smaller  by  the  hood. 
[0018]  Preferably,  a  plurality  of  male  connectors  form 
a  main  connector  by  being  accommodated  in  a  main 
housing,  and  the  housing  side  engaging  portion  acts 
also  as  an  engaging  portion  for  engaging  the  main  55 
housing  and  the  male  connector  with  each  other. 
[001  9]  Accordingly,  the  housing  side  engaging  portion 
provided  on  the  connector  housing  can  be  engaged  with 

both  the  cap  and  the  main  housing.  Thus,  the  male  con- 
nector  needs  not  have  two  engaging  portions  and  is, 
therefore,  allowed  to  have  a  simpler  construction. 
[0020]  Further  preferably,  the  cap  substantially  covers 
the  entire  connector  from  its  front  end  to  its  rear  end. 
[0021  ]  Most  preferably,  the  connector  is  a  male  con- 
nector,  the  terminal  fitting  is  a  male  terminal  fitting  and 
the  fitting  projecting  portions  are  tabs. 
[0022]  According  to  a  further  aspect  of  the  invention, 
there  is  provided  a  method  for  forming  a  plurality  of 
caps,  wherein  the  caps  are  unitarily  or  integrally  formed, 
preferably  by  vacuum-forming,  wherein  the  caps  are 
interconnected  along  connecting  portions  being  prefer- 
ably  provided  with  perforations,  wherein  a  necessary 
number  of  caps  is  separated  along  the  connecting  por- 
tions,  preferably  along  the  perforations  thereof. 
[0023]  These  and  other  objects,  features  and  advan- 
tages  of  the  present  invention  will  become  more  appar- 
ent  upon  a  reading  of  the  following  detailed  description 
and  accompanying  drawings  in  which: 

FIG.  1  is  a  side  view  of  a  connector  housing  accord- 
ing  to  a  first  embodiment, 
FIG.  2  is  a  side  view  in  section  of  the  connector 
housing, 
FIG.  3  is  a  perspective  view  of  a  cap, 
FIG.  4  is  a  side  view  of  the  connector  housing 
assembled  with  the  cap  when  retainers  are  in  their 
standby  positions, 
FIG.  5  is  a  side  view  in  section  of  the  connector 
housing  assembled  with  the  cap  and  having  male 
terminal  fittings  mounted  therein  when  the  retainers 
in  their  standby  positions, 
FIG.  6  is  a  front  view  of  the  connector  housing 
assembled  with  the  cap  and  having  the  male  termi- 
nal  fittings  mounted  therein, 
FIG.  7  is  a  plan  view  of  the  connector  housing 
assembled  with  the  cap  and  having  the  male  termi- 
nal  fittings  mounted  therein, 
FIG.  8  is  a  side  view  in  section  of  the  male  connec- 
tor  when  the  retainers  are  pushed  to  their  locking 
positions, 
FIG.  9  is  a  side  view  in  section  of  the  male  connec- 
tor  when  the  cap  is  detached  therefrom, 
FIG.  10  is  a  side  view  in  section  of  a  main  housing, 
FIG.  1  1  is  a  side  view  in  section  of  a  main  connector 
when  the  male  connector  is  accommodated  in  the 
main  housing, 
FIG.  12  is  a  plan  view  of  the  main  connector, 
FIG.  13  is  a  perspective  view  of  an  assembly  of 
caps  according  to  a  second  embodiment, 
FIG.  14  is  a  perspective  view  of  the  male  connector 
before  the  cap  is  assembled  with  the  connector 
housing  with  the  retainers  in  their  standby  posi- 
tions, 
FIG.  15  is  a  side  view  in  section  of  the  connector 
housing  assembled  with  the  cap  and  having  the 
male  terminal  fittings  mounted  therein, 
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FIG.  16  is  a  perspective  view  of  a  prior  art  connec- 
tor,  and 
FIG.  17  is  a  perspective  view  of  the  prior  art  con- 
nector  when  a  dust  preventing  cap  is  assembled. 

5 
<  First  Embodiment) 

[0024]  Next,  a  first  embodiment  of  the  invention  is 
described  in  detail  with  reference  to  FIGS.  1  to  12. 
[0025]  FIG.  1  is  a  side  view  of  a  connector  housing  1  10 
of  a  male  connector  1  7.  The  male  connector  1  7  is  a  so- 
called  module  connector.  As  described  later,  a  main 
housing  20  capable  of  accommodating  a  plurality  of 
male  connectors  17  is  provided,  and  a  main  connector 
21  is  assembled  by  mounting  the  male  connectors  1  7  in  is 
the  main  housing  20. 
[0026]  The  male  connector  1  7  is  provided  with  a  con- 
nector  housing  1  and  male  terminal  fittings  2  substan- 
tially  accommodated  or  accommodatable  in  the 
connector  housing  1  .  A  tab  5  connectable  with  a  mating  20 
female  terminal  fitting  (not  shown)  extends  at  a  front 
part  of  each  male  terminal  fitting  2  (see  particularly  FIG. 
5). 
[0027]  The  connector  housing  1  is  so  made  e.g.  of  a 
synthetic  resin  as  to  have  a  substantially  parallelepi-  25 
pedic  shape  and  is  connectable  with  a  mating  female 
connector  housing  (not  shown)  while  substantially 
accommodating  the  male  terminal  fittings  2  therein.  In 
the  connector  housing  1  are  provided  cavities  4  for  at 
least  partially  accommodating  the  male  terminal  fittings  30 
2  (see  FIG.  2).  The  cavities  4  penetrate  the  connector 
housing  1  along  forward  and  backward  directions;  and 
openings  left  at  the  rear  side  of  the  connector  housing  1 
serve  as  terminal  insertion  openings  4A  through  which 
the  male  terminal  fittings  2  are  inserted  or  insertable.  35 
Further,  openings  left  at  the  front  side  of  the  connector 
housing  1  serve  as  tab  insertion  openings  4B  through 
which  the  tabs  5  of  the  male  terminal  fittings  2  are 
inserted.  A  front  end  surface  18  of  the  connector  hous- 
ing  1  is  substantially  in  alignment  with  the  positions  of  40 
the  tab  insertion  openings  4B.  Thus,  when  the  male  ter- 
minal  fittings  2  are  mounted  in  the  connector  housing  1  , 
the  tabs  5  are  exposed  from  the  front  end  surface  1  8  of 
the  connector  housing  1  substantially  without  being  sur- 
rounded.  Further,  a  locking  portion  6,  which  is  elastically  45 
deformable  in  a  lateral  direction,  e.g.  upward  and  down- 
ward,  projects  from  a  part  of  a  wall  surface  defining 
each  cavity  4  so  as  to  be  engageable  with  the  male  ter- 
minal  fining  2. 
[0028]  At  the  lateral  or  left  and  right  side  walls  of  the  so 
connector  housing  1  ,  a  pair  of  housing  side  engaging 
portions  1  0  project  preferably  backward  (as  seen  in  a 
mating  direction  MD  (FIG.  7)  of  the  male  connector  17 
with  the  cap  3).  The  housing  side  engaging  portions  10 
are  elastically  deformable  inward  and  are  engageable  55 
with  cap  side  engaging  portions  1  1  provided  in  the  cap 
3  to  be  described  later. 
[0029]  In  the  middle  of  upper  and  lower  walls  1  9  of  the 

connector  housing  1  are  formed  retainer  mounting 
openings  7  which  communicate  with  the  cavities  4.  A 
retainer  8  is  mounted  in  each  retainer  mounting  opening 
7.  The  retainers  8  are  integrally  or  unitarily  formed  with 
the  connector  housing  1  via  hinges  9,  and  are  rotatable 
or  pivotable  about  the  hinges  9.  Further,  a  terminal 
engaging  portion  8A  projects  from  a  surface  of  each 
retainer  8,  which  surface  faces  inward  of  the  connector 
housing  1  .  The  retainer  8  has  two  insertion  positions 
where  its  depth  of  insertion  into  the  retainer  mount 
openings  7  differs.  One  insertion  position  where  the 
retainer  8  is  lightly  inserted  is  a  standby  position  where 
the  insertion  of  the  male  terminal  fittings  2  into  the  cavi- 
ties  4  is  permitted.  Another  insertion  position  where  the 
retainer  8  is  pushed  deeper  than  in  the  standby  position 
is  a  locking  position.  The  outer  surfaces  of  the  retainers 
8  are  substantially  in  flush  with  the  outer  wall  surfaces  of 
the  connector  housing  1  when  the  retainers  8  reach 
their  locking  positions,  whereas  they  project  from  the 
outer  wall  surfaces  of  the  connector  housing  1  when  the 
retainers  8  are  in  the  standby  positions. 
[0030]  FIG.  3  shows  the  cap  3.  This  cap  3  is  integrally 
or  unitarily  made  e.g.  of  a  synthetic  resin  and  is  pro- 
vided  with  a  hollow  cap  main  body  1  2  from  its  front  part 
to  its  middle  part  and  the  cap  side  engaging  portion  1  1 
which  is  provided  behind  the  cap  main  body  12  to 
engage  the  cap  3  with  the  connector  housing  1  . 
[0031  ]  The  cap  main  body  1  2  has  substantially  the 
same  outer  dimensions  as  the  connector  housing  1  and 
is  longer  than  the  length  of  the  tabs  projecting  from  the 
front  end  surface  18  of  the  connector  housing  1.  When 
the  cap  3  is  mounted  on  the  connector  housing  1  ,  the 
cap  main  body  1  2  substantially  surrounds  a  projection 
space  where  the  tabs  5  project.  Further,  a  detection 
opening  1  3  is  open  in  the  front  end  surface  of  the  cap 
main  body  12.  With  the  cap  3  and  the  connector  hous- 
ing  1  assembled  with  each  other,  the  detection  opening 
1  3  permits  the  insertion  of  a  detection  probe  1  4  for  an 
electrical  conduction  check  when  the  male  terminal  fit- 
tings  2  are  mounted  in  the  cavities  4.  A  pair  of  grips  15 
project  from  the  left  and  right  side  wall  surfaces  of  the 
cap  main  body  1  2.  The  cap  3  and  the  connector  housing 
1  can  be  smoothly  assembled  and  detached  by 
manoeuvring  the  grips  15. 
[0032]  The  cap  side  engaging  portion  1  1  is  formed  at 
a  rear  end  of  the  cap  main  body  1  2  and  is  comprised  of 
a  substantially  tubular  portion  1  1  A  for  substantially  cov- 
ering  a  front  end  portion  of  the  connector  housing  1  and 
elastic  pieces  1  1  B  extending  backward  from  the  left  and 
right  side  walls  of  the  tubular  portion  1  1  A.  The  tubular 
portion  1  1  A  is  formed  slightly  larger  than  the  cap  main 
body  12,  and  the  connector  housing  1  is  insertable 
thereinto.  The  elastic  pieces  1  1  B  are  elastically  deform- 
able  sideways.  At  the  leading  end  of  each  elastic  piece 
1  1B,  a  claw  1  1  C  projects  inward.  The  connector  hous- 
ing  1  and  the  cap  3  are  substantially  engaged  by  the 
engagement  of  the  claws  1  1  C  and  the  housing  side 
engaging  portions  10  of  the  connector  housing  1  . 
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[0033]  Retainer  protecting  ribs  16  project  at  rear  end 
portions  of  the  tubular  portion  1  1  A  covering  the  upper 
and  lower  parts  of  the  connector  housing  1  .  The  vertical 
projecting  length  of  the  retainer  protecting  ribs  16  is  so 
set  as  to  be  equal  to  or  slightly  longer  than  the  project-  5 
ing  length  of  the  retainers  8  in  the  standby  position  from 
the  connector  housing  1  when  the  cap  3  is  mounted  on 
the  connector  1  (see  FIG.  5). 
[0034]  Next,  how  the  thus  constructed  male  connector 
1  7  and  cap  3  are  assembled  and  detached  is  described.  10 
[0035]  The  retainers  8  of  the  connector  housing  1  are 
rotated  or  pivoted  about  the  hinges  9  to  the  respective 
standby  positions  in  the  retainer  mounting  openings  7. 
[0036]  Next,  the  cap  3  is  mounted  on  the  front  portion 
of  the  connector  housing  1  .  When  the  front  portion  of  is 
the  connector  housing  1  is  fitted  into  the  tubular  portion 
1  1  A  of  the  cap  3,  the  elastic  pieces  1  1  B  are  slightly 
elastically  deformed  outward  and  the  claws  1  1  C  are 
engaged  with  the  housing  side  engaging  portions  10 
after  moving  over  them  (It  should  be  noted  that  the  20 
engagement  of  the  claws  1  1  C  and  the  housing  side 
engaging  portions  10  is  shown  in  FIG.  7).  In  this  state, 
the  cap  side  engaging  portion  1  1  and  the  housing  side 
engaging  portions  10  are  engaged  to  hold  the  connec- 
tor  housing  1  and  the  cap  3  locked.  Further,  at  this  time,  25 
the  retainer  protecting  ribs  16  of  the  cap  3  project  in 
vicinity  of  or  adjacent  to  the  retainers  8.  This  prevents 
the  retainers  8  from  inadvertently  shifting  from  the 
standby  positions  to  the  locking  positions. 
[0037]  Subsequently,  the  male  terminal  fittings  2  are  30 
inserted  into  the  cavities  4  of  the  connector  housing  1  . 
When  the  male  terminal  fittings  2  are  pushed  to  their 
proper  insertion  positions,  the  locking  portions  6 
engage  the  male  terminal  fittings  2,  thereby  partly  lock- 
ing  the  male  terminal  fittings  2  in  the  cavities  4  (see  FIG.  35 
5).  At  this  time,  the  tabs  5  projecting  from  the  front  end 
surface  18  of  the  connector  housing  1  without  being  sur- 
rounded  are  substantially  protected  by  the  cap  3. 
Accordingly,  the  deformation  and  breakage  of  the  tabs  5 
can  be  prevented  even  when  the  male  connector  17  is  40 
left  unconnected  with  a  mating  connector. 
[0038]  Subsequently,  when  the  retainers  8  are  pushed 
from  the  standby  positions  to  the  locking  positions,  the 
terminal  engaging  portions  8A  of  the  retainers  8  engage 
the  male  terminal  fittings  2,  thereby  fully  locking  the  45 
male  terminal  fittings  2  in  the  cavities  4  (see  FIG.  8).  In 
this  state,  the  detection  probe  1  4  can  be  substantially 
inserted  through  the  detection  opening  13  formed  in  the 
front  surface  of  the  cap  main  body  12  when  an  electrical 
conduction  check  for  the  male  terminal  fittings  2  is  per-  so 
formed.  Thus,  the  electrical  conduction  check  can  be 
efficiently  performed  without  making  it  necessary  to 
detach  the  cap  3  from  the  male  connector  1  7. 
[0039]  If  the  male  connector  1  7  having  no  hood  or 
receptacle  (hood-less  or  receptacle-less  connector)  is  55 
left  unconnected  with  its  mating  connector,  the  deforma- 
tion  and  breakage  of  the  tabs  5  are  prevented  by  the 
cap  3  detachably  assembled.  Further,  by  omitting  the 

hood,  the  male  connector  17  can  be  made  smaller  by 
the  hood. 
[0040]  If  necessary,  the  male  connector  17  can  be 
assembled  into  the  main  housing  20  after  the  cap  3  is 
detached  therefrom  (see  FIG.  9). 
[0041]  Next,  the  assembling  of  the  male  connectors 
1  7  into  the  main  housing  20  is  described  with  reference 
to  FIGS.  10  to  12. 
[0042]  The  main  housing  20  is  integrally  made  e.g.  of 
a  synthetic  resin  and  can  accommodate  a  plurality  of 
male  connectors  17  therein,  As  shown  in  FIGS.  10-12,  a 
plurality  of  connector  accommodating  chambers  22  in 
which  the  male  connectors  1  7  are  mountable  are  pro- 
vided  in  the  main  housing  20.  The  connector  accommo- 
dating  chambers  22  penetrate  the  main  housing  20 
along  forward  and  backward  directions  (a  connecting 
direction  of  the  main  connector  21  with  an  unillustrated 
mating  connector  is  assumed  to  be  a  forward  direction). 
A  hood  or  receptacle  23  capable  of  at  least  partially 
accommodating  the  mating  connector  is  formed  at  a 
front  part  of  the  main  housing  20.  When  the  male  con- 
nectors  17  are  mounted  in  the  main  housing  20,  the 
hood  23  substantially  surrounds  the  tabs  5. 
[0043]  On  one  of  the  inner  wall  surfaces  defining  each 
connector  accommodating  chamber  22  which  faces  the 
housing  side  engaging  portions  10  of  the  male  connec- 
tor  17  are  provided  connector  engaging  portions  24. 
These  connector  engaging  portions  24  are  engageable 
with  the  housing  side  engaging  portions  10  and  hold  the 
male  connector  1  7  so  as  not  to  come  out  of  the  main 
housing  20. 
[0044]  Each  male  connector  17  is  mounted  in  the 
main  housing  21  as  follows.  First,  the  male  connector  1  7 
is  inserted  into  the  corresponding  connector  accommo- 
dating  chamber  22  from  front.  When  the  engaging  por- 
tions  1  0,  24  are  brought  into  contact  with  each  other,  the 
housing  side  engaging  portions  10  are  elastically 
deformed  inward.  When  the  male  connector  17  is  fur- 
ther  pushed  into  the  connector  accommodating  cham- 
ber  22,  the  housing  side  engaging  portions  10  restore 
their  original  shapes  after  moving  over  the  connector 
engaging  portions  24,  with  the  result  that  the  engaging 
portions  10,  24  are  substantially  engaged  with  each 
other  (see  FIGS.  1  1  and  12).  In  this  way,  the  assembling 
of  the  main  connector  21  is  completed. 
[0045]  As  described  above,  in  this  embodiment,  the 
housing  side  engaging  portions  10  provided  on  the 
male  connector  housing  17  are  engageable  with  the 
engaging  portions  11,  24  of  the  cap  3  and  the  main 
housing  20.  Thus,  the  male  connector  17  needs  not 
have  two  kinds  of  engaging  portions  and,  therefore,  is 
allowed  to  have  a  simpler  construction. 

(Second  Embodiment) 

[0046]  Next,  a  second  embodiment  of  the  invention  is 
described  with  reference  to  FIGS.  13  to  15.  The  second 
embodiment  differs  from  the  first  embodiment  only  in 

5 



9 EP  0  963  008  A2 10 

the  shape  of  a  cap  30.  Accordingly,  no  description  is 
given  on  the  same  or  similar  construction  as  the  first 
embodiment  by  identifying  it  by  the  same  or  similar  ref- 
erence  numerals. 
[0047]  FIG.  1  3  shows  a  plurality  of  caps  30  which  are  s 
formed  while  being  interconnected  with  each  other. 
Such  an  assembly  of  the  caps  30  is  formed  by,  e.g.  vac- 
uum  forming.  Perforations  31  are  formed  in  connecting 
portions  of  the  respective  caps  30.  Depending  on  a  nec- 
essary  number  of  the  caps  30,  the  caps  30  can  be  cut  10 
off  along  the  perforations  31  . 
[0048]  Each  cap  30  is  comprised  of  a  cap  main  body 
32  for  substantially  surrounding  a  projection  space  of 
the  tabs  5  at  a  front  side  of  the  male  connector  1  7  and  a 
retainer  protecting  portion  33  provided  at  a  rear  part  of  15 
the  cap  main  body  32. 
[0049]  The  inner  configuration  of  the  cap  main  body 
32  is  slightly  larger  than  the  outer  configuration  of  the 
outer  diameter  of  the  connector  housing  1  ,  so  that  the 
cap  30  can  be  so  assembled  as  to  cover  the  outer  wall  20 
surfaces  of  the  connector  housing  1  .  Further,  contact 
portions  34  project  from  inner  wall  surfaces  of  the  cap 
main  body  32.  The  front  end  of  the  connector  housing  1 
is  positioned  in  the  cap  30  by  the  front  end  surface  1  8  of 
the  connector  housing  1  coming  into  contact  with  the  25 
contact  portions  34  (see  FIG.  15).  A  length  between  the 
contact  portions  34  and  the  front  end  of  the  cap  main 
body  32  is  substantially  longer  than  a  projecting  length 
of  the  tabs  5  from  the  front  end  surface  18  of  the  con- 
nector  housing  1  .  Further,  the  front  end  surface  of  the  30 
cap  main  body  32  is  formed  with  a  detection  opening  35 
for  permitting  the  insertion  of  the  detection  probe  14. 
[0050]  The  retainer  protecting  portion  33  has  upper, 
lower,  left  and  right  walls  and  substantially  covers  the 
retainers  8  in  the  assembled  state  of  the  cap  30.  The  35 
position  of  the  retainer  protecting  portion  33  is  before 
the  retainers  8  in  their  standby  positions  when  the  cap 
30  is  assembled  with  the  male  connector  17.  The  left 
and  right  side  wall  surfaces  of  the  retainer  protecting 
portion  33  extend  along  the  left  and  right  surfaces  of  the  40 
cap  main  body  32,  whereas  the  upper  and  lower  wall 
surfaces  thereof  are  located  above  and  below  the  cap 
main  body  32.  A  distance  between  the  upper  and  lower 
inner  wall  surfaces  of  the  retainer  protecting  portion  33 
and  the  upper  and  lower  outer  wall  surfaces  of  the  cap  45 
main  body  32  is  slightly  longer  than  a  projecting  dis- 
tance  of  the  retainers  8  in  their  standby  positions.  Fur- 
ther,  the  rear  end  of  the  retainer  protecting  portion  33  is 
located  slightly  behind  the  rear  end  position  of  the  male 
connector  1  7  when  the  cap  30  is  assembled  with  the  so 
male  connector  17  (see  FIG.  15). 
[0051]  Though  unillustrated,  claws  or  connector 
engaging  portions  project  on  the  inner  wall  surfaces  of 
the  retainer  protecting  portion  33  in  positions  corre- 
sponding  to  the  housing  side  engaging  portions  10  of  55 
the  connector  housing  1  ,  and  are  adapted  to  engage  the 
connector  housing  1  and  the  cap  30  with  each  other. 
[0052]  The  same  action  and  effects  as  the  first 

embodiment  can  be  obtained  by  the  second  embodi- 
ment  constructed  as  above. 
[0053]  Further,  in  this  embodiment,  the  retainers  8  in 
the  standby  positions  are  prevented  from  shifting  to  the 
locking  positions  by  being  covered  by  the  retainer  pro- 
tecting  portions  33  when  the  cap  30  is  assembled  with 
the  connector  housing  1  .  Thus,  as  compared  with  the 
retainer  protecting  ribs  16  of  the  first  embodiment,  the 
retainer  shift  preventing  function  is  further  improved. 
[0054]  In  addition,  since  the  cap  30  substantially  cov- 
ers  the  entire  male  connector  1  7  from  its  front  end  to  its 
rear  end,  it  has  a  function  of  protecting  the  entire  male 
connector  1  7. 
[0055]  Further,  a  plurality  of  caps  30  are  integrally 
formed  and  interconnected  via  the  perforations  31. 
Thus,  a  necessary  number  of  caps  30  can  be  cut  off  to 
be  used.  Furthermore,  since  a  batch  of  caps  30  are  inte- 
grally  formed,  a  production  cost  is  lower  as  compared  to 
a  case  where  the  caps  30  are  individually  formed. 
[0056]  The  present  invention  is  not  limited  to  the  fore- 
going  embodiments.  For  example,  the  following  embod- 
iments  are  also  embraced  by  the  scope  of  the  present 
invention  as  defined  in  the  claims. 

(1)  Although  the  male  connectors  of  the  foregoing 
embodiments  are  module  connectors,  the  present 
invention  is  also  applicable  to  usual  male  connec- 
tors. 
(2)  According  to  the  invention,  the  retainer  protect- 
ing  rib  or  the  retainer  protecting  portion  may  not  be 
provided  on  the  cap. 

LIST  OF  REFERENCE  NUMERALS 

[0057] 

1  Connector  Housing 
2  (Male)  Terminal  Fitting 
3,  30  Cap  (Cap  for  Male  Connector) 
4  Cavity 
5  Tab  (Fitting  Projecting  Portions) 
8  Retainer 
10  Housing  Side  Engaging  Portion 
1  1  Cap  Side  Engaging  Portion 
12,32  Cap  Main  Body 
13,  35  Detection  Opening 
1  4  Detection  Probe 
16  Retainer  Protecting  Rib 
1  7  (Male)  Connector 
20  Main  Housing 
21  Main  Connector 
33  Retainer  Protecting  Portion 

Claims 

1  .  A  cap  (3;  30)  for  a  connector  (1  7)  comprising  a  con- 
nector  housing  (1)  and  terminal  fittings  (2)  which 
are  at  least  partially  inserted  or  insertable  into  cav- 
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ities  (4)  formed  in  the  connector  housing  (1)  such 
that  fitting  projecting  portions  (5)  provided  at  the 
leading  ends  thereof  project  from  the  front  end  sur- 
face  (18)  of  the  connector  housing  (1)  without  being 
surrounded,  comprising:  5 

a  cap  main  body  (12;  32)  for  substantially  sur- 
rounding  a  projection  space  of  the  fitting  pro- 
jecting  portions  (5), 
a  cap  engaging  portion  (11)  provided  on  the  10 
cap  main  body  (12;  32)  so  as  to  be  engageable 
with  the  connector  housing  (1),  and 
a  detection  opening  (13;  35)  formed  in  the  front 
surface  of  the  cap  main  body  (12;  32)  so  as  to 
permit  the  insertion  of  a  detection  probe  (1  4).  15 

2.  A  cap  according  to  claim  1  ,  wherein  the  terminal  fit- 
ting  (2)  is  a  male  terminal  fining  (2)  and  the  fining 
projecting  portions  (5)  are  tabs. 

20 
3.  A  cap  according  to  one  or  more  of  the  preceding 

claims,  wherein  the  connector  (17)  comprises  at 
least  one  retainer  (8)  which  is  mounted  in  a  side 
wall  portion  of  the  connector  housing  (1)  such  that 
it  can  be  pushed  from  a  standby  position  (FIG.  2;  5)  25 
to  a  locking  position  (FIG.  8),  and  locks  the  terminal 
fittings  (2)  when  reaching  the  locking  position  (FIG. 
8),  and  wherein  the  cap  main  body  (12)  comprises 
a  retainer  protecting  rib  (16)  which  projects  in  vicin- 
ity  of  the  retainer  (8)  in  the  standby  position  (FIG.  5)  30 
to  prevent  the  retainer  (8)  from  shifting  to  the  lock- 
ing  position  (FIG.  8). 

4.  A  cap  according  to  claim  1  or  2,  wherein  the  con- 
nector  (17)  comprises  at  least  one  retainer  (8)  35 
which  is  mounted  in  a  side  wall  portion  of  the  con- 
nector  housing  (1)  such  that  it  can  be  pushed  from 
a  standby  position  (FIG.  15)  to  a  locking  position 
(FIG.  8),  and  locks  the  terminal  fittings  (2)  when 
reaching  the  locking  position  (FIG.  8),  and  wherein  40 
the  cap  main  body  (32)  comprises  a  retainer  pro- 
tecting  portion  (33)  for  substantially  covering  the 
retainer  (8)  in  the  standby  position  (FIG.  15), 
thereby  preventing  the  retainer  (8)  from  shifting  to 
the  locking  position.  45 

the  connector  housing  (1)  so  that  fitting  project- 
ing  portions  (5)  provided  at  the  leading  ends 
thereof  project  from  the  front  end  surface  (18) 
of  the  connector  housing  (1)  without  being  sur- 
rounded,  and 
a  removable  cap  (3;  30),  in  particular  according 
to  one  or  more  of  the  preceding  claims, 
wherein  the  cap  (3;  30)  comprises: 
a  cap  main  body  (12;  32)  for  substantially  sur- 
rounding  a  projection  space  of  the  fitting  pro- 
jecting  portions  (5),  and 
a  cap  engaging  portion  (11)  provided  on  the 
cap  main  body  (12;  32)  so  as  to  be  detachably 
engageable  with  a  housing  side  engaging  por- 
tion  (10)  provided  on  the  connector  housing 
(1). 

7.  A  connector  according  to  claim  6,  wherein  a  plural- 
ity  of  connectors  (1  7)  form  a  main  connector  (21)  by 
being  accommodated  in  a  main  housing  (22),  and 
wherein  the  housing  side  engaging  portion  (10) 
acts  also  as  an  engaging  portion  for  engaging  the 
main  housing  (22)  and  the  connector  (1  7)  with  each 
other. 

8.  A  connector  according  to  claim  6  or  7,  wherein  the 
cap  (30)  substantially  covers  the  entire  connector 
(1  7)  from  its  front  end  to  its  rear  end. 

9.  A  connector  according  to  one  or  more  of  the  pre- 
ceding  claims  6  to  8,  wherein  the  connector  is  a 
male  connector  (21  ;  17),  the  terminal  fitting  (2)  is  a 
male  terminal  fitting  (2)  and  the  fining  projecting 
portions  (5)  are  tabs  (5). 

5.  A  cap  according  to  one  or  more  of  the  preceding 
claims,  comprising  connecting  portions  intercon- 
necting  a  plurality  of  caps  (30)  being  integrally  or 
unitarily  formed,  wherein  the  connecting  portions  so 
preferably  comprise  perforations  (31)  for  separating 
adjacent  caps  (30)  from  each  other. 

6.  A  connector,  comprising: 
55 

a  connector  housing  (1), 
terminal  fittings  (2)  which  are  at  least  partially 
inserted  or  insertable  into  cavities  (4)  formed  in 
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1  

B  

© a 1  
g g g g n  

i  
n n  1  

2 4  

s i o  

19 



EP  0  963  008  A2 

20 



EP  0  963  008  A2 

21 



EP  0  963  008  A2 

22 



EP  0  963  008  A2 

F I G .   1 6  

P R I O R   A R T  

23 



EP  0  963  008  A2 

F I G .   1 7  

P R I O R   A R T  

1  1 0 2  

24 


	bibliography
	description
	claims
	drawings

