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(54)  Pluggable  and  lockable  monopole  connector  

(57)  A  monopole  electrical  connector  (4)  for  inter- 
connecting  a  conductor  such  as  a  cable  to  a  structure 
for  ground  or  power  connection,  comprises  a  receptacle 
portion  mountable  over  a  stud  (8)  having  transverse 
locking  protrusions  (13).  A  locking  ring  (32)  is  resiliently 
and  rotatably  assembled  to  the  connector  housing  (14), 
and  comprises  a  camming  slot  (52)  engaging  the  lock- 
ing  studs  (13)  of  the  mating  connector  (6).  The  oblique 
camming  portion  (52)  of  the  camming  slot  ensures  that 
unless  complete  coupling  of  the  connectors  has 
occurred,  the  connectors  are  biased  to  an  uncoupled 
and  electrically  disconnected  state.  In  the  fully  coupled 
state,  a  transverse  locking  portion  (54)  of  the  camming 
slot  (50)  engages  the  locking  protrusions  (13)  of  the 
mating  connector  thereby  securely  locking  the  connec- 
tors  together. 
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Description 

[0001  ]  This  invention  relates  to  a  pluggable  electrical 
connector  with  a  lacking  mechanism,  for  example  a 
receptacle  connector  pluggable  on  a  monopole  comple-  s 
mentary  power  connection. 
[0002]  In  many  industries  it  is  common  to  connect 
earth  or  ground  cable  connections  to  conductive  struc- 
tures  by  crimping  a  cable  to  a  ring  tongue  terminal  and 
bolting  it  to  the  structure.  Monopole  connections  of  this  10 
sort  are  also  used  for  connection  to  power  supplies,  for 
example  for  connection  to  power  supply  points  in  an 
automobile.  It  is  common  to  find  connection  points  in 
various  structures  comprising  threaded  bolts  which  are 
welded  or  otherwise  attached  to  the  structure,  over  is 
which  the  ring  tongue  terminal  is  inserted  and  con- 
nected  by  tightening  a  nut  thereagainst.  Threaded  con- 
nections  have  a  number  of  disadvantages.  One 
disadvantage  is  that  the  contact  pressure  between  the 
terminal  and  structure  is  difficult  to  adjust  in  view  of  the  20 
tolerance  in  frictional  forces  of  threaded  connections, 
affecting  the  clamping  force  of  the  nut  when  a  specified 
torque  is  applied.  When  subject  to  vibration,  or  thermal 
stresses,  relaxation  of  the  contact  pressure,  or  loosen- 
ing  of  the  threaded  connection  may  occur.  In  an  auto-  25 
mobile,  where  connections  are  subject  to  vibration  and 
thermal  stresses,  bolted  connections  for  ground  or 
power  connections  are  problematic.  A  further  disadvan- 
tage  of  threaded  connections,  is  the  cost  of  assembly, 
the  placing  of  the  ring  tongue  terminal  and  tightening  of  30 
the  nut  being  manual.  Threaded  connections  are  not 
suitable  for  multipole  connections,  and  if  both  power 
and  ground  are  to  be  connected  by  a  single  cable  or 
unit,  two  terminals  separately  bolted  to  the  structure  are 
required.  35 
[0003]  It  would  be  advantageous  to  provide  a  more 
versatile  connection  system  that  can  be  used  for 
monopole  or  multiple  connections.  It  would  be  advanta- 
geous  to  provide  a  secure  connection  even  when  sub- 
ject  to  vibration  and  thermal  cycles.  It  would  be  40 
desirable  to  enable  rapid  and  secure  connection. 
[0004]  Objects  of  this  invention  have  been  achieved  by 
providing  the  connector  assembly  according  to  claim  1  . 
Disclosed  herein  in  an  electrical  connector  comprising  a 
connection  section  for  connection  to  a  conductor  such  45 
as  a  cable,  a  contact  section  for  pluggable  connection  to 
a  complementary  connector,  and  a  locking  mechanism 
for  securing  the  connectors  in  the  coupled  position, 
wherein  the  locking  mechanism  comprises  a  locking 
element  movable  relative  to  the  contact  section  in  a  so 
direction  transverse  to  a  plugging  direction  of  the  con- 
nectors,  the  locking  element  engaged  by  a  spring  mem- 
ber  biasing  the  locking  element  towards  a  rest  position 
corresponding  to  a  position  taken  by  the  locking  ele- 
ment  when  the  connectors  are  fully  coupled  and  locked  ss 
by  the  locking  element,  the  locking  element  comprising 
a  camming  slot  or  stud  coupleable  with  a  complemen- 
tary  camming  stud  or  slot  of  the  mating  connector,  the 

camming  slot  having  an  oblique  transition  portion 
adapted  to  move  the  locking  element  transversely 
against  the  bias  of  the  spring  during  coupling  of  the  con- 
nectors,  the  camming  slot  comprising  a  locking  portion 
extending  from  the  transition  portion  and  adapted  to 
allow  the  locking  element  to  resiliently  bias  to  the  locked 
position  when  the  connector  are  fully  coupled,  the  con- 
nector  further  comprising  a  guide  element  cooperating 
with  a  complementary  guide  element  of  the  mating  con- 
nector  during  coupling,  the  guide  elements  adapted  to 
guide  the  contact  section  and  complementary  connec- 
tor  in  the  plugging  direction  whilst  the  locking  element  is 
resiliently  transversely  moved  during  coupling.  Advanta- 
geously,  the  connector  can  thus  be  plugged  rapidly  to 
the  mating  connector  whereby  the  locking  element  is 
resiliently  biased  into  the  locked  position  transverse  to 
the  mating  direction  for  a  secure  and  rapid  coupling. 
[0005]  The  locking  element  may  be  ring-shaped  and 
rotatably  movable  about  the  contact  section.  The  guide 
element  may  be  in  the  form  of  a  protrusion  or  slot 
extending  in  the  mating  direction  to  prevent  relative 
movement  between  the  mating  section  and  comple- 
mentary  connector  in  the  transverse  direction  during 
plugging,  the  guide  elements  providing  the  reactive  sup- 
port  force  countering  the  spring  force  of  the  locking  ele- 
ment.  The  locking  element  may  be  provided  with  the 
camming  slot,  and  the  mating  connector  with  the  cam- 
ming  stud  cooperating  therewith,  the  locking  element 
having  an  entry  cutout  at  a  mating  face  thereof  for 
receiving  and  guiding  the  camming  studs  into  the  cam- 
ming  slot  thereof.  The  camming  studs  of  the  mating 
connector  may  advantageously  also  perform  the  func- 
tion  of  guide  elements  received  in  the  guiding  slot  in  the 
mating  section  of  the  connector.  The  mating  section  of 
the  connector  may  be  formed  by  a  stamped  and  formed 
sheet  metal  part  integrally  connected  to  the  connection 
section  where  the  connector  is  a  monopole  connector 
for  plugging  to  a  mating  connector  in  the  form  of  a  stud 
for  ground  or  power  supply.  The  mating  section  may  fur- 
ther  comprise  transverse  guiding  portions  coupleable 
with  complementary  transverse  guiding  portions  of  the 
locking  element  in  order  to  guide  the  locking  element  in 
transverse  movement  relative  to  the  mating  section,  the 
guiding  elements  comprising  a  protrusion  or  slot  on  the 
locking  element  received  in  a  complementary  slot  or 
protrusion  in  the  mating  section.  The  transverse  guiding 
elements  may  extend  in  a  transverse  direction  that  is 
substantially  perpendicular  to  the  connector  mating 
direction.  The  locking  portion  of  the  camming  slot  of  the 
locking  element  may  extend  substantially  orthogonally 
to  the  mating  direction  such  that  a  secure  retention  of 
the  connector  to  the  complementary  connector  is 
ensured.  Due  to  the  oblique  transitional  slot  and  resil- 
ient  biasing  of  the  locking  element,  connectors  which 
are  incompletely  coupled  are  biased  to  the  fully  uncou- 
pled  position.  The  connectors  are  thus  prohibited  from 
remaining  in  an  incomplete  coupled  position  that  may 
subsequently  uncouple  during  operation. 
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[0006]  Other  advantageous  aspect  of  the  invention 
are  set  forth  in  the  claims,  or  will  be  apparent  from  the 
following  description  and  drawings. 

figure  1  is  a  perspective  view  of  a  connector  assem-  s 
bly  according  to  this  invention,  shown  in  the  uncou- 
pled  state; 
figure  2  is  an  exploded  perspective  view  of  the  con- 
nector  assembly; 
figure  3  is  a  perspective  of  a  housing  or  mating  end  10 
connection  section  of  the  receptacle  connector 
according  to  this  invention; 
figure  4  is  a  perspective  partial  cross  sectional  view 
of  a  locking  element  of  the  receptacle  connector; 
figure  5  is  a  perspective  view  viewed  towards  a  mat-  is 
ing  face  of  the  locking  element; 
figure  6  is  a  side  view  of  the  connectors  in  an  initial 
coupling  position,  with  the  locking  element  partially 
cut  away  for  clarity; 
figure  7  is  a  view  in  the  direction  of  arrow  7  of  figure  20 
6; 
figure  8  is  a  view  similar  to  figure  6  but  with  the  con- 
nectors  in  an  almost  fully  coupled  position,  just  prior 
to  the  fully  coupled  and  secure  state; 
figure  9  is  a  view  in  the  direction  of  arrow  9  of  figure  25 
8; 
figure  10  is  a  view  similar  to  figure  9  of  the  connec- 
tors  in  the  fully  coupled  and  locked  position; 
figure  1  1  is  a  view  in  the  direction  of  arrow  1  1  of  fig- 
ure  10;  30 
figure  12  is  a  cross  sectional  view  through  the  con- 
nector  assembly  in  the  initial  coupling  position; 
figure  13  is  a  cross  sectional  view  similar  to  figure 
1  2  showing  the  connectors  in  the  fully  coupled  posi- 
tion.  35 

[0007]  Referring  to  figures  1  and  2,  a  connector 
assembly  2  comprises  a  connector  4  and  a  complemen- 
tary  or  mating  connector  6  for  pluggable  coupling  with 
the  connector  4.  The  connector  6  is  in  this  embodiment  40 
a  monopole  connector  in  the  form  of  a  cylindrical  con- 
ductive  stud  8  extending  from  a  conductive  base  plate 
1  0  that  can  be  welded  or  otherwise  fixed  to  a  conductive 
structure,  or  for  connection  to  a  conductor  such  as  a 
cable  for  ground  or  power  connection.  The  connector  45 
assembly  2  in  this  embodiment  is  thus  for  monopole 
applications  such  as  ground  or  power  connections  in  an 
automobile  for  example.  The  complementary  connector 
6  further  comprises  a  locking  element  12  in  the  form  of 
an  elastic  pin  inserted  transversely  to  the  coupling  so 
direction  M  in  a  bore  traversing  the  cylindrical  stud  8 
proximate  the  base  10.  A  pair  of  ends  13  of  the  locking 
element  12  thus  project  through  opposite  sides  of  the 
mating  connector  6  and  act  as  camming  and  locking 
elements.  ss 
[0008]  The  receptacle  connector  4  comprises  a  hous- 
ing  or  body  14,  a  locking  mechanism  16,  a  contact  sec- 
tion  18,  and  a  connection  section  20.  In  this 

embodiment,  as  the  connector  is  for  single  pole  applica- 
tions,  the  body  or  housing  14  is  conductive,  and  is 
stamped  and  formed  from  sheet  metal  integrally  with 
the  connection  section  20  which  in  this  embodiment 
comprises  a  crimping  barrel  21  for  crimping  to  a  cable 
conductor.  The  body  could  also  be  made  of  an  insula- 
tive  housing  receiving  a  plurality  of  contacts  therein  for 
plugging  connection  to  a  plurality  of  contacts  of  a  com- 
plementary  connector  comprising  a  housing  and  a  com- 
plementary  plurality  of  terminals. 
[0009]  In  monopole  applications,  it  is  advantageous  to 
integrally  form  the  body  1  4  with  the  connection  section 
20  in  view  reducing  number  of  parts  and  the  costs  of 
manufacture.  In  addition,  the  contact  section  18 
mounted  within  the  body  14  can  be  electrically  con- 
nected  to  the  body  14.  It  is  also  possible  to  provide  a 
contact  section  stamped  integrally  from  the  body  1  4  that 
engages  the  complementary  stud  8.  The  separate  con- 
tact  section  1  8  however  can  be  made  of  a  material  with 
greater  elasticity  than  the  connection  section  material, 
and  in  this  embodiment  is  in  the  form  of  an  approxi- 
mately  cylindrical  part  having  a  plurality  of  contact  arms 
23  extending  in  the  mating  direction  M  arranged  around 
the  circumference  of  the  contact  section  and  having 
inwardly  bowed  contacts  (see  figure  13)  that  resiliently 
bias  against  the  contact  surface  25  of  the  cylindrical 
stud  8.  The  ring  support  sections  26,  27  at  the  top  and 
bottom  of  the  contact  section  18  support  the  contact 
arms  23  that  extend  therebetween,  and  also  provide 
mechanical  and  electrical  connection  with  the  conduc- 
tive  body  14  as  best  seen  in  figure  13. 
[001  0]  The  connector  4  has  a  mating  section  28  com- 
prising  a  cavity  30  for  receiving  the  contact  section  1  8 
therein,  the  mating  section  formed  by  the  housing  1  4  for 
pluggable  connection  to  the  mating  section  of  the  com- 
plementary  connector  6.  The  locking  mechanism  16  is 
mounted  to  the  housing  1  4  and  forms  part  of  the  mating 
section  28,  the  locking  mechanism  comprising  a  locking 
element  32  and  a  spring  member  34.  As  the  housing  14 
is  substantially  cylindrical,  the  locking  element  32  is 
substantially  in  the  form  of  a  ring  rotatably  movably 
mounted  on  the  housing  14.  The  spring  member  34  has 
an  attachment  portion  in  the  form  of  an  end  protrusion 
36  that  attaches  to  the  locking  element,  and  a  second 
attachment  portion  in  the  form  of  a  further  end  protru- 
sion  38  that  attaches  to  the  housing  1  4,  such  that  the 
locking  member  32  is  resiliently  movable  in  a  transverse 
direction  with  respect  to  the  connector  housing  14.  In 
this  particular  embodiment,  as  the  locking  element  is 
rotatably  mounted  on  the  housing  1  4,  the  spring  mem- 
ber  34  acts  in  torsion  and  produces  a  torque  spring  bias 
between  he  locking  element  and  the  housing.  It  is  also 
possible  to  provide  a  locking  member  32  that  is  movable 
in  a  direction  transverse  T  to  the  mating  direction  M,  and 
preferably  perpendicularly  to  the  mating  direction  M,  in 
a  linear  or  non  circular  motion  whilst  nevertheless  pro- 
viding  the  secure  locking  effect  according  to  this  inven- 
tion.  In  this  particular  embodiment,  however,  a  rotational 

15 

20 

25 

30 

4 



5 EP  0  949  721  A1 6 

movement  of  the  locking  element  and  provision  of  the 
torsion  spring  34  provides  a  simple  and  reliable  solu- 
tion. 
[001  1  ]  Referring  to  figures  3  and  4  in  conjunction  with 
figure  2,  the  locking  element  and  assembly  thereof  to 
the  housing  14  will  be  explained  in  more  detail.  The 
locking  element  in  this  embodiment  is  moulded  from  a 
plastic  or  similar  mouldable  material  and  comprises  an 
inner  substantially  cylindrical  wall  40  that  is  inserted  into 
the  housing  cavity  30,  and  an  outer  wall  42  spaced  from 
the  inner  wall  40  with  a  gap  44,  the  outer  wall  42  posi- 
tioned  outside  of  an  external  surface  43  of  the  housing 
1  4.  A  mating-end  wall  portion  45  of  the  housing  1  4  is 
thus  received  in  the  gap  44  of  the  locking  element.  A 
mating  face  wall  46  interconnects  the  inner  and  outer 
walls  40,  42  proximate  a  mating  end  47  of  the  connec- 
tor.  The  mating  face  wall  46  is  provided  with  entry  por- 
tions  in  the  form  of  cutouts  48  adapted  to  receive  the 
camming  studs  or  projections  13  of  the  mating  connec- 
tor  6  therethrough  into  a  camming  slot  50  formed  in  the 
inner  wall  40. 
[001  2]  As  best  seen  in  figures  6-11,  the  camming  pro- 
trusions  13  and  camming  slot  50  thus  form  complemen- 
tary  means  that  interengage  to  resiliently  bias  the 
locking  element  during  coupling  in  the  mating  direction, 
transversely  to  the  mating  direction,  and  at  full  coupling 
bias  the  locking  element  to  the  fully  locked  position 
thereby  securing  the  connectors  in  the  fully  coupled 
position.  Whilst  in  this  embodiment  the  camming  slot  50 
is  advantageously  provided  on  the  moulded  locking  ele- 
ment  and  can  thus  be  easily  shaped  at  low  cost,  it  is 
nevertheless  possible  to  provide  the  camming  groove 
on  the  complementary  connector  6  and  the  camming 
protrusion  on  the  locking  element.  This  would  for  exam- 
ple  be  cost  effective  where  the  connector  6  comprises  a 
insulative  housing  with  camming  grooves  moulded 
therein.  In  the  present  embodiment,  the  monopole  con- 
ductor  8  is  preferably  maintained  as  simple  as  possible 
for  cost  reasons,  and  view  of  exposure  of  the  stud  8 
when  mounted  to  a  structure  or  the  like,  whereby  it  is 
more  advantageous  to  keep  the  stud  8  as  simple  as 
possible  and  provide  the  complicated  functional  fea- 
tures  on  the  locking  element  that  is  removably  plugga- 
ble  to  the  structure.  The  camming  slot  50  in  the  locking 
element  comprises  an  oblique  transition  portion  52  that 
may  for  example  have  a  substantially  helical  shape, 
extending  from  the  entry  portion  48,  the  camming  slot 
50  further  comprising  a  locking  portion  54  extending 
transversely  to  the  mating  direction  M  and  preferably 
orthogonally  thereto,  the  locking  portion  having  an  end 
55  defining  a  rest  position  against  which  the  comple- 
mentary  camming  protrusion  13  abuts  in  the  fully  cou- 
pled  position.  The  locking  portion  54  may  also  be 
provided  with  a  slight  recess  directed  towards  the  mat- 
ing  end  47  in  order  to  ensure  that  even  under  conditions 
of  vibration  and  application  of  an  uncoupling  force  on 
the  connector  6,  the  locking  element  32  remains  resil- 
iently  biased  against  the  complementary  locking  protru- 

sions.  The  locking  element  further  comprises  a 
transverse  guide  element  56  that  engages  with  a  com- 
plementary  guide  member  57  (see  figure  3)  of  the  hous- 
ing  1  4  in  order  to  guide  the  transverse  movement  T  of 

5  the  locking  element  with  respect  to  the  housing  14, 
whilst  retaining  the  locking  element  to  the  housing  14  in 
the  mating  direction  M.  In  this  embodiment  the  guide 
members  constitute  a  guide  protrusion  56  protruding 
from  the  inner  wall  40  of  the  locking  element  and 

10  received  in  a  slot  57  extending  transversely  across  the 
body  1  4  from  an  assembly  entry  portion  58  to  an  end 
59.  The  entry  portion  58  extends  in  the  mating  direction 
M  to  a  spring  attachment  extension  or  cutout  60  in 
which  the  inwardly  directed  attachment  portion  38  (see 

15  figure  2)  of  the  spring  34  projects,  such  that  the  spring 
attachment  portion  38  is  retained  to  the  housing  14  in 
the  transverse  direction  (T). 
[001  3]  The  connector  housing  1  4  further  comprises  a 
mating  direction  guide  member  62  in  the  form  of  a  slot 

20  extending  from  the  mating  end  47  of  the  housing  14,  in 
the  mating  direction  to  an  end  63  for  receiving  comple- 
mentary  guide  portions  of  the  mating  connector  6 
therein.  The  complementary  guide  portions  are  in  this 
embodiment  advantageously  formed  by  the  camming 

25  protrusions  or  locking  elements  13,  such  that  the  con- 
nectors  4,  6  are  polarised  and  guided  with  respect  to 
each  other  during  coupling  whilst  the  locking  element  is 
transversely  resiliently  biased.  The  guiding  and  polaris- 
ing  of  the  connectors  may  however  be  performed  by 

30  other  guide  means,  or  by  providing  complementary  non- 
symmetrical  shapes  of  the  connectors  such  that  only 
specific  orientations  are  permitted  with  respect  to  each 
other.  In  the  present  monopole  embodiment,  it  is  how- 
ever  advantageous  to  utilise  the  locking  and  camming 

35  protrusions  13  also  for  guiding  of  the  connectors  in  the 
mating  direction,  taking  account  of  the  torque  or  force 
applied  by  the  spring  34. 
[0014]  As  shown  in  figure  6,  the  camming  or  locking 
protrusion  13  is  inserted  through  the  locking  element 

40  entry  portion  48  and  abuts  the  oblique  angled  transi- 
tional  camming  surface  of  the  transitional  camming  por- 
tion  52  and  simultaneously  enters  the  connector  body 
guide  slot  62.  During  further  plugging  of  the  connectors 
together,  the  locking  element  is  transversely  biased  n 

45  opposition  to  he  spring  force  of  the  spring  member 
which  is  wound  to  provide  spring  torsion  on  the  locking 
element  until  the  fully  coupled  position  is  reached  and 
the  locking  element  resiliently  rotates  from  the  extreme 
transitional  state  shown  in  figure  8  and  figure  9,  to  the 

so  fully  coupled  locked  or  rest  position  shown  in  figure  10 
and  figure  1  1  ,  where  the  locking  protrusion  1  3  abuts 
against  the  rest  surface  54  of  the  camming  slot  locking 
portion  54.  The  transverse  locking  surface  53  of  the 
locking  portion  54  thus  securely  retains  the  connectors 

55  in  a  locked  fully  coupled  position.  If  coupling  is  incom- 
plete,  the  resilient  bias  of  the  oblique  camming  surface 
52  against  the  complementary  protrusion  13  will  cause 
the  connectors  to  move  to  the  initial  coupling  position 
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shown  in  figures  6  and  12,  whereby  as  best  seen  in  fig- 
ure  12  the  contact  section  18  is  electrically  discon- 
nected  from  the  mating  contact  section  8.  Incorrect 
coupling  is  thus  detected  at  an  early  stage  and  inadvert- 
ent  disconnection  during  operation  is  avoided.  5 
[0015]  Advantageously  therefore,  particularly  simple 
and  rapid  coupling  connection,  in  particular  for  monop- 
ole  power  or  ground  connections  between  a  cable  con- 
ductor  and  a  structure  is  thus  provided. 

10 
Claims 

1  .  A  electrical  connector  (4)  comprising  a  connection 
section  (20)  for  connection  to  a  conductor  such  as  a 
cable,  a  contact  section  (8)  for  pluggable  connec-  15 
tion  to  a  complementary  connector  (6),  and  a  lock- 
ing  mechanism  (16)  for  securing  the  connectors  in 
the  coupled  position,  wherein  the  locking  mecha- 
nism  comprises  a  locking  element  (32)  movable  rel- 
ative  to  the  contact  section  in  a  direction  transverse  20 
(T)  to  a  plugging  or  mating  direction  (M)  of  the  con- 
nectors,  the  locking  element  engaged  by  a  spring 
member  (34)  biasing  the  locking  element  towards  a 
rest  position  corresponding  to  a  position  taken  by 
the  locking  element  when  the  connectors  are  fully  25 
coupled  and  locked  by  the  locking  element,  the 
locking  element  comprising  a  camming  slot  (50)  or 
protrusion  coupleable  with  a  complementary  cam- 
ming  protrusion  (1  3)  or  slot  of  the  mating  connector, 
the  camming  slot  (50)  having  an  oblique  transition  30 
portion  (52)  adapted  to  move  the  locking  element 
transversely  against  the  bias  of  the  spring  member 
during  coupling  of  the  connectors,  the  camming  slot 
(50)  comprising  a  locking  portion  (54)  extending 
from  the  transition  portion  (52)  and  adapted  to  allow  35 
the  locking  element  (32)  to  resiliently  bias  to  the 
locked  position  when  the  connectors  are  fully  cou- 
pled,  the  connector  further  comprising  a  mating 
direction  guide  element  (62)  cooperating  with  a 
complementary  guide  element  (13)  of  the  mating  40 
connector  during  coupling,  the  guide  elements 
(62,13)  adapted  to  guide  the  contact  section  and 
complementary  connector  in  the  plugging  direction 
(M)  whilst  the  locking  element  (32)  is  resiliently 
transversely  moved  during  coupling.  45 

2.  The  connector  of  claim  1  wherein  the  connector 
comprises  a  body  or  housing  (14)  within  which  the 
contact  section  is  provided,  the  body  extending  to  a 
mating  face  (47)  and  having  a  cavity  (30)  for  receiv-  so 
ing  the  mating  connector  therein  through  the  mating 
face  (47). 

3.  The  connector  of  claim  2  wherein  the  body  is 
stamped  and  formed  from  sheet  metal.  ss 

4.  The  connector  of  claim  2  or  3  wherein  the  body  is 
integrally  formed  with  the  connection  section  (21) 

which  is  adapted  for  electrical  connection  to  a 
cable,  for  example  by  crimping. 

5.  The  connector  of  any  one  of  claims  2-4  wherein  the 
body  has  an  approximately  cylindrical  shape 
extending  in  the  mating  direction  (M). 

6.  The  connector  of  any  one  of  the  preceding  claims 
wherein  the  locking  element  (32)  is  moulded  from 
plastic  or  similar  mouldable  material,  and  is  pro- 
vided  with  the  camming  slot  (50)  receiving  the  lock- 
ing  protrusion  (1  3)  of  the  mating  connector. 

7.  The  connector  of  claim  (6)  wherein  the  locking  ele- 
ment  comprises  an  inner  wall  (40)  received  within  a 
cavity  (30)  of  a  body  or  housing  (14)  of  the  connec- 
tor,  the  inner  wall  provided  with  the  camming  slot 
(50). 

8.  The  connector  of  claim  6  or  7  wherein  the  locking 
element  comprises  an  outer  wall  (42)  separated 
from  an  inner  wall  (40)  by  a  gap  (44)  within  which  a 
mating  end  section  (45)  of  the  housing  or  body  (14) 
is  received. 

9.  The  connector  of  any  one  of  the  preceding  claims 
wherein  the  mating  direction  guide  element  (62)  is 
cut  out  of  the  body  or  housing  (14)  extending  from 
the  mating  face  (47)  of  the  connector. 

10.  The  connector  of  any  one  of  the  preceding  claims 
wherein  the  locking  element  has  a  mating  face  wall 
(46)  extending  between  inner  and  outer  walls 
(40,42)  mountable  adjacent  the  body  or  housing 
(14)  of  the  connector,  the  mating  face  wall  (46)  pro- 
vided  with  entry  portions  (46)  in  the  form  of  cutouts 
for  receiving  the  complementary  camming  protru- 
sions  (13)  therethrough  into  the  camming  slot  (50). 

11.  The  connector  of  any  one  of  the  preceding  claims 
wherein  the  spring  member  (34)  is  substantially  in 
the  form  of  a  coil  receivable  around  a  body  or  hous- 
ing  (1  4)  of  the  connector  and  enclosed  by  an  outer 
wall  (42)  of  the  locking  element  (32),  which  is 
approximately  in  the  shape  of  a  ring. 

12.  An  electrical  connector  assembly  comprising  the 
connector  of  any  one  of  the  preceding  claims  and 
the  mating  connector  (6),  wherein  the  mating  con- 
nector  is  approximately  in  the  form  of  a  cylindrical 
stud  (8). 

13.  The  assembly  of  the  preceding  claim  wherein  a  pin 
(12)  inserted  into  a  transverse  bore  of  the  contact 
stud  (8)  provides  the  camming  protrusion  or  protru- 
sions  (1  3)  on  one  or  opposite  sides  respectively  of 
the  contact  stud  (8)  for  engagement  in  the  camming 
slot  or  slots  (50)  of  the  locking  element  (32). 
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14.  The  assembly  of  either  of  the  two  preceding  claims 
wherein  the  camming  protrusions  (13)  also  serve 
as  the  complementary  guide  element  (62)  of  the 
connector  body  or  housing  (40). 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

7 



EP  0  949  721  A1 

i 



EP  0  949  721  A1 

9 



EP  0  949  721  A1 

10 



IT  & \ j p o   j i l  



EP  0  949  721  A1 

3 4  

F I G .  



EP  0  949  721  A1 

44  4 6  

F I G .   1 0  

13 



EP  0  949  721  A1 

14 



EP  0  949  721  A1 

J )  European  Patent 
Office 

EUROPEAN  SEARCH  REPORT Application  Number 
EP  99  10  4344 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

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

Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  (lnt.CI.6) 

US  3  681  742  A  (NEWMAN  ALBERT  P) 
1  August  1972 
*  abs t ract ;   figure  1  * 
*  column  3,  line  50  -  column  4,  line  50  * 

US  5  464  301  A  (KRAMER  JOEL  M) 
7  November  1995 
*  abs t ract ;   figure  1  * 
*  column  2,  line  55  -  column  4,  line  32  * 

US  4  943  182  A  (H0BLIN6RE  ANDRE) 
24  July  1990 
*  abs t ract ;   figure  1  * 
*  column  2,  line  14  -  column  3,  line  36  * 

DE  42  32  951  A  (BOSCH  GMBH  ROBERT) 
7  April  1994 
*  abs t ract ;   figures  1,2  * 
*  column  4,  line  59  -  column  5,  line  29  * 

1,12-14 

1,12-14 

H01R15/08 
H01R15/10 
H01R15/12 
H01R13/213 

The  present  search  report  has  been  drawn  up  for  all  claims 

TECHNICAL  FIELDS 
SEARCHED  (lnt.CI.6) 

H01R 

Place  of  search 
THE  HAGUE 

Date  of  completion  of  the  search 
1  July  1999 

Examiner 
Serrano  Funcia,  J 

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

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

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date 
D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding document 

15 



EP  0  949  721  A1 

ANNEX  TO  THE  EUROPEAN  SEARCH  REPORT 
ON  EUROPEAN  PATENT  APPLICATION  NO. EP  99  10  4344 

This  annex  lists  the  patent  family  membersrelating  to  the  patent  documents  cited  in  the  above-mentioned  European  search  report. 
The  members  are  as  contained  in  the  European  Patent  Office  EDP  file  on 
The  European  Patent  Office  is  in  no  way  liable  for  these  particulars  which  are  merely  given  for  the  purpose  of  information. 

01-07-1999 

Patent  document  Publication  Patent  family  Publication 
cited  in  search  report  date  member(s)  date 

US  3681742  A  01-08-1972  NONE 

US  5464301  A  07-11-1995  NONE 

US  4943182  A  24-07-1990  FR  2628488  A  15-09-1989 
CA  1316002  A  13-04-1993 
EP  0334704  A  27-09-1989 
JP  2017221  A  22-01-1990 
MX  171135  B  04-10-1993 
PT  89968  A,B  10-11-1989 

DE  4232951  A  07-04-1994  ES  2068770  A  16-04-1995 
FR  2696505  A  08-04-1994 
IT  1272687  B  26-06-1997 

£i  For  more  details  about  this  annex  :  see  Official  Journal  of  the  European  Patent  Office,  No.  12/82 

16 


	bibliography
	description
	claims
	drawings
	search report

