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.54)  Electrical  connector. 

(57)  An  electrical  connector  member  includes  a  cylindrical 
outer  shell  (1)  which  encloses  a  bonded  insulating  insert 
assembly  (2)  having  a  plurality  of  axial  passages  (7)  for 
electrical  contacts.  The  insert  assembly  includes  a  rigid  main 
insert  (3),  a  rigid  wafer  (4),  a  rubber  grommet  (6)  and  a 
rubber  seal  (5).  The  shell  has  an  internal  shoulder  (8)  which 
provides  a  stop  for  a  collar  (9)  provided  on  the  insert  (3).  A 
dish  shaped  resilient  beryllium  copper  retention  ring  (11) 
having  a  plurality  of  axially  directed  slots  (12)  is  placed  in  an 
internal  annular  recess  (10)  in  the  shell  before  the  insert 
assembly  is  inserted  into  the  shell.  When  the  insert  assembly 
is  inserted,  the  smaller  diameter  edge  (16)  of  the  retention 
ring  slides  over  the  collar  (9)  until,  on  full  insertion,  the  edge 
(16)  snaps  firmly  against  the  shoulder  (14)  of  the  collar.  The 
insert  is  then  firmly  supported  in  the  shell  by  the  spring  force 
of  the  retention  ring  and  requires  no  encapsulation. 
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This  i n v e n t i o n   is  concerned  with  c y l i n d r i c a l   e l e c t r i c a l  

c o n n e c t o r s ,   and  more  p a r t i c u l a r l y   with  c o n n e c t o r s   in  which  a 

p l u r a l i t y   of  e l e c t r i c a l   c o n t a c t s   are  suppor t ed   in  a x i a l l y  

d i r e c t e d   b o r e s  i n   an  i n s u l a t i n g  i n s e r t   assembly,   the  i n s e r t  

assembly  being  f ixed   in  a  s u b s t a n t i a l l y   c y l i n d r i c a l   s h e l l .  

S u c h . c o n n e c t o r s   may  be  r e q u i r e d   to  w i t h s t a n d   a d v e r s e  

e n v i r o n m e n t a l   c o n d i t i o n s ,   and  epoxy  r e s i n s   are  commonly used  t o  

e n c a p s u l a t e   the  i n s e r t   in to   the  s h e l l   before   i n s e r t i n g   t h e  

e l e c t r i c a l   c o n t a c t s .   B r i t i s h   Patent   S p e c i f i c a t i o n   No.1503478,  

for  example,  de sc r ibe s   an  e l e c t r i c a l   connec tor   in  which  a  

deformable   l amina te   c o a t e d  w i t h   an  epoxy  r e s i n ,   is  f ixed   by 

means  of  a  p r e s s u r e   too l   into  an  annular   space  between  t h e  

i n s e r t   assembly  and  the  s h e l l .   Such  use  of  epoxy  r e s i n s  t o  

s a t i s f a c t o r i l y   f ix   the  i n s e r t   into  the  s h e l l   i n v o l v e s   t h e  

o p t i m i s a t i o n   of  p r e s s u r e   and  t e m p e r a t u r e   c o n d i t i o n s   f o r  

i n s e r t i o n   and  cur ing  of  the  r e s i n ,   which  is  c o s t l y   in  terms  o f  

both  t o o l i n g   and  process   t i m e .  

It   is  an  ob jec t   of  the  i n v e n t i o n   to  provide   an  improved 

e l e c t r i c a l   connector   which  has  no  need  for  r e s i n   e n c a p s u l a t i o n .  

According  to  the  i n v e n t i o n   the re   is  p rovided  an  e l e c t r i c a l  



connec to r   member  i n c l u d i n g   a  t u b u l a r   s h e l l   w i th in   which  t h e r e   i s  

mounted  a  c y l i n d r i c a l   i n s e r t   member  having   a  p l u r a l i t y   o f  

passages   for   e l e c t r i c a l   c o n t a c t s ,   s a i d   i n s e r t   having  an  e x t e r n a l  

shou lde r   and  s a id   s h e l l   having  an  i n t e r n a l   s h o u l d e r ,   s a i d  

connec to r   member  f u r t h e r   i n c l u d i n g   a  r e s i l i e n t   element  f o r  

s e c u r i n g   s a id   i n s e r t   member  w i t h i n   s a id   s h e l l   by  means  o f  

r e s i l i e n t - f o r c e s   e x e r t e d   by  sa id   r e s i l i e n t   e lement   on  s a i d  

e x t e r n a l   s h o u l d e r   and  s a id   i n t e r n a l   s h o u l d e r .  

One  embodiment  of  the  i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   by 

way  of  example,   wi th   r e f e r e n c e   to  the  accompanying  drawing  i n  

w h i c h : -  

F igure   1  shows  a  p e r s p e c t i v e   view  of  an  i n s e r t   assembly,   a  

s h e l l   and  a  r e t e n t i o n   r ing   for  a  c o n n e c t o r   member  acco rd ing   t o  

the  i n v e n i o n ,  

F igure   2  shows  in  par t   s e c t i o n   the  i n s e r t   assembly  f i x e d  

i n t o - t h e   s h e l l   by  means  of  the  r e t e n t i o n   r i n g ,  

F igure   3  shows  a n  a l t e r n a t i v e   r e t e n t i o n   r i ng   formed  f r o m  

con t inuous   s t r i p .  

R e f e r r i n g   to  F igu re s   1  and  2,  the  connec to r   member  i n c l u d e s  

a  s u b s t a n t i a l l y   c y l i n d r i c a l   s h e l l   1  which  enc loses   an  i n s u l a t i n g  

i n s e r t   assembly  2.  The  i n s e r t   assembly  is  comprised  of  a  ma in  

i n s e r t   member  3,  a  wafer   member  4,  a  s ea l   5  and  a  grommet  member 

6.  The  i n s e r t   member  3  and  the  wafer   member 4  are  of  a  r i g i d  

d i e l e c t r i c   p l a s t i c s   m a t e r i a l ,   whi le   the  s ea l   5  and  the  grommet 

member  6  are  of  a  r e s i l i e n t   m a t e r i a l   such  as  s i l i c o n e   r u b b e r .  

The  components  of  the  i n s e r t   assembly  are  bonded  to  form  a  

s u b s t a n t i a l l y   c y l i n d r i c a l   assembly  having  a  p l u r a l i t y   of  a x i a l l y  

d i r e c t e d   t h rough   holes  which  are  p rov ided   to  suppor t   a  p l u r a l i t y  

of  c o n t a c t s   (not  shown)  which  may  be  i n s e r t e d - a f t e r   the  i n s e r t  

assembly  has  been  f i xed   in to   the  s h e l l .   I n t e r n a l   r e t e n t i o n  

towers  (not  shown)  are  provided  on  the  wafer   member  4  to  p r e v e n t  

a x i a l   movement  of  the  c o n t a c t s ,   as  is  d e c r i b e d ,   for  example,  i n  

B r i t i s h   P a t e n t   No .1503478 .  

The  s h e l l   has  an  i n t e r n a l   shou lde r   8  which  when  the  i n s e r t  

assembly  is  i n s e r t e d   in  the  s h e l l ,   p rov ides   a  s top  for   c o l l a r   9 



provided   on  the  i n s e r t   member  3.  An  i n t e r n a l   annu l a r   r ecess   10 

is  p rov ided   in  the  s h e l l   and  a  r e t e n t i o n   r ing   11  is  p laced  i n  

the  r ece s s   10  before   i n s e r t i n g   the  i n s e r t   assembly  i n t o   t h e  

s h e l l .   The  r e t e n t i o n   r ing   is  of  a  r e s i l i e n t   m a t e r i a l   such  a s  

b e r y l l i u m   copper  and  is  s u b s t a n t i a l l y   dish  shaped,   having  edges  

of ,  unequal   d i a m e t e r s .   A  p l u r a l i t y   of  evenly  spaced  a x i a l l y  

d i r e c t e d   s l o t s   12  in  the  r e t e n t i o n   r ing  extend  from  the  edge  15 

of  l a r g e r   d i ame te r .   The  r e t e n t i o n   r ing   is   d imens ioned   such  

t h a t   i t   may  r e s t   with  i t s   edge  15  a g a i n s t   t h e . s h o u l d e r   13  of  t h e  

r eces s   10.  The  i n s e r t   assembly  is  i n s e r t e d   i n to   the  s h e l l   w i t h  

an  a x i a l   p r e s s u r e ,   the  sma l l e r   d iameter   edge  16  of  the  r e t e n t i o n  

r ing   s l i d i n g   over  the  c o l l a r   9  u n t i l ,   when  f u l l y   i n s e r t e d ,   t h e  

edge 16  snaps  f i rmly   a g a i n s t   the  shoulder   14  of  the  c o l l a r   9 .  

The  i n s e r t   is  now  f i rmly   suppor t ed   in  the  s h e l l   by  the  s p r i n g  

force   of  the  r e t e n t i o n   r ing  a c t i n g   a g a i n s t ,   at  one  edge,   t h e  

shou lde r   13  of  the  she l l   and,  at  the  other   edge,  the  shou lde r   14 

of  the  i n s e r t .   The  c o n s t r u c t i o n   is  such  tha t   t h i s   s p r i n g   f o r c e  

is  s u f f i c i e n t   for  the  connec to r   member  to  r e s i s t   high  p r e s s u r e  

fo rces   under  adverse  e n v i r o n m e n t s ,   the  c o n s t r u c t i o n   r e q u i r i n g   no 

e n c a p s u l a t i o n   and  no  use  of  r e s i n s   or  adhes ives   beyond  t h o s e  

u s e d  i n   the  i n i t i a l   bonding  of  the  components  of  the  i n s e r t  

a s s e m b l y .  

Contac ts   are  i n s e r t e d   in to   the  bores  7  a f t e r   f i x i n g   t h e  

i n s e r t   assembly  in to   the  s h e l l   in  known  manner.  The  a s s e m b l y  

as  shown  is  s u i t a b l e   for  use  with  pin  type  male  c o n t a c t s   which 

would  be  i n s e r t e d   in to   the  i n s e r t   assembly  to  be  r e t a i n e d  b y  

means  of  r e t e n t i o n   towers  in  known  manner .  

A  complete  connec tor   would  have  a  second  mating  c o n n e c t o r  

member  having  female  c o n t a c t s .   The  i n v e n t i o n   can  e q u a l l y   w e l l  

be  used  on  connector   members  having  female  c o n t a c t s   such  t h a t  

complete  connectors   can  be  assembled  wi thout   the  need  for  r e s i n s  

or  e n c a p s u l a t i o n .  

While  Figure  1  shows  the  r e t e n t i o n   r i n g  i n   the  form  of  a 

con t inuous   r i ng ,   which  may  be  formed  in  any  c o n v e n i e n t ,   known 

manner,  the  r e t e n t i o n   r ing   may  be  formed  from  f l a t   s t r i p  



m a t e r i a l   as  shown  in  F igure   3.  A  s t r i p   of  r e s i l i e n t   m a t e r i a l  

17,  t y p i c a l l y   0.2mm  t h i c k   b e r y l l i u m   copper ,   is  f i r s t   formed  w i t h  

s u i t a b l y   spaced  s l o t s   18.  A  s l i g h t   l o n g i t u d i n a l   fo ld   i s  

a p p l i e d ,   shown  in  the  view  along  the  l i n e   AA.  The  s t r i p   i s  

then  formed  i n t o   a  r i ng ,   the  fo ld   caus ing   the  s t r i p   to  be 

s u b s t a n t i a l l y   dish  shaped,   with  d i f f e r e n t   edge  d i a m e t e r s .   I t  

w i l l   be  a p p r e c i a t e d   t h a t   t h i s   form  of  r e t e n t i o n   r ing   may  be  

produced  for  s u b s t a n t i a l l y   lower  cost   than  a  s o l i d   c o n t i n u o u s  

r i n g .  

Al though,   as  d e s c r i b e d   h e r e i n b e f o r e ,   t he re   is  p rov ided   a  

c o n s t r u c t i o n   of  connec tor   member  which  p rov ides   p r o t e c t i o n  

a g a i n s t   the  m a j o r i t y   of  adverse   e n v i r o n m e n t s ,   i t   w i l l   be  

a p p r e c i a t e d   t h a t   f u r t h e r   e n v i r o n m e n t a l   p r o t e c t i o n   may  be  r e a d i l y  

i n c o r p o r a t e d ,   i f   r e q u i r e d ,   by  the  a p p l i c a t i o n   of  f u r t h e r  

s e a l a n t s   a f t e r   the  assembly  of  the  component  pa r t s   of  t h e  

assembly ,   by  methods  well  known  to  those   s k i l l e d   in  the  a r t .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   the  above  d e s c r i p t i o n  

r e p r e s e n t s   only  one  embodiment  of  the  i n v e n t i o n ,   and  o t h e r  

embodiments  w i l l   be  appa ren t   to  t h o s e   s k i l l e d   in  the  a r t .  



1.  An  e l e c t r i c a l   connec tor   member  i n c l u d i n g   a  t ubu la r   s h e l l  

(1)  w i th in   which  t h e r e   is  mounted  a  c y l i n d r i c a l   i n s e r t   member 

(3)  having  a  p l u r a l i t y   of  passages   for  e l e c t r i c a l   c o n t a c t s ,   s a i d  

i n s e r t   h a v i n g  a n   e x t e r n a l   shou lde r   (14)  and  sa id   she l l   having  an  

i n t e r n a l   shou lde r   (13),   c h a r a c t e r i s e d   in  tha t   said  c o n n e c t o r  

member  f u r t h e r   i n c l u d e s   a  r e s i l i e n t   e lement   (11)  for  s e c u r i n g  

said  i n s e r t   member  wi th in   sa id   s h e l l   by  means  of  r e s i l i e n t  

fo rces   e x e r t e d   by  sa id   r e s i l i e n t   element  on  sa id   e x t e r n a l  

shoulder   and  sa id   i n t e r n a l   s h o u l d e r .  

2.  An  e l e c t r i c a l   connec tor   member  a c c o r d i n g   to  Claim  1  i n  

which  said  r e s i l i e n t   element  is  of  a  b e r y l l i u m   copper  m a t e r i a l .  

3..  An  e l e c t r i c a l   connector   member  a co rd ing   to  Claims  1  or  2  i n  

which  sa id   s h e l l   is  formed  with  an  i n t e r n a l   annular   recess   (10) 

and  said  r e s i l i e n t   element  is  s u b s t a n t i a l l y   r ing   shaped  and 

r e s t s   in  sa id   r e c e s s ,   said  i n t e r n a l   shou lde r   being  provided  by  a  

side  wall  of  sa id   r e c e s s .  

4.  An  e l e c t r i c a l   connec tor   member  a c c o r d i n g   to  any  p r e c e d i n g  

claim  in  which  s a i d   i n s e r t   i s   p rovided  with  a  c o l l a r   (9) 

p o s i t i o n e d   such  tha t   one  side  wall  of  s a id   c o l l a r   provides   a  

stop  which  de f ines   the  fu l l   i n s e r t i o n   of  sa id   i n s e r t   and  t h e  

other  s ide  of  sa id   c o l l a r   (14)  p rov ides   sa id   e x t e r n a l   s h o u l d e r  

on  sa id   i n s e r t .  

5.  A  connec tor   member  accord ing   to  c laims  3  or  4  in   which  s a i d  

r e s i l i e n t   element  is  s u b s t a n t i a l l y   d ish  shaped,   having  edges  o f  

d i f f e r e n t   d i a m e t e r s ,   said  element  having  a  p l u r a l i t y   of  a x i a l l y  

d i r e c t e d   s l o t s   (12)  ex tend ing   from  the  edge  o f  l a r g e r   d i a m e t e r .  

6.  A  connec tor   member  according  to  Claim  5  in  which  s a i d  

r e s i l i e n t   element  is  a  cont inuous  r ing   member.  

7.  A  connec tor   member  according  to  Claim  5  in  which  s a i d  

r e s i l i e n t   member  is  formed  from  a  s l o t t e d   s t r i p   of  m a t e r i a l  

(17),   sa id   s l o t t e d   s t r i p   being  formed  in to   a  s u b s t a n t i a l l y   d i s h  

shaped  r i n g .  
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