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©  Electrical  connector  equipped  with  a  release  mechanism. 

CO 

©  An  electrical  connector  has  a  release  mecha- 
nism  for  releasing  a  plurality  of  mating  elements.  An 
insulator  frame  body  has  a  plurality  of  conductive 
fixed  contacts.  The  frame  body  is  provided  with  a 
plurality  of  flat  plates  for  moving  the  mating  ele- 
ments.  The  flat  plates  move  to  release  the  mating 
elements  from  engagement  with  the  electrical  con- 
nector.  A  plurality  of  lever  means  are  pivotally  and 
rotatably  supported  on  the  frame  body  to  produce  a 
force  required  to  release  the  mating  elements.  Each 
of  the  lever  means  comprises  an  end  portion  me- 
chanically  coupled  to  a  corresponding  one  of  the  flat 
plates,  and  an  opposite  end  portion  mechanically 
coupled  to  one  manually  operated  means.  When  the 
manually  operated  means  is  pressed  in  an  engaging 
direction,  the  lever  means  are  sequentially  rotated  at 
different  timings.  As  a  result,  the  flat  plates  are 
sequentially  moved  together  with  the  mating  ele- 
ments  in  a  releasing  direction  with  time  delays. 
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This  invention  relates  to  an  electrical  connector 
equipped  with  a  release  mechanism  for  releasing  a 
mating  element  from  engagement  with  the  elec- 
trical  connector  and,  in  particular,  to  an  electrical 
connector  equipped  with  a  release  mechanism  for 
releasing  a  plurality  of  mating  elements  in  a  time 
sequential  fashion. 

A  conventional  electrical  connector  equipped 
with  a  release  mechanism  is  disclosed,  for  exam- 
ple,  in  United  States  Patent  No.  5,026,296  issued 
to  Hashiguchi  and  assigned  to  the  present  as- 
signee.  In  Hashiguchi  patent,  connection  and  dis- 
connection  are  performed  between  one  electrical 
connector  and  one  mating  element.  The  electrical 
connector  comprises  an  insulator  frame  body  for 
receiving  a  mating  element  and  a  release  mecha- 
nism  incorporated  in  the  frame  body.  The  mating 
element  has  a  plurality  of  conductive  mating  con- 
tacts.  The  frame  body  has  a  plurality  of  fixed 
contacts  for  connection  with  the  mating  contacts. 
The  release  mechanism  is  for  releasing  the  mating 
element  from  connection  or  engagement  with  the 
fixed  contacts.  The  release  mechanism  comprises 
a  flat  plate  movable  in  an  engaging  direction  and  a 
releasing  direction,  one  lever  means  for  moving  the 
flat  plate,  and  one  manually  operated  means.  The 
frame  body  is  provided  with  a  hollow  portion  for 
receiving  the  mating  element  and  the  flat  plate.  The 
flat  plate  is  for  moving  the  mating  element  received 
in  the  hollow  portion  in  the  releasing  direction.  The 
lever  means  and  the  manually  operated  means  are 
for  imparting  to  the  flat  plate  a  releasing  force 
required  to  release  the  mating  element.  The  lever 
means  comprises  an  end  portion  mechanically 
coupled  with  a  projection  formed  on  the  flat  plate, 
an  intermediate  portion  pivotally  and  rotatably  sup- 
ported  on  a  support  formed  on  the  frame  body,  and 
an  opposite  end  portion  mechanically  coupled  with 
the  manually  operated  means. 

In  order  to  release  the  mating  element  from 
engagement  with  the  fixed  contacts,  the  manually 
operated  means  is  pressed  in  the  engaging  direc- 
tion.  In  this  event,  the  opposite  end  portion  of  the 
lever  means  rotates  around  the  support  in  a  coun- 
terclockwise  direction.  The  mating  element  on  the 
flat  plate  is  caught  by  a  hook  formed  on  the  flat 
plate  and  is  moved  in  the  releasing  direction.  As  a 
result  of  the  above-mentioned  operation,  the  mating 
element  is  released  from  engagement  with  the 
fixed  contacts. 

As  described  above,  the  electrical  connector 
equipped  with  a  release  mechanism  is  for  engaging 
one  electrical  connector  with  one  mating  element. 
In  order  to  release  one  mating  element  from  en- 
gagement  with  one  electrical  connector,  one  re- 
lease  mechanism  is  needed. 

On  performing  connection  and  disconnection  of 
two  mating  elements,  two  electrical  connectors  are 

superposed  arid  mounted  on  a  chassis  of  an  ap- 
paratus  or  a  printed  circuit  board.  Alternatively,  two 
electrical  connectors  are  mounted  on  a  plane  of  the 
chassis  of  the  apparatus  or  the  printed  circuit  board 

5  in  a  parallel  arrangement. 
When  two  electrical  connectors  are  superpos- 

ed,  a  space  occupied  by  the  electrical  connectors 
has  an  increased  thickness.  As  a  result,  the  ap- 
paratus  suffers  space  restriction  in  thickness  due  to 

io  the  electrical  connectors. 
When  two  electrical  connectors  are  mounted 

on  the  same  plane  in  a  parallel  arrangement,  the 
apparatus  has  space  restriction  in  the  plane. 

The  mounting  space  further  increases  if  more 
75  than  two  mating  elements  are  connected  in  one-to- 

one  correspondence  to  a  plurality  of  electrical  con- 
nectors. 

In  order  to  release  two  mating  elements,  two 
manually  operated  means  must  be  sequentially 

20  pressed  to  move  two  flat  plates  one  by  one.  Thus, 
the  operation  is  complicated. 

Otherwise,  two  manually  operated  means  can 
be  simultaneously  pressed.  In  this  event,  a  pushing 
force  becomes  twice  strong.  Subjected  to  the  twice 

25  strong  pushing  force,  the  electrical  connectors 
fixed  to  the  chassis  or  the  printed  circuit  board  are 
caused  to  be  removed  therefrom  or  to  be  broken. 

It  is  therefore  an  object  of  this  invention  to 
provide  an  electrical  connector  equipped  with  a 

30  release  mechanism  which  is  capable  of  releasing  a 
plurality  of  mating  elements  by  operation  of  a  sin- 
gle  manually  operated  means. 

It  is  another  object  of  this  invention  to  provide 
an  electrical  connector  equipped  with  a  release 

35  mechanism  which  can  reduce  a  mounting  space  of 
the  electrical  connector. 

It  is  a  further  object  of  this  invention  to  provide 
an  electrical  connector  equipped  with  a  release 
mechanism  for  releasing  a  plurality  of  mating  con- 

40  nectors  in  a  time  sequential  fashion  by  simply 
operating  a  single  manually  operated  means  with- 
out  increase  of  a  pushing  force. 

An  electrical  connector  equipped  with  a  release 
mechanism  according  to  this  invention  is  for  use  in 

45  engagement  of  a  plurality  of  mating  elements  and 
comprises  an  insulator  frame  body  having  hollow 
portions  and  a  plurality  of  conductive  fixed  contacts 
arranged  in  the  hollow  portions,  the  hollow  portions 
having  an  open  end  to  allow  reception  of  a  plurality 

50  of  the  mating  elements,  each  of  the  mating  ele- 
ments  having  a  plurality  of  mating  contacts  to  be 
brought  into  electrical  contact  with  the  fixed  con- 
tacts  in  one-to-one  correspondence  while  the  mat- 
ing  element  is  coupled  with  the  frame  body,  a 

55  release  mechanism  being  formed  in  the  frame 
body  to  move  the  mating  elements  in  a  releasing 
direction  along  which  the  mating  contacts  are  re- 
leased  from  engagement  with  the  fixed  contacts, 
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the  release  mechanism  comprising  a  plurality  of 
flat  plates  inserted  into  the  hollow  portions  in  par- 
allel  to  one  another  and  in  one-to-one  correspon- 
dence  to  a  plurality  of  the  mating  elements  and 
movable  in  the  releasing  direction,  a  plurality  of 
lever  means  for  respectively  moving  a  plurality  of 
the  flat  plates  in  the  releasing  direction,  and  one 
manually  operated  means  for  rotating  a  plurality  of 
the  lever  means,  each  of  the  flat  plates  having  hook 
means  for  catching  an  engaging  end  face  of  a 
corresponding  one  of  the  mating  elements  to  me- 
chanically  move  the  corresponding  one  of  the  mat- 
ing  elements  in  the  releasing  direction,  each  of  the 
lever  means  being  located  in  the  midst  of  a  travel- 
ling  path  of  the  manually  operated  means  and 
having  an  end  portion  coupled  to  a  corresponding 
one  of  the  flat  plates,  an  intermediate  portion  pivot- 
ally  and  rotatably  supported  on  a  support  formed 
inside  the  frame  body  in  the  vicinity  of  the  open 
end,  and  an  opposite  end  portion  coupled  to  a  top 
end  of  the  manually  operated  means. 

According  to  an  aspect  of  this  invention,  the 
arrangement  of  the  manually  operated  means  and 
a  plurality  of  the  lever  means  is  such  that  a  plural- 
ity  of  the  lever  means  are  caught  at  different  cou- 
pling  positions  in  the  travelling  path  when  the  man- 
ually  operated  means  is  operated.  The  mating  con- 
tacts  are  released  from  engagement  with  the  fixed 
contacts  in  a  time  sequential  fashion. 

According  to  another  aspect  of  this  invention, 
the  frame  body  comprises  a  chamber  for  receiving 
the  opposite  end  portions  of  the  lever  means  and 
the  top  end  of  the  manually  operated  means.  The 
chamber  has  a  guide  groove  for  guiding  the  top 
end  of  the  manually  operated  means  in  the  engag- 
ing  and  the  releasing  directions. 

According  to  a  further  aspect  of  this  invention, 
each  of  the  flat  plates  comprises  a  first  surface  and 
a  second  surface  opposite  to  the  first  surface.  The 
first  surface  is  provided  at  its  center  portion  with  a 
plate  projection  which  projects  on  the  first  surface 
to  be  coupled  with  the  end  portion  of  a  correspond- 
ing  one  of  the  lever  means.  The  end  portion  of  the 
lever  means  has  a  slit  to  be  loosely  fitted  with  the 
plate  projection.  The  hook  extends  in  a  direction 
opposite  to  the  plate  projection.  A  plurality  of  the 
lever  means  are  arranged  opposite  to  the  first 
surfaces  of  a  plurality  of  the  flat  plates  in  one-to- 
one  correspondence. 

According  to  a  still  further  aspect  of  this  inven- 
tion,  each  of  the  lever  means  is  formed  so  that  the 
distance  between  the  end  portion  and  the  inter- 
mediate  portion  pivotally  supported  on  the  support 
is  shorter  than  the  distance  between  the  intermedi- 
ate  portion  and  the  opposite  end  portion. 

According  to  a  yet  further  aspect  of  this  inven- 
tion,  the  manually  operated  means  is  an  ejector 
comprising  a  block  body  and  an  eject  bar  extend- 

ing  from  a  side  surface  of  the  block  body  along  a 
longitudinal  direction.  The  eject  bar  is  provided  with 
a  plurality  of  lever  coupling  grooves  extending  from 
a  top  end  of  the  eject  bar  towards  the  side  surface 

5  of  the  block  body.  The  opposite  end  portions  of  the 
lever  means  are  coupled  with  the  lever  coupling 
grooves  in  one-to-one  correspondence. 

According  to  a  further  aspect  of  this  invention, 
the  lever  coupling  grooves  extend  from  the  top  end 

io  of  the  eject  bar  towards  the  side  surface  of  the 
block  body  and  have  different  depths  different  from 
one  another. 

According  to  a  further  aspect  of  this  invention, 
the  lever  coupling  grooves  extend  from  the  top  end 

is  of  the  eject  bar  towards  the  side  surface  of  the 
block  body  and  have  the  same  depth.  The  opposite 
end  portions  of  the  lever  means  are  coupled  in 
one-to-one  correspondence  with  the  lever  coupling 
grooves  at  different  coupling  positions. 

20  According  to  a  further  aspect  of  this  invention, 
the  frame  body  has  a  guide  frame  attached  to  the 
frame  body.  The  guide  frame  faces  the  open  end 
of  the  frame  body  to  receive  the  mating  elements. 
The  guide  frame  has  a  plurality  of  guide  plates  for 

25  guiding  the  mating  elements  into  the  hollow  por- 
tion. 

According  to  a  further  aspect  of  this  invention, 
the  guide  frame  has  a  bar  receptacle  formed  at  one 
side  of  the  guide  frame,  and  an  engagement  pro- 

30  jection  assembled  in  the  bar  receptacle  and  out- 
wardly  extending  from  an  end  face  of  the  bar 
receptacle  to  face  an  opening  of  the  chamber  of 
the  frame  body.  The  bar  receptacle  is  provided 
with  a  receptacle  hole  for  receiving  the  manually 

35  operated  means  slidably  in  the  engaging  and  the 
releasing  directions.  The  engagement  projection  is 
provided  with  a  bar  insertion  slit  for  allowing  the 
manually  operated  means  to  pass  therethrough 
along  the  engaging  and  the  releasing  directions. 

40  According  to  a  further  aspect  of  this  invention, 
the  manually  operated  means  comprises  a  block 
body  having  one  surface  provided  with  a  narrow 
groove  extending  along  the  engaging  direction.  A 
guide  projection  is  formed  in  the  receptacle  hole  of 

45  the  bar  receptacle  at  a  side  opposite  to  the  narrow 
groove.  The  guide  projection  is  received  in  the 
narrow  groove  to  restrict  the  movement  of  the 
manually  operated  means  in  the  engaging  and  the 
releasing  directions. 

50  According  to  a  further  aspect  of  this  invention, 
the  guide  frame  comprises  an  elastic  support 
member  extending  from  the  opposite  side  of  the 
guide  frame  in  parallel  to  the  engagement  projec- 
tion.  The  elastic  support  member  is  coupled  to  the 

55  frame  body  through  engagement  with  an  outer  wall 
of  one  side  surface  of  the  frame  body. 

Fig.  1  is  a  plan  view  of  an  electrical  connector 
equipped  with  a  release  mechanism  according 
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to  one  embodiment  of  this  invention; 
Fig.  2  is  an  exploded  perspective  view  of  the 
electrical  connector  equipped  with  a  release 
mechanism  illustrated  in  Fig.  1  with  one  pair  of  a 
flat  plate  and  an  eject  lever  being  omitted; 
Fig.  3  is  an  exploded  perspective  view  of  the 
electrical  connector  equipped  with  a  release 
mechanism  illustrated  in  Fig.  1  with  another  pair 
of  a  flat  plate  and  an  eject  lever  being  omitted; 
Fig.  4  is  a  sectional  view  taken  along  a  line  IX-IX 
in  Fig.  1; 
Fig.  5  is  a  front  view  of  the  release  mechanism 
and  a  frame  body  shown  in  Fig.  1; 
Fig.  6  is  a  front  view  of  a  guide  frame  shown  in 
Fig.  1; 
Fig.  7  is  a  sectional  view  taken  along  a  line  XI-XI 
in  Fig.  1; 
Fig.  8  is  a  partially  sectional  plan  view  of  the 
electrical  connector  equipped  with  a  release 
mechanism  illustrated  in  Fig.  1  with  mating  ele- 
ments  being  engaged; 
Fig.  9  is  a  partially  sectional  plan  view  of  the 
electrical  connector  equipped  with  a  release 
mechanism  illustrated  in  Fig.  1  with  mating  ele- 
ments  being  released; 
Fig.  10  is  a  sectional  view  for  describing  a 
coupling  state  of  one  manually  operated  means 
and  a  plurality  of  lever  means  in  Fig.  1; 
Fig.  11  is  a  sectional  view  for  describing  a 
coupling  state  of  one  manually  operated  means 
and  a  plurality  of  lever  means  according  to 
another  embodiment; 
Fig.  12  is  a  graph  showing  a  pushing  force  for 
releasing  one  mating  element  by  one  manually 
operated  means; 
Fig.  13  is  a  graph  showing  a  pushing  force  for 
releasing  two  mating  elements  by  one  manually 
operated  means  in  a  time  sequential  fashion; 
and 
Fig.  14  is  a  graph  showing  a  pushing  force  for 
simultaneously  releasing  two  mating  elements 
by  one  manually  operated  means. 

Figs.  1  through  5  show  an  electrical  connector 
equipped  with  a  release  mechanism  according  to 
an  embodiment  of  this  invention. 

Referring  to  Figs.  1  through  5,  the  electrical 
connector  equipped  with  a  release  mechanism 
comprises  an  insulator  frame  body  10  and  a  re- 
lease  mechanism  for  releasing  a  plurality  of  mating 
elements  20  such  as  IC  memory  cards.  In  the 
embodiment  illustrated  in  Figs.  1  through  5,  the 
electrical  connector  is  capable  of  performing  con- 
nection  and  disconnection  between  two  mating  ele- 
ments  20a  and  20b  and  one  frame  body  10. 

In  Fig.  1,  a  first  mating  element  20a  in  an 
engagement  state  is  shown  by  a  double  dot-and- 
dash  line.  A  second  mating  element  20b  is  also 
engaged  with  the  frame  body  10  under  the  first 

mating  element  20a,  although  not  shown  in  Fig.  1. 
Fig.  2  shows,  together  with  the  frame  body  10, 

a  single  ejector  59,  a  guide  frame  70,  a  first  flat 
plate  40a,  and  a  first  eject  lever  50a  which  will  later 

5  be  described.  Fig.  3  shows,  together  with  the  frame 
body  10,  the  ejector  59,  the  guide  frame  70,  a 
second  flat  plate  40b,  and  a  second  eject  lever  50b 
which  will  later  be  described. 

The  frame  body  10  has  an  intermediate  plate 
io  11c,  an  upper  plate  11d,  and  a  lower  plate  11e. 

The  upper  and  the  lower  plates  1  1  d  and  11e  are 
arranged  in  parallel  to  the  intermediate  plate  11c 
and  are  upwardly  and  downwardly  spaced  from  the 
intermediate  plate  11c,  respectively.  Thus,  the 

is  frame  body  10  has  a  first  hollow  portion  11a  and  a 
second  hollow  portion  11b  defined  by  the  inter- 
mediate  plate  11c  and  the  upper  plate  1  1  d  and  by 
the  intermediate  plate  11c  and  the  lower  plate  11e, 
respectively.  The  first  and  the  second  hollow  por- 

20  tions  11a  and  11b  has  an  open  end  15  to  allow 
insertion  of  the  first  and  the  second  mating  ele- 
ments  20a  and  20b  into  the  first  and  the  second 
hollow  portions  11a  and  11b,  respectively.  The  first 
and  the  second  mating  elements  20a  and  20b  are 

25  kept  in  parallel  to  each  other  and  inserted  into  the 
first  and  the  second  hollow  portions  11a  and  11b, 
respectively.  The  first  and  the  second  hollow  por- 
tions  11a  and  11b  are  provided  with  a  plurality  of 
conductive  fixed  contacts  30,  as  shown  in  Figs.  4 

30  and  5. 
The  first  and  the  second  mating  elements  20a 

and  20b  have  a  plurality  of  mating  contacts  (not 
shown)  which  are  brought  into  electrical  contact 
with  the  fixed  contacts  30  when  the  first  and  the 

35  second  mating  elements  20a  and  20b  are  coupled 
with  the  frame  body  10. 

The  release  mechanism  is  for  releasing  the 
mating  contacts  from  engagement  with  the  fixed 
contacts  30  by  moving  the  mating  contacts  in  a 

40  releasing  direction.  The  release  mechanism  com- 
prises  the  first  and  the  second  flat  plates  40a  and 
40b  mounted  in  the  first  and  the  second  hollow 
portions  11a  and  11b,  respectively,  first  and  sec- 
ond  lever  members  for  moving  the  first  and  the 

45  second  flat  plates  40a  and  40b,  respectively,  and  a 
manually  operated  member  for  rotating  the  first  and 
the  second  lever  members. 

The  first  and  the  second  lever  members  have  a 
first  eject  lever  50a  and  a  second  eject  lever  50b, 

50  respectively.  The  first  and  the  second  eject  levers 
50a  and  50b  have  end  portions  53a  and  53b  coup- 
led  to  the  first  and  the  second  flat  plates  40a  and 
40b,  respectively.  The  first  and  the  second  eject 
levers  50a  and  50b  have  opposite  end  portions  54a 

55  and  54b  coupled  to  the  manually  operated  mem- 
ber.  The  manually  operated  member  comprises  the 
ejector  59  movable  in  engaging  and  releasing  di- 
rections. 

4 
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Assembled  into  the  first  and  the  second  hollow 
portions  11a  and  11b,  the  fixed  pin  contacts  30 
extend  in  parallel  to  one  another  along  the  engag- 
ing  and  the  releasing  directions.  The  fixed  pin 
contacts  30  is  adapted  to  be  brought  into  contact 
with  the  mating  contacts  (socket  contacts).  The 
frame  body  10  has  opposite  side  walls  whose  inner 
surfaces  are  provided  with  a  first  pair  of  grooves 
12a  and  a  second  pair  of  grooves  12b,  respec- 
tively.  In  the  first  and  the  second  pairs  of  grooves 
12a  and  12b,  opposite  ends  of  the  first  and  the 
second  flat  plates  40a  and  40b  are  fitted  to  be 
slidable  in  the  engaging  and  the  releasing  direc- 
tions. 

As  best  shown  in  Fig.  2,  the  first  flat  plate  40a 
is  located  in  the  vicinity  of  the  upper  plate  1  1  d  and 
between  the  upper  plate  1  1  d  and  the  intermediate 
plate  11c  so  as  to  be  movable  in  the  engaging  and 
the  releasing  directions.  The  first  flat  plate  40a  is 
provided  at  its  engaging  end  with  a  pair  of  first 
hooks  41a  which  are  coupled  with  an  engaging  end 
face  of  the  first  mating  element  20a  to  release  the 
first  mating  element  20a. 

The  first  flat  plate  40a  further  comprises  a  first 
surface  55a  and  a  second  surface  56a  opposite  to 
the  first  surface  55a.  The  first  surface  55a  is  pro- 
vided  at  its  center  portion  with  a  first  plate  projec- 
tion  42a  projecting  on  the  first  surface  55a.  The 
first  plate  projection  42a  is  coupled  with  the  end 
portion  53a  of  the  first  eject  lever  50a.  The  first 
hooks  41a  extend  in  a  direction  opposite  to  the  first 
plate  projection  42a.  The  first  surface  55a  is  op- 
posite  to  the  first  eject  lever  50a. 

The  first  eject  lever  50a  is  provided  at  its 
center  portion  with  an  axial  hole  51a.  The  axial  hole 
51a  is  coupled  to  a  first  support  13a  of  a  cylindrical 
shape  formed  on  the  upper  plate  1  1  d.  The  first 
support  13a  is  positioned  in  the  vicinity  of  the  open 
end  15  of  the  first  hollow  portion  11a.  The  first 
eject  lever  50a  is  coupled  to  the  first  support  13a 
to  be  rotatable  around  the  first  support  13a.  The 
first  eject  lever  50a  is  provided  at  the  end  portion 
53a  with  a  longitudinal  slit  52a.  The  plate  projection 
42a  is  loosely  fitted  in  the  slit  52a.  The  first  eject 
lever  50a  has  an  opposite  end  portion  54a  extend- 
ing  into  a  chamber  14  formed  in  one  of  the  side 
walls  of  the  frame  body  10. 

In  this  structure,  when  the  opposite  end  portion 
54a  of  the  first  eject  lever  50a  is  rotated  in  clock- 
wise  and  counterclockwise  directions,  the  first  flat 
plate  40b  is  moved  in  the  engaging  and  the  releas- 
ing  directions. 

The  first  flat  plate  40a  is  provided  with  a  lon- 
gitudinal  aperture  43a  extending  along  the  engag- 
ing  and  the  releasing  directions.  The  first  support 
13a  has  a  height  substantially  equal  to  the  thick- 
ness  of  the  first  flat  plate  40a.  The  first  support  13a 
is  freely  fitted  in  the  longitudinal  aperture  43a. 

On  the  other  hand,  the  second  flat  plate  40b  is 
best  shown  in  Fig.  3.  The  second  flat  plate  40b  is 
located  in  the  vicinity  of  the  lower  plate  11e  and  in 
the  second  hollow  portion  11b  between  the  lower 

5  plate  11e  and  the  intermediate  plate  11c  so  as  to 
be  movable  in  the  engaging  and  the  releasing 
directions.  The  second  flat  plate  40b  is  provided  at 
its  engaging  end  with  a  pair  of  second  hooks  41b. 
The  second  hooks  41b  are  coupled  to  an  engaging 

io  end  face  of  the  second  mating  element  20b,  which 
is  hidden  under  the  first  mating  element  20a  in  Fig. 
1  ,  to  release  the  second  mating  element  20b. 

The  second  flat  plate  40b  further  comprises  a 
first  surface  55b  and  a  second  surface  56b  op- 

15  posite  to  the  first  surface  55b.  The  second  surface 
56b  is  provided  at  its  center  portion  with  a  second 
plate  projection  42b  projecting  on  the  second  sur- 
face  56b.  The  second  plate  projection  42b  is  coup- 
led  with  the  end  portion  53b  of  the  second  eject 

20  lever  50b.  The  second  eject  lever  50b  is  provided 
at  the  end  portion  53b  with  a  longitudinal  slit  52b 
loosely  fitted  to  the  second  plate  projection  42b. 
The  second  hooks  41b  extend  in  a  direction  op- 
posite  to  the  second  plate  projection  42b.  The 

25  second  eject  lever  50a  is  opposite  to  the  second 
surface  56b  of  the  second  flat  plate  40b. 

The  second  eject  lever  50b  is  provided  at  its 
center  portion  with  an  axial  hole  51  b.  The  axial  hole 
51b  is  coupled  to  a  second  support  13b  formed  on 

30  the  lower  plate  11e.  The  second  eject  lever  50b  is 
coupled  to  the  second  support  13b  to  be  rotatable 
around  the  second  support  13b.  The  second  eject 
lever  50b  has  an  opposite  end  portion  54b  extend- 
ing  into  the  chamber  14  formed  in  one  of  the  side 

35  walls  of  the  frame  body  10. 
In  this  structure,  when  the  opposite  end  portion 

54b  of  the  second  eject  lever  50b  is  rotated  in  the 
clockwise  and  the  counterclockwise  directions,  the 
second  flat  plate  40b  is  moved  in  the  engaging  and 

40  the  releasing  directions. 
The  second  flat  plate  40b  is  provided  with  a 

longitudinal  aperture  43b  extending  along  the  en- 
gaging  and  the  releasing  directions.  The  second 
hollow  portion  11b  is  provided  with  the  second 

45  support  13b  formed  on  the  lower  plate  1  1  e  in  the 
vicinity  of  the  open  end  15.  The  second  eject  lever 
50b  is  rotatably  coupled  to  the  second  support 
13b.  The  second  support  13b  has  a  height  sub- 
stantially  equal  to  the  thickness  of  the  second  flat 

50  plate  40b.  The  second  support  13b  is  freely  fitted 
in  the  longitudinal  aperture  43b. 

The  upper  and  the  lower  plates  1  1  d  and  11e  of 
the  frame  body  10  are  provided  at  their  intermedi- 
ate  portions  with  escape  grooves  15a  and  15b 

55  inwardly  extending  from  the  open  end  15,  respec- 
tively.  The  escape  grooves  15a  and  15b  serve  to 
avoid  interference  with  the  plate  projections  42a 
and  42b,  respectively. 

5 
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When  the  first  and  the  second  mating  elements 
20a  and  20b  are  inserted,  the  end  faces  of  the  first 
and  the  second  mating  elements  20a  and  20b 
press  the  first  and  the  second  hooks  41a  and  41b 
in  the  engaging  direction,  respectively.  Further 
pressing  operation  forces  the  first  and  the  second 
flat  plates  40a  and  40b  to  move  in  the  engaging 
direction.  Simultaneously,  the  first  and  the  second 
mating  elements  20a  and  20b  are  inserted  in  the 
first  and  the  second  hollow  portions  11a  and  11b, 
respectively.  As  a  result,  the  mating  contacts  are 
brought  into  contact  with  the  fixed  contacts  30. 

As  shown  in  Figs.  2  and  3,  a  combination  of 
the  second  flat  plate  40b  and  the  second  eject 
lever  50b  and  a  combination  of  the  first  flat  plate 
40a  and  the  first  eject  lever  50a  are  attached  to  the 
frame  body  10  to  be  symmetrical  with  each  other. 

An  insulator  guide  frame  70  is  coupled  to  the 
frame  body  10  to  face  the  open  end  15.  The  guide 
frame  70  comprises  upper  and  lower  guide  plates 
73a  and  73b  flush  with  the  intermediate  plate  11c 
and  the  lower  plate  11e  of  the  frame  body  10, 
respectively.  The  upper  and  the  lower  guide  plates 
73a  and  73b  are  spaced  from  each  other.  A  first 
space  is  defined  on  the  upper  plate  73a  to  receive 
the  first  mating  element  20a  while  a  second  space 
is  defined  between  the  upper  and  the  lower  plates 
73a  and  73b  to  receive  the  second  mating  element 
20b.  The  upper  and  the  lower  guide  plates  73a  and 
73b  serve  to  guide  the  movement  of  the  first  and 
the  second  mating  elements  20a  and  20b  in  the 
engaging  and  the  releasing  directions.  The  first 
space  on  the  upper  guide  plate  73a  is  opened 
except  opposite  sides  of  the  guide  frame  70.  At 
one  side  of  the  guide  frame  70,  an  elastic  support 
member  71  extends  along  the  engaging  direction. 
The  elastic  support  member  71  is  attached  to  the 
frame  body  10  through  a  coupling  groove  76 
formed  on  an  outer  surface  of  one  side  wall  of  the 
frame  body  10.  The  elastic  support  member  71  is 
provided  with  a  recess  78  to  be  fitted  to  the  cou- 
pling  projection  77  (in  Figs.  1  and  5)  formed  in  the 
coupling  groove  76.  The  guide  frame  70  is  pro- 
vided  with  upper  and  lower  engagement  projec- 
tions  72a  and  72b  extending  in  a  direction  parallel 
to  the  elastic  support  member  71.  The  upper  and 
the  lower  engagement  projections  72a  and  72b  are 
inserted  within  upper  and  lower  reception  grooves 
14a  and  14b  formed  in  the  chamber  14. 

As  also  shown  in  Figs.  5  and  6,  the  ejector  59 
has  a  block  body  61  and  an  eject  bar  60  of  a  plate- 
like  shape  extending  from  one  end  of  the  block 
body  in  a  direction  away  from  the  block  body  61. 
The  chamber  14  of  the  frame  body  10  is  provided 
with  a  guide  groove  16  extending  across  the  upper 
and  the  lower  reception  grooves  14a  and  14b.  A 
top  end  of  the  eject  bar  60  is  inserted  in  the  guide 
groove  16.  A  bar  insertion  slit  74  is  formed  in  the 

engagement  projections  72a  and  72b  along  the 
engaging  direction.  The  eject  bar  60  is  slidably 
inserted  in  the  bar  insertion  slit  74.  The  guide 
frame  70  is  provided  with  a  bar  receptacle  79  at 

5  the  other  side.  The  bar  receptacle  79  is  provided 
with  a  receptacle  hole  75  for  receiving  the  block 
body  61. 

The  eject  bar  60  is  provided  at  its  one  surface 
with  a  groove  63.  The  groove  63  is  engaged  with  a 

io  guide  projection  64  (Fig.  1)  formed  in  the  recepta- 
cle  hole  75  to  avoid  removal  of  the  eject  bar  60. 
The  groove  63  is  slightly  longer  in  shape  in  the 
engaging  and  the  releasing  directions.  The  eject 
bar  60  is  movable  in  the  bar  insertion  slit  74  and 

is  the  guide  groove  16.  The  receptacle  hole  75  is 
provided  at  a  portion  opposite  to  the  groove  63 
with  the  guide  projection  64  fitted  in  the  groove  63 
to  restrict  the  movement  of  the  ejector  59  in  the 
engaging  and  the  releasing  directions. 

20  The  first  and  the  second  eject  levers  50a  and 
50b  are  positioned  in  the  midst  of  a  travelling  path 
of  the  ejector  59  so  that  the  opposite  end  portions 
54a  and  54b  of  the  first  and  the  second  eject  levers 
50a  and  50b  are  engaged  with  the  top  end  of  the 

25  eject  bar  60.  The  eject  bar  60  has  first  and  second 
lever  coupling  grooves  62a  and  62b  at  its  top  end. 
The  eject  bar  60  is  inserted  in  the  receptacle  hole 
75,  the  bar  insertion  slit  74,  and  the  guide  groove 
16  with  the  lever  coupling  grooves  62a  and  62b 

30  being  oriented  ahead  in  the  engaging  direction. 
When  the  eject  bar  60  is  inserted  into  the  recepta- 
cle  hole  75,  the  lever  engaging  grooves  62a  and 
62b  are  engaged  with  the  opposite  end  portions 
54a  and  54b  of  the  first  and  the  second  eject  levers 

35  50a  and  50b,  respectively. 
Next,  releasing  operation  of  the  first  and  the 

second  mating  elements  20a  and  20b  will  be  de- 
scribed  with  reference  to  Figs.  1  and  7  through  10. 
When  the  first  and  the  second  eject  levers  50a  and 

40  50b  are  placed  at  a  position  depicted  by  a  com- 
bination  of  a  solid  line  and  a  dotted  line  in  Fig.  1, 
the  first  and  the  second  mating  elements  20a  and 
20b  are  engaged  with  the  fixed  contacts  30. 

At  first,  the  first  and  the  second  mating  ele- 
45  ments  20a  and  20b  are  inserted  into  the  first  and 

the  second  hollow  portions  11a  and  11b,  respec- 
tively.  In  this  event,  the  top  ends  of  the  first  and  the 
second  mating  elements  20a  and  20b  are  brought 
into  contact  with  the  first  and  the  second  hooks  41a 

50  and  41  b  of  the  first  and  the  second  flat  plates  40a 
and  40b,  respectively.  The  flat  plates  40a  and  40b 
are  pushed  in  the  engaging  direction  depicted  by 
an  arrow  in  Fig.  8  with  a  moving  distance  W.  The 
push  stroke  of  the  ejector  59  is  equal  to  SW.  Then, 

55  the  first  and  the  second  eject  levers  50a  and  50b 
rotate  in  the  clockwise  direction  with  the  movement 
of  the  first  and  the  second  flat  plates  40a  and  40b 
in  the  engaging  direction,  respectively.  The  eject 
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bar  61  is  forced  to  project  from  a  forward  end  of 
the  guide  frame  70,  as  shown  in  Fig.  10.  Thus,  the 
first  and  the  second  mating  elements  20a  and  20b 
are  coupled  with  the  frame  body  10.  Such  state 
transition  is  shown  in  Fig.  1  where  the  first  eject 
lever  50a  is  moved  from  the  position  depicted  by 
the  double  dot-and-dash  line  to  the  position  de- 
picted  by  a  combination  of  the  solid  line  and  the 
dotted  line. 

The  slits  52a  and  52b  of  the  first  and  the 
second  eject  levers  50a  and  50b  are  positioned  at 
center  portions  of  the  first  and  the  second  flat 
plates  40a  and  40b,  respectively,  as  well  as  the 
first  and  the  second  plate  projections  42a  and  42b. 
Accordingly,  the  force  to  remove  the  first  and  the 
second  flat  plates  40a  and  40b  is  always  applied  to 
the  center  portions. 

When  the  ejector  59  is  further  pushed  in  the 
engaging  direction,  the  first  and  the  second  mating 
elements  20a  and  20b  are  released  in  the  releasing 
direction  by  the  first  and  the  second  hooks  41a  and 
41  b  of  the  first  and  the  second  flat  plates  40a  and 
40b.  In  other  words,  the  first  and  the  second  mat- 
ing  elements  20a  and  20b  are  released  from  en- 
gagement  with  the  fixed  contacts  30  in  one  step  of 
pushing  operation  of  the  ejector  59.  As  is  also 
shown  in  Fig.  10,  the  lever  coupling  grooves  62a 
and  62b  of  the  ejector  59  have  the  difference  m 
(Fig.  7)  in  depth  in  the  engaging  and  the  releasing 
directions.  Accordingly,  the  first  and  the  second 
eject  levers  50a  and  50b  are  moved  with  a  time 
delay  S1.  Likewise,  the  first  and  the  second  flat 
plates  40a  and  40b  are  moved  with  the  time  delay 
S1  .  Thus,  the  first  and  the  second  mating  elements 
20a  and  20b  are  sequentially  released  from  en- 
gagement  with  the  fixed  contacts  30  with  the  time 
delay.  Accordingly,  the  pushing  force  of  the  mating 
elements  20a  and  20b  can  be  reduced. 

Preferably,  the  difference  between  the  depths 
of  the  first  and  the  second  lever  coupling  grooves 
62a  and  62b  is  determined  so  that  one  of  the 
mating  elements  20a  and  20b  is  released  from  the 
fixed  contacts  30  after  the  other  of  the  mating 
elements  20a  and  20b  is  released  from  the  fixed 
contacts  30. 

In  the  first  eject  lever  50a,  the  distance  be- 
tween  the  axial  hole  51a  and  the  slit  52a  and  the 
distance  between  the  axial  hole  51a  and  the  lever 
coupling  groove  62a  of  the  ejector  59  is  repre- 
sented  by  A  and  B,  respectively.  Likewise  in  the 
second  eject  lever  50b,  the  distance  between  the 
axial  hole  51b  and  the  slit  52b  and  the  distance 
between  the  axial  hole  51b  and  the  lever  coupling 
groove  62b  of  the  ejector  59  is  represented  by  A 
and  B,  respectively.  As  shown  in  Fig.  8,  the  dis- 
tances  A  and  B  are  selected  so  that  the  distance  A 
is  smaller  than  the  distance  B.  In  this  event,  the 
pushing  force  of  the  ejector  59  is  smaller  than  the 

releasing  force  of  the  mating  elements  20a  and 
20b. 

In  the  eject  bar  60  illustrated  in  Fig.  11,  the 
lever  coupling  grooves  62a  and  62b  have  the  same 

5  depth  while  the  first  and  the  second  eject  levers 
50a  and  50b  are  shifted  from  each  other.  In  this 
structure  also,  the  release  timings  are  different, 
namely,  the  time  delay  S2  is  produced. 

Fig.  12  shows  a  relationship  between  the  push- 
io  ing  force  and  the  pushing  stroke  of  the  ejector  59 

in  case  when  the  first  eject  lever  50a  is  operated 
by  one  ejector  59.  Fig.  13  shows  a  relationship 
between  the  pushing  force  and  the  pushing  stroke 
of  the  ejector  59  in  case  when  the  first  and  the 

is  second  eject  levers  50a  and  50b  are  operated  by 
one  ejector  59.  In  this  case,  operation  can  be 
performed  with  the  pushing  force  equal  to  the 
pushing  force  in  Fig.  12.  As  shown  in  Fig.  14,  the 
pushing  force  has  a  twice  value  in  case  when  the 

20  first  and  the  second  eject  levers  50a  and  50b  are 
simultaneously  pushed  by  one  ejector  59. 

The  guide  frame  70  is  provided  with  fastening 
holes  80a  and  80b  for  fastening  the  guide  frame  70 
to  the  chassis  of  the  apparatus  or  the  printed  circuit 

25  board.  The  electrical  connector  equipped  with  a 
release  mechanism  is  mounted  on  the  circuit  board 
(not  shown).  The  contacts  30  are  connected  to 
conductors  on  the  circuit  board  through  terminal 
portions  outwardly  extending  from  the  frame  body 

30  10.  In  this  structure,  two  mating  elements  20a  and 
20b  are  received  in  one  electrical  connector  with 
one  release  mechanism  without  overlapping  two 
electrical  connectors  each  of  which  is  equipped 
with  a  release  mechanism.  Accordingly,  the  space 

35  occupied  by  the  release  mechanism  is  reduced  in 
thickness  to  save  the  space  for  mounting  the  mat- 
ing  elements  20a  and  20b.  As  described,  the  elec- 
trical  connector  equipped  with  a  release  mecha- 
nism  is  capable  of  connecting  one  electrical  con- 

40  nector  and  a  plurality  of  mating  elements  in  a  time 
sequential  fashion. 

In  the  electrical  connector  according  to  this 
invention,  the  frame  body  10  has  a  thin  portion 
interposed  between  the  mating  elements  20a  and 

45  20b.  Thus,  the  space  is  saved  for  mounting  the 
mating  elements  20a  and  20b  without  overlapping 
two  electrical  connectors  having  thicker  frames. 

Claims 
50 

1.  An  electrical  connector  equipped  with  a  re- 
lease  mechanism  for  use  in  engagement  of  a 
plurality  of  mating  elements,  comprising: 

an  insulator  frame  body  having  hollow  por- 
55  tions  and  a  plurality  of  conductive  fixed  con- 

tacts  arranged  in  said  hollow  portions,  said 
hollow  portions  having  an  open  end  to  allow 
reception  of  a  plurality  of  said  mating  ele- 
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merits, 
each  of  said  mating  elements  having  a 

plurality  of  mating  contacts  to  be  brought  into 
electrical  contact  with  said  fixed  contacts  in 
one-to-one  correspondence  while  said  mating  5 
element  is  coupled  with  said  frame  body, 

a  release  mechanism  being  formed  in  said 
frame  body  to  move  said  mating  elements  in  a 
releasing  direction  along  which  said  mating 
contacts  are  released  from  engagement  with  10 
said  fixed  contacts, 

said  release  mechanism  comprising  a  plu- 
rality  of  flat  plates  inserted  into  said  hollow 
portions  in  parallel  to  one  another  and  in  one- 
to-one  correspondence  to  a  plurality  of  said  is 
mating  elements  and  movable  in  said  releasing 
direction,  a  plurality  of  lever  means  for  respec- 
tively  moving  a  plurality  of  said  flat  plates  in 
said  releasing  direction,  and  one  manually  op- 
erated  means  for  rotating  a  plurality  of  said  20 
lever  means, 

each  of  said  flat  plates  having  hook  means 
for  catching  an  engaging  end  face  of  a  cor- 
responding  one  of  said  mating  elements  to 
mechanically  move  the  corresponding  one  of  25 
said  mating  elements  in  said  releasing  direc- 
tion, 

each  of  said  lever  means  being  located  in 
the  midst  of  a  travelling  path  of  said  manually 
operated  means  and  having  an  end  portion  30 
coupled  to  a  corresponding  one  of  said  flat 
plates,  an  intermediate  portion  pivotally  and 
rotatably  supported  on  a  support  formed  inside 
said  frame  body  in  the  vicinity  of  said  open 
end,  and  an  opposite  end  portion  coupled  to  a  35 
top  end  of  said  manually  operated  means. 

An  electrical  connector  equipped  with  a  re- 
lease  mechanism  as  claimed  in  Claim  1  or  2,  so 
said  frame  body  comprising  a  chamber  for 
receiving  said  opposite  end  portions  of  said 
lever  means  and  said  top  end  of  said  manually 
operated  means,  said  chamber  having  a  guide 
groove  for  guiding  said  top  end  of  said  man-  55 
ually  operated  means  in  said  engaging  and 
said  releasing  directions. 

4.  An  electrical  connector  equipped  with  a  re- 
lease  mechanism  as  claimed  in  one  of  Claims 
1  to  3,  each  of  said  flat  plates  comprising  a 
first  surface  and  a  second  surface  opposite  to 
said  first  surface,  said  first  surface  being  pro- 
vided  at  its  center  portion  with  a  plate  projec- 
tion  which  projects  on  said  first  surface  to  be 
coupled  with  said  end  portion  of  a  correspond- 
ing  one  of  said  lever  means,  said  end  portion 
of  said  lever  means  has  a  slit  to  be  loosely 
fitted  with  said  plate  projection,  said  hook  ex- 
tending  in  a  direction  opposite  to  said  plate 
projection,  a  plurality  of  said  lever  means  be- 
ing  arranged  opposite  to  said  first  surfaces  of  a 
plurality  of  said  flat  plates  in  one-to-one  cor- 
respondence. 

5.  An  electrical  connector  equipped  with  a  re- 
lease  mechanism  as  claimed  in  one  of  Claims 
1  to  4,  each  of  said  lever  means  being  formed 
so  that  the  distance  between  said  end  portion 
and  said  intermediate  portion  pivotally  sup- 
ported  on  said  support  is  shorter  than  the 
distance  between  said  intermediate  portion  and 
said  opposite  end  portion. 

6.  An  electrical  connector  equipped  with  a  re- 
lease  mechanism  as  claimed  in  one  of  Claims 
1  to  5,  said  manually  operated  means  being  an 
ejector  comprising  a  block  body  and  an  eject 
bar  extending  from  a  side  surface  of  said  block 
body  along  a  longitudinal  direction,  said  eject 
bar  being  provided  with  a  plurality  of  lever 
coupling  grooves  extending  from  a  top  end  of 
said  eject  bar  towards  said  side  surface  of  said 
block  body,  said  opposite  end  portions  of  said 
lever  means  are  coupled  with  said  lever  cou- 
pling  grooves  in  one-to-one  correspondence. 

7.  An  electrical  connector  equipped  with  a  re- 
lease  mechanism  as  claimed  in  Claim  6,  said 
lever  coupling  grooves  extend  from  said  top 
end  of  the  eject  bar  towards  said  side  surface 
of  said  block  body  and  have  different  depths 
different  from  one  another. 

8.  An  electrical  connector  equipped  with  a  re- 
lease  mechanism  as  claimed  in  Claim  6,  said 
lever  coupling  grooves  extend  from  said  top 
end  of  said  eject  bar  towards  said  side  surface 
of  said  block  body  and  have  the  same  depth, 
said  opposite  end  portions  of  said  lever  means 
being  coupled  in  one-to-one  correspondence 
with  said  lever  coupling  grooves  at  different 
coupling  positions. 

9.  An  electrical  connector  equipped  with  a  re- 
lease  mechanism  as  claimed  in  one  of  Claims 

An  electrical  connector  equipped  with  a  re- 
lease  mechanism  as  claimed  in  Claim  1, 
wherein  the  arrangement  of  said  manually  op-  40  7. 
erated  means  and  a  plurality  of  said  lever 
means  is  such  that  a  plurality  of  said  lever 
means  are  caught  at  different  coupling  posi- 
tions  in  said  travelling  path  when  said  manually 
operated  means  is  operated,  said  mating  con-  45 
tacts  being  released  from  engagement  with 
said  fixed  contacts  in  a  time  sequential  fashion.  8. 

8 
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3  to  8,  said  frame  body  having  a  guide  frame 
attached  to  said  frame  body,  said  guide  frame 
facing  said  open  end  of  said  frame  body  to 
receive  said  mating  elements,  said  guide 
frame  having  a  plurality  of  guide  plates  for  5 
guiding  said  mating  elements  into  said  hollow 
portion. 

10.  An  electrical  connector  equipped  with  a  re- 
lease  mechanism  as  claimed  in  Claim  9,  said  10 
guide  frame  having  a  bar  receptacle  formed  at 
one  side  of  said  guide  frame,  and  an  engage- 
ment  projection  assembled  in  said  bar  recepta- 
cle  and  outwardly  extending  from  an  end  face 
of  said  bar  receptacle  to  face  an  opening  of  is 
said  chamber  of  said  frame  body,  said  bar 
receptacle  being  provided  with  a  receptacle 
hole  for  receiving  said  manually  operated 
means  slidably  in  said  engaging  and  said  re- 
leasing  directions,  said  engagement  projection  20 
being  provided  with  a  bar  insertion  slit  for 
allowing  said  manually  operated  means  to 
pass  therethrough  along  said  engaging  and 
said  releasing  directions. 

25 
11.  An  electrical  connector  equipped  with  a  re- 

lease  mechanism  as  claimed  in  Claim  9,  said 
manually  operated  means  comprising  a  block 
body  having  one  surface  provided  with  a  nar- 
row  groove  extending  along  said  engaging  di-  30 
rection,  a  guide  projection  being  formed  in  said 
receptacle  hole  of  said  bar  receptacle  at  a  side 
opposite  to  said  narrow  groove,  said  guide 
projection  being  received  in  said  narrow 
groove  to  restrict  the  movement  of  said  man-  35 
ually  operated  means  in  said  engaging  and 
said  releasing  directions. 

12.  An  electrical  connector  equipped  with  a  re- 
lease  mechanism  as  claimed  in  Claim  10,  said  40 
guide  frame  comprising  an  elastic  support 
member  extending  from  other  side  of  said 
guide  frame  in  parallel  to  said  engagement 
projection,  said  elastic  support  member  being 
coupled  to  said  frame  body  through  engage-  45 
ment  with  an  outer  wall  of  one  side  surface  of 
said  frame  body. 

9 



r  U  Sib  1  (I  Al 

F I G .   I 

10 



EP  0  516  177  A1 

11 



EP  0  516  177  A1 

12 



EP  0  516  177  A1 

3 0  

F I G .   4  

13 



EP  0  516  177  A1 

14 



EP  0  516  177  A1 

15 



EP  0  516  177  A1 



EP  0  516  177  A1 



EP  0  516  177  A1 



EP  0  516  177  A1 

F I G .   I  I 

19 



EP  0  516  177  A1 

UJ 
O  
or 
o  

I f  
CO 
Q_ 

0  

F I G .   1  2  
PUSHING  STROKE  OF  EJECTOR 

UJ 
o  
p  

CD 
z  
X  
CO 

0  

F I G .   1 3  
PUSHING  STROKE  OF  EJECTOR 

F I G .   1 4  

PUSHING  STROKE  OF  EJECTOR 

20 



J  European  Patent 
Office 

EUROPEAN  SEARCH  REPORT Application  Number 

EP  92  10  9167 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category! Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  daim 

CLASSIFICATION  Or  THE APPLICATION  (Int.  Q.5  ) 

EP-A-0  393  877  (HEWLETT-PACKARD  CO.) 
*  abstract;  figures  5,6  * 

EP-A-0  345  682  (LICENTIA 
PATENT-  VERWALTUNGS-GMBH.  ) 
*  claims  1-10;  figure  1  * 

FR-A-2  368  206  (  LE  MATERIEL  TELEPHONIQUE) 
*  claims  1-9;  figure  1  * 

US-A-4  489  351  (D'ALAYER  DE  COSTEMORE  D'ARC) 
*  abstract;  figures  1,3  * 

H01R23/70 
H05K7/14 
G06F13/40 

TECHNICAL  FIELDS 
SEARCHED  (Int.  Q.5  ) 

The  present  search  report  has  been  drawn  up  for  all  claims 

H01R 
H05K 
G06F 

Place  of  uarch  Date  af  coarjpletkui  of  the  March  ExaMlMr 
THE  HAGUE  10  SEPTEMBER  1992  HORAK  A.  L. 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  pirtJcularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another 

iocunent  of  the  same  category A  :  technological  background O  :  non-written  disclosure 
P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on,  or 
after  the  filing  date 

D  :  document  cited  in  the  application L  :  document  dted  for  other  reasons 
ft  :  member  of  the  same  patent  family,  corresponding document 


	bibliography
	description
	claims
	drawings
	search report

