
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number: 0  6 0 1   2 6 5   A 2  

E U R O P E A N   PATENT  A P P L I C A T I O N  

©  Application  number:  93103334.4  ©  Int.  CI.5:  H01  R  1 3 / 6 5 8  

@  Date  of  filing:  02.03.93 

®  Priority:  11.12.92  JP  85328/92  Osaka-fu(JP) 

@  Date  of  publication  of  application:  @  Inventor:  Nakamura,  Masahiko 
15.06.94  Bulletin  94/24  720  Kyuhojigreenmanshion, 

1-4-13,  Kitakyuhoji 
©  Designated  Contracting  States:  Yoa-shi,  Osaka-fu(JP) 

DE  FR  GB  IE 

©  Applicant:  HOSIDEN  CORPORATION  ©  Representative:  Fleuchaus,  Leo,  Dipl.-lng.  et  al 
1-4-33,  Kitakyuhoji,  Melchiorstrasse  42 
Yao-shi  D-81479  Munchen  (DE) 

©  Socket-type  multipolar  electrical  connector. 
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©  In  a  socket-type  multipolar  electrical  connector 
to  be  used  together  with  a  plug-type  multipolar  elec- 
trical  connector  as  its  counter  connector,  a  body  1 
has  first  contact-piece  holding  holes  51  with  the 
horizontal  pitch  P1  between  each  adjacent  holding 
holes  being  fine,  and  second  contact-piece  holding 
holes  52  with  the  horizontal  pitch  P2  between  each 
adjacent  holding  holes  being  coarse.  Contact  pieces 
41  are  fitted  in  and  held  by  the  first  and  second 
contact-piece  holding  holes  51,  52.  The  assembly 
pattern  in  which  the  contact  pieces  41  are  arranged, 
is  similar  to  the  assembly  pattern  of  terminals  71 
respectively  extending  from  the  contact  pieces  41. 
The  body  1  and  the  contact  pieces  41  are  sur- 
rounded  by  a  shield  cover  2. 
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Background  of  the  Invention 

1  .  Field  of  the  Invention 

The  present  invention  relates  to  a  socket-type 
multipolar  electrical  connector  to  be  used  together 
with  its  counter  connector  or  plug-type  multipolar 
electrical  connector,  and  more  particularly  to  a 
socket-type  multipolar  electrical  connector  in 
which,  without  hindrance  for  various  types  of  signal 
processings,  the  pitch  between  each  adjacent  con- 
tact  pieces  of  a  plurality  of  contact  pieces  is  mini- 
mized  to  miniaturize  the  connector  with  the  density 
of  contact  pieces  increased,  and  which  can  be 
mounted  directly  on  a  printed  circuit  board. 

2.  Description  of  the  Prior  Art 

When  a  socket-type  multipolar  electrical  con- 
nector  is  used  together  with  its  counter  connector 
or  plug-type  multipolar  electrical  connector  in 
which  all  the  terminal  pins  are  arranged  in  a  pre- 
determined  assembly  pattern  with  high  density,  the 
socket-type  multipolar  electrical  connector  is  re- 
quired  such  that  all  the  contact  pieces  thereof 
corresponding  to  the  terminal  pins  are  also  ar- 
ranged  in  the  same  assembly  pattern  with  high 
density. 

There  is  conventionally  known  a  socket-type 
multipolar  electrical  connector  capable  of  satisfying 
the  requirement  above-mentioned,  which  has  con- 
tact  piece  groups  comprising  a  plurality  of  contact 
pieces  all  of  which  are  assembled  with  the  body  of 
the  connector  with  the  horizontal  pitch  between 
each  adjacent  contact  pieces  being  fine. 

On  the  other  hand,  it  is  recently  required  to 
execute  a  variety  of  signal  processings  using  a 
composite  cable  in  which  a  braided  shell  shield 
surrounds  various  types  of  conductors  (core  wires, 
twisted  wires  and  the  like)  having  different  diam- 
eters. 

When  there  is  used,  as  a  plug-type  multipolar 
electrical  connector  satisfying  the  requirement 
above-mentioned,  an  electrical  connector  of  the 
type  mentioned  earlier  in  which  all  the  terminal 
pins  are  arranged  in  a  predetermined  assembly 
pattern  with  high  density,  this  presents  the  problem 
that  it  becomes  difficult  to  provide  a  space  neces- 
sary  for  connecting  (by  soldering  or  calking)  the 
respective  conductors  of  the  composite  cable  to 
the  respective  terminal  pins.  The  same  problem 
also  resides  in  a  socket-type  multipolar  electrical 
connector. 

As  prior  art  proposed  in  view  of  this  problem, 
there  is  known  technique  discussed  in  Japanese 
Utility  Model  Publication  No.  4-15664.  This  tech- 
nique  relates  to  a  plug-type  multipolar  electrical 
connector  which  facilitates  the  wire  handling  of 

connecting  the  respective  conductors  having  dif- 
ferent  diameters  of  a  composite  cable  to  respective 
terminal  pins,  yet  enabling  the  electrical  connector 
to  be  miniaturized  with  the  density  of  terminal  pins 

5  increased.  More  specifically,  this  plug-type  mul- 
tipolar  electrical  connector  is  arranged  such  that 
the  terminal  pins  are  divided  into  a  terminal  pin 
group  for  thin  conductors  and  a  terminal  pin  group 
for  thick  conductors,  the  horizontal  pitch  between 

io  each  adjacent  terminal  pins  of  the  terminal  pin 
group  for  thin  conductors  is  fine,  the  horizontal 
pitch  between  each  adjacent  terminal  pins  of  the 
terminal  pin  group  for  thick  conductors  is  coarse, 
the  terminal  pin  group  for  thin  conductors  is  dis- 

75  posed  at  the  center  of  the  body  made  of  an  insulat- 
ing  material,  and  the  terminal  pin  group  for  thick 
conductors  is  disposed  at  a  lateral  side  of  the 
terminal  pin  group  for  thin  conductors. 

20  Summary  of  the  Invention 

The  present  invention  is  proposed  in  view  of 
the  foregoing. 

It  is  an  object  of  the  present  invention  to  pro- 
25  vide  a  socket-type  multipolar  electrical  connector 

which  can  be  used  together  with,  as  its  counter 
connector,  a  plug-type  multipolar  electrical  connec- 
tor  as  shown  in  Japanese  Utility  Model  Publication 
No.  4-15664  which  comprises  a  terminal  pin  group 

30  for  thin  conductors  in  which  the  horizontal  pitch 
between  each  adjacent  terminal  pins  is  fine,  and  a 
terminal  pin  group  for  thick  conductors  in  which  the 
horizontal  pitch  between  each  adjacent  terminal 
pins  is  coarse,  the  terminal  pin  group  for  thick 

35  conductors  being  disposed  at  a  lateral  side  of  the 
terminal  pin  group  for  thin  conductors. 

It  is  another  object  of  the  present  invention  to 
provide  a  socket-type  multipolar  electrical  connec- 
tor  which  is  effectively  restrained  from  being  in- 

40  creased  in  size  to  meet  the  demand  for  a  miniatur- 
ized  connector. 

It  is  a  further  object  of  the  present  invention  to 
provide  a  socket-type  multipolar  electrical  connec- 
tor  having  an  excellent  shielding  function  as  an 

45  anti-noise  (electrical  noise)  measure. 
It  is  still  another  object  of  the  present  invention 

to  provide  a  socket-type  multipolar  electrical  con- 
nector  excellent  in  maneuverability  of  attaching  to 
and  removing  from  its  counter  connector  or  plug- 

so  type  multipolar  electrical  connector  and  also  ex- 
cellent  in  performance  of  preventing  the  socket- 
type  multipolar  electrical  connector  as  attached  to 
its  counter  connector  from  being  unexpectedly  dis- 
connected  therefrom. 

55  To  achieve  the  objects  above-mentioned,  the 
present  invention  provides  a  socket-type  multipolar 
electrical  connector  having  a  body  made  of  an 
insulating  material  in  which  contact  piece  groups 
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having  a  plurality  of  contact  pieces  are  assembled, 
and  this  socket-type  multipolar  electrical  connector 
is  characterized  in  that  the  contact  piece  groups 
comprise:  a  first  contact  piece  group  including  a 
plurality  of  first  contact  pieces  which  are  disposed 
in  the  body  at  the  center  thereof  with  the  horizontal 
pitch  between  each  adjacent  contact  pieces  being 
fine;  and  a  second  contact  piece  group  including  a 
plurality  of  second  contact  pieces  which  are  dis- 
posed  in  the  body  at  a  lateral  side  of  the  first 
contact  piece  group  with  the  horizontal  pitch  be- 
tween  each  adjacent  contact  pieces  being  coarse. 

According  to  the  socket-type  multipolar  elec- 
trical  connector  having  the  arrangement  above- 
mentioned,  the  layout  and  the  horizontal  and  verti- 
cal  pitches  of  the  plurality  of  first  and  second 
contact  pieces  forming  the  contact  piece  groups 
can  fit  in  with  the  layout  and  the  horizontal  and 
vertical  pitches  of  terminal  pin  groups  for  thin  and 
thick  conductors  of  a  plug-type  multipolar  electrical 
connector  using  a  composite  cable.  Accordingly, 
such  a  plug-type  multipolar  electrical  connector 
can  be  used  as  a  counter  connector.  Further,  by 
connecting  the  plurality  of  first  contact  pieces  to 
the  thin  conductors  of  the  composite  cable  and  by 
connecting  the  plurality  of  second  contact  pieces  to 
the  thick  conductors  of  the  composite  cable,  the 
respective  contact  pieces  can  be  readily  connected 
to  the  respective  conductors  of  the  composite  ca- 
ble  having  different  diameters.  Accordingly,  the 
socket-type  multipolar  electrical  connector  of  the 
present  invention  can  be  miniaturized  with  the  den- 
sity  of  the  contact  pieces  increased. 

According  to  the  present  invention,  the  socket- 
type  multipolar  electrical  connector  may  further 
comprise:  a  first  contact-piece  holding  hole  group 
having  a  plurality  of  first  contact-piece  holding 
holes  formed  in  the  body  and  arranged  at  a  plural- 
ity  of  levels  in  the  vertical  direction  of  the  body 
with  the  horizontal  pitch  between  each  adjacent 
holes  being  fine,  the  first  contact-piece  holding 
holes  being  adapted  such  that  terminal  pins  of  a 
plug-type  multipolar  electrical  connector  are  re- 
spectively  inserted  therein;  and  a  second  contact- 
piece  holding  hole  group  having  a  plurality  of  sec- 
ond  contact-piece  holding  holes  formed  in  the  body 
at  a  lateral  side  of  the  first  contact-piece  holding 
hole  group  and  arranged  at  a  plurality  of  levels  in 
the  vertical  direction  of  the  body  with  the  horizontal 
pitch  between  each  adjacent  holes  being  coarse, 
the  second  contact-piece  holding  holes  being 
adapted  such  that  terminal  pins  of  the  plug-type 
multipolar  electrical  connector  are  respectively  in- 
serted  therein;  the  first  contact  pieces  being  re- 
spectively  fitted  in  and  held  by  the  first  contact- 
piece  holding  holes,  and  the  second  contact  pieces 
being  respectively  fitted  in  and  held  by  the  second 
contact-piece  holding  holes. 

According  to  the  socket-type  multipolar  elec- 
trical  connector  having  the  arrangement  above- 
mentioned,  the  layout  and  the  horizontal  and  verti- 
cal  pitches  of  the  first  and  second  contact-piece 

5  holding  holes  can  fit  in  with  the  layout  and  the 
horizontal  and  vertical  pitches  of  terminal  pin 
groups  for  thin  and  thick  conductors  of  a  plug-type 
multipolar  electrical  connector  using  a  composite 
cable.  Accordingly,  such  a  plug-type  multipolar 

io  electrical  connector  can  be  used  as  a  counter 
connector.  Further,  the  respective  contact  pieces 
can  be  fitted  in  and  held  by  the  first  and  second 
contact-piece  holding  holes.  Accordingly,  even 
though  each  of  the  contact  pieces  is  made  in  the 

is  form  of  a  very  slender  piece  to  miniaturize  the 
connector  in  its  entirety,  the  first  and  second  con- 
tact-piece  holding  holes  securely  maintain  the 
shapes  of  the  contact  pieces,  thus  restraining  the 
contact  pieces  from  being  deformed. 

20  According  to  the  present  invention,  the  socket- 
type  multipolar  electrical  connector  may  comprise: 
a  first  terminal  group  comprising  a  plurality  of  first 
terminals  extending  downwardly  from  and  at  right 
angles  to  the  rear  end  portions  of  the  first  contact 

25  pieces  forming  the  first  contact  piece  group;  and  a 
second  terminal  group  comprising  a  plurality  of 
second  terminals  extending  downwardly  from  and 
at  right  angles  to  the  rear  end  portions  of  the 
second  contact  pieces  forming  the  second  contact 

30  piece  group,  the  plurality  of  first  and  second  termi- 
nals  which  form  the  terminal  groups  being  arranged 
in  an  assembly  pattern  similar  to  the  assembly 
pattern  in  which  the  contact  pieces  forming  the 
contact  piece  groups  are  arranged.  When  it  is  said 

35  in  the  foregoing  that  the  assembly  pattern  of  the 
terminals  is  similar  to  the  assembly  pattern  of  the 
contact  pieces,  this  means  that  the  layout  or  ar- 
rangement  of  the  terminal  is  generally  similar  to  the 
layout  or  arrangement  of  the  contact  pieces.  More 

40  specifically,  it  means  that,  when  the  contact  pieces 
are  arranged  in  a  grid  manner,  the  terminals  are 
also  arranged  in  a  grid  manner.  Accordingly,  it 
does  not  mean  that  the  horizontal  and  vertical 
pitches  of  the  terminals  are  identical  to  those  of  the 

45  contact  pieces  in  terms  of  numeral  values. 
According  to  the  socket-type  multipolar  elec- 

trical  connector  having  the  arrangement  above- 
mentioned,  the  assembly  pattern  of  the  terminals 
forming  the  terminal  groups,  is  similar  to  the  as- 

50  sembly  pattern  of  the  contact  pieces  forming  the 
contact  piece  groups.  Accordingly,  the  terminals 
forming  the  terminal  groups  can  be  regularly  ar- 
ranged,  thus  enabling  the  production  steps  to  be 
simplified. 

55  According  to  the  present  invention,  the  socket- 
type  multipolar  electrical  connector  may  further 
comprise  a  plate-like  terminal  holder  having  termi- 
nal  holding  holes  arranged  in  an  assembly  pattern 
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identical  with  the  assembly  pattern  in  which  the 
terminal  groups  are  arranged,  the  terminals  which 
form  the  terminal  groups,  being  respectively  in- 
serted  into  the  terminal  holding  holes,  and  the 
terminal  holder  being  fitted  in  an  opening  at  the 
bottom  of  the  rearward  portion  of  the  body. 

According  to  the  socket-type  multipolar  elec- 
trical  connector  having  the  arrangement  above- 
mentioned,  the  terminal  holder  can  securely  main- 
tain  the  terminals  forming  the  terminal  groups  in 
predetermined  pitches.  Further,  the  terminal  holder 
can  maintain  the  shapes  of  the  terminals,  thus 
restraining  the  terminals  from  being  deformed, 
even  though  each  of  the  terminals  is  made  in  the 
form  of  a  very  slender  piece. 

According  to  the  present  invention,  the  socket- 
type  multipolar  electrical  connector  may  further 
comprise  a  shield  cover  comprising,  in  a  unitary 
structure:  a  case-like  portion  put  on  the  forward 
portion  of  the  body;  an  intermediate  plate  portion 
so  put  on  the  rearward  portion  of  the  body  as  to 
surround  the  top  and  lateral  sides  of  the  rearward 
portion,  the  intermediate  plate  portion  integrally 
having  terminals  which  downwardly  extend;  and  a 
rear  surface  portion  for  closing  an  opening  at  the 
rear  side  of  the  body,  the  rear  surface  portion 
being  bent  at  a  boundary  part  thereof  between  the 
rear  surface  portion  and  the  intermediate  plate  por- 
tion,  thereby  to  close  the  opening  of  the  body. 

According  to  the  socket-type  multipolar  elec- 
trical  connector  having  the  arrangement  above- 
mentioned,  the  shield  cover  can  make  the  entire 
connector  in  a  compact  design  in  external  appear- 
ance.  Further,  the  shield  cover  has,  in  a  unitary 
structure,  the  case-like  portion  which  surrounds  the 
forward  portion  of  the  body,  the  intermediate  plate 
portion  which  surrounds  the  top  and  lateral  sides  of 
the  rearward  portion  of  the  body,  and  the  rear 
surface  portion  which  closes  the  opening  of  the 
body.  This  presents  an  excellent  shielding  perfor- 
mance  as  an  anti-noise  measure.  Further,  when  the 
terminals  integrally  formed  at  the  shield  cover  are 
used  as  grounding  terminals,  the  shielding  perfor- 
mance  can  be  further  enhanced.  Thus,  the  present 
invention  can  provide  a  socket-type  multipolar  elec- 
trical  connector  which  meets  the  demand  for  min- 
iaturization  and  higher  density  and  which  is  ex- 
cellent  in  shielding  performance  as  a  anti-noise 
measure. 

According  to  the  present  invention,  the  socket- 
type  multipolar  electrical  connector  may  be  ar- 
ranged  such  that  there  is  formed,  between  the 
case-like  portion  of  the  shield  cover  and  the  for- 
ward  portion  of  the  body  on  which  the  case-like 
portion  is  put,  a  space  in  which  a  shield  cover  of  a 
plug-type  electrical  connector  is  adapted  to  be 
fitted,  and  that  the  case-like  portion  has  a  top  plate 
portion,  inclined  surfaces  extending,  as  downwardly 

inclined,  from  both  transverse  ends  of  the  top  plate 
portion,  a  pair  of  lateral  plates  downwardly  extend- 
ing  from  the  lower  ends  of  the  inclined  surfaces, 
and  a  lower  plate  portion  extending  between  the 

5  lateral  plates. 
According  to  the  socket-type  multipolar  elec- 

trical  connector  having  the  arrangement  above- 
mentioned,  the  upper  portion  of  the  shield  cover  is 
different  in  shape  from  the  lower  portion  thereof. 

io  This  effectively  prevents  a  plug-type  multipolar 
electrical  connector  from  being  erroneously  insert- 
ed.  Such  an  erroneous-insertion  preventive  function 
prevents  the  contact  pieces  from  being  deformed 
due  to  erroneous  insertion  of  a  plug-type  multipolar 

is  electrical  connector. 
According  to  the  present  invention,  the  socket- 

type  multipolar  electrical  connector  may  be  ar- 
ranged  such  that  the  case-like  portion  of  the  shield 
cover  is  provided  in  the  pair  of  lateral  plates  thereof 

20  with  engagement  holes  into  and  from  which  locking 
projections  of  a  shield  cover  of  a  plug-type  elec- 
trical  connector  are  adapted  to  be  fitted  and  re- 
moved. 

According  to  the  arrangement  above-men- 
25  tioned,  the  socket-type  multipolar  electrical  connec- 

tor  can  be  securely  connected  to  its  counter  con- 
nector  or  plug-type  multipolar  electrical  connector, 
and  the  socket-type  multipolar  electrical  connector 
as  connected  to  its  counter  connector  or  plug-type 

30  multipolar  electrical  connector  is  prevented  from 
being  unexpectedly  removed  therefrom. 

These  and  other  feabures,  objects  and  advan- 
tages  of  the  present  invention  will  be  more  fully 
apparent  from  the  following  description  of  embodi- 

35  ments  thereof. 

Brief  Description  of  the  Drawings 

Figure  1  is  an  exploded  perspective  view  of  a 
40  body,  a  shield  cover  and  a  terminal  holder  of  a 

socket-type  multipolar  electrical  connector  ac- 
cording  to  an  embodiment  of  the  present  inven- 
tion; 
Figure  2  is  a  plan  view  of  contact  pieces  and 

45  terminals  used  in  the  connector  shown  in  Figure 
1; 
Figure  3  is  a  side  view  of  the  contact  pieces  and 
terminals  used  in  the  connector  shown  in  Figure 
1; 

50  Figure  4  is  a  front  view  of  the  connector  shown 
in  Figure  1  ; 
Figure  5  is  a  side  view  of  the  connector  shown 
in  Figure  1  ; 
Figure  6  is  an  end  view  of  the  connector  shown 

55  in  Figure  1  ; 
Figure  7  is  a  plan  view,  with  portions  broken 
away,  of  the  connector  shown  in  Figure  1  ; 

4 
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Figure  8  is  a  bottom  view  of  the  connector 
shown  in  Figure  1  ; 
Figure  9  is  a  plan  view  of  the  body  with  portions 
shown  in  section; 
Figure  10  is  a  section  view  taken  along  the  line 
X-X  in  Figure  9; 
Figure  11  is  an  enlarged  section  view  of  portions 
of  the  connector  shown  in  Figure  1  ; 
Figure  12  is  a  plan  view  of  a  plug-type  mul- 
tipolar  electrical  connector  with  portions  shown 
in  section; 
Figure  13  is  a  view,  with  portions  broken  away, 
a  stage  of  an  operation  of  connecting  the  sock- 
et-type  multipolar  electrical  connector  to  the 
plug-type  multipolar  electrical  connector; 
Figure  14  is  a  view  illustrating  another  stage  of 
the  operation  of  connecting  the  socket-type  mul- 
tipolar  electrical  connector  to  the  plug-type  mul- 
tipolar  electrical  connector; 
Figure  15  is  a  view  illustrating  a  further  stage  of 
the  operation  of  connecting  the  socket-type  mul- 
tipolar  electrical  connector  to  the  plug-type  mul- 
tipolar  electrical  connector;  and 
Figure  16  is  a  view,  with  portions  broken  away, 
illustrating  an  operation  of  removing  the  socket- 
type  multipolar  electrical  connector  from  the 
plug-type  multipolar  electrical  connector. 

Detailed  Description  of  the  Preferred  Embodi- 
ments 

In  Fig.  1,  a  socket-type  multipolar  electrical 
connector  has  a  body  1  ,  a  shield  cover  2,  a  termi- 
nal  holder  8  and  the  like. 

As  shown  in  Figs.  1,  9  and  10,  the  body  1  is 
molded  from  resin  excellent  in  insulating  prop- 
erties.  The  shape  in  front  elevation  of  the  body  1  is 
long  from  side  to  side  and  substantially  rectangu- 
lar.  The  body  1  has  a  forward  portion  11,  a  rear- 
ward  portion  12  and  a  stepped  portion  13  at  the 
boundary  area  there-between  at  which  the  rearward 
portion  12  outwardly  projects.  In  the  body  1,  the 
forward  portion  11  is  provided  in  the  lateral  sur- 
faces  thereof  with  concave  grooves  14  extending  in 
the  longitudinal  direction  A.  The  concave  grooves 
14  are  opened  at  the  front  ends  thereof  and  pro- 
vided  at  the  rear  surfaces  thereof  with  inclined 
surfaces  14a.  The  forward  portion  11  of  the  body  1 
has  a  plurality  of  contact-piece  holding  holes  which 
are  pierced  through  the  forward  portion  11.  These 
contact-piece  holding  holes  are  divided  into  two 
groups,  i.e.,  a  first  contact-piece  holding  hole  group 
comprising  a  plurality  of  first  contact-piece  holding 
holes  51  in  which  the  horizontal  pitch  P1  between 
each  adjacent  holes  is  fine  as  shown  in  Fig.  4,  and 
a  second  contact-piece  holding  hole  group  com- 
prising  a  plurality  of  second  contact-piece  holding 
holes  52  in  which  the  horizontal  pitch  P2  between 

each  adjacent  holes  is  coarse  as  shown  in  Fig.  4. 
These  first  and  second  contact-piece  holding  hole 
groups  form  a  contact-piece  holding  hole  group  5. 
The  second  contact-piece  holding  holes  52  are 

5  formed  at  a  lateral  side  of  the  first  contact-piece 
holding  holes  51.  The  first  contact-piece  holding 
holes  51  and  the  second  contact-piece  holding 
holes  52  are  basically  arranged  in  a  grid  manner  in 
which  a  plurality  of  stages  are  vertically  arranged 

io  (basically  5  stages  in  Fig.  4).  In  Fig.  4,  the  first 
contact-piece  holding  holes  51'  of  one  row  in  the 
vicinity  of  the  left  lateral  side  of  the  body  1  are 
formed  in  three  alternate  stages,  and  the  first  con- 
tact-piece  holding  holes  51  "  of  the  left-end  row  are 

is  formed  in  the  two  highest  and  lowest  stages  with 
the  intermediate  three  stages  skipped.  The  second 
contact-piece  holding  holes  52  are  formed  substan- 
tially  symmetrically  with  respect  to  the  first  contact- 
piece  holding  holes  51',  51".  Terminal  pins  300  of 

20  a  plug-type  multipolar  electrical  connector  to  be 
discussed  later  (See  Fig.  12)  are  to  be  respectively 
inserted  into  the  contact-piece  holding  holes  51  ,  52 
forming  the  contact-piece  holding  hole  group  5. 

As  shown  in  Fig.  10,  the  first  contact-piece 
25  holding  holes  51  have  engagement  projections  53 

on  the  upper  walls  of  the  rear  ends  thereof.  Al- 
though  not  shown,  the  second  contact-piece  hold- 
ing  holes  52  have  similar  engagement  projections. 

As  understood  from  Figs.  9  and  10,  the  body  1 
30  is  provided  at  the  rearward  portion  12  thereof  with 

projecting  walls  15  which  extend  from  the  lateral 
walls  of  the  forward  portion  11  in  the  rearward 
direction  R.  The  projecting  walls  15  are  provided  in 
the  lateral  sides  thereof  with  concave  grooves  16 

35  extending  in  the  longitudinal  direction  A.  The  pro- 
jecting  walls  15  are  provided  at  the  upper  outside 
corners  thereof  with  inclined  surfaces  17.  The  rear- 
ward  portion  12  of  the  body  1  has  openings  1a,  1b 
at  the  rear  side  and  bottom  thereof,  respectively.  In 

40  the  space  between  the  projecting  walls  15,  vertical 
ribs  61  to  65  for  holding  the  contact  pieces  project, 
in  the  rearward  direction  R,  from  a  plurality  of 
vertical  and  transverse  positions  of  the  rear  surface 
18  of  the  forward  portion  11  of  the  body  1.  Horizon- 

45  tal  ribs  61'  to  65'  are  respectively  formed  on  the 
vertical  ribs  61  to  65  as  transversely  projecting 
from  the  upper  end  edges  of  the  vertical  ribs  61  to 
65.  The  rearwardly  projecting  distances  of  the  verti- 
cal  and  horizontal  ribs  61  to  65,  61'  to  65'  from  the 

50  forward  portion  of  the  body  are  gradually  reduced 
in  the  direction  from  the  highest  ribs  toward  the 
lowest  ribs.  Partitioned  spaces  S  defined  by  the 
vertical  and  horizontal  ribs  61  to  65,  61'  to  65' 
respectively  communicate  with  the  first  and  second 

55  contact-piece  holding  holes  51,  52.  In  this  embodi- 
ment,  the  horizontal  rib  62'  of  the  left-end  vertical 
rib  62  and  the  horizontal  rib  62'  for  the  vertical  rib 
62  next  thereto  are  formed  in  a  unitary  structure  in 

5 
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the  form  of  a  flat  plate,  and  the  horizontal  rib  62'  of 
the  right-end  vertical  rib  62  and  the  horizontal  rib 
62'  for  the  vertical  rib  62  next  thereto  are  also 
formed  in  a  unitary  structure  in  the  form  of  a  flat 
plate  (See  Fig.  9).  Further,  all  the  horizontal  ribs  63' 
of  the  vertical  ribs  63  are  formed  in  a  unitary 
structure  in  the  form  of  a  flat  plate  (See  Fig.  10). 

Plate  portions  19  downwardly  project  from  the 
lower  end  edges  of  the  projecting  walls  15.  The 
plate  portions  19  are  provided  at  the  outer  sides 
thereof  with  engagement  projections  19a  (See  Fig. 
1)  and  at  the  inner  sides  thereof  with  engagement 
grooves  19b  (See  Fig.  10).  At  the  stepped  portion 
13,  a  rib  10  having  three  concaves  10a,  10b  is 
formed  on  the  top  of  the  body  1,  and  a  concave 
10c  is  formed  at  the  bottom  of  the  body  1  (See 
Fig.  10). 

As  shown  in  Fig.  1,  the  shield  cover  2  before  it 
is  assembled  with  the  body  1  has,  in  a  unitary 
structure,  a  case-like  portion  21,  an  intermediate 
plate  portion  22  and  a  rear  surface  portion  23 
which  projects  from  the  intermediate  plate  portion 
22  in  the  rearward  direction  R. 

The  case-like  portion  21  has  a  top  plate  portion 
21a,  inclined  plate  portions  21b  inclined  downwar- 
dly  from  the  both  lateral  ends  of  the  top  plate 
portion  21a,  a  pair  of  lateral  plates  21c  downwardly 
extending  from  the  lower  ends  of  the  inclined  plate 
portions  21b,  and  a  lower  plate  portion  21  d  extend- 
ing  between  the  lateral  plates  21c.  The  lower  plate 
portion  21  d  is  transversely  divided  at  the  center 
thereof  with  the  divided  ends  thereof  abutting  to 
each  other.  The  lateral  plates  21c  are  provided  at 
portions  of  the  front  end  edges  thereof  with  guide 
portions  21  e  which  are  outwardly  expanded.  En- 
gagement  holes  21  f  are  formed  immediately  rear- 
ward  of  the  guide  portions  21  e.  Inwardly  expanding 
contact  portions  24  are  formed  at  a  plurality  of 
positions  of  the  top  plate  portion  21a  and  the  lower 
plate  portion  21  d  in  the  vicinity  of  the  front  ends 
thereof.  The  lower  plate  portion  21  d  has  an  en- 
gagement  piece  33  which  projects  in  the  rearward 
direction  R  (See  Figs.  4,  8,  11). 

The  shape  of  the  intermediate  plate  portion  22 
is  similar  to  the  case-like  portion  21,  but  lacks  in 
the  lower  plate  portion  21  d.  The  intermediate  plate 
portion  22  is  provided  at  two  different  positions  of 
each  of  the  lateral  sides  thereof  with  downwardly 
projecting  terminals  25,  26.  Engagement  pawls  32 
are  formed  between  the  terminals  25,  26.  The 
intermediate  plate  portion  22  also  has  inwardly 
expanding  portions  27  at  the  positions  correspond- 
ing  to  the  concave  grooves  16  in  the  body  1.  At  the 
boundary  part  between  the  intermediate  plate  por- 
tion  22  and  the  top  plate  portion  21a  of  the  case- 
like  portion  21  ,  there  are  formed  engagement  pawls 
28,  29  by  and  between  which  the  rib  10  of  the 
body  1  is  held.  The  intermediate  plate  portion  22  is 

provided  at  the  rear  end  portions  of  the  lateral 
sides  thereof  with  engagement  projections  20. 

In  the  rear  surface  portion  23,  a  boundary 
portion  23a  between  the  rear  surface  portion  23 

5  and  the  intermediate  plate  portion  22  is  so  formed 
as  to  be  bent.  The  rear  surface  portion  23  is 
provided  at  the  lateral  sides  thereof  with  plate 
pieces  30  having  engagement  holes  31  . 

The  shield  cover  2  having  the  arrangement 
io  above-mentioned  may  be  integrally  formed  by 

punching  or  bending  a  metallic  plate. 
The  terminal  holder  8  has  a  plurality  of  terminal 

holding  holes  81  arranged  in  the  same  assembly 
pattern  as  the  assembly  pattern  in  which  terminals 

is  71,  to  be  discussed  later,  are  arranged.  The  termi- 
nal  holder  8  is  provided  at  the  lateral  sides  thereof 
with  concave  portions  82  having  engagement  pro- 
jections  83. 

As  shown  in  Figs.  2  and  3,  each  contact  piece 
20  41  is  made  in  the  form  of  a  very  slender  piece 

which  has,  at  the  front  end  thereof,  a  pair  of  guide 
pieces  42,  a  pair  of  contact-piece  main  bodies  43 
which  are  raised  from  the  rearward  parts  of  the 
contact  piece  41  and  which  extend  in  the  forward 

25  direction  F,  and  an  engagement  pawl  44  formed  as 
cut  and  raised  between  the  contact-piece  main 
bodies  43.  The  contact-piece  main  bodies  43  are 
provided  at  the  front  ends  thereof  with  contacts 
43a.  The  contact  pieces  41  before  they  are  assem- 

30  bled  with  the  first  and  second  contact-piece  holding 
holes  51,  52  in  the  body  1,  have  the  terminals  71 
which  extend  in  the  rearward  direction  R  through 
narrow-width  parts  45  which  are  formed  at  the  rear 
ends  of  the  contact  pieces  41  and  which  can  be 

35  bent.  Each  terminal  71  is  made  in  the  form  of  a 
very  slender  piece  having  a  pair  of  reinforcing  ribs 
72.  A  plurality  of  units  each  of  which  comprises  a 
contact  pieces  41  and  a  terminal  71  and  which  are 
connected  to  one  another  by  connecting  pieces  40, 

40  70,  are  supplied  to  the  assembling  step. 
The  following  description  will  discuss  an  exam- 

ple  of  assembling  the  socket-type  multipolar  elec- 
trical  connector  shown  in  the  embodiment  above- 
mentioned. 

45  The  body  1  is  pushed  in  the  shield  cover  2  as 
discussed  in  connection  with  Fig.  1  in  which  the 
rear  surface  portion  23  projects  from  the  intermedi- 
ate  plate  portion  22  in  the  rearward  direction  R,  in 
the  forward  direction  F  from  the  rear  end  of  the 

50  shield  cover  2.  Accordingly,  the  rib  10  of  the  body 
1  is  held  by  and  between  the  engagement  pawls 
28,  29  of  the  shield  cover  2,  and  the  engagement 
piece  33  of  the  shield  cover  2  is  fitted  into  the 
concave  10c  of  the  body  1  as  shown  in  Fig.  11. 

55  Further,  the  engagement  pawls  32  of  the  shield 
cover  2  are  engaged  with  the  rear  sides  of  the 
engagement  projections  19a  of  the  body  1  as 
shown  in  Figs.  5  and  8. 

6 
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In  the  units  in  which  a  predetermined  number 
of  contact  pieces  41  and  terminals  71  are  con- 
nected  to  one  another  by  the  connecting  pieces  40, 
70  (as  shown  in  Fig.  2),  the  connecting  piece  70  is 
cut  off  at  cutting  portions  73  and  separated  from 
the  terminals  71  .  The  terminals  71  are  inserted  into 
the  corresponding  first  and  second  contact-piece 
holding  holes  51  ,  52  from  the  front  side  of  the  body 
1,  so  that  the  respective  contact  pieces  41  are 
fitted  in  the  partitioned  spaces  S  in  the  correspond- 
ing  first  and  second  contact-piece  holding  holes  51  , 
52.  Accordingly,  the  shapes  of  the  contact  pieces 
41  are  maintained  by  the  first  contact-piece  holding 
holes  51  and  the  second  contact-piece  holding 
holes  52.  This  prevents  the  contact  pieces  41  from 
being  deformed  even  though  each  of  the  contact 
pieces  41  is  made  in  the  form  of  a  very  slender 
piece  so  that  the  connector  is  miniaturized  in  its 
entirety.  After  the  contact  pieces  41  have  been 
respectively  fitted  in  and  held  by  the  first  contact- 
piece  holding  holes  51  and  the  second  contact- 
piece  holding  holes  52,  the  connecting  piece  40  is 
cut  off  and  separated  at  cutting  portions  47  (See 
Fig.  2).  Thus,  as  shown  in  Fig.  11  which  shows  the 
contact  pieces  41  fitted  in  the  first  contact-piece 
holding  holes  51  at  the  lowest  stage,  the  engage- 
ment  projections  53  are  fitted  between  the  pairs  of 
the  contact-piece  main  bodies  43  and  the  engage- 
ment  pawls  44  get  over  the  engagement  projec- 
tions  53  and  are  engaged  with  the  rear  surfaces 
thereof.  The  engagement  of  the  engagement  pawls 
44  with  the  engagement  projections  53  prevents 
the  contact  pieces  41  from  being  positionally  shift- 
ed  in  the  forward  direction  F. 

The  contact  pieces  41  fitted  in  and  held  by  the 
first  contact-piece  holding  holes  51  and  the  second 
contact-piece  holding  holes  52  form  a  contact 
piece  group  4  (See  Fig.  4).  The  assembly  pattern 
of  the  contact  pieces  41  forming  the  contact  piece 
group  4  is  the  same  as  the  assembly  pattern  in 
which  the  first  and  second  contact-piece  holding 
holes  51  ,  52  forming  the  contact-piece  holding  hole 
group  5  are  arranged.  As  apparent  from  the  de- 
scription  of  the  arrangement  of  the  first  contact- 
piece  holding  holes  51  and  the  second  contact- 
piece  holding  holes  52,  the  assembly  pattern  of  the 
contact  pieces  41  in  this  embodiment  is  basically 
arranged  in  a  grid  manner  in  which  a  plurality  of 
stages  are  vertically  arranged  (basically  5  stages  in 
Fig.  4).  The  assembly  pattern  of  the  contact  pieces 
41  is  identical  with  that  of  terminal  pins  300  for  thin 
and  thick  conductors  in  a  plug-type  multipolar  elec- 
trical  connector  using  a  composite  cable.  With 
such  an  arrangement,  this  socket-type  multipolar 
electrical  connector  can  be  used  as  the  counter 
connector  of  the  plug-type  multipolar  electrical  con- 
nector. 

Thus,  when  the  contact  pieces  41  are  fitted  in 
and  held  by  the  first  contact-piece  holding  holes 
51  ,  the  second  contact-piece  holding  holes  52  and 
the  partitioned  spaces  S,  the  terminals  71  extend- 

5  ing  from  the  contact  pieces  41  project  to  the  space 
between  the  pairs  of  the  projecting  walls  15  of  the 
body  1  .  Out  of  these  terminals  71  ,  the  terminals  71 
projecting  from  the  partitioned  space  S  of  the  same 
stage  are  simultaneously  bent  at  the  narrow-width 

io  parts  45  thereof,  successively  starting  from  the 
terminals  71  projecting  from  the  partitioned  space 
S  at  the  lowest  stage  (Fig.  11  shows  the  state 
where  the  terminals  71  at  the  lowest  stage  are 
bent),  so  that  the  terminals  71  downwardly  extend 

is  at  right  angles  to  the  contact-piece  main  bodies  43. 
The  terminals  71  thus  perpendicularly  bent 

form  a  terminal  group  7  (See  Figs.  4  to  6).  The 
assembly  pattern  in  which  the  terminal  group  7  is 
arranged,  is  similar  to  that  of  the  contact  pieces  41. 

20  More  specifically,  the  arrangement  of  the  respec- 
tive  terminals  71  forming  the  terminal  group  7  is 
generally  similar  to  the  arrangement  of  the  respec- 
tive  contact  pieces  41  forming  the  contact  piece 
group  4.  In  the  embodiment,  the  terminals  71  are 

25  basically  arranged  in  a  grid  manner  in  the  trans- 
verse  and  longitudinal  directions.  The  transverse 
pitch  between  each  adjacent  terminals  71  is  the 
same  as  the  horizontal  pitch  P1  between  each 
adjacent  contact  pieces  41.  The  longitudinal  pitch 

30  of  the  terminals  71  is  slightly  greater  than  the 
vertical  pitch  of  the  contact  pieces  41.  With  such 
an  arrangement,  the  terminals  71  can  be  regularly 
arranged.  This  is  useful  for  simplifying  the  produc- 
tion  steps.  The  assembly  pattern  of  the  terminal 

35  holding  holes  81  in  the  terminal  holder  8  is  the 
same  as  the  assembly  pattern  of  the  terminals  71 
forming  the  terminal  group  7. 

The  terminals  71  forming  the  terminal  group  7 
are  respectively  inserted  into  the  terminal  holding 

40  holes  81  of  the  terminal  holder  8,  and  the  terminal 
holder  8  is  fitted  into  the  opening  1b  (See  Fig.  10) 
at  the  bottom  of  the  rearward  portion  of  the  body  1 
as  shown  in  Fig.  6  or  8.  Accordingly,  the  terminal 
holder  8  not  only  securely  maintains  the  terminals 

45  71  in  a  predetermined  pitch,  but  also  prevents  the 
contact  pieces  41  from  being  positionally  shifted  in 
the  rearward  direction  R.  Further,  the  terminal  hold- 
er  8  can  maintain  the  shapes  of  the  terminals  71. 
This  causes  the  terminals  71  to  be  hardly  de- 

50  formed  even  though  each  of  the  terminals  71  is 
made  in  the  form  of  a  very  slender  piece.  To  fit  the 
terminal  holder  8  into  the  opening  1b,  the  concave 
portions  82  of  the  terminal  holder  8  are  fitted  to  the 
plate  portions  19  of  the  body,  1  and  the  engage- 

55  ment  projections  83  of  the  concave  portions  82  are 
engaged  with  the  engagement  grooves  19b  (See 
Fig.  10)  of  the  plate  portions  19,  as  shown  in  Figa. 
5  and  8. 

7 



13 EP  0  601  265  A2 14 

After  or  before  the  terminal  holder  8  is  moun- 
ted  on  the  body  1  in  the  manner  above-mentioned, 
the  rear  surface  portion  23  of  the  shield  cover  2  is 
bent  at  the  boundary  portion  23a.  Accordingly,  the 
rear  surface  portion  23  closes  the  opening  1a  at 
the  rear  side  of  the  body  1  ,  and  the  plate  pieces  30 
are  opposite  to  the  lateral  sides  of  the  intermediate 
plate  portion  22  such  that  the  engagement  holes  31 
are  engaged  with  the  engagement  projections  20. 

The  procedure  above-mentioned  is  shown  as  a 
mere  example,  and  the  assembling  procedure 
should  not  be  limited  to  that  above-mentioned. 

In  the  socket-type  multipolar  electrical  connec- 
tor  shown  in  Figs.  4  to  8,  the  forward  portion  1  1  of 
the  body  1  is  wholly  surrounded  by  the  case-like 
portion  21  of  the  shield  cover  2,  and  the  top  and 
lateral  sides  of  the  rearward  portion  1  2  of  the  body 
1  are  surrounded  by  the  intermediate  plate  portion 
22  of  the  shield  cover  2,  and  the  opening  1a  at  the 
rear  end  side  of  the  body  1  is  closed  by  the  rear 
surface  portion  23  of  the  shield  cover  2.  In  addition, 
the  terminal  holder  8  closes  the  opening  1b  at  the 
bottom  of  the  body  1.  Such  an  arrangement  pro- 
vides  an  excellent  shielding  function  as  an  anti- 
noise  measure.  The  terminals  25,  26  integrally 
formed  at  the  shield  cover  2  are  grounded.  This 
further  improves  the  connector  in  shielding  perfor- 
mance. 

Between  the  forward  portion  1  1  of  the  body  1 
inserted  into  the  case-like  portion  21  of  the  shield 
cover  2  and  the  case-like  portion  21,  there  is 
formed  a  space  9  (See  Figs.  4  and  7)  into  which  a 
case-like  shield  cover  100  of  a  plug-type  multipolar 
electrical  connector  to  be  discussed  later,  can  be 
fitted.  Since  the  upper  and  lower  portions  of  the 
case-like  portion  21  are  formed  asymmetrically  with 
each  other,  the  plug-side  shield  cover  100  can  be 
fitted  to  the  space  9  only  in  a  predetermined  ori- 
entation.  This  effectively  prevents  the  plug-type 
multipolar  electrical  connector  from  being  errone- 
ously  inserted. 

With  reference  to  Fig.  12,  the  following  descrip- 
tion  will  discuss  the  arrangement  of  the  plug-type 
multipolar  electrical  connector  which  serves  as  a 
counter  connector  of  the  socket-type  multipolar 
electrical  connector. 

The  plug-type  multipolar  electrical  connector 
comprises  the  shield  cover  100,  a  body  200  sur- 
rounded  by  the  shield  cover  100  and  a  plurality  of 
terminal  pins  300  assembled  with  the  body  200  in 
the  same  pattern  as  that  of  the  contact  pieces  41  , 
the  terminal  pins  300  being  connected  to  thin  con- 
ductors  410  and  thick  conductors  420  of  a  compos- 
ite  cable  400.  The  shield  cover  100  is  provided  at 
the  lateral  sides  thereof  with  locking  mechanisms 
500.  The  locking  mechanisms  500  have,  in  a  uni- 
tary  structure,  (i)  resilient  movable  pieces  510  pro- 
vided  at  the  tips  thereof  with  projections  511 

formed  by  bending  the  tips  of  the  movable  pieces 
510,  and  (ii)  holding  frame  portions  520  integrally 
formed  at  the  base  end  portions  of  the  movable 
pieces  510.  The  holding  frame  portions  520  are  so 

5  arranged  as  to  house  and  hold  spring  members 
530  and  base  portions  610  of  sliders  600  normally 
biased  in  the  rearward  direction  R  by  the  spring 
members  530.  The  movable  pieces  510  are  housed 
in  openings  110  extending  in  the  longitudinal  direc- 

io  tion  A  formed  in  the  shield  cover  100.  There  are 
also  disposed  a  strain  relief  700,  a  sleeve  710  and 
a  ferrite  core  720. 

With  reference  to  Figs.  13  to  16,  the  following 
description  will  discuss  how  the  plug-type  mul- 

15  tipolar  electrical  connector  is  connected  to  the 
socket-type  multipolar  electrical  connector,  and 
how  the  both  connectors  as  connected  to  each 
other  are  disconnected  from  each  other. 

For  connecting  the  plug-type  multipolar  elec- 
20  trical  connector  to  the  socket-type  multipolar  elec- 

trical  connector,  the  rear  end  portion  (the  right  end 
in  Fig.  13)  of  the  shield  cover  100  of  the  plug-type 
multipolar  electrical  connector  is  inserted  into  the 
space  9  between  the  forward  portion  11  of  the 

25  body  1  and  the  case-like  portion  21  of  the  shield 
cover  2  in  the  socket-type  multipolar  electrical  con- 
nector.  At  the  first  stage,  the  projections  51  1  of  the 
movable  pieces  510  are  guided  by  the  guides  21  e 
of  the  shield  cover  2,  so  that  the  movable  pieces 

30  510  pass  through  the  guides  21  e  while  the  sliders 
600  fitted  in  the  concave  grooves  14  are  bent  and 
inwardly  displaced.  Immediately  after  the  projec- 
tions  511  have  passed  through  the  guides  21  e,  the 
tips  of  the  sliders  600  come  in  contact  with  the 

35  inclined  surfaces  14a  of  the  concave  grooves  14, 
as  shown  in  Fig.  13.  When  the  plug-type  multipolar 
electrical  connector  is  further  inserted,  only  the 
movable  pieces  510  are  moved  forward  as  shown 
in  Fig.  14,  and  the  sliders  600  which  remain  in 

40  contact  with  the  inclined  surfaces  14a,  are  pre- 
vented  from  being  moved  forward,  so  that  the 
spring  members  530  are  compressed.  When  the 
plug-type  multipolar  electrical  connector  is  further 
inserted  in  the  direction  X  from  the  position  shown 

45  in  Fig.  14,  the  projections  511  reach  the  engage- 
ment  holes  21  f  formed  in  the  shield  cover  2.  At  this 
time,  the  movable  pieces  510  are  outwardly  dis- 
placed  and  reset  due  to  the  resiliency  thereof,  so 
that  the  projections  51  1  are  fitted  into  the  engage- 

so  ment  holes  21  f.  Thus,  when  the  projections  511  are 
fitted  into  the  engagement  holes  21  f,  the  sliders 
600  are  displaced  and  reset,  and  the  sliders  600 
are  then  pushed  out  by  the  spring  loads  of  the 
spring  members  530.  Then,  the  sliders  600  are 

55  fitted  between  the  shield  cover  2  and  the  surface  of 
the  forward  portion  1  1  of  the  body  1  .  Accordingly, 
the  sliders  600  are  backed  up  from  the  back  sides 
thereof  by  the  surface  of  the  forward  portion  1  1  of 
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the  body  1  ,  thereby  to  prevent  the  movable  pieces 
510  from  being  inwardly  displaced.  Accordingly, 
even  though  the  composite  cable  400  or  the  strain 
relief  700  is  pulled,  there  is  no  possibility  of  the 
projections  511  coming  out  from  the  engagement 
holes  21  f.  This  prevents  the  plug-type  multipolar 
electrical  connector  from  unexpectedly  coming  out 
from  the  socket-type  multipolar  electrical  connec- 
tor. 

For  pulling  out  the  plug-type  multipolar  elec- 
trical  connector  as  connected  to  the  socket-type 
multipolar  electrical  connector  as  shown  in  Fig.  15, 
from  the  socket-type  multipolar  electrical  connec- 
tor,  the  plug-type  multipolar  electrical  connector 
can  be  pulled  out  in  a  direction  shown  by  an  arrow 
Y  in  Fig.  16  with  the  sleeve  710  held  with  the  hand. 
At  the  first  stage,  the  engagement  portion  711  of 
the  sleeve  710  engaged  with  the  rear  ends  of  the 
base  portions  610  of  the  sliders  600,  pushes  the 
base  portions  610  in  the  forward  direction  F  (See 
Fig.  1),  so  that  the  sliders  600  are  retreated  against 
the  spring  loads  of  the  spring  members  530.  Then, 
as  shown  in  Fig.  16,  the  sliders  600  come  out  from 
between  the  surface  of  the  forward  portion  11  of 
the  body  1  and  the  movable  pieces  510  to  form 
gaps  at  the  back  sides  of  the  movable  pieces  510. 
This  enables  the  movable  pieces  510  to  be  in- 
wardly  displaced.  Accordingly,  when  the  plug-type 
multipolar  electrical  connector  is  further  pulled  out, 
the  pulling  force  causes  the  projections  511  to  be 
inwardly  pulled  out  from  the  engagement  holes  21  f. 
Then,  the  movable  pieces  510  and  the  shield  cover 
100  are  pulled  out  from  the  shield  cover  2,  so  that 
the  plug-type  multipolar  electrical  connector  is  re- 
moved  from  the  socket-type  multipolar  electrical 
connector. 

In  such  inserting  and  removing  operations,  the 
projections  511  are  engaged  with  the  engagement 
holes  21  f  at  the  left-  and  right-hands  of  the  both 
electrical  connectors.  This  enables  the  inserting 
and  pulling  operations  to  be  carried  out  in  a  well 
balanced  manner. 

Claims 

1.  A  socket-type  multipolar  electrical  connector 
having  a  body  made  of  an  insulating  material 
in  which  contact  piece  groups  having  a  plural- 
ity  of  contact  pieces  are  assembled, 

said  contact  piece  groups  comprising: 
a  first  contact  piece  group  including  a  plu- 

rality  of  first  contact  pieces  which  are  disposed 
in  said  body  at  the  center  thereof  with  the 
horizontal  pitch  between  each  adjacent  contact 
pieces  being  fine;  and 

a  second  contact  piece  group  including  a 
plurality  of  second  contact  pieces  which  are 
disposed  in  said  body  at  a  lateral  side  of  said 

first  contact  piece  group  with  the  horizontal 
pitch  between  each  adjacent  contact  pieces 
being  coarse. 

5  2.  A  socket-type  multipolar  electrical  connector 
according  to  Claim  1,  further  comprising: 

a  first  contact-piece  holding  hole  group 
having  a  plurality  of  first  contact-piece  holding 
holes  formed  in  the  body  and  arranged  at  a 

io  plurality  of  levels  in  the  vertical  direction  of 
said  body  with  the  horizontal  pitch  between 
each  adjacent  holes  being  fine,  said  first  con- 
tact-piece  holding  holes  being  adapted  such 
that  terminal  pins  of  a  plug-type  multipolar 

is  electrical  connector  are  respectively  inserted 
therein;  and 

a  second  contact-piece  holding  hole  group 
having  a  plurality  of  second  contact-piece 
holding  holes  formed  in  said  body  at  a  lateral 

20  side  of  said  first  contact-piece  holding  hole 
group  and  arranged  at  a  plurality  of  levels  in 
the  vertical  direction  of  said  body  with  the 
horizontal  pitch  between  each  adjacent  holes 
being  coarse,  said  second  contact-piece  hold- 

25  ing  holes  being  adapted  such  that  terminal 
pins  of  said  plug-type  multipolar  electrical  con- 
nector  are  respectively  inserted  therein; 

the  first  contact  pieces  being  fitted  in  and 
held  by  said  first  contact-piece  holding  holes, 

30  and 
the  second  contact  pieces  being  fitted  in 

and  held  by  said  second  contact-piece  holding 
holes. 

35  3.  A  socket-type  multipolar  electrical  connector 
according  to  Claim  2,  wherein  the  shape  of  the 
body  in  front  elevation  is  long  from  side  to  side 
and  substantially  rectangular. 

40  4.  A  socket-type  multipolar  electrical  connector 
according  to  Claim  2,  wherein 

the  rearward  portion  of  the  body  is  opened 
at  the  rear  side  and  bottom  thereof, 

vertical  ribs  for  holding  the  contact  pieces 
45  project  in  the  rearward  direction  from  a  plural- 

ity  of  vertical  and  transverse  positions  of  the 
rear  surface  of  the  forward  portion  of  said 
body, 

horizontal  ribs  are  respectively  disposed 
50  on  said  vertical  ribs  as  transversely  projecting 

from  the  upper  end  edges  of  said  vertical  ribs, 
the  rearwardly  projecting  distances  of  said 

vertical  and  horizontal  ribs  from  said  forward 
portion  of  said  body  are  gradually  reduced  in 

55  the  direction  from  the  highest  ribs  toward  the 
lowest  ribs,  and 

partitioned  spaces  defined  by  said  vertical 
and  horizontal  ribs  respectively  communicate 

9 



17 EP  0  601  265  A2 18 

with  the  first  and  second  contact-piece  holding 
holes. 

5.  A  socket-type  multipolar  electrical  connector 
according  to  Claim  2,  wherein  each  of  the 
contact  pieces  has  a  pair  of  guide  pieces  at 
the  front  end  thereof  and  a  pair  of  contact- 
piece  main  bodies  which  are  raised  from  the 
rearward  part  of  said  each  contact  piece  and 
which  extend  in  the  forward  direction,  said 
contact-piece  main  bodies  being  provided  at 
the  front  ends  thereof  with  contacts. 

6.  A  socket-type  multipolar  electrical  connector 
according  to  Claim  5,  wherein  each  of  the 
contact  pieces  has  a  terminal  which  rearwardly 
extends  through  a  narrow-width  part  which  is 
formed  at  the  rear  end  portion  of  said  contact 
piece  and  which  is  adapted  to  be  bent. 

7.  A  socket-type  multipolar  electrical  connector 
according  to  Claim  5,  wherein 

the  first  contact-piece  holding  holes  and 
the  second  contact-piece  holding  holes  are 
provided  on  the  upper  walls  of  the  rear  end 
portions  thereof  with  engagement  projections, 
and 

said  engagement  projections  are  fitted  be- 
tween  the  pairs  of  contact-piece  main  bodies 
respectively  inserted  and  fitted  in  adjacent  first 
contact-piece  holding  holes,  and  also  fitted  be- 
tween  the  pairs  of  contact-piece  main  bodies 
respectively  inserted  and  fitted  in  adjacent  sec- 
ond  contact-piece  holding  holes. 

8.  A  socket-type  multipolar  electrical  connector 
according  to  Claim  1,  further  comprising: 

a  first  terminal  group  comprising  a  plurality 
of  first  terminals  extending  downwardly  from 
and  at  right  angles  to  the  rear  end  portions  of 
the  first  contact  pieces  forming  the  first  contact 
piece  group;  and 

a  second  terminal  group  comprising  a  plu- 
rality  of  second  terminals  extending  downwar- 
dly  from  and  at  right  angles  to  the  rear  end 
portions  of  the  second  contact  pieces  forming 
the  second  contact  piece  group, 

said  plurality  of  first  and  second  terminals 
forming  said  terminal  groups  being  arranged  in 
an  assembly  pattern  similar  to  the  assembly 
pattern  in  which  said  contact  pieces  forming 
said  contact  piece  groups  are  arranged. 

9.  A  socket-type  multipolar  electrical  connector 
according  to  Claim  2,  further  comprising: 

a  first  terminal  group  comprising  a  plurality 
of  first  terminals  extending  downwardly  from 
and  at  right  angles  to  the  rear  end  portions  of 

the  first  contact  pieces  forming  the  first  contact 
piece  group;  and 

a  second  terminal  group  comprising  a  plu- 
rality  of  second  terminals  extending  downwar- 

5  dly  from  and  at  right  angles  to  the  rear  end 
portions  of  the  second  contact  pieces  forming 
the  second  contact  piece  group, 

said  plurality  of  first  and  second  terminals 
forming  said  terminal  groups  being  arranged  in 

io  an  assembly  pattern  similar  to  an  assembly 
pattern  in  which  said  contact  pieces  forming 
said  contact  piece  groups  are  arranged. 

10.  A  socket-type  multipolar  electrical  connector 
is  according  to  Claim  9,  wherein 

the  rearward  portion  of  the  body  is  opened 
at  the  rear  side  and  bottom  thereof, 

vertical  ribs  for  holding  the  contact  pieces 
project  in  the  rearward  direction  from  a  plural- 

20  ity  of  vertical  and  transverse  positions  of  the 
rear  surface  of  the  forward  portion  of  said 
body, 

horizontal  ribs  are  respectively  formed  on 
said  vertical  ribs  as  transversely  projecting 

25  from  the  upper  end  edges  of  said  vertical  ribs, 
the  rearwardly  projecting  distances  of  said 

vertical  and  horizontal  ribs  from  said  forward 
portion  of  said  body  are  gradually  reduced  in 
the  direction  from  the  highest  ribs  toward  the 

30  lowest  ribs,  and 
partitioned  spaces  defined  by  said  vertical 

and  horizontal  ribs  respectively  communicate 
with  the  first  and  second  contact-piece  holding 
holes. 

35 
11.  A  socket-type  multipolar  electrical  connector 

according  to  Claim  8,  further  comprising 
a  plate-like  terminal  holder  having  terminal 

holding  holes  therein  arranged  in  an  assembly 
40  pattern  identical  with  the  assembly  pattern  in 

which  the  terminal  groups  are  arranged, 
the  terminals  which  form  said  terminal 

groups,  being  respectively  inserted  into  said 
terminal  holding  holes,  and 

45  said  terminal  holder  being  fitted  in  an 
opening  at  the  bottom  of  the  rearward  portion 
of  the  body. 

12.  A  socket-type  multipolar  electrical  connector 
50  according  to  Claim  9,  further  comprising 

a  plate-like  terminal  holder  having  a  termi- 
nal  holding  holes  in  the  same  pattern  as  that  of 
the  terminal  groups, 

the  terminals  which  form  said  terminal 
55  groups,  being  respectively  inserted  into  said 

terminal  holding  holes,  and 
said  terminal  holder  being  fitted  into  an 

opening  formed  at  the  bottom  of  the  rearward 
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portion  of  the  body. 

13.  A  socket-type  multipolar  electrical  connector 
according  to  Claim  8,  further  comprising  a 
shield  cover  comprising,  in  a  unitary  structure:  5 

a  case-like  portion  put  on  the  forward  por- 
tion  of  the  body; 

an  intermediate  plate  portion  so  put  on  the 
rearward  portion  of  said  body  as  to  surround 
the  top  and  lateral  sides  of  said  rearward  por-  10 
tion,  said  intermediate  plate  portion  integrally 
having  terminals  which  downwardly  extend; 
and 

a  rear  surface  portion  for  closing  an  open- 
ing  at  the  rear  side  of  said  body,  said  rear  is 
surface  portion  being  bent  at  a  boundary  part 
thereof  between  said  rear  surface  portion  and 
said  intermediate  plate  portion,  thereby  to 
close  said  opening  of  said  body. 

20 
14.  A  socket-type  multipolar  electrical  connector 

according  to  Claim  9,  further  comprising  a 
shield  cover  comprising,  in  a  unitary  structure: 

a  case-like  portion  put  on  the  forward  por- 
tion  of  the  body;  25 

an  intermediate  plate  portion  so  put  on  the 
rearward  portion  of  said  body  as  to  surround 
the  top  and  lateral  sides  of  said  rearward  por- 
tion,  said  intermediate  plate  portion  integrally 
having  terminals  which  downwardly  extend;  30 
and 

a  rear  surface  portion  for  closing  an  open- 
ing  at  the  rear  side  of  said  body,  said  rear 
surface  portion  being  bent  at  a  boundary  part 
thereof  between  said  rear  surface  portion  and  35 
said  intermediate  plate  portion,  thereby  to 
close  said  opening  of  said  body. 

15.  A  socket-type  multipolar  electrical  connector 
according  to  Claim  13,  wherein  40 

there  is  formed,  between  the  case-like  por- 
tion  of  the  shield  cover  and  the  forward  portion 
of  the  body  on  which  said  case-like  portion  is 
put,  a  space  in  which  a  shield  cover  of  a  plug- 
type  electrical  connector  is  adapted  to  be  fit-  45 
ted,  and 

said  case-like  portion  has  a  top  plate  por- 
tion,  inclined  surfaces  extending,  as  downwar- 
dly  inclined,  from  both  transverse  ends  of  said 
top  plate  portion,  a  pair  of  lateral  plates  down-  50 
wardly  extending  from  the  lower  ends  of  said 
inclined  surfaces,  and  a  lower  plate  portion 
extending  between  said  lateral  plates. 

16.  A  socket-type  multipolar  electrical  connector  55 
according  to  Claim  14,  wherein 

there  is  formed,  between  the  forward  por- 
tion  of  the  body  on  which  the  case-like  portion 

of  the  shield  cover  is  put,  a  space  in  which  a 
shield  cover  of  a  plug-type  electrical  connector 
is  adapted  to  be  fitted,  and 

said  case-like  portion  has  a  top  plate  por- 
tion,  inclined  surfaces  extending,  as  downwar- 
dly  inclined,  from  both  transverse  ends  of  said 
top  plate  portion,  a  pair  of  lateral  plates  down- 
wardly  extending  from  the  lower  ends  of  said 
inclined  surfaces,  and  a  lower  plate  portion 
extending  between  said  lateral  plates. 

17.  A  socket-type  multipolar  electrical  connector 
according  to  Claim  15,  wherein  the  case-like 
portion  of  the  shield  cover  is  provided  in  the 
pair  of  lateral  plates  thereof  with  engagement 
holes  into  and  from  which  locking  projections 
of  the  shield  cover  of  the  plug-type  electrical 
connector  are  adapted  to  be  fitted  and  re- 
moved. 

18.  A  socket-type  multipolar  electrical  connector 
according  to  Claim  16,  wherein  the  case-like 
portion  of  the  shield  cover  is  provided  in  the 
pair  of  lateral  plates  thereof  with  engagement 
holes  into  and  from  which  locking  projections 
of  the  shield  cover  of  the  plug-type  electrical 
connector  are  adapted  to  be  fitted  and  re- 
moved. 
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