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Description 

The  present  invention  relates  to  an  electrical  con- 
nector  according  to  the  preamble  of  claim  1.  Such  a 
connector  is  known  from  FR-22  04  331  .  The  invention 
also  relates  to  an  electrical  cable  assembly.  More  par- 
ticularly,  it  relates  to  an  electrical  connector  having 
means  for  providing  a  snap-lock  connection  to  and 
quick  release  disconnection  from  a  second  connector 
and  a  method  of  disconnecting  electrical  connectors. 

Various  different  electrical  connectors  exist  in  the 
prior  art.  One  particular  use  of  electrical  connectors 
is  in  cable  assemblies  having  connectors  at  opposite 
ends  of  a  plurality  of  electrically  discrete  wires  for 
transmitting  signals  between  components,  such  as  is 
common  in  the  personal  computer  industry  wherein 
cables  connect  components  such  as  computers  with 
monitors,  printers,  joy  sticks,  mouses,  etc.  The  con- 
nectors  in  these  cable  assemblies  are  generally  pro- 
vided  as  disconnectable  plug  connectors  which  can 
be  plugged  into  or  connected  to  a  second  receptacle 
connector  in  a  component.  However,  suitable  means 
are  usually  provided  for  at  least  temporarily  fixedly 
connecting  a  first  plug  connector  in  the  cable  assem- 
bly  to  a  second  receptacle  connector  in  the  compo- 
nent  to  prevent  inadvertent  disconnection.  Some  of 
these  means  for  temporary  fixation  include  screws  on 
the  side  of  the  cable  connector  that  screw  into  the 
second  connector,  wire  loops  on  the  sides  of  compo- 
nent  connector  that  can  be  deformed  and  received  in 
notches  on  the  sides  of  the  cable  connector,  and 
beam  type  members  on  the  sides  of  the  cable  con- 
nector  that,  by  depressing  buttons  on  the  sides  of  the 
cable  connector,  can  be  pivoted  to  open  for  connec- 
tion  or  disconnection  to  the  component  connector. 

However,  problems  exist  with  prior  art  connectors 
and  cable  assemblies.  One  problem  is  that  a  person 
attempting  to  temporarily  fixedly  connect  a  cable  as- 
sembly  connector  to  a  component  connector  usually 
has  difficulties  because  of  the  relatively  small  size  of 
pieces  that  must  be  moved  such  as  the  screws,  etc. 

Another  problem  is  that  the  types  of  means  that 
allow  for  temporary  fixed  connection  between  a  cable 
assembly  connector  and  a  component  connector  are 
relatively  burdensome  to  connect  and  disconnect  and 
can  sometimes  take  a  long  time,  especially  for  a  per- 
son  who  is  not  mechanically  orientated. 

Another  problem  is  that  the  types  of  means  that 
allow  for  temporary  fixed  connection  between  a  cable 
assembly  and  a  component  do  not  provide  for  a  quick 
release  of  the  connection  in  circumstances  such  as  if 
a  person  were  to  trip  on  a  cable.  This  can  sometimes 
result  in  a  component,  that  the  cable  is  attached  to, 
coming  crashing  down  from  a  table  top  and  damaging 
the  component. 

Document  FR-22  04  331  discloses  an  electrical 
connector  having  a  fast  locking  mechanism.  Its  lock- 
ing  mechanism  comprises  a  horseshoe-shaped  metal 

piece  being  inserted  into  an  intermediate  hull  of  the 
connector.  It  comprises  locking  portions  being  direct- 
ed  rearwardly  and  being  bent  towards  the  inner  region 
of  the  connector.  An  adapted  protrusion  of  a  slidable 

5  outer  hull  serves  to  move  the  locking  portions  into  a 
release  position  when  required. 

FR-23  73  896  discloses  a  fast  locking  device  for 
two  elements,  in  particular  for  electrical  connectors. 
The  locking  mechanism  comprises  an  inner  hull  into 

10  which  a  locking  member  is  inserted  which  is  urged 
into  a  locking  position  by  a  biasing  spring.  By  the  ac- 
tion  of  an  outer  hull,  the  locking  member  may  be  shift- 
ed  to  a  release  portion  against  the  force  exerted  by 
the  spring. 

15  It  is  the  object  of  the  present  invention  to  provide 
an  electrical  connector  with  a  locking  mechanism 
having  an  uncomplicated  structure  and  allowing  easy 
fabrication. 

This  object  is  solved  in  accordance  with  the  fea- 
20  tures  of  the  independent  claims.  Dependent  claims 

are  directed  on  prefered  embodiments  of  the  inven- 
tion. 

The  foregoing  problems  are  overcome  and  other 
advantages  are  provided  by  an  electrical  connector 

25  capable  of  snap-lock  connection  to  and  quick  release 
disconnection  from  a  second  connector. 

An  electrical  connector  is  provided  having  at  least 
one  electrical  contact,  an  inner  housing  comprising  di- 
electric  material,  and  a  latch  for  mechanically  con- 

30  necting  the  electrical  connector  to  a  second  connec- 
tor.  The  latch  comprises  a  first  side  portion,  a  second 
side  portion,  and  a  first  connecting  portion  between 
the  first  and  second  side  portions.  The  first  side  por- 
tion  has  a  first  leg  with  a  first  latch  prong  thereon.  The 

35  first  latch  prong  has  a  general  wedge  shape  with  a 
first  sloped  section  and  a  second  relatively  non-slop- 
ed  section.  The  second  side  portion  has  a  second  leg 
with  a  second  latch  prong  thereon.  The  second  prong 
has  a  first  general  wedge  shape  with  a  first  sloped 

40  section  and  a  second  relatively  non-sloped  section. 
The  first  and  second  side  portions  are  located  on  op- 
posite  sides  of  the  connecting  portion  with  the  side 
portions  and  the  connecting  portions  forming  a  gen- 
eral  box  shaped  aperture  such  that  the  side  portions 

45  and  connecting  portion  can  be  slidingly  mounted  over 
a  general  box  shape  portion  of  said  electrical  connec- 
tor  housing  and  be  connected  thereto. 

The  electrical  connector  is  provided  for  use  in 
connecting  a  plurality  of  electrical  wires  to  a  second 

so  connector.  The  electrical  connector  comprises  means 
for  electrically  connecting  first  ends  of  a  plurality  of 
electrical  wires  to  contact  areas  in  a  second  connec- 
tor,  means  for  housing  the  means  for  connecting  in- 
cluding  an  inner  housing  comprising  an  electrically  in- 

55  sulating  material,  means  for  mechanically  connecting 
and  retaining  the  inner  housing  with  a  portion  of  a  sec- 
ond  connector  including  a  snap  lock  latch,  and  an  out- 
er  sleeve.  The  outer  sleeve  substantially  surrounds 
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the  inner  housing  and  is  generally  fixedly  but  movably 
connected  to  the  inner  housing  and  is  movable  in  a  di- 
rection  parallel  to  a  center  axis  of  the  housing.  The 
outer  sleeve  has  a  first  home  position  and  a  second 
disconnect  position  along  the  center  axis.  The  means 
for  electrically  connecting  and  the  means  for  mechan- 
ically  connecting  both  allow  connection  to  a  second 
connector  along  the  center  axis.  The  outer  sleeve  also 
comprises  a  latch  release  such  that  the  latch  can,  at 
least  partially,  mechanically  retain  the  inner  housing 
in  connection  with  a  portion  of  a  second  connector 
and,  upon  movement  of  the  outer  sleeve  from  the 
home  position  to  the  disconnect  position  along  the 
center  axis,  the  latch  release  can  disconnect  the  latch 
from  retention  with  a  portion  of  a  second  connector 
and  allow  the  connector  to  be  relatively  easily  re- 
moved  in  a  direction  along  the  center  axis  from  a  sec- 
ond  connector. 

The  electrical  connector  provided  for  use  in  con- 
necting  a  plurality  of  electrical  wires  to  a  second  con 
nector  may  have  a  latch  grip.  The  electrical  connector 
comprises  a  plurality  of  contact  elements,  a  housing, 
a  latch,  and  a  movable  outer  hood.  The  housing  sub- 
stantially  encases  and  surrounds  the  contact  ele- 
ments  and  has  a  general  rectangular  block  shape. 
The  latch  is  connected  to  the  housing  and  is  provided 
for  mechanically  connecting  and  retaining  the  hous- 
ing  to  a  latch  grip  in  a  second  connector.  The  latch  has 
two  cantilevered  legs  projecting  in  a  forward  direction 
from  opposite  sides  of  the  housing  and  has  latch 
prongs  thereon.  The  movable  outer  hood  is  fixedly 
connected  to  the  housing  and  substantially  surrounds 
the  housing  with  a  generally  open  rectangular  chan- 
nel  shape  having  a  latch  disconnect  therein.  The  hood 
is  movable  on  the  housing  in  a  direction  along  the  cen- 
ter  axis  between  a  forward  home  position  and  a  rear- 
ward  disconnect  position  wherein  the  latch  can  auto- 
matically  mechanically  connect  and  retain  the  hous- 
ing,  at  least  partially,  to  a  second  connector  when  the 
hood  is  in  a  home  position  and  the  latch  disconnect 
can  disconnect  the  latch  from  a  second  connector 
when  the  hood  is  moved  from  the  home  position  to  the 
disconnect  position. 

The  second  connector  may  be  a  receptacle  con- 
nector  for  use  in  connecting  a  plug  connector  to  a 
printed  circuit  board.  The  connector  comprises  a  re- 
ceptacle  body,  a  plurality  of  contacts,  and  at  least  two 
side  latch  grips.  The  receptacle  body  is  comprised  of 
an  electrically  insulative  material  and  has  the  plurality 
of  context,  at  least  partially,  housed  therein.  The  at 
least  two  side  latch  grips  are  provided  for  connecting 
sides  of  the  body  to  a  relatively  rigid  mounting  mem- 
ber  wherein  the  side  latch  grips  are  comprised  of  a  rel- 
atively  rigid  and  strong  material,  relative  to  the  elec- 
trically  insulative  material  of  the  body,  to  prevent  in- 
advertent  mechanical  failure  at  the  connection  of  the 
side  latch  grips  with  the  rigid  mounting  member. 

The  foregoing  aspects  and  other  features  of  the 

invention  are  explained  in  the  following  description, 
taken  in  connection  with  the  accompanying  drawings, 
wherein: 

Fig.  1  is  a  perspective  view  of  one  end  of  a  cable 
5  assembly  intended  to  be  connected  to  a  receptacle 

connector,  the  cable  assembly  having  a  plug  connec- 
tor  incorporating  features  of  the  present  invention. 

Fig.  2  is  a  schematic  cross-sectional  side  view  of 
the  receptacle  connector  and  plug  connector  of  Fig. 

10  1  connected  together. 
Fig.  3  is  a  front  perspective  view  of  the  latch  used 

in  the  plug  connector  shown  in  Fig.  1. 
Fig.  4  is  a  front  perspective  view  of  the  hood  of 

the  plug  connector  shown  in  Fig.  1  with  a  cut  away 
15  section. 

Fig.  5  is  an  exploded  perspective  view  of  the  re- 
ceptacle  connector  shown  in  Fig.  1. 

Fig.  5A  is  a  perspective  view  of  alternate  latch 
grips  for  use  in  a  receptacle  connector. 

20  Fig.  6  is  a  cut  away  perspective  view  of  the  two 
connectors  shown  in  Fig.  1  connected  together  in  a 
component. 

Fig.  7  is  a  bottom  view  of  the  two  connectors 
shown  in  Fig.  1  prior  to  connection  with  a  cross- 

25  sectional  view  of  the  plug  connector. 
Fig.  8  is  a  bottom  view  of  the  two  connectors  as 

shown  in  Fig.  7  at  their  final  connected  position  with 
only  a  partial  cross-sectional  view  of  the  plug  connec- 
tor  and  a  partial  plan  view. 

30  Fig.  9  is  a  bottom  view  of  the  two  connectors  as 
shown  in  Fig.  8  with  the  outer  hood  of  the  plug  con- 
nector  having  been  moved  rearward  to  disconnect  a 
latch  from  the  receptacle  connector  to  allow  for  rela- 
tively  easy  disconnection  of  the  plug  connector  from 

35  the  receptacle  connector. 
Fig.  10  is  an  exploded  perspective  view  of  an  al- 

ternate  embodiment  of  the  receptacle  connector  and 
a  flexible  printed  circuit  assembly. 

Referring  to  Fig.  1,  there  is  shown  a  perspective 
40  view  of  one  end  of  a  cable  assembly  14  having  a  plug 

connector  10  with  a  cut  away  section  and  a  separate 
receptacle  connector  1  2  connected  to  a  printed  circuit 
board  36  in  a  first  electrical  or  electronic  component. 
While  the  following  description  is  with  reference  to  the 

45  embodiments  shown  in  drawings,  it  should  be  under- 
stood  that  the  present  invention  is  capable  of  use  in 
various  forms,  in  various  types  of  cable  assemblies 
and  electrical  components,  and  in  varying  methods  of 
use.  In  addition,  any  suitable  size,  shape,  or  type  of 

so  elements  or  materials  can  be  used  as  will  further  be 
understood  from  the  following  description. 

The  cable  assembly  14  is  generally  comprised  of 
a  cable  16,  the  plug  connector  10  connected  at  a  first 
end  of  the  cable  16,  and  the  second  end  of  the  cable 

55  16  either  being  directly  connected  to  a  second  elec- 
trical  component  (not  shown)  or  having  a  second  plug 
connector  (not  shown)  for  connection  to  the  second 
electrical  component.  The  cable  16  is  generally  com- 
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prised  of  a  plurality  of  electrically  insulated  elongate 
electrical  wires  17  contained  in  an  insulative  outer 
sheath.  The  wires  1  7  have  a  first  end  that  is  connect- 
ed  to  a  contact  element  18  in  the  first  connector  10 
and  opposite  second  ends  (not  shown)  that  can  be 
connected  either  to  a  contact  element  in  the  second 
plug  connector  (not  shown)  or  directly  connected  to 
the  second  electrical  or  electronic  component  (not 
shown).  In  the  embodiment  shown  in  Fig.  1,  the  plug 
connector  10  is  generally  comprised  of  a  contact  ele- 
ment  1  8,  an  inner  housing  20,  a  movable  hood  or  out- 
er  sleeve  22,  a  latch  24  and  a  protective  grounding 
shell  26.  In  the  embodiment  shown,  the  contact  ele- 
ment  18  is  comprised  of  a  board  42  having  contact 
traces  44  thereon.  Suitable  means  (not  shown)  are 
provided  for  connecting  first  ends  of  the  wires  1  7  from 
cable  16  to  the  contact  traces  44  as  is  known  in  the 
art.  Means  for  connecting  first  ends  of  the  wires  1  7  to 
the  contact  element  18  can  include  an  insulation  dis- 
placement  connector  or  other  suitable  means.  In  an 
alternate  embodiment  of  the  present  invention  the 
contact  element  may  include  suitable  pins  or  pin  re- 
ceptacles  rather  than  the  board  42  having  contact 
traces  thereon.  However,  any  suitable  type  of  con- 
tacts  may  be  provided  with  the  connector  10.  The  in- 
ner  housing  20  generally  substantially  surrounds  and 
insulates  the  connection  of  the  first  end  of  the  wires 
1  7  to  the  contact  traces  44  on  the  contact  element  1  8. 
In  a  preferred  embodiment,  the  inner  housing  20  is 
comprised  of  a  dielectric  premolded  form  having  two 
pieces  that  are  ultrasonically  welded  together  to  cov- 
er  the  connection  of  the  first  ends  of  the  wires  17  to 
the  contact  element  18.  After  welding  of  the  two 
pieces,  the  premolded  form  is  covered  by  a  copper 
tape  or  other  conductive  tape. 

The  tape  is  suitably  connected  to  a  ground  wire 
in  the  cable  16.  After  attaching  the  copper  tape  to  the 
premolded  form,  dielectric  material  is  molded  over  the 
tape  to  form  the  final  block  shape  of  the  inner  housing 
20  as  shown.  However,  any  suitable  means  and  ele- 
ments  may  be  used  to  form  the  inner  housing  20.  In 
the  embodiment  shown,  the  inner  housing  20  is  gen- 
erally  provided  as  a  rectangular  block  shape  due  to 
the  linear  arrangement  of  the  board  42  and  contact 
traces  44  and  their  connection  with  the  first  ends  of 
the  wires  17.  However,  any  suitable  shape  of  the  inner 
housing  20  may  be  provided  including  square  and  cir- 
cular.  In  the  embodiment  shown,  fixedly  connected  to 
the  inner  housing  20  is  the  shell  26.  The  shell  26,  in 
the  embodiment  shown,  is  comprised  of  an  electrical- 
ly  conductive  material  which  is  electrically  connected 
to  the  copper  tape  in  the  inner  housing  20  and  thus 
the  ground  wire  in  the  cable  16.  The  copper  tape  and 
shell  26  cooperate  to  act  as  an  electrical  shield  for  the 
contact  element  18  and  wire  first  ends  as  is  known  in 
the  art.  The  shell  26  is  fixedly  connected  to  the  inner 
housing  20  and  has  a  center  channel  46  with  a  rela- 
tively  open  forward  end  48  having  a  relatively  trape- 

zoidal  cross-sectional  shape  which  forms  the  center 
channel  46.  The  trapezoidal  shape  of  the  centerchan- 
nel  46  is  generally  provided  to  prevent  the  connector 
1  0  from  being  inserted  into  a  receptacle  connector  ex- 

5  cept  in  a  predetermined  orientation  and  for  insertion 
with  only  a  mating  receptacle  connector.  The  contact 
element  18  generally  extends  forward  from  the  di- 
electric  material  of  the  inner  housing  20  into  the  cen- 
ter  channel  46  of  the  shell  26  and  is  suitably  spaced 

10  from  the  walls  of  the  shell  26  for  insertion  into  a  re- 
ceptacle  slot  200  (see  Fig.  5)  in  the  receptacle  con- 
nector  12;  portions  of  the  receptacle  connector  12  be- 
ing  received  in  the  center  channel  46  between  the 
contact  element  1  8  and  shell  26.  However,  in  an  alter- 

15  nate  embodiment  of  the  present  invention,  the  shell 
26  need  not  be  provided  or  may  have  any  suitable 
shape  of  center  channel  46  or  means  for  keying  inser- 
tion  of  the  plug  connector  1  0  into  the  receptacle  chan- 
nel  12. 

20  Referring  also  to  Fig.  2,  a  schematic  cross- 
sectional  view  of  the  plug  connector  10  and  recepta- 
cle  connector  12,  located  in  an  electrical  or  electronic 
component  37,  are  shown  connected  to  each  other. 
The  plug  connector  1  0  generally  has  a  forward  or  con- 

25  nectionend  19,arearend21,andfoursidesincluding 
a  top  23,  a  bottom  25,  and  opposite  sides  27  and  29 
(see  Fig.  1)  between  the  top  23  and  bottom  25.  The 
receptacle  connector  12  is  located  inside  a  frame  38 
of  component  37  and  attached  to  a  printed  circuit 

30  board  36.  The  receptacle  connector  1  2  has  a  forward 
or  connection  end  13  that  mates  with  the  forward  end 
19  of  the  plug  connector  10  along  the  center  axis  15 
of  the  plug  connector  10.  The  component  frame  38 
has  a  suitable  aperture  40  such  that  the  plug  connec- 

35  tor  1  0  can  pass  therethrough.  The  plug  connector  1  0, 
in  the  embodiment  shown,  due  to  the  channel  shapes 
of  shell  16  and  the  forward  end  13  of  receptacle  con- 
nector  12,  can  only  be  connected  to  and  disconnected 
from  the  receptacle  connector  1  2  by  movement  of  the 

40  plug  connector  10  in  a  direction  along  its  center  axis 
15.  Insertion  and  removal  of  the  plug  connector  10 
with  the  receptacle  connector  12  will  be  further  de- 
scribed  below. 

Referring  also  to  Fig.  3,  there  is  shown  a  perspec- 
45  tive  view  of  the  latch  24.  In  the  embodiment  shown, 

the  latch  24  generally  comprises  a  first  side  portion 
50,  a  second  side  portion  52,  and  a  center  connecting 
portion  54.  The  center  connecting  portion  54  is  gen- 
erally  comprised  of  a  top  section  56  and  bottom  sec- 

50  tion  58  which  combine  with  the  first  and  second  side 
portions  50  and  52  to  form  a  relatively  rectangular  or 
box  shaped  aperture  59.  However,  any  suitably  shap- 
ed  aperture  59  may  be  provided.  In  the  embodiment 
shown  the  connector  portion  54  is  provided  to  give 

55  structural  rigidity  to  the  side  portions  50  and  52  and 
to  help  facilitate  the  mounting  of  the  latch  24  to  the  in- 
ner  housing  20.  The  top  and  bottom  sections  56  and 
58  of  the  center  connecting  portion  54  also  comprise 
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hood  stops  60  and  61  ,  respectively.  The  first  and  sec- 
ond  side  portions  50  and  52  are  substantially  mirror 
images  of  each  other  and  each  is  comprised  of  a  base 
portion  62  and  a  leg  portion  64.  Each  base  portion  62, 
in  the  embodiment  shown,  is  intended  to  sit  against  a 
side  ledge  33  of  the  inner  housing  20  and  has  a  spring 
leg  66  that  extends  therefrom.  Each  leg  portion  64  is 
provided  as  a  cantilever  from  their  base  portions  62 
and,  in  the  embodiment  shown,  has  a  first  leg  68  and 
a  second  leg  69  which  both  extend  in  a  forward  direc- 
tion  substantially  perpendicular  to  the  center  connect- 
ing  portion  54.  The  first  leg  68  is  generally  linear  or 
straight  and  also  comprises  a  projecting  prong  70  and 
a  sloped  leading  tip  72.  The  second  leg  69  is  substan- 
tially  a  mirror  image  of  the  first  leg  68  and  is  generally 
linear  or  straight  and  also  comprises  a  projecting 
prong  71  and  a  sloped  leading  tip  73.  The  leading  tips 
72  and  73  on  both  side  portions  50  and  52  can  act  as 
latch  release  portions  at  the  distal  ends  of  the  leg  por- 
tions  64  as  will  be  described  below.  Aspace  74  is  gen- 
erally  provided  between  the  two  legs  68  and  69. 
Prongs  70  and  71  generally  face  or  project  inward 
from  their  respective  side  portions  50  and  52  towards 
the  opposite  side  portion.  In  an  alternate  embodiment 
of  the  present  invention,  only  one  leg  need  be  provid- 
ed  on  each  side  portion  50  and  52.  In  addition,  prongs 
70  and  71  need  not  project  inward,  but  may  project 
outward,  upward,  downward,  or  in  different  various 
directions.  In  the  embodiment  shown,  prongs  70  and 
71  are  generally  wedge  shaped  having  a  forward  in- 
clined  or  sloped  surface  76  and  a  relatively  flat  or  non- 
sloped  rear  surface  78.  Preferably,  the  latch  24  is 
comprised  of  sheet  metal  that  is  cut  and  folded  to  form 
its  desired  shape.  However,  any  suitable  type  of  ma- 
terial  can  be  used  and  any  suitable  shape  of  latch  may 
be  provided.  In  the  embodiment  shown,  the  latch  24 
is  fixedly  connected  to  the  inner  housing  20. 

Referring  also  to  Fig.  4,  a  perspective  view  of  the 
the  hood  or  outer  sleeve  22  is  shown  with  a  cut  away 
section.  In  the  embodiment  shown,  the  hood  22  is 
generally  comprised  of  a  dielectric  material  and  has 
a  single  piece  configuration  with  a  general  rectangu- 
lar  shape  having  a  rectangular  shaped  aperture  80 
passing  from  a  forward  end  82  through  to  a  rearward 
end  84.  The  hood  22  generally  has  a  first  side  wall  86 
a  second  side  wall  88,  a  top  wall  90  and  a  bottom  wall 
92.  Located  inside  the  aperture  80  on  the  interior  of 
the  top  and  bottom  walls  90  and  92  are  two  slots  94 
and  95  having  wedges  96  and  97  therein  with  stop 
faces  110and112.  The  slots  94  and  95  allow  the  hood 
22  to  be  slidingly  mounted  over  the  inner  housing  20 
by  allowing  the  hood  stops  60  and  61  on  the  latch  24 
to  be  slid  therethrough.  The  wedges  96  and  97  are  in- 
tended  to  allow  the  hood  22  to  be  pass  over  the  hood 
stops  60  and  61  and,  after  mounting  of  the  hood  22 
to  the  inner  housing  20,  the  stop  faces  110  and  112 
can  cooperate  with  the  hood  stops  60  and  61  for  lim- 
iting  forward  movement  of  the  hood  22  relative  to  the 

inner  housing  20  as  will  be  described  below.  How- 
ever,  any  suitable  means  may  be  provided  for  allow- 
ing  the  hood  22  to  be  slidingly  mounted  over  the  inner 
housing  20.  Alternatively,  the  hood  22  need  not  be 

5  slidingly  mounted,  but  may  comprise  two  half  pieces 
that  are  snapped  together  or  otherwise  fixedly  con- 
nected  to  each  other  over  the  inner  housing  20.  In  ad- 
dition,  any  suitable  means  may  be  provided  for  limit- 
ing  forward  as  well  as  rearward  movement  of  the 

10  hood  22  on  the  inner  housing  20.  In  the  embodiment 
shown,  the  first  and  second  side  walls  86  and  88  are 
substantially  mirror  images  of  each  other  and  each 
comprises  a  spring  ledge  98  and  a  forward  extension 
100.  The  spring  ledges  98  generally  have  flat  rear 

15  faces  99  which  are  intended  to  contact  forward  por- 
tions  of  the  spring  legs  66  on  the  latch  24.  The  spring 
ledges  98  also  act  as  limiters  for  limiting  rearward 
movement  of  the  hood  22  on  the  inner  housing  20. 
Each  extension  100  generally  forms  a  latch  discon- 

20  nect  102  having  a  channel  104,  an  upward  extending 
wedge  member  1  06  and  a  downward  extending  ledge 
member  108.  The  extensions  100  extend  or  project  in 
front  of  the  forward  opening  to  the  center  aperture  80 
and  are  suitably  spaced  such  that  the  latch  grips  30 

25  and  31  of  the  receptacle  connector  12  may  be  slid 
along  or  in  close  proximity  to  the  interior  facing  sur- 
faces  of  the  extending  members  106  and  108  as 
shown  in  Fig.  6.  The  extensions  100  are  also  suitably 
sized  and  shaped  to  receive  forward  portions  of  the 

30  two  latch  leg  portions  64.  Referring  also  to  Fig.  7,  with 
the  hood  22  in  a  home  position  relative  to  the  inner 
housing  20,  the  upward  and  downward  extending 
ledge  members  106  and  108  each  have  a  rearward 
sloped  inner  face  114  that  contacts  the  leg  angled 

35  leading  tips  72  and  73,  respectively.  Alternatively, 
any  suitable  surface  on  the  hood  22  may  be  provided 
for  contacting  and  moving  legs  68  and  69.  A  space 
116  is  generally  provided  on  both  sides  of  the  shell  26 
between  the  upward  and  downward  extending  ledge 

40  members  1  06  and  1  08  and  the  shell  26  for  passing  the 
receptacle  connector  latch  grips  30  and  31  into.  The 
prongs  70  and  71  extend  into  these  spaces  116  in  the 
home  position  shown. 

After  assembly  of  the  cable  16  with  the  connector 
45  element  18,  inner  housing  20,  shell  26  and  latch  24, 

the  hood  22  can  be  connected  thereto.  In  the  the  em- 
bodiment  shown,  the  rear  end  84  of  the  hood  22  is  slid 
over  the  shell  26,  latch  24  and  inner  housing  20.  The 
hood  stops  60  and  61  can  pass  through  the  hood  slots 

so  94  and  95  until  they  reach  the  wedges  96  and  97. 
Upon  further  pushing  of  the  hood  22,  the  top  and  bot- 
tom  walls  90  and  92  of  the  hood  22  can  deflect  or  bow 
outward  slightly  by  the  wedging  action  of  the  wedges 
96  and  97  against  the  hood  stops  60  and  61  until  the 

55  hood  stops  60  and  61  pass  under  the  wedges  96  and 
97  and  the  top  and  bottom  walls  90  and  92  of  the  hood 
22  snap  back  with  the  hood  stops  60  and  61  being  lo- 
cated  in  the  forward  portions  of  the  grooves  94  and 
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95.  As  the  wedges  96  and  97  pass  over  the  hood 
stops  60  and  61  ,  the  leading  tips  72  and  73  of  the  legs 
68  and  69  on  both  by  leg  portions  64  of  the  latch  24 
contact  the  sloped  inner  faces  114  on  extensions  100. 
Also  as  the  wedges  96  and  97  pass  over  the  hood 
stops  60  and  61,  the  leading  portions  of  the  spring 
legs  66  of  the  latch  24  contact  the  rear  faces  99  of  the 
spring  ledges  98  with  the  spring  legs  66  being  slightly 
depressed  and  creating  a  biasing  force  between  the 
hood  22  and  inner  housing  20  to  bias  the  hood  22  in 
a  forward  direction.  Once  the  hood  stops  60  and  61 
are  located  in  the  forward  portion  of  the  grooves  94 
and  95,  although  the  spring  legs  66  bias  the  hood  22 
in  a  forward  direction  relative  to  the  inner  housing  20, 
the  hood  stops  60  and  61  and  the  stop  faces  110  and 
120  limit  the  forward  position  of  the  hood  24. 

Before  describing  the  connection  and  disconnec- 
tion  of  the  plug  connector  10  to  the  receptacle  con- 
nector  12,  one  embodiment  of  a  receptacle  connector 
will  be  described.  Referring  to  Fig.  5,  an  exploded 
view  of  the  receptacle  connector  12  is  shown  which 
generally  comprises  a  housing  28  having  a  slot  200, 
and  outer  shell  32  and  two  separate  latch  grips  30  and 
31.  The  housing  28  is  generally  comprised  of  a  mold- 
ed  dielectric  material  and  has  spring  contacts  202 
therein.  The  slot  200  is  suitably  sized  and  shaped  to 
receive  board  42  of  the  plug  contact  element  18.  The 
shell  32  is  generally  comprised  of  an  electrically  con- 
ductive  material  and  covers  a  portion  of  the  housing 
28.  The  shell  32  has  a  trapezoidal  shaped  portion  204 
that  is  suitably  sized  and  shaped  to  be  received  in  the 
plug  connector  shell  center  channel  46.  Top  and  bot- 
tom  legs  206  are  deformed  into  slots  208  in  the  hous- 
ing  28  to  fixedly  connect  the  shell  32  to  the  housing 
28.  The  latch  grips  30  and  31  are  substantially  mirror 
images  of  each  other  and  comprise  a  leading  portion 
210,  latch  holes  212,  posts  or  mounting  prongs  214 
and  shell  mounting  holes  216.  The  latch  holes  21  2  are 
for  receiving  the  prongs  70  and  71  of  the  plug  connec- 
tor  latch  24.  The  leading  portions  210  are  for  moving 
the  plug  connector  latch  legs  68  and  69  during  con- 
nection  of  the  two  connectors  10  and  12  and  for  co- 
operating  with  the  plug  connector  latch  24  to  retain 
the  two  connectors  10  and  12  once  connected.  The 
shell  mounting  holes  216  are  provided  for  passing  a 
portion  of  a  rivet  21  8  (see  Fig.  1  )  therethrough  for  fix- 
edly  connecting  the  latch  grips  30  and  31  with  the 
shell  32.  However,  any  suitable  type  of  means  for  fix- 
edly  connecting  the  latch  grips  30  and  31  to  the  shell 
32  or  housing  28  may  be  provided.  The  shell  32  and 
latch  grips  30  and  31  may  also  be  provided  as  a  single 
piece  member.  Fig.  5A  shows  an  alternate  embodi- 
ment  of  latch  grips  230  and  231.  In  the  embodiment 
shown,  the  latch  grips  230  and  231  each  have  a  side 
portion  232  with  a  hole  234  for  a  rivet  (not  shown)  and 
a  front  portion  236  with  a  hole  238  for  a  fastener  (not 
shown).  The  latch  grips  230  and  231  are  intended  to 
be  directly  connected  to  the  frame  of  a  component, 

thereby  directly  mechanically  connecting  a  recepta- 
cle  connector  to  the  frame  for  a  relatively  strong  con- 
nection.  In  the  embodiment  shown  in  Fig.  5,  the 
mounting  prongs  214  are  provided  for  fixedly  con- 

5  necting  the  receptacle  connector  12  to  holes  220  in 
circuit  board  36  or  a  back  up  plate.  In  a  preferred  em- 
bodiment,  the  latch  grips  30  and  31  are  made  of  metal 
or  other  relatively  rigid  and  strong  material  to  prevent 
inadvertent  mechanical  failure  at  the  connection  be- 

10  tween  the  receptacle  connector  12  and  the  member 
it  is  mounted  to  such  as  the  circuit  board  36.  The  in- 
creased  strength  in  the  connection  of  the  receptacle 
connector  12  to  the  member  it  is  mounted  to  need  not 
be  provided,  but  is  a  preferred  embodiment  for  use 

15  with  the  plug  connector  10  for  reasons  as  will  be  de- 
scribed  below.  It  should  be  understood  that  the  above 
description  of  one  embodiment  of  a  receptacle  con- 
nector  is  not  intended  to  be  an  exhaustive  description 
of  all  possible  alternative  embodiments.  For  example, 

20  the  slot  22  can  be  replaced  with  a  plurality  of  pin  re- 
ceiving  holes.  Alterntaively,  the  receptacle  connector 
can  have  projecting  pin  contacts.  In  addition,  the 
housing  need  not  provide  for  a  right  turn  of  its  con- 
tacts.  Obviously,  any  suitable  receptacle  connector 

25  may  be  provided  and  need  not  be  provided  with  an 
outer  shell  or  separate  latch  grips. 

Connection  of  the  plug  connector  1  0  to  the  recep- 
tacle  connector  12  by  a  user  is  relatively  simple  and 
uses  the  latch  24  as  a  mechanical  lock  to,  at  least  tem- 

30  porarily,  fixed  connect  the  two  connectors.  Referring 
also  to  Figs.  7  and  8,  in  the  embodiment  shown,  in  or- 
der  to  connect  the  two  connectors  a  user  pushes  the 
forward  end  19  of  the  plug  connector  10  towards  the 
forward  end  13  of  the  receptacle  connector  12  along 

35  the  center  axis  15  (see  Fig.  2)  of  the  plug  connector 
10.  The  receptacle  connector  shell  32,  housing  28 
and  slot  200  (see  Fig.  9)  can  pass  into  the  center 
channel  46  of  the  plug  connector  shell  26  with  the 
contact  element  18  passing  into  the  slot  200.  The  re- 

40  ceptacle  connector  latch  grips  30  and  31  can  pass 
through  two  spaces  116  between  the  shell  26  and  ex- 
tensions  100.  As  the  latch  grips  30  and  31  advance 
through  the  spaces  116,  their  leading  portions  210 
contact  the  inclined  surfaces  76  of  the  prongs  70  and 

45  71  on  both  side  portions  50  and  52  of  the  latch  24. 
This  causes  the  legs  68  and  69  on  both  leg  portions 
64  to  bend  or  defect  outward  until  the  prongs  70  and 
71  pass  the  leading  portions  210  of  the  latch  grips  30 
and  31  and  snap  back  into  latch  grips  holes  212.  In 

so  this  connected  position,  as  shown  in  Fig.  8,  the  non- 
sloped  or  flat  surface  78  of  the  prongs  70  and  71  co- 
operate  with  the  rearfaces  of  the  leading  portions  210 
of  the  latch  grips  30  and  31  to  substantially  prevent 
disconnection  of  the  two  connectors  10  and  12.  Thus, 

55  a  relatively  fast  and  easy  to  operate  snap-lock  con- 
nection  between  the  two  connectors  is  provided.  Also 
in  this  connected  position,  the  contact  traces  44  on 
the  contact  element  1  8  contact  the  contacts  202  in  re- 
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ceptacle  connector  slot  200,  thus  electrically  connect- 
ing  wires  17  with  the  circuit  board  36.  In  an  alterante 
embodiment  the  leg  portions  64  can  bend  inward,  up- 
ward,  and/or  downward. 

For  the  plug  connector  10  shown,  disconnection 
of  the  plug  connector  1  0  from  the  receptacle  connec- 
tor  12  can  be  accomplished  in  two  fashions;  an  emer- 
gency  disconnect  and  an  user  disconnect.  The  emer- 
gency  disconnect  is  generally  provided  for  situations 
when  the  cable  16  is  pulled  by  an  excessive  force  that 
could  otherwise  cause  the  cable  assembly  14  to 
move  the  component  37,  such  as  if  a  person  were  to 
trip  on  the  cable  16  which  could  cause  the  component 
37  to  be  pulled  off  a  table  and  become  damaged.  In 
the  embodiment  shown,  the  latch  24  is  designed  to 
unlatch  from  the  latch  grips  30  and  31  upon  a  prede- 
termined  amount  of  tension  being  exerted  between 
the  connectors  10  and  12  such  as  an  equivalent  to 
about  15  pounds  force.  However,  it  should  be  noted 
that  this  emergency  disconnect  need  not  be  provided 
or  may  be  provided  for  disconnect  at  any  desired  ten- 
sile  force.  In  the  embodiment  shown,  the  points  of 
contact  between  the  plug  connector  prong  flat  faces 
78  and  the  rear  of  the  receptacle  connector  latch  grip 
leading  portions  210  is  offset  from  the  linear  portion 
of  legs  68  and  69.  Thus,  when  tension  is  applied,  the 
offset  force  at  the  prongs  creates  a  moment  in  the 
legs  68  and  69  which  causes  the  legs  68  and  69  to  au- 
tomatically  bend  outward  until  the  bending  finally 
causes  the  prongs  70  and  71  on  both  side  of  the  latch 
24  to  automatically  exit  the  holes  21  2  in  the  latch  grips 
30  and  31  .  Hence,  the  main  obstacle  to  disconnection 
having  been  removed,  the  plug  connector  10  can  rel- 
atively  easily  pop  out  and  away  from  the  receptacle 
connector  12  thereby  disconnecting  the  two  connec- 
tors  due  to  the  tensile  force  and  preventing  the  com- 
ponent  37  from  being  pulled  by  the  cable  assembly 
14. 

The  user  disconnect  of  the  plug  connector  10 
from  the  receptacle  connector  12  generally  involves 
the  user  moving  the  hood  22  relative  to  the  inner 
housing  20  to  move  the  legs  68  and  69  of  the  latch  24. 
The  hood  22  is  generally  movable  from  its  forwardly 
biased  home  position  to  a  disconnect  position  as 
shown  in  Fig.  9.  In  order  to  obtain  this  disconnect  pos- 
ition,  a  user  grasps  the  hood  22  and  pulls  on  the  hood 
in  a  rearward  direction  along  the  center  axis  of  the 
plug  connector  10.  With  the  hood  shown,  which  sub- 
stantially  surrounds  the  entire  accessable  area  of  the 
connector  10,  a  user  can  grasp  the  hood  at  any  loca- 
tion.  The  hood  22  is  slidably  mounted,  at  least  partial- 
ly,  on  the  inner  housing  20.  The  latch  24  and  friction 
between  the  front  end  13  of  the  receptacle  connector 
12  and  the  front  end  19  of  the  plug  connector  10  gen- 
erally  prevent  the  inner  housing  20  from  moving  with 
the  hood  22  until  the  hood  22  reaches  its  disconnect 
position.  Thus,  the  hood  22  moves  rearward  relative 
to  the  inner  housing  20  compressing  the  spring  legs 

66  of  the  latch  24.  As  the  hood  22  moves  rearward, 
the  sloped  inner  faces  114  of  the  extension  wedge 
members  106  and  108  wedge  the  leading  tips  72  and 
73  and  prongs  70  and  71  into  the  extension  channels 

5  104.  Upon  reaching  the  disconnect  position,  the 
prongs  70  and  71  on  both  sides  are  removed  from  the 
latch  grip  holes  21  2.  By  further  pulling  on  the  hood  22, 
the  main  obstacle  to  disconnection  having  been  re- 
moved,  the  plug  connector  10  can  simply  slide  away 

10  from  the  receptacle  connector  12.  After  disconnec- 
tion  the  hood  22  will  merely  return  to  its  home  position 
by  the  biasing  action  of  spring  legs  66  and  is  ready  to 
be  reconnected  when  desired.  In  a  preferred  embodi- 
ment,  the  longitudinal  movement  of  the  hood  22  on 

15  the  inner  housing  20  from  the  home  position  to  its  dis- 
connect  position  is  about  0.1  inch  long.  However,  any 
suitable  length  of  travel  can  be  provided. 

As  is  obvious  from  the  above  description,  the 
snap-lock  action  of  the  latch  24  and  quick  release  by 

20  use  of  the  movable  hood  22  provides  a  relatively  sim- 
ple  and  easy  connector  that  is  faster  to  connect  and 
disconnect  and  still  provides  the  necessary  remov- 
able  connection  with  temporary  fixation.  In  addition, 
the  present  invention  also  provides  an  emergency  re- 

25  lease  or  disconnect  not  available  in  prior  art  connec- 
tors.  Although  the  emergency  disconnect  need  not  be 
provided,  in  a  preferred  embodiment  it  is  provided.  In 
addition,  the  relatively  strong  and  rigid  receptacle 
connector  latch  grips  30  and  31  can  allow  the  emer- 

30  gency  disconnect  to  operate  properly  without  damag- 
ing  the  receptacle  connector  shell  32,  housing  28  or 
connection  to  the  member  the  receptacle  connector 
12  is  mounted  to  and  can  allow  emergency  discon- 
nect  at  relatively  high  tensile  forces  of  about  30  to  50 

35  pounds  or  even  higher.  The  present  invention  can 
also  be  used  to  provide  for  a  recessed  connection  at 
least  partially  inside  the  frame  of  a  component.  Refer- 
ring  to  Figs.  2  and  6,  the  component  37  can  be  pro- 
vided  with  an  aperture  40  having  a  stepped  conf  igur- 

40  ation  as  shown.  The  front  end  13  of  the  receptacle 
connector  12  can  be  located  inside  the  aperture  40 
and  the  front  end  19  of  the  plug  connector  10  can  pro- 
ject  into  the  component  37  past  the  frame  38  with  the 
hood  22  also  being  at  least  partially  received  in  the 

45  aperture40.  Intheembodimentshown.thesizeofthe 
aperture  40  and  the  size  of  the  hood  22  provide  only 
relatively  small  spaces  therebetween,  thus  protecting 
and  shielding  the  connection  of  the  two  connectors. 
Because  user  disconnect  is  accomplished  by  grasp- 

50  ing  and  moving  the  hood  22,  even  though  the  front 
portion  of  the  plug  connector  is  not  accessible  when 
connected,  a  majority  of  the  hood  22  is.  Therefore,  re- 
cessing  of  the  front  portion  of  the  plug  connector  10 
inside  the  frame  of  a  component  does  not  hinder  dis- 

ss  connection.  In  addition,  the  user  can  grasp  the  hood 
at  any  location  and  need  not  grasp  a  specific  location 
on  the  hood  22. 

Referring  now  to  Fig.  10,  an  exploded  view  of  a 

7 



13 EP  0  437  765  B1 14 

pitch  conversion  assembly  250  is  shown  with  an  ex- 
ploded  view  of  a  receptacle  connector  12.  The  assem- 
bly  250  has  a  first  back-up  plate  252,  a  second  back- 
up  plate  254,  a  flexible  printed  circuit  256,  a  socket 
connector  258  and  the  receptacle  connector  12.  The 
first  and  second  back-up  plates  252  and  254  can  be 
fixedly  connected  to  a  component  frame.  The  con- 
tacts  (not  shown)  of  connector  12  can  be  connected 
to  conductors  in  the  flexible  printed  circuit  256  with 
post  262  of  latch  grips  260  and  261  being  fixedly  con- 
nected  to  the  first  back-up  plate  252.  The  flexible 
printed  circuit  can  change  the  conductor  pitch  as  is 
known  in  the  art  for  use  with  socket  connector  258. 

It  should  be  understood  that  the  foregoing  de- 
scription  is  only  illustrative  of  the  invention.  Various 
alternatives  and  modifications  can  be  devised  by 
those  skilled  in  the  art  without  departing  from  the 
scope  of  the  invention.  Accordingly,  the  present  in- 
vention  is  intended  to  embrace  all  such  alternatives, 
modifications  and  variances  which  fall  within  the 
scope  of  the  appended  claims. 

Claims 

1  .  An  electrical  connector  adapted  to  be  connected 
with  another  connector  by  a  movement  in  a  long- 
itudinal  direction,  comprising 

-  at  least  one  electrical  contact  (18,  42,  44), 
-  an  inner  housing  (20)  comprising  dielectric 

material, 
-  a  latch  (24)  for  mechanically  connecting  the 

electrical  connector  (10)  with  the  other  con- 
nector  and  comprising  two  fixing  portions 
(70,  71)  adapted  to  be  hooked  behind  re- 
taining  edges  of  the  other  connector  and 

-  a  movable  hood  (22)  substantially  sur- 
rounding  the  latch  (24)  and  the  inner  hous- 
ing  (20)  and  being  movable  in  the  longitudi- 
nal  direction  between  a  home  position  and 
a  disconnect  position,  wherein  in  the  dis- 
connect  position  latch  releases  (102)  of  the 
hood  (22)  urge  the  fixing  portions  (70,  71) 
of  the  latch  (24)  in  a  position  to  release  the 
other  connector, 

characterized  in  that 
the  latch 

-  surrounds  the  inner  housing  (20)  and  is 
fixed  thereto, 

-  comprises  first  and  second  side  portions 
(50,  52),  respectively  having  legs  (68,  69) 
extending  in  the  longitudinal  direction  to- 
wards  the  other  connector,  the  legs  com- 
prising  latch  prongs  (70,  71)  having  a  gen- 
eral  wedge  shape  with  a  first  sloped  section 
and  a  second  relatively  non-sloped  section, 
the  latter  forming  said  fixing  portions,  and 
the  legs  further  comprising  latch  release 

portions  (72,  73)  at  distal  ends  thereof, 
adapted  to  cooperate  with  the  latch  releas- 
es  (102)  of  the  hood  (22)  in  its  disconnect 
position,  and 

5  -  comprises  two  connecting  portions  (54,  56) 
between  the  side  portions  (50,  52),  the  con- 
necting  portions  and  the  side  portions  form- 
ing  a  box-shaped  aperture  such  that  the 
latch  (24)  can  be  slidingly  mounted  over  a 

10  generally  box-shaped  portion  of  the  inner 
housing  (20)  and  can  be  connected  thereto. 

2.  A  connector  as  in  claim  1  , 
characterized  in  that 

15  at  least  one  of  the  top  or  bottom  sections  (56,  58) 
has  a  hood  limiter  portion  (60,  61)  therewith  for 
limiting  movement  of  the  movable  hood  (22). 

3.  A  connector  as  in  claim  1  , 
20  characterized  in  that 

the  legs  (68,  69)  are  cantilevered  from  side  por- 
tion  bases  (62)  in  a  direction  generally  perpendic- 
ular  to  the  connecting  portion  (54). 

25  4.  A  connector  as  in  claim  1, 
characterized  in  further  comprising 
means  (66)  for  biasing  the  movable  hood  (22)  in 
the  home  position. 

30  5.  A  connector  as  in  claim  4, 
characterized  in  that 
at  least  one  of  said  side  portions  (50,  52)  also 
comprises  a  base  (62)  having  a  hood  return 
spring  (66)  for  biasing  the  movable  hood  (22)  in 

35  a  first  direction. 

6.  A  connector  as  in  claim  1  , 
characterized  in  that 
the  inner  housing  (20)  and  the  hood  (22)  are  sub- 

40  stantially  rectangular  shaped. 

7.  A  connector  as  in  claim  6, 
characterized  in  that 
the  housing  (20,  22)  has  a  first  end  suitable  sized 

45  and  shaped  to  be  received  in  a  second  connector 
receptacle  (32)  with  the  legs  (68,  69)  being  locat- 
ed  outside  opposite  sides  of  the  second  connec- 
tor  receptacle  (32)  for  connection  to  second  con- 
nector  receptacle  latch  grips  (30,  31). 

50 
8.  A  connector  as  in  claim  7, 

characterized  in  that 
the  latch  release  (1  02)  comprises  two  side  por- 
tions  (86,  88)  each  having  a  channel  (1  04)  and  an 

55  interior  extension  (108)  with  a  wedged  shaped 
side  forming  a  portion  of  the  channel  (104),  the  in- 
terior  extensions  (1  08)  being  located,  at  least  par- 
tially,  in  front  of  the  legs  (68,  69)  when  the  hood 

8 
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(22)  is  in  the  home  position. 

9.  A  connector  as  in  claim  1  , 
characterized  in  that 
the  hood  (22)  can  move  about  2,5  mm  from  the  5 
home  position  to  the  disconnect  position  and  the 
interior  extensions  (108)  can,  at  least  partially, 
deflect  the  prongs  (70,  71)  outwardly  as  the  hood 
(22)  is  moved  to  the  disconnect  position. 

10 
1  0.  A  connector  as  in  claim  4  or  5, 

characterized  in  that 
the  means  (66)  for  biasing  comprises  a  first  ledge 
on  the  housing  (20),  a  second  ledge  inside  said 
hood  (22),  and  the  latch  (24)  having  a  spring  por-  15 
tion  (66)  therebetween  for  biasing  the  hood  (22) 
in  the  home  position. 

11.  A  connector  as  in  claim  1, 
characterized  in  further  comprising  20 
means  for  providing  an  emergency  disconnect 
from  a  receptacle  connector  upon  a  predeter- 
mined  tension  being  exerted  on  the  plurality  of 
wires  connected  to  said  contact  areas. 

25 
12.  A  connector  as  in  one  of  the  claims  1-11, 

characterized  in  that 
the  hood  (22)  is  a  two  piece  member  that  is  snap- 
ped  together  over  said  housing  (20). 

30 
13.  A  connector  as  in  one  of  the  claims  1-12, 

characterized  in  that 
the  inner  housing  (20)  has  two  side  extensions 
(88)  for,  at  least  partially  housing  said  legs  (68, 
69).  35 

14.  A  connector  as  in  claim  13, 
characterized  in  that 
side  extensions  (88)  have  interior  openings  for  al- 
lowing  the  latch  prongs  (70,  71)  to  extend  there-  40 
through. 

15.  A  connector  as  in  claim  13, 
characterized  in  that 
the  extensions  (88)  comprise  wedge  shaped  por-  45 
tions  (108)  for  moving  the  latch  prongs  (70,  71)  in 
an  outward  direction  when  the  hood  (22)  is 
moved  from  the  home  position  to  the  disconnect 
position. 

50 
16.  An  electrical  cable  assembly  for  electrically  con- 

necting  a  first  apparatus  to  a  second  apparatus 
comprising: 

-  a  plurality  of  electrical  wires, 
-  a  first  electrical  connector  as  in  one  of  the  55 

claims  1  to  15  connected  to  first  ends  of  the 
wires,  and 

-  a  second  electrical  connector  connected  to 

the  first  electrical  connector. 

17.  A  cable  assembly  as  in  claim  16, 
characterized  in  that 
the  latch  prongs  (70,  71)  can  automatically  dis- 
connect  from  a  latch  grip  (30,  31)  of  the  second 
connector  (12)  upon  the  wires  exerting  a  prede- 
termined  tensile  force  on  the  second  connector 
(12). 

18.  A  cable  assembly  as  in  claim  17,  wherein  said 
predetermined  tensile  force  is  about  7  kp  (15 
pounds). 

Patentanspruche 

1.  ElektrischerVerbinder,  derso  beschaffen  ist,  dali 
er  mit  einem  weiteren  Verbinder  durch  eine  Be- 
wegung  in  Langsrichtung  verbunden  wird,  mit 

-  wenigstens  einem  elektrischen  Kontakt 
(18,  42,44), 

-  einem  inneren  Gehause  (20),  das  dielektri- 
sches  Material  enthalt, 

-  einem  Sperrelement  (24),  das  den  elektri- 
schen  Verbinder  (10)  mit  dem  anderen  Ver- 
binder  mechanisch  verbindet  und  zwei  Be- 
festigungsabschnitte  (70,  71)  enthalt,  die 
so  beschaffen  sind,  dali  sie  hinterden  Hal- 
tekanten  des  anderen  Verbinders  einge- 
haktwerden  konnen,  und 

-  einer  beweglichen  Haube  (22),  die  das 
Sperrelement  (24)  und  das  innere  Gehause 
(20)  im  wesentlichen  umgibt  und  in  Langs- 
richtung  zwischen  einer  Ruheposition  und 
einer  entriegelten  Position  beweglich  ist, 
wobei  in  der  entriegelten  Position  Sperrele- 
mentloser  (1  02)  der  Haube  (22)  die  Befesti- 
gungsabschnitte  (70,  71)  des  Sperrele- 
ments  (24)  in  eine  Position  zwingen,  in  der 
der  andere  Verbinder  freigegeben  wird, 
dadurch  gekennzeichnet,  dali 
das  Sperrelement 

-  das  innere  Gehause  (20)  umgibt  und  an  die- 
sem  befestigt  ist, 

-  einen  ersten  und  einen  zweiten  Seitenab- 
schnitt  (50,  52)  enthalt,  die  jeweils  Schen- 
kel  (68,  69)  besitzen,  die  sich  in  Langsrich- 
tung  zum  anderen  Verbinder  erstrecken, 
wobei  die  Schenkel  Sperrzinken  (70,  71) 
aufweisen,  die  eine  allgemeine  Keilform  mit 
einem  ersten  abgeschragten  Abschnitt  und 
einem  zweiten  relativ  nicht  abgeschragten 
Abschnitt  besitzen,  wobei  der  letztere  die 
Befestigungsabschnitte  bildet,  und  wobei 
die  Schenkel  ferneran  den  hiervon  entfern- 
ten  Enden  Sperrelementloseabschnitte 
(72,  73)  enthalten,  die  so  beschaffen  sind, 
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dali  sie  mit  den  Sperrelementlosern  (102) 
der  Haube  (2)  in  deren  entriegelter  Position 
zusammenwirken,  und 

-  zwei  Verbindungsabschnitte  (54,  56)  zwi- 
schen  den  Seitenabschnitten  (50,  52)  ent- 
halt,  wobei  die  Verbindungsabschnitte  und 
die  Seitenabschnitte  eine  kastenformige 
Offnung  bilden,  so  dali  das  Sperrelement 
(24)  uberdem  im  allgemeinen  kastenformi- 
gen  Abschnitt  des  inneren  Gehauses  (20) 
gleitend  angebracht  und  damit  verbunden 
werden  kann. 

2.  Verbinder  nach  Anspruch  1  , 
dadurch  gekennzeichnet,  dali 
wenigstens  entweder  der  obere  oder  der  untere 
Abschnitt  (56,  58)  einen  Haubenbegrenzerab- 
schnitt  (60,  61  )  besitzt,  der  die  Bewegung  der  be- 
weglichen  Haube  (22)  begrenzt. 

3.  Verbinder  nach  Anspruch  1  , 
dadurch  gekennzeichnet,  dali  die  Schenkel  (68, 
69)  an  Seitenabschnitt-Grundflachen  (62)  in  ei- 
ner  zum  Verbindungsabschnitt  (54)  im  allgemei- 
nen  senkrechten  Richtung  einseitig  befestigt 
sind. 

4.  Verbinder  nach  Anspruch  1  , 
ferner  gekennzeichnet  durch 
eine  Einrichtung  (66),  die  die  bewegliche  Haube 
(22)  in  die  Ruheposition  vorbelastet. 

5.  Verbinder  nach  Anspruch  4, 
dadurch  gekennzeichnet,  dali 
wenigstens  einer  der  Seitenabschnitte  (50,  52) 
aulierdem  eine  Grundf  lache  (62)  enthalt,  die  eine 
Haubenruckstellfeder(66)  besitzt,  die  die  beweg- 
liche  Haube  (22)  in  eine  erste  Richtung  vorbela- 
stet. 

6.  Verbinder  nach  Anspruch  1  , 
dadurch  gekennzeichnet,  dali 
das  innere  Gehause  (20)  und  die  Haube  (22)  im 
wesentlichen  rechtwinklig  geformt  sind. 

7.  Verbinder  nach  Anspruch  6, 
dadurch  gekennzeichnet,  dali 
das  Gehause  (20,  22)  ein  erstes  Ende  besitzt, 
das  geeignet  bemessen  und  geformt  ist,  dali  es 
von  einem  zweiten  Verbinderaufnahmeraum  (32) 
aufgenommen  werden  kann,  wobei  sich  die 
Schenkel  (68,  69)  aulierhalb  von  gegenuberlie- 
genden  Seiten  des  zweiten  Verbinderaufnahme- 
raums  (32)  befinden,  urn  mit  zweiten  Verbinder- 
aufnahmeraum-Sperrelementgreifern  (30,  31) 
verbunden  zu  werden. 

8.  Verbinder  nach  Anspruch  7, 

dadurch  gekennzeichnet,  dali 
der  Sperrelementloser  (102)  zwei  Seitenab- 
schnitte  (86,  88)  enthalt,  wovon  jeder  einen  Kanal 
(104)  und  eine  innere  Verlangerung  (108)  mit  ei- 

5  ner  einen  Abschnitt  des  Kanals  (104)  bildenden 
keilformigen  Seite  besitzt,  wobei  sich  die  inneren 
Verlangerungen  (108)  wenigstens  teilweise  vor 
den  Schenkeln  (68,  69)  befinden,  wenn  sich  die 
Haube  (22)  in  der  Ruheposition  bef  indet. 

10 
9.  Verbinder  nach  Anspruch  8, 

dadurch  gekennzeichnet,  dali 
die  Haube  (22)  sich  urn  ungefahr2,5  mm  aus  der 
Ruheposition  in  die  Entriegelungsposition  bewe- 

15  gen  kann  und  die  inneren  Verlangerungen  (108) 
dieZinken  (70,  71)  wenigstens  teilweise  nach  au- 
lien  biegen  konnen,  wenn  die  Haube  (22)  in  die 
entriegelte  Position  bewegt  wird. 

20  1  0.  Verbinder  nach  Anspruch  4  oder  5, 
dadurch  gekennzeichnet,  dali 
die  Einrichtung  (66)  zum  Vorbelasten  eine  erste 
Leiste  am  Gehause  (20)  und  eine  zweite  Leiste  in 
der  Haube  (22)  enthalt  und  das  Sperrelement 

25  (24)  dazwischen  einen  Federabschnitt  (66)  be- 
sitzt,  der  die  Haube  (22)  in  die  Ruheposition  vor- 
belastet. 

11.  Verbinder  nach  Anspruch  1, 
30  gekennzeichnet  durch 

eine  Einrichtung,  die  eine  Notentriegelung  von  ei- 
nem  Verbinderaufnahmeraum  schafft,  wenn  an 
die  mehreren  Drahte,  die  mit  den  Kontaktberei- 
chen  verbunden  sind,  ein  vorgegebenerZug  aus- 

35  geubt  wird. 

12.  Verbinder  nach  einem  der  Anspruche  1-11, 
dadurch  gekennzeichnet,  dali 
die  Haube  (22)  ein  zweiteiliges  Element  ist,  das 

40  uberdem  Gehause  (20)  zusammengesteckt  wird. 

13.  Verbinder  nach  einem  der  Anspruche  1-12, 
dadurch  gekennzeichnet,  dali 
das  innere  Gehause  (20)  zwei  Seitenverlange- 

45  rungen  (88)  besitzt,  in  denen  wenigstens  teilwei- 
se  die  Schenkel  (68,  69)  untergebracht  werden. 

14.  Verbinder  nach  Anspruch  13, 
dadurch  gekennzeichnet,  dali 

so  die  Seitenverlangerung  (88)  innere  Offnungen 
besitzen,  die  ermoglichen,  dali  sich  die  Sperrzin- 
ken  (70,  71)  hierdurch  erstrecken. 

15.  Verbinder  nach  Anspruch  13, 
55  dadurch  gekennzeichnet,  dali 

die  Verlangerungen  (88)  keilformige  Abschnitte 
(1  08)  enthalten,  die  die  Sperrzinken  (70,  71  )  in  ei- 
ner  Auswartsrichtung  bewegen,  wenn  die  Haube 

10 
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(22)  aus  der  Ruheposition  in  die  Entriegelungs- 
position  bewegt  wird. 

16.  Elektrokabel-Baueinheit  fur  die  elektrische  Ver- 
bindung  eines  ersten  Gerats  mit  einem  zweiten  5 
Gerat,  mit: 

-  mehreren  elektrischen  Drahten, 
-  einem  ersten  elektrischen  Verbinder  nach 

einem  der  Anspruche  1  bis  15,  der  mit  er- 
sten  Enden  der  Drahte  verbunden  ist,  und  10 

-  einem  zweiten  elektrischen  Verbinder,  der 
mit  dem  ersten  elektrischen  Verbinder  ver- 
bunden  ist. 

17.  Kabelbaueinheit  nach  Anspruch  16,  15 
dadurch  gekennzeichnet,  dali 
die  Sperrzinken  (70,  71)  von  einem  Sperrele- 
mentgreifer  (30,  31)  des  zweiten  Verbinders  (12) 
automatisch  entriegelt  werden  konnen,  wenn  die 
Drahte  auf  den  zweiten  Verbinder  (12)  eine  vor-  20 
gegebene  Zugkraft  ausuben. 

connecteur,  les  pattes  comportant  des  lan- 
guettes  de  verrou  (70,  71)  ayant  la  forme 
generale  d'un  coin  comportant  un  premier 
troncon  incline  et  un  second  troncon  relati- 
vement  peu  incline,  ces  dernieres  formant 
lesdites  parties  de  fixation,  et  les  pattes 
comportant  en  outre  des  parties  de  libera- 
tion  de  verrou  (72,  73)  situees  au  niveau  de 
leurs  extremites  distales,  adaptees  pour 
cooperer  avec  les  liberateurs  de  verrou 
(102)  du  capot  (22)  dans  sa  position  de  de- 
connexion,  et 

-  comporte  deux  parties  de  connexion  (54, 
56)  situees  entre  les  parties  laterales  (50, 
52),  les  parties  de  connexion  et  les  parties 
laterales  formant  une  ouverture  en  forme 
de  boite  de  telle  sorte  que  le  verrou  (24) 
peut  etre  monte  de  maniere  coulissante  sur 
une  partie  ayant  une  forme  generale  de  boT- 
te  du  boitier  interieur  (20)  et  peut  etre 
connecte  a  celui-ci. 

18.  Kabelbaueinheit  nach  Anspruch  17,  bei  der  die 
vorgegebene  Zugkraft  ungefahr  7  kp  (15  Pfund) 
betragt. 

Revendications 

1  .  Connecteur  electrique  adapte  pour  etre  conecte 
a  un  autre  connecteur  par  deplacement  dans  une 
direction  longitudinale,  comportant: 

-  au  moins  un  contact  electrique  (1  8,  42,  44), 
-  un  boitier  interieur  (20)  constitue  de  mate- 

riau  dielectrique, 
-  un  verrou  (24)  pour  relier  de  maniere  meca- 

nique  le  connecteurelectrique  (10)  a  I'autre 
connecteur  et  comportant  deux  parties  de 
fixation  (70,  71)  adaptees  pour  etre  croche- 
tees  a  travers  des  bords  de  retenue  de  I'au- 
tre  connecteur,  et 

-  un  capot  mobile  (22)  entourant  pratique- 
ment  le  verrou  (24)  et  le  boitier  interieur  (20) 
et  etant  mobile  dans  la  direction  longitudi- 
nale  entre  une  position  de  repos  et  une  po- 
sition  de  deconnexion,  dans  lequel  dans  la 
position  de  deconnexion  des  liberateurs  de 
verrou  (102)  du  capot  (22)  repoussent  les 
parties  de  fixation  (70,  71)  du  verrou  (24) 
dans  une  position  pour  liberer  I'autre 
connecteur, 

caracterise  en  ce  que  le  verrou 
-  entoure  le  boitier  interieur  (20)  et  est  fixe 

sur  celui-ci, 
-  comporte  une  premiere  et  une  seconde  par- 

ties  laterales  (50,  52)  ayant  respectivement 
des  pattes  (68,  69)  s'etendant  dans  la  direc- 
tion  longitudinale  en  direction  de  I'autre 

2.  Connecteur  selon  la  revendication  1,  caracterise 
en  ce  qu'au  moins  un  des  troncons  superieur  ou 

25  inferieur  (54,  56)  comporte  une  partie  (60,  61  )  for- 
mant  limiteur  de  capot  pour  limiter  le  deplace- 
ment  du  capot  mobile  (22). 

3.  Connecteur  selon  la  revendication  1,  caracterise 
30  en  ce  que  les  pattes  (68,  69)  sont  en  porte  a  faux 

a  partirdes  bases  des  parties  laterales  dans  une 
direction  de  maniere  generale  perpendiculaire  a 
la  partie  de  connexion  (54). 

35  4.  Connecteur  selon  la  revendication  1,  caracterise 
en  outre  en  ce  qu'il  comporte  des  moyens  (66) 
pour  rappeler  le  capot  mobile  (22)  dans  la  posi- 
tion  de  repos. 

40  5.  Connecteur  selon  la  revendication  4,  caracterise 
en  ce  qu'au  moins  une  desdites  parties  laterales 
(50,  52)  comporte  aussi  une  base  (62)  ayant  un 
ressort  de  rappel  de  capot  (66)  pour  rappeler  le 
capot  mobile  (22)  dans  une  premiere  direction. 

45 
6.  Connecteur  selon  la  revendication  1,  caracterise 

en  ce  que  le  boitier  interieur  (20)  et  le  capot  (22) 
ont  une  forme  pratiquement  rectangulaire. 

50  7.  Connecteur  selon  la  revendication  6,  caracterise 
en  ce  que  le  boitier  (20,  22)  a  une  premiere  ex- 
tremite  ayant  une  dimension  et  une  forme  adap- 
tee  pour  qu'il  soit  recu  dans  un  receptacle  (32)  du 
second  connecteur,  les  pattes  (68,  69)  etant  po- 

55  sitionnees  a  I'exterieur  de  cotes  opposes  du  re- 
ceptacle  (32)  du  second  connecteur  pour  etre  re- 
liees  a  des  saisies  de  verrou  (30,  31)  du  recepta- 
cle  du  second  connecteur. 

11 
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8.  Connecteur  selon  la  revendication  7,  caracterise 
en  ce  que  le  liberateur  de  verrou  (102)  comporte 
deux  parties  laterales  (86,  88)  ayant  chacune  un 
canal  (104)  et  un  prolongement  interieur  (108) 
ayant  un  cote  en  forme  de  coin  formant  une  partie  5 
du  canal  (104),  les  prolongements  interieurs 
(108)  etant  situes  au  moins  partiellement,  a 
I'avant  des  pattes  (68,  69)  lorsque  le  capot  (22) 
est  dans  la  position  de  repos. 

10 
9.  Connecteur  selon  la  revendication  1  ,  caracterise 

en  ce  que  le  capot  (22)  peut  se  deplacer  sur  en- 
viron  2,5  mm  a  partir  de  la  position  de  repos  vers 
la  position  de  deconnexion  et  les  prolongements 
interieurs  (1  08)  peuvent,  au  moins  partiellement,  15 
deformer  les  languettes  (70,  71)  vers  I'exterieur 
lorsque  le  capot  (22)  est  deplace  vers  la  position 
de  deconnexion. 

10.  Connecteur  selon  la  revendication  4  ou  5,  carac-  20 
terise  en  ce  que  les  moyens  de  rappel  (66) 
comportent  un  premier  epaulement  situe  sur  le 
boitier  (20),  un  second  epaulement  situe  a  I'inte- 
rieur  dudit  capot  (22)  et  le  verrou  (24)  comporte 
une  partie  formant  ressort  (66)  situee  entre  eux  25 
pour  rappeler  le  capot  (22)  dans  la  position  de  re- 
pos. 

sition  de  deconnexion. 

16.  Ensemble  formant  cable  electrique  pour  connec- 
ter  electriquement  un  premier  appareil  a  un  se- 
cond  appareil,  comportant: 

-  plusieurs  cables  electriques, 
-  un  premier  connecteur  electrique  selon 

I'une  quelconque  des  revendications  1  a 
15,  connecte  aux  premieres  extremites  des 
cables,  et 

-  un  second  connecteur  electrique  connecte 
au  premier  connecteur  electrique. 

17.  Ensemble  formant  cable  selon  la  revendication 
16,  caracterise  en  ce  que  les  languettes  de 
verrou  (70,  71)  peuvent  etre  deconnectees  auto- 
matiquement  d'une  saisie  de  verrou  (30,  31)  du 
second  connecteur  (12)  lorsque  les  fils  exercent 
une  force  de  traction  predeterminee  sur  le  se- 
cond  connecteur  (12). 

18.  Ensemble  formant  cable  selon  la  revendication 
17,  dans  lequel  ladite  force  de  traction  predeter- 
minee  est  d'environ  7kg  (15  livres). 

11.  Connecteur  selon  la  revendication  1,  caracterise 
en  ce  qu'il  comporte  en  outre  des  moyens  pour  30 
fournir  une  deconnexion  d'urgence  a  partir  d'un 
connecteur  a  receptacle  lorsqu'une  traction  pre- 
determinee  est  exercee  sur  les  plusieurs  cables 
relies  auxdites  surfaces  de  contact. 

35 
12.  Connecteur  selon  I'une  quelconque  des  revendi- 

cations  1  a  1  1  ,  caracterise  en  ce  que  le  capot  (22) 
est  un  element  en  deux  parties  qui  est  encliquete 
sur  ledit  boitier  (20). 

40 
13.  Connecteur  selon  I'une  quelconque  des  revendi- 

cations  1  a  12,  caracterise  en  ce  que  le  boitier  in- 
terieur  (20)  comporte  deux  prolongements  late- 
raux  (88)  pour  recevoir  au  moins  partiellement 
lesdites  pattes  (68,  69).  45 

14.  Connecteur  selon  la  revendication  13,  caracteri- 
se  en  ce  que  les  prolongements  lateraux  (88)  ont 
des  ouvertures  interieures  destinees  a  permettre 
aux  languettes  de  verrou  (70,  71)  de  s'etendre  a  50 
travers  celles-ci. 

15.  Connecteur  selon  la  revendication  13,  caracteri- 
se  en  ce  que  les  prolongements  (88)  sont  cons- 
titues  de  parties  en  forme  de  coin  (1  08)  destinees  55 
a  deplacer  les  languettes  de  verrou  (70,  71)  dans 
une  direction  vers  I'exterieur  lorsque  le  capot  (22) 
est  deplace  depuis  la  position  de  repos  vers  la  po- 
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