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©  An  electrical  connector  having  improved  dampening  means. 
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©  An  electrical  connector  (10)  having  a  connector 
portion  (12)  and  a  locking  ring  (22)  rotatably  moun- 
ted  about  the  connector  portion  (12)  for  mating  with 
a  complementary  connector  (16)  which  is  mounted 
to  the  bulkhead  or  housing  (17).  The  locking  ring 
(22)  comprises  a  plurality  of  locking  lugs  (26)  which 
cooperate  with  corresponding  locking  grooves  (28) 
on  the  complementary  connector  (16)  to  force  the 
connector  portion  (12)  into  operative  mating  engage- 
ment  with  complementary  connector  (16)  when  the 
locking  ring  (22)  is  rotated.  The  locking  ring  (22) 
comprises  a  plurality  of  generally  L-shaped  resilient 
fingers  (22).  As  the  locking  ring  (22)  is  rotated  from 
an  unlocked  to  a  locked  position,  the  resilient  fingers 
(32)  engage  the  bulkhead  or  firewall  (17)  and  resile 
radially  away  from  complementary  connector  (16). 
The  plurality  of  resilient  fingers  (32)  are  resilient  and 
absorb  shock  and  vibration,  such  that  the  electrical 
connection  between  connector  portion  (12)  and  com- 
plementary  connector  (16)  is  not  interrupted. F I G .   4  
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This  invention  relates  to  an  electrical  connector 
according  to  the  preamble  of  claim  1.  This  inven- 
tion  provides  an  electrical  connector  having  im- 
proved  means  for  dampening  vibration  of  the  elec- 
trical  connector. 

In  the  past,  it  was  not  uncommon  to  have  a 
bayonet-type  electrical  connector  mounted,  for  ex- 
ample,  to  a  firewall  or  similar  bulkhead  in  an  auto- 
mobile.  The  electrical  connector  typically  com- 
prised  a  receptacle  connector  which  was  mounted 
to  the  firewall  and  which  had  a  plurality  of  locking 
grooves  about  its  periphery.  The  electrical  connec- 
tor  also  comprised  a  mating  connector  having  a 
locking  ring  which  was  rotatably  mounted  thereon. 
The  mating  connector  had  a  plurality  of  locking 
lugs  which  would  cooperate  with  the  locking 
grooves  to  lock  the  mating  connector  to  the  recep- 
tacle  connector.  A  compressible  seal  was  posi- 
tioned  between  the  locking  ring  and  the  firewall. 
When  the  locking  ring  was  tightened  to  a  locked 
position,  the  compressible  seal  would  compress 
and  bias  the  locking  lugs  into  a  locked  position  in 
the  locking  grooves  on  the  receptacle  connector 
which,  in  turn,  facilitated  reducing  vibration  of  the 
electrical  connector.  European  Patent  Application 
No.  0378845  A1,  which  is  assigned  to  the  same 
assignee  as  the  present  application,  teaches  of  an 
electrical  connector  which  uses  this  type  of  com- 
pressible  seal. 

A  problem  with  compressible  seals  is  that  the 
seals  tended  to  dry  out,  harden  and  conform  to  the 
shape  of  the  firewall  so  that  their  vibration  absorp- 
tion  capacity  was  degraded. 

The  invention  provides  an  electrical  connector 
as  defined  in  claim  1.  Preferred  embodiments  are 
defined  in  the  dependent  claims. 

In  one  aspect  of  a  preferred  embodiment  of  the 
invention,  this  invention  comprises  an  electrical 
connector  for  coupling  to  a  complementary  con- 
nector  which  is  mounted  on  a  housing,  said  elec- 
trical  connector  comprising  a  connector  portion  for 
operatively  mating  with  said  complementary  con- 
nector;  and  dampening  means  associated  with  said 
connector  portion  for  operatively  engaging  said 
housing  when  said  electrical  connector  is  mounted 
to  said  complementary  connector  in  order  to  dam- 
pen  vibration  of  said  electrical  connector  so  that 
the  electrical  connection  between  said  complemen- 
tary  connector  and  said  electrical  connector  is  not 
interrupted,  said  dampening  means  being  incom- 
pressible  and  resilient. 

This  invention  provides  an  electrical  connector 
having  improved  means  for  dampening  vibration  so 
that  any  electrical  connection  between  the  elec- 
trical  connector  and  its  complementary  mating  con- 
nector  will  not  be  interrupted. 

An  embodiment  of  this  invention  provides  an 
electrical  connector  having  a  locking  ring  compris- 

ing  a  plurality  of  resilient  fingers  which  are  integ- 
rally  formed  as  part  of  the  locking  ring,  thereby 
eliminating  the  need  for  a  compressible  seal. 

Another  embodiment  of  this  invention  provides 
5  an  electrical  connector  having  improved  dampening 

means  comprising  a  plurality  of  resilient  fingers 
which  cooperate  with  and  engage  a  housing  wall  to 
ensure  that  the  electrical  connection  between  the 
electrical  connector  and  a  complementary  mating 

io  connector  will  not  be  interrupted. 
An  example  of  an  electrical  connector  of  this 

invention  will  now  be  described  with  relation  to  the 
Drawing,  where: 

Fig.  1  is  a  plan  view  of  an  electrical  connector, 
75  showing  a  locking  ring  rotatably  mounted  on  a 

connector  portion; 
Fig.  2  is  a  sectional  view,  taken  along  the  line  2- 
2  of  Fig.  1,  showing  a  locking  latch  on  the 
connector  portion  and  a  locking  rim  on  the  lock- 

20  ing  ring; 
Fig.  3  is  a  cross-sectional  view  of  the  connector 
portion,  showing  details  of  the  apertures  for  re- 
ceiving  electrical  terminals; 
Fig.  4  is  a  plan  view  of  the  locking  ring  of  Fig.  1, 

25  showing  a  plurality  of  resilient  fingers  and  also 
showing  a  plurality  of  locking  lugs; 
Fig.  5  is  a  side  view,  partly  in  section,  showing  a 
plurality  of  axial  slots  which  define  the  plurality 
of  resilient  fingers  shown  in  Fig.  4;  and 

30  Fig.  6  is  a  side  view  of  a  complementary  con- 
nector  mounted  to  a  housing,  showing  locking 
grooves  for  receiving  locking  lugs. 

Referring  now  to  Fig.  1,  an  assembled  view  of 
an  electrical  connector,  hereinafter  designated 

35  electrical  connector  10,  is  shown.  The  electrical 
connector  10  comprises  a  stationary  connector  or 
connector  portion  12  having  a  plurality  of  electrical 
terminals  14  therein.  The  connector  portion  12  op- 
eratively  mates  with  a  complementary  connector  16 

40  (Fig.  6)  which  may  be  mounted  to  a  firewall,  bulk- 
head  or  similar  housing  17,  as  best  shown  in  Fig. 
6.  After  complementary  connector  16  is  mounted  to 
housing  17,  electrical  connector  10  may  be  moun- 
ted  and  dismounted  from  complementary  connec- 

45  tor  16  in  the  manner  described  later  herein.  The 
connector  portion  12  comprises  a  resilient  latch  18 
(Figs.  2  and  3)  which  cooperates  with  an  end  12b 
to  define  a  locking  space  20.  The  function  of  the 
locking  space  20  is  described  below. 

50  Electrical  connector  10  also  comprises  a  cylin- 
drical  locking  ring  22  which  is  rotatably  mounted 
about  the  connector  portion  12,  as  best  illustrated 
in  Fig.  2.  The  locking  ring  22  comprises  a  locking 
rim  24  (Figs.  2,  4  and  5).  When  mounting  locking 

55  ring  22  on  an  end  12a  (Fig.  3)  of  connector  portion 
12,  connector  portion  12  is  moved  in  the  direction 
of  arrow  A  in  Fig.  5  into  locking  ring  22  until  locking 
rim  24  becomes  positioned  in  locking  space  20. 
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The  resilient  latch  18  on  connector  portion  12  and 
locking  rim  24  cooperate  to  lock  the  locking  ring  22 
onto  connector  portion  12  while  permitting  the  lock- 
ing  ring  22  to  rotate  freely  on  connector  portion  12. 
In  the  embodiment  being  described,  connector  por- 
tion  12  and  locking  ring  22  are  generally  cylindrical 
and  made  of  plastic. 

As  best  illustrated  in  Fig.  4,  locking  ring  22 
comprises  a  plurality  of  locking  lugs  26.  The  lock- 
ing  lugs  26  cooperate  with  a  plurality  of  locking 
grooves  28  (Fig.  6)  on  the  complementary  connec- 
tor  16  to  permit  the  electrical  connector  10  to  be 
coupled  to  complementary  connector  16.  Although 
not  shown,  the  connector  portion  12  and  com- 
plementary  connector  16  may  comprise  detents 
(not  shown)  for  locking  the  complementary  connec- 
tor  16  and  connector  portion  12  together  and  for 
retaining  the  locking  lugs  26  in  a  locked  position. 
As  best  shown  in  Fig.  4,  locking  lugs  26  are  lo- 
cated  on  an  inner  surface  25  of  locking  ring  22. 
The  locking  lugs  26  are  received  in  the  locking 
grooves  28,  such  that  when  the  locking  ring  22  is 
rotated  in  a  counterclockwise  direction  (as  viewed 
in  Fig.  1),  the  connector  portion  12  is  moved  into 
operative  engagement  with  an  operative  end  16a  of 
complementary  connector  16.  The  operation  of  the 
locking  grooves  28  and  locking  lugs  26  is  substan- 
tially  similar  to  that  shown  and  described  in  Eu- 
ropean  Patent  Application  No.  0378845  A1  which  is 
assigned  to  the  same  assignee  as  the  present 
application  and  which  is  hereby  incorporated  by 
reference. 

The  electrical  connector  10  also  comprises 
dampening  means  associated  with  connector  por- 
tion  12  for  operatively  engaging  housing  17  (Fig.  6) 
when  electrical  connector  10  is  mounted  to  com- 
plementary  connector  16.  The  function  of  dampen- 
ing  means  is  to  dampen  vibration  of  the  electrical 
connector  10,  thereby  facilitating  the  maintenance 
of  an  electrical  connection  between  the  connector 
portion  12  of  complementary  connector  16  and 
electrical  connector  10.  In  the  embodiment  being 
described,  dampening  means  is  incompressible 
and  resilient.  As  best  illustrated  in  Figs.  1  ,  2,  4  and 
5,  dampening  means  comprises  a  plurality  of  ax- 
ially  aligned  grooves  or  slots  30  which  define  a 
plurality  of  resilient  fingers  32  on  an  end  22b  of 
locking  ring  22.  Each  of  the  plurality  of  resilient 
fingers  32  is  generally  L-shaped  in  cross-section 
and  has  an  engaging  end  32a  (Fig.  5)  which  en- 
gages  housing  17  when  electrical  connector  10  is 
coupled  to  complementary  connector  16. 

As  best  illustrated  in  Figs.  1  and  4,  the  plurality 
of  resilient  fingers  32  define  a  circumference  and 
are  angularly  spaced  an  equidistant  apart  along  the 
circumference.  In  the  embodiment  being  described, 
the  diameter  of  the  circle  defined  by  the  engaging 
ends  32a  of  the  plurality  of  resilient  fingers  32  is 

approximately  2.375  inches,  and  the  circumference 
is  approximately  7.50  inches.  The  plurality  of  resil- 
ient  fingers  32  may  be  integrally  formed  on  the 
engaging  end  of  locking  ring  22,  thereby  providing 

5  a  locking  ring  22  having  a  single  one-piece  con- 
struction.  It  is  to  be  noted  that  each  engaging  end 
32a  is  beveled  to  facilitate  the  movement  of  the 
plurality  of  resilient  fingers  32  in  a  radial  direction 
away  from  connector  portion  12,  as  described  be- 

io  low.  The  assembly  and  operation  of  electrical  con- 
nector  10  will  now  be  described. 

After  the  locking  ring  22  is  mounted  on  con- 
nector  portion  12,  the  electrical  connector  10  is 
mounted  to  complementary  connector  16  (Fig.  6). 

is  In  this  regard,  the  connector  portion  12  is  oper- 
atively  aligned  with  end  16a  of  complementary 
connector  16,  and  the  locking  lugs  26  are  then 
positioned  in  locking  grooves  28  on  complementary 
connector  16.  The  locking  ring  22  is  then  rotated  in 

20  a  counterclockwise  direction  (as  viewed  in  Fig.  1) 
so  that  the  connector  portion  12  is  drawn  into 
operative  engagement  with  complementary  con- 
nector  16.  The  locking  ring  22  is  rotated  until  the 
plurality  of  resilient  fingers  32  engage  the  housing 

25  17  and  connector  portion  12  mates  with  comple- 
mentary  connector  16.  It  is  to  be  noted  that,  as 
locking  ring  22  is  tightened,  each  of  the  plurality  of 
resilient  fingers  32  deflects  or  resiles  radially  away 
from  the  connector  portion  12.  The  plurality  of 

30  resilient  fingers  32  absorb  and  dampen  shock  and 
vibration  of  electrical  connector  10,  so  that  the 
electrical  connection  between  electrical  connector 
10  and  complementary  connector  16  remains  un- 
interrupted. 

35  To  unlock  or  disconnect  electrical  connector  10 
from  complementary  connector  16,  locking  ring  22 
is  rotated  in  a  clockwise  direction  (as  viewed  in  Fig. 
1)  until  the  locking  lugs  26  exit  locking  grooves  28 
on  complementary  connector  16.  It  is  to  be  noted 

40  that  each  of  the  plurality  of  resilient  fingers  32 
resile  back  to  their  original  home  position  shown  in 
Figs.  1,  2,  4  and  5  when  the  locking  ring  22  is  in  its 
unlocked  position.  If  desired,  the  electrical  connec- 
tor  10  can  be  remounted  on  complementary  con- 

45  nector  16  in  the  manner  described  above. 
Advantageously  then,  this  electrical  connector 

10  has  dampening  means  comprising  a  plurality  of 
resilient  fingers  32  which  absorb  shock  and  vibra- 
tion  and  which  eliminate  the  need  for  a  compres- 

50  sion  type  seal  or  similar  device. 
Various  changes  or  modifications  in  the  inven- 

tion  may  occur  to  those  skilled  in  the  art  without 
departing  from  the  true  spirit  or  scope  of  the  inven- 
tion.  The  above  description  of  the  invention  is  in- 

55  tended  to  be  illustrative  and  not  limiting  and  it  is 
not  intended  that  the  invention  be  restricted  thereto 
but  that  it  be  limited  only  by  the  true  spirit  and 
scope  of  the  appended  claims. 
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Claims 

1.  An  electrical  connector  for  coupling  to  a  com- 
plementary  connector  which  is  mounted  to  a 
panel,  said  electrical  connector  comprising  a 
housing  portion  for  operatively  coupling  with 
said  complementary  connector  and  dampening 
means  associated  with  said  housing  portion  in 
order  to  dampen  vibration  of  said  electrical 
connector  so  that  the  electrical  connection  be- 
tween  said  complementary  connector  and  said 
electrical  connector  is  not  interrupted,  said 
connector  being  characterized  in  that  said 
dampening  means  are  brought  into  an  engag- 
ing  position  with  said  panel  by  latching  ac- 
tuator  means  when  said  electrical  connector  is 
mounted  to  said  complementary  connector, 
said  dampening  means  being  incompressible 
and  resilient. 

2.  The  electrical  connector  as  recited  in  claim  1 
characterized  in  that  said  complementary  con- 
nector  comprises  a  plurality  of  locking  grooves, 
said  connector  housing  portion  comprising  a 
stationary  connector  for  mating  with  said  com- 
plementary  connector  a  locking  ring  rotatably 
mounted  about  said  stationary  connector,  said 
locking  ring  comprising  a  plurality  of  locking 
lugs  which  cooperate  with  said  locking  grooves 
to  force  said  dampening  means  against  said 
housing  when  said  locking  ring  is  rotated  from 
an  unlocked  position  to  a  locked  position. 

6.  The  electrical  connector  as  recited  in  any  of 
claims  3-5  characterized  in  that  said  locking 
ring  has  a  circumference,  said  plurality  of  resil- 
ient  fingers  being  angularly  spaced  an 

5  equidistance  apart  along  said  circumference. 

7.  The  electrical  connector  as  recited  in  claim  2 
characterized  in  that  an  engaging  end  of  said 
locking  ring  has  a  plurality  of  axial  slots  which 

io  define  a  plurality  of  resilient  fingers,  said  plu- 
rality  of  axial  slots  and  said  plurality  of  resilient 
fingers  being  spaced  equidistant  apart. 

8.  The  electrical  connector  as  recited  in  any  of 
is  claims  3-7  characterized  in  that  said  engaging 

end  of  each  of  said  plurality  of  resilient  fingers 
is  beveled. 

9.  The  electrical  connector  as  recited  in  any  of 
20  claims  3-7  and  8  characterized  in  that  said 

plurality  of  resilient  fingers  are  integrally 
formed  as  part  of  the  locking  ring. 

25 

30 

3.  The  electrical  connector  as  recited  in  either 
claim  1  or  2  characterized  in  that  said  dampen-  35 
ing  means  comprises  a  plurality  of  resilient 
fingers  located  on  an  end  of  said  locking  ring. 

4.  The  electrical  connector  as  recited  in  claim  3 
characterized  in  that  each  of  said  plurality  of  40 
resilient  fingers  are  generally  L-shaped  in 
cross  section  and  have  an  engaging  end  which 
engages  said  housing,  said  plurality  of  resilient 
fingers  resiling  radially  away  from  said  station- 
ary  connector  when  said  locking  ring  is  rotated  45 
from  an  unlocked  to  a  locked  position,  biasing 
said  locking  ring  away  from  said  housing. 

5.  The  electrical  connector  as  recited  in  either  of 
claims  3  or  4  characterized  in  that  said  station-  50 
ary  connector  is  generally  cylindrical  and  com- 
prises  at  least  one  resilient  latch,  said  locking 
ring  comprising  a  locking  rim  which  cooperates 
with  said  at  least  one  resilient  latch  to  lock  said 
locking  ring  onto  said  stationary  connector  55 
such  that  said  locking  ring  becomes  rotatably 
mounted  on  said  stationary  connector. 

4 
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