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©  Wet  electrical  connector. 
  Connector  assembly  for  use  in  a  fluid  medium  compris- 
ing  a  male  connector  with  a  cylindrical  pin  with  several 
axially  spaced  contact  elements,  and  a  female  connector 
with  a  tubular  housing  and  axially  spaced  annular  contacts 
secured  inside  the  housing.  Seals  with  a  flexible  central 
portion  are  alternated  with  the  contacts  and  with  the  latter 
define  a  bore  to  accommodate  the  pin.  A  chamberfilled  with 
dielectric  liquid  is  defined  within  the  housing  as  a  rear 
extension  of the  bore,  the  entry  of  which  is  closed  to  external 
fluid  by  a  sealing  member.  A  free  space  is  left  around  the 
flexible  portion  of  each  tubular  seal,  and  each  of  said  spaces 
communicates  with  the  aforementioned  chamber,  means are 
provided  by  which  the  pressure  increases  in.  the chamber 
when  the  pin  is  inserted.  The  pressure  rise'in  the  spaces 
around  the  seals  increases  the  pressure  force  of  the  seals 
against  the  pin. 





This  i nven t ion   concerns   an  e l e c t r i c a l   connec tor   assembly  f o r  

e f f e c t i n g   r epea t ed   connec t ions   between  g roups   of  e l e c t r i c a l   c o n t a c t s   in  a  

f l u i d   medium,  and  compr is ing   a  male  c o n n e c t o r   and  a  female  connector   e a c h  

having  a  group  of  c o n t a c t s .  

A  connector   assembly  of  t h i s   type  i s   n e c e s s a r y   p a r t i c u l a r l y   more  i n  

d e v i a t e d   hole  logging  t echn iques   based  on  U.S.  P a t e n t   4,349,072  and  

co-pend ing   pa ten t   a p p l i c a t i o n   460,340,  f i l e d   on  January   24,  1983,  in  v i ew 

of  e s t a b l i s h i n g   the  e l e c t r i c a l   connec t ion   between  a  logging  tool   p l a c e d  

at   the  end  of  a  d r i l l   pipe  and  a  t r a n s m i s s i o n   cab le   connected  to  a  

s u r f a c e   u n i t .  

The  d r i l l i n g   mud  which  f i l l s   a  we l l   has  a  very  high  h y d r o s t a t i c  

p r e s s u r e   and  is  u s u a l l y   e l e c t r i c a l l y   c o n d u c t i v e .   In  a d d i t i o n ,   i t  

c o n t a i n s   clay  or  some  o ther   analogous  m a t e r i a l .   I t   is  thus  e s s e n t i a l  

t h a t   the  mud  be  p reven ted   from  e n t e r i n g   the  female  connector   where  t h e  

c o n n e c t i o n   is  to  be  made.  

U.S.  Pa ten t   3 ,729,699  d i s c l o s e s   the   use  of  a  s h u t t l e   to  form  a  

t i g h t   sea l   on  t he   d i e l e c t r i c - f l u i d - f i l l e d  b o r e  o f  t h e   female  c o n n e c t o r .  



The  p r e s s u r e   in  t h i s   bore  is  ma in t a ined   a t   a  l eve l   s l i g h t l y   h igher   t h a n  

the  p r e s s u r e   of  the  s u r r o u n d i n g   f l u i d   by  a  compensat ion  dev ice .   The 

s h u t t l e   is  held  in  p o s i t i o n   b y  a   s p r i n g   and  is  p u s h e d  t o w a r d s   t h e  

i n t e r i o r   of  the  bore  by  the  male  connec tor   when  the  l a t t e r   is  i n s e r t e d  

to  make  the  c o n n e c t i o n .   When  the  male  connector   is  withdrawn,   t h e  

s h u t t l e   is  b rough t   back  to  i t s   s e a l i n g   p o s i t i o n   by  the  s p r i n g .  

One  d i s a d v a n t a g e   of  known  connector   a s sembl i e s   is  t h a t   a  c e r t a i n  

amount  of  d i e l e c t r i c   f l u i d   e scapes   from  the  bore  with  each  c o n n e c t i o n  

o p e r a t i o n .   This  l i m i t s   the  number  of  c o n s e c u t i v e  

c o n n e c t i o n s / d i s c o n n e c t i o n s   t h a t   can  be  made.  

U.S.  P a t e n t   4 ,390 ,229   d e s c r i b e s   a  female  connector   in  which  t h e  

bore  t h a t   is  in tended   to  accommodate  the  male  connector   is  f i l l e d   w i t h  

grease .   According  to  the  t e a c h i n g   of  s a id   p a t e n t ,   a  loss   of  a  c e r t a i n  

amount  of  g rease   upon  w i thd rawa l   of  the  male  connector   is  i n e v i t a b l e ,   a n d  

tha t   l o s s   can  be  compensated  by  a  grease   supply   from  a  compensat ion  b o r e  

with  a  p r e s s u r e   h igher   than   the  p r e s s u r e   in  the  bore  which  accommodates  

the  male  c o n n e c t o r .   -  

U.S.  P a t e n t   3 ,641 ,479   d e s c r i b e s   an  underwater   connec tor   a s s e m b l y  

the  female  p o r t i o n   of  which  has  s e v e r a l   a x i a l l y   spaced  annular   c o n t a c t s .  

The  i n s u l a t i o n   between  the  p a i r s   of  a d j a c e n t   c o n t a c t s   when  the  m a l e  

connector   is   i n s e r t e d ,   as  wel l   as  the  s e a l   from  e x t e r n a l   f l u i d   i s  

accomplished  by  O-r ings   d i s p o s e d   in  a l t e r n a t e   a r rangement   with  t h e  

con tac t s   in  the  female  c o n n e c t o r .   These  O-r ings   are  r a d i a l l y   c o m p r e s s e d  

by  the  i n s e r t i o n   of  the  male  c o n n e c t o r .  

Another   known  method  uses   g e n e r a l l y   t ubu l a r   s e a l s   occupying  t h e  

i n t e r v a l s   between  the  a d j a c e n t   c o n t a c t s ,   i n s t e a d   of  O- r ings .   Each  s e a l  

h a s   i n s i d e   d iameter   smaller  than  the  o u t s i d e   diameter   of  the  c o n t a c t s  



of  the  male  c o n n e c t o r ,   and  is   thus  compressed  when  the  male  connector   i s  

i n s e r t e d .   The  c e n t r a l   p o r t i o n   of  the  s e a l s   is  surrounded  by  an  a n n u l a r  

space  communicating  with  the  o u t s i d e   f l u i d .  

The  known  dev ices   a re ,   however,  not   comple te ly   e f f i c i e n t .   I t   may 

happen  t h a t   the  f l u i d   p r e s e n t   on  the  pin  of  the  male  connector   be fo re   i t s  

i n s e r t i o n   is  not  comple t e ly   wiped  off   and  t h a t   a  f l u i d   f i lm  remains  o n  

p a r t   of  the  pin.   The  e x t e r n a l   f l u i d ,   e .g .   d r i l l i n g   mud  in  the  case  of  a  

we l l ,   is  g e n e r a l l y   e l e c t r i c a l l y   c o n d u c t i v e ,   and  f a u l t y   i n s u l a t i o n   c a n  

r e s u l t   f ran   the  con t inued   p resence   of  a  f l u i d   f i lm  on  the  pin  when  t h e  

connec t ion   is  made. 

An  ob jec t   of  t h i s   i n v e n t i o n   is  an  e l e c t r i c a l   connector   assembly  i n  

which  l o s s e s   of  d i e l e c t r i c   m a t e r i a l   with  each  d i s c o n n e c t i o n   a r e  

s u b s t a n t i a l l y   e l i m i n a t e d   and  which  is  thus  capable   of  a  g r e a t e r   number 

of  connec t ion   and  d i s c o n n e c t i o n   o p e r a t i o n s .  

Another  o b j e c t   of  the  i n v e n t i o n   is  a  m u l t i - c o n t a c t   c o n n e c t o r  

assembly  in  which  the  i n s u l a t i o n   between  a d j a c e n t   c o n t a c t s   d u r i n g  

connec t ion   is  improved .  

I t   has  been  found  t h a t   an  e s s e n t i a l   cause  of  the  loss   of  d i e l e c t r i c  

f l u i d   is  tha t   the  s h u t t l e   may  f a i l   to  p e r f e c t l y   fo l low  the  male  c o n n e c t o r  

dur ing  w i thd rawa l .   In  f a c t ,   if   the re   is  a  gap  between  the  male  c o n n e c t o r  

and  the  s h u t t l e ,   the  l i q u i d   f i l l i n g   the  space  between  them  escapes   when 

the  male  connector   is  withdrawn  from  the  female  c o n n e c t o r .  

The  i n v e n t i o n   p rov ides   for  an  e l e c t r i c a l   connector   a s s e m b l y  

compr is ing   a  male  and  a  female  c o n n e c t o r ,   each  having  a  group  o f  

e l e c t r i c a l   c o n t a c t s .   The  bore  formed  in  the  female  connector   t o  

accommodate  the  male  connec tor   is  s ea l ed   by  a  s l i d a b l e   s h u t t l e   and  i s  

f i l l e d   w i t h  a   d i e l e c t r i c   l i q u i d   when  t he  ma le   c o n n e c t o r   is  not  i n s e r t e d .  



The  s h u t t l e   is  s u b j e c t e d   to  a  force  which  t ends   to  keep  i t   in  s e a l i n g  

p o s i t i o n ,   and  is  pushed  towards  the  i n t e r i o r   of  the  bore  a g a i n s t   t h e  

a c t i o n   of  said  fo rce   when  the  male  connec to r   is  i n s e r t e d .   The  s h u t t l e  

and  the  end  of  the  male  connector   are  a r r a n g e d   so  t h a t   the  i n s e r t i o n   o f  

the  l a t t e r   br ings   about   a  p o s i t i v e   c o n n e c t i o n   between  the  two.  T h i s  

c o n n e c t i o n   remains  e f f e c t i v e   during  w i t h d r a w a l   of  the  male  c o n n e c t o r ,  

u n t i l   the  s h u t t l e   r eaches   i t s   sea l ing   p o s i t i o n .  

According  to  ano the r   aspec t ,   the  i n v e n t i o n   p rov ides   for  a  c o n n e c t o r  

assembly  to  make  the  connec t ion   in  a  f l u i d   medium.  The  c o n n e c t o r  

assembly   comprises  a  male  connector  with  a  c y l i n d r i c a l   pin  with  s e v e r a l  

a x i a l l y   spaced  c o n t a c t   e lements ,   and  a  female  connector   with  a  t u b u l a r  

hous ing   and  a x i a l l y   spaced  annular  c o n t a c t s   secured   i n s i d e   the  h o u s i n g .  

Tubu la r   sea l s   with  a  f l e x i b l e   c e n t r a l   p o r t i o n   are  a l t e r n a t e d   with  t h e  

c o n t a c t s   and  with  the  l a t t e r   def ine   a  bore  to  accommodate  the  p in .   A 

chamber  f i l l e d   with  d i e l e c t r i c   l i q u i d   is   d e f i n e d   w i t h i n   the  housing  as  a  

r e a r   ex tens ion   of  the  bore ,   the  en t ry   of  which  is  c losed   to  e x t e r n a l  

f l u i d   by  a  s e a l i n g   member.  A  f ree   space  is  l e f t   around  the  f l e x i b l e  

p o r t i o n   of  each  t u b u l a r   s e a l ,   and  each  of  s a id   spaces  communicates  w i t h  

the   a forement ioned   chamber.  Means  are  p rov ided   by  which  the  p r e s s u r e  

i n c r e a s e s   in  the  chamber  when  the  pin  i s   i n s e r t e d .   The  p r e s s u r e   r i s e   i n  

the   spaces  around  the   s ea l s   i nc reases   the  p r e s s u r e   fo rce   of  the  s e a l s  

a g a i n s t   the  pin.   The  e f f i c i e n c y   of  the  s e a l s   in  b reak ing   the  f l u i d   f i l m s  

on  the  pin  is  thus  r e i n f o r c e d   by  the  very  i n s e r t i o n   of  the  p i n .  

The  i nven t ion   w i l l   be  e a s i l y   u n d e r s t o o d   by  r ead ing   the  f o l l o w i n g  

d e s c r i p t i o n   of  a  p r e f e r r e d ,   embodiment  wi th   r e f e r e n c e   to  the  d r a w i n g s .  



IN  THE  RPAMINGS: 

-  f i g u r e   1  shows  the  male  p o r t i o n   of  the  c o n n e c t o r   assembly  accord ing   t o  

the  i n v e n t i o n .  

-  f i g u r e s   2A,  2B  and  2C  show  a  l o n g i t u d i n a l   c r o s s - s e c t i o n   of  the  f e m a l e  

p o r t i o n   of  the  connector   assembly  a cco rd ing   to  the  i n v e n t i o n ;   f i g u r e   2A 

shows  the  f ron t   p o r t i o n   capable   of  accommodating  the  male  p o r t i o n ,   and  

f i g u r e s   2B  and  2C  show  the  rear   p o r t i o n ,  

-  f i g u r e   3  is  a  d e t a i l e d   view  of  a  snap  r ing   mounted  at  the  f ron t   end  o f  

the  female  c o n n e c t o r ,  

-  f i g u r e s   4,  5  and  6  are  c r o s s - s e c t i o n s   a long  r e s p e c t i v e l y   l i n e s   4-4,  5 - 5  

and  6-6  of  f i g u r e   2A, 

-  f i g u r e   7  is  a  c r o s s - s e c t i o n   along  l i n e   7-7  of  f i g u r e   2C,  a n d  

-  f i g u r e   8  i l l u s t r a t e s   a  way  of  making  an  e l e c t r i c a l  

c o n n e c t i o n   in  a  d e v i a t e d   b o r e h o l e .  

The  male  connector   r e p r e s e n t e d   in  f i g u r e   1  comprises   an  e l o n g a t e d  

c y l i n d r i c a l   pin  10  with  a  s e r i e s   of  a x i a l l y   spaced  annular   e l e c t r i c a l  

c o n t a c t s   11.  The  c o n t a c t s   11  are  i n s u l a t e d   from  each  other   by  i n s u l a t o r  

b locks   12  of  same  d i ame te r .   E l e c t r i c a l   c o n d u c t o r s ,   not  shown,  a r e  

connec t ed   to  the  r e s p e c t i v e   c o n t a c t s   11.  The  pin  can  be  c o n s t r u c t e d   i n  

any  c o n v e n t i o n a l   manner.  For  i n s t a n c e ,   the   pin  may  comprise  a  c e n t r a l  

rod  s u p p o r t i n g   the  c o n t a c t s   and  the  i n s u l a t o r   b l o c k s ,   and  means  such  a s  

c o u p l i n g   pins  to  hold  the  c o n t a c t s   and  b locks   in  a  proper   a n g u l a r  

p o s i t i o n .  

Convent iona l   means,  not  shown,  are  p r o v i d e d   at  the  rear   end  of  t h e  

male  connector   for  i t s   connec t ion   with  a n  e q u i p m e n t   such  as  a  



t r a n s m i s s i o n   c a b l e .   At  the  f ron t   end  of  the  male  c o n n e c t o r ,   t he re   is  a  

p i e c e   16  i n c l u d i n g   a  pa r t   16a  having  the   same  d i ame te r   as  the  i n s u l a t o r  

b locks   15  and  e x t e n d i n g   in  a  "nose"  27  d e c r e a s i n g   in  d iamete r   towards  t h e  

f r o n t ,   with  a  maximum  diameter   smal l e r   than   t h a t   of  pa r t   16a.  Near  t h e  

r a d i a l   shoulder   28  j o i n i n g   pa r t   16a  to  the  nose  27  is  a  p e r i p h e r a l   g r o o v e  

29  formed  on  the  nose ,   the  ro le   of  which  w i l l   be  e x p l a i n e d   below.  I n  

a d d i t i o n ,   a  r a d i a l   opening  30  goes  t h rough   the  nose  at   the  l eve l   of  t h e  

groove  29,  and  c o n n e c t s   with  an  a x i a l   hole   31  which  o u t l e t s   at   t h e  

fo rward   end  of  the  n o s e .  

The  female  connec to r   is  r e p r e s e n t e d   in  f i g u r e s   2A,  2B  and  2C,  w i t h  

an  ove r l ap   between  the  f i g u r e s   to  f a c i l i t a t e   u n d e r s t a n d i n g .  

The  female  connec to r   has  a  t u b u l a r   hous ing   40  ex t end ing   t h r o u g h o u t  

i t s   l e n g t h .   I n s i d e   t h i s   housing  40  are   p l aced   in  s u c c e s s i o n   from  f r o n t  

to   back,  a  r e t a i n e r   41,  a  s e r i e s   of  a n n u l a r   i n s u l a t o r   blocks  42,  a n  

i n t e r m e d i a t e   bu lkhead   43  ( f igure   2A),  a  t h i n   tube  44  ( f i g u r e s   2A,  2B  a n d  

2C)  a t t a c h e d   to  the  bulkhead  43  by  a  bayone t   connec t i on   44a,  a  r e a r  

bu lkhead   45  f i t t e d   onto  the  tube  44,  a  space r   46  and  a  connector   p i e c e  

47  ( f igu re   2C).  The  assembly  compr i s ing   t he se   p a r t s   abuts   a g a i n s t   a n  

i n t e r n a l   shou lde r   48  formed  at  the  rear   end  of  the  housing  40  ( f igu re   2C) 

and  is  held  by  a  nut  49  screwed  onto  the  forward   end  50  of  the  h o u s i n g  

4 0 .  

The  p o r t i o n   r e p r e s e n t e d   in  f i g u r e   2A  which  is  in tended   t o  

accommodate  the  p in   10  of  the  male  c o n n e c t o r   compr i ses   in  p a r t i c u l a r  

r e t a i n e r   41,  i n s u l a t o r   blocks  42  and  the  i n t e r m e d i a t e   bulkhead  43.  The 

i n s u l a t o r   b locks ,   made  of  i n s u l a t i n g   m a t e r i a l ,   have  s tepped  ends  55  s o  

t h a t   two  a d j a c e n t   i n s u l a t o r   blocks  p r e s e n t   complementary  p a r t s   which  f i t  

one  a n o t h e r .  



As  is  c l e a r l y   seen  on  the  c r o s s - s e c t i o n   in  F igure   4,  t h r o u g h - h o l e s  

56  for  the  p a s s a g e   of  the  conductors   are  formed  p a r a l l e l   to  the  ax is   o f  

the  plug  in  each  i n s u l a t o r   block  42.  In  a d d i t i o n ,   b l i n d   ho les   57,  a l s o  

l o n g i t u d i n a l l y   o r i e n t e d ,   are  formed  in   each  i n s u l a t o r   block  on  each  s i d e  

to  accomnodate  p i n s   for   the   angular   p o s i t i o n i n g   of  each  i n s u l a t o r   b l o c k  

r e l a t i v e   to  the  a d j a c e n t   i n s u l a t o r   b l o c k .  

Between  each  pa i r   o f   i n s u l a t o r   b locks   42  is  p l aced   a  c o n t a c t   61  

made  of  c o n d u c t i v e   meta l .   The  c o n t a c t s   61  comprise   an  i n t e r n a l  

c y l i n d r i c a l   p o r t i o n   62  and  a  c e n t r a l   e x t e r n a l   c o l l a r   63  with  a  s h o u l d e r  

64.  The  c o l l a r   63  is   held  between  two  i n s u l a t o r   b locks   42  and  h a s  

d r i l l e d   ho les   in  l i n e   with  the  holes  56  and  57  of  the  i n s u l a t o r   block  4 2 ,  

to  allow  passage   of  an  a l ignment   pin  and  e l e c t r i c a l   c o n d u c t o r s .  

The  se t   of  i n t e r n a l   su r f aces   of  the  c o n t a c t s   61  d e f i n e s   a  bore  65  

with  a  d i ame te r   s l i g h t l y   l a r g e r   than  the  e x t e r n a l   d i ame te r   of  the  pin  10 

of  the  male  c o n n e c t o r .   Of  course ,   the  spac ing   between  the  c o n t a c t s   61 

de f ined   by  the  d imens ions   of  the  i n s u l a t o r   block  42  is   i d e n t i c a l   to  t h e  

spacing  between  the  c o n t a c t s   11  of  the  male  connec tor   so  as  to  a l l o w  

s imul t aneous   c o n n e c t i o n   of  the  c o n t a c t s   61  with  the  c o r r e s p o n d i n g  

c o n t a c t s   11 .  

Each  c o n t a c t   61  has  on  i t s   inner  su r f ace   a  groove  in  which  f l e x i b l e  

tabs  66  are  mounted.   The  tabs  66  p r o j e c t   s l i g h t l y   i n to   the  i n t e r i o r   o f  

the  bore  65  so  as  to  ensure   proper  c o n t a c t   with  the  c o n t a c t s   11  of  t h e  

male  c o n n e c t o r .  

Seals   70,  g e n e r a l l y   t ubu la r   in  shape,   a re   p l aced   between  t h e  

c o n t a c t s   61.  Each  sea l   70  inc ludes   end  p a r t s   71,  72,  with  an  e x t e r n a l  

diameter   s u b s t a n t i a l l y   equal  to  the  i n s i d e   d iameter   of  the  i n s u l a t o r  

blocks   42,  a n d   a  c e n t r a l   p o r t i o n  7 3   with  a  s m a l l e r   d i ame te r ,   w h i c h  



def ines   an  annu la r   space  74  be tween  each  s ea l   70  and  the  s u r r o u n d i n g  

i n s u l a t o r   b lock .   Each  of  the  end  p a r t s   71,  72  is  held  between  the  i n n e r  

surface   of  an  i n s u l a t o r   block  42  and  the  ou te r   s u r f a c e   of  the  c y l i n d r i c a l  

po r t i on   62  of  an  a d j a c e n t   c o n t a c t   61,  with  the  end  s u r f a c e   of  the   s e a l  

abut ted  a g a i n s t   the  shoulder   64  of  the   c o n t a c t   61.  The  c e n t r a l   p o r t i o n  

73  p r e s e n t s   i n t e r n a l   c o r r u g a t i o n s   75,  when  seen  in  the  a x i a l   d i r e c t i o n .  

The  ins ide   d iameter   of  pa r t   73,  t aken   at  m i d - h e i g h t   of  the  c o r r u g a t i o n s  

75,  is  s u b s t a n t i a l l y   i d e n t i c a l   to  the  d iamete r   of  t h e  b o r e   65,  so  t h a t  

the  c r e s t   of  the  c o r r u g a t i o n s   p r o j e c t s   towards  the  i n s i d e   of  the  bore  6 5 .  

The  i n s u l a t o r   block  42a  a d j a c e n t   to  the  r e t a i n e r   41  is  connected  t o  

the  l a t t e r   by  p ins   f i t t e d   in  b l i n d   h o l e s .   The  r e t a i n e r   41  has  a  r e a r  

por t ion   shapea  l i ke   an  i n s u l a t o r   b lock   42  to  s u p p o r t ,   along  with  t h e  

ad jacen t   i n s u l a t o r   block  42a,  the  fo rwardmos t   c o n t a c t   61   and  seal   7 0 .  

In  l i k e   manner,  the  i n s u l a t o r   block  42f  l o c a t e d   a t   the  rear   of  t h e  

stack  of  i n s u l a t o r   b locks ,   is  connec ted   to  the  i n t e r m e d i a t e   bulkhead  43 

by  p ins ,   and  as  is  shown  in  the  c r o s s - s e c t i o n   in  f i g u r e   5,  the  b u l k h e a d  

43  has  openings   58  a l i g n e d   with  the  ho les   56  in  the  i n s u l a t o r   b locks   f o r  

the  passage  of  c o n d u c t o r s .  

The  middle  p o r t i o n   80  of  the   r e t a i n e r   41  has  the  same  i n s i d e  

diameter  as  the  c o n t a c t s   61.  I t s   forward  p o r t i o n   81  has  a  l a r g e r   i n s i d e  

diameter  to  accommodate  a  sea l   82,  he ld   between  the  m i d d l e  p o r t i o n   80  a n d  

a  washer  83  held  by  a  c i r c l i p   84  i n s e r t e d   in  a  groove  in  the  f r o n t  

po r t i on   81.  The  sea l   82  is  made  of  a  f l e x i b l e   p iece   with  a  r a d i a l   w a l l  

85  connec t ing   an  e x t e r n a l   a x i a l   wa l l   86  to  an  i n t e r n a l   wal l   87,  which  i s  

urged  r a d i a l l y   inwardly  by  a  c i r c u l a r   r e s i l i e n t   r ing  88  held  by  the  b e n t  

edge  of  the  i n t e r n a l   wall   8 7 .  

The  bore  65  i s  f i l l e d  w i t h   a  d i e l e c t r i c  l i q u i d   such   a s - o i l .   I t   i s  



sea led   in  the  unconnec ted   p o s i t i o n   of  the  female  connec to r   r e p r e s e n t e d   i n  

f i gu re   2A,  by  a  s h u t t l e   composed  in  the  p r e s e n t   embodiment  of  a  

t e l e s c o p i c   a s sembly .   This  assembly  compr ises   a  p i s t o n   90,  the   f o r w a r d  

end  of  which  forms  a  s ea l i ng   member  91  having  e s s e n t i a l l y   the  same 

ou t s ide   d iameter   as  the  bore  65,  and  the  rear   p o r t i o n   of  which  is  a  t u b e  

92  with  a  s l i g h t l y   smal l e r   ou t s ide   d i a m e t e r ,   s u b s t a n t i a l l y   equal   to  t h e  

diameter   of  the  c r e s t   of  the  sea l s   70.  A  second  p i s t o n   95,  t u b u l a r   i n  

shape,  is  s l i d a b l e   i n s i d e   tube  92.  This  second  p i s t o n   accommodates  a  r o d  

96,  connected  by  a  pin  96a  to  a  t h i r d   p i s t o n   97  with  a  g e n e r a l l y   t u b u l a r  

shape,  which  is  s l i d a b l y   mounted  in  tube  44.  A  h e l i c o i d a l   sp r ing   98  i s  

mounted  between  an  i n s i d e   shoulder   99  formed  on  a  tube  99a  s l i d a b l y  

mounted  i n s i d e   tube  44  and  a  c o l l a r   100  forming  the  f r o n t   end  of  t h e  

t h i r d   p i s ton   97.  The  spr ing   98  ac t s   to  urge  the  p i s t o n   97  f o r w a r d  

into  con tac t   wi th   the  rear   face  of  the  i n t e r m e d i a t e   bulkhead  4 3 .  

Another  sp r ing   101  is  mounted  around  the  f r o n t   p o r t i o n   102  of  the  rod  9 6 ,  

which  p o r t i o n   has  a  d iameter   smal le r   than  the  r e s t   of  the  rod  96,  be tween  

a  t h r u s t   s u r f a c e   103  at   the  f r o n t   end  of  the  second  p i s t o n   95  and  a  

bear ing   s u r f a c e   104  j o i n i n g   the  f r o n t   p o r t i o n   102  to   the  o the r   pa r t   o f  

the  rod  96.  S p r i n g   101  ac t s   to  urge  the  second  p i s t o n   95  forward.   The 

f ron t   end  of  the   second  p i s t o n   95  has  an  a x i a l   opening  106  for  f l u i d  

communica t ion .  

In  a d d i t i o n ,   as  is  shown  in  the  c r o s s - s e c t i o n   in  f i g u r e   6,  t h e  

t h i r d   p i s t o n   97  has  on  i t s   e x t e r n a l   su r f ace   a  s e r i e s   of  l o n g i t u d i n a l  

notches  105.  These  notches   are  in  communication  wi th   no tches   106  formed 

ins ide   the  p i s t o n   97,  which  o u t l e t   in  the  space  d e f i n e d   between  the  r o d  

96  and  the  c o l l a r   100.  The  bore  65  is  thus  connec t ed   to  the  s p a c e  

loca t ed   behind  the   s h u t t l e .  



The  s ea l i ng   member  91  p r e s e n t s   a  t r a n s v e r s e   wall   110  which  c l o s e s  

the  bore  65.  Near  i t s   forward  end,  the  s ea l ing   member  91  has  an  i n t e r n a l  

p e r i p h e r a l   groove  111  in  which  is  lodged  a  f l e x i b l e   C - r ing   112,  

r e p r e s e n t e d   on  the  d e t a i l e d   view  in  f i g u r e   3.  The  r ing  112  is   shaped  t o  

engage  the  groove  29  p rov ided   at  the  end  of  the  male  connec to r   during  a  

c o n n e c t i o n ,   so  as  to  couple   the  male  connector   to  the  s e a l i n g   member  91 

d u r i n g   the  movement  of  the  pin  10  ins ide   the  bore  65  of  the  f e m a l e  

c o n n e c t o r .  

The  pa r t   92  of  the  f i r s t   p i s t o n   90  has  d i a m e t r i c a l l y   opposed 

l a t e r a l   notches  114  a long  a  good  p o r t i o n   of  i t s   l e n g t h ,   in  which  a  p i n  

115  a t t a c h e d   to  the  f r o n t   of  the  second  p i s t o n   95,  is  engaged.  In  t h e  

p o s i t i o n   shown  in  f i g u r e   2A,  the  pin  115  abuts   a g a i n s t   the  rear   end  w a l l  

of  the  notches   114,  which  holds  the  f i r s t   p i s t o n   90  in  the  p o s i t i o n  

i n d i c a t e d   and  p r e v e n t s   the  s ea l ing   member  91  from  moving  forward   from  i t s  

s e a l i n g   p o s i t i o n .  

In  l ike   manner,  a  pin  116  a t t a c h e d   to  the  rod  96  connec ted   to  t h e  

t h i r d   p i s t o n ,   is  engaged  in  d i a m e t r i c a l l y   opposed  no tches   117  formed  i n  

the  second  p i s t o n   95.  F igure   2A  shows  pin  116  a b u t t e d   a g a i n s t   the  r e a r  

end  w a l l s   of  the  n o t c h e s   116 .  

Looking  at   f i g u r e s   2B  and  2C  showing  the  rear   p o r t i o n   of  the  f ema le  

c o n n e c t o r ,   one  no t e s   t h a t   i n s ide   of  the  tube  40  is  p l a c e d   a  p i s t o n   120 

which  d iv ides   in  a  f l u i d - t i g h t   manner  the  inner  spaces  of  the  f ema le  

c o n n e c t o r ,   in to   two  chambers  121  and  122.  Chamber  121  r e c e i v e s   t h e  

p i s t o n   97  and  the  tube  99a  and  is  l oca t ed   in  the  e x t e n s i o n   of  the  b o r e  

65;  the  f l u id   communicat ion   between  chamber  121  and  the  bore   65  i s ,   a s  

i n d i c a t e d   above,  e n s u r e d   by  the  notches   105  and  106  of  the   p i s t o n   97.  

Another   tube  123  s i m i l a r   to  tube  99a,  equipped  l ike   the  l a t t e r   with  a n  



i n t e r n a l   shoulder   is  s l i d a b l y   mounted  i n s i d e   tube  44.  A  spr ing   124  i s  

mounted  between  the  i n t e r n a l   s h o u l d e r s   of  the  two  tubes  99a  and  123 ,  

and  ano ther   spr ing  125  is  placed  between  the  p i s t o n   120  and  the  i n t e r n a l  

shou lder   of  tube  123 .  

A  s i m i l a r   a r rangement   is  p r o v i d e d   in  chamber  122  behind  the  p i s t o n  

120,  where  a  tube  127  s i m i l a r   to  tube  123  is   s l i d a b l y   mounted.  A  s p r i n g  

128  r e s t i n g   on  the  inner  shoulder   of  tube  127  a c t s   on  the  p i s t o n   120,  and  

a  spr ing   129  ac t i ng   on  the  inner   s h o u l d e r   of  tube  127  r e s t s   on  a  s t e p p e d  

washer  130  welded  i n s ide   the  tube  44  near   i t s   rear   end.  The  housing  40 

has  an  opening  135  at  the  l e v e l   of  the  bulkhead  45,  and  the  l a t t e r  

r e p r e s e n t e d   in  c r o s s - s e c t i o n   in  f i g u r e   7,  has  a  l a t e r a l   opening  136 

o p p o s i t e   the  opening  135  and  an  a x i a l   bore  137  in  communication  w i t h  

opening  136,  which  in  turn  connec t s   the   chamber  122  to  the  o u t s i d e .   The 

chamber  122  thus  se rves   as  a  p r e s s u r e   compensa t ion   bore,   with  the  p i s t o n  

120  t r a n s m i t t i n g   the  p r e s s u r e   of  the  e x t e r n a l   f l u i d   to  the  o i l   p r e s e n t   i n  

chamber  121  and  in  bore  65.  The  p r e s s u r e   in  chamber  121  is  in  f a c t  

g r e a t e r   than  the  p r e s s u r e   of  the  e x t e r n a l   f l u i d   due  to  the  a c t i o n   of  t h e  

sp r ings   128  and  129  on  the  p i s t o n   120.  This  p r e s s u r e   d i f f e r e n c e   ac t s   on  

the  s e a l i n g   member  9  to  keep  i t   in  the  s e a l i n g   p o s i t i o n   shown  in  f i g u r e  

2A.  A  p r e s s u r e   d i f f e r e n t i a l   of  the  o rde r   of  2  bars   or  more,  for  example  

2.5  ba r s ,   is  s u f f i c i e n t .   The  s p r i n g s   128  and  129  are  much  s t ronge r   t h a n  

sp r ings   124  and  125  p laced   on  the  o p p o s i t e   s ide   of  the  p i s t o n   120 .  

The  p i s t o n   120  has  a  r e l i e f   va lve   140  which  a c t s   to  l i m i t   t h e  

p r e s s u r e   in  the  chamber  121  to  a  g iven   v a l u e ,   e .g .   between  7  and  10  b a r s .  

The  rear  bulkhead  45  has  h o l e s   141  for  the  passage  of  t h e  

c o n d u c t o r s ,   not  shown,  connec t ing   the   c o n t a c t s   61  to  the  e l e c t r i c a l  

f e e d t h r o u g h s  1 4 2  m o u n t e d   in  the  c o n n e c t i o n   head  47.  The  connec t ion   w i t h  



the  e l e c t r i c a l   f e e d t h r o u g h s   142  occu r s   i n s i d e   the  inner  space  of  s p a c e r  

4 6 .  

The  passage   of  conductors   from  the   ho les   141  is  supp l i ed   by  t h e  

annular   space  145  between  the  tube  44  and  the  housing  40,  and  by  t h e  

spaces  d e f i n e d   between  the  f l a t s   146,  b e t t e r   seen  in  Figure  5,  formed  on  

the  pe r i phe ry   of  the  i n t e r m e d i a t e   bu lkhead   43,  and  the  housing  40.  T h e  

holes   58  formed  in  the  f ron t   p o r t i o n   of  the  bulkhead  43  o u t l e t   in to   t h e  

spaces   146.  On  F igure   4,  one  a l s o   n o t e s   t h a t   the  i n s u l a t o r   blocks  42 

have  f l a t s   150  on  t h e i r   p e r i p h e r y ,   and  r a d i a l l y   o r i e n t e d   openings  151 ,  

which  connect   for  f l u i d   communicat ion  the  ins ide   and  ou t s ide   of  e ach  

i n s u l a t o r   b lock   42.  In  l ike   manner,  the   bulkhead  43  has  in  i t s   f o r w a r d  

p o r t i o n   f l a t s   152  a l i g n e d   with  the  f l a t s   151  of  the  i n s u l a t o r   b locks   4 2 ,  

and  a  r a d i a l   opening  153  (Figure  2A)  for   f l u i d   communication  between  t h e  

ins ide   of  the  bu lkhead   43  and  the  space  de f i ned   between  the  f l a t s   146  and  

the  housing  4 0 .  

This  a r r angemen t   provides   communica t ion   of  the  chamber  121,  t h e  

bore  65  which  accomnodates   the  s h u t t l e ,   and  the  ins ide   of  tube  44,  w i t h  

the  annular   space  de f ined   between  the   tube  44  and  the  housing  40,  t h e  

ho les   58  and  5 6  f o r   passage  of  c o n d u c t o r s ,   the  annular   spaces  74  p r o v i d e d  

between  the  s e a l s   70  and  the  r e s p e c t i v e   i n s u l a t o r   blocks  42,  and  in  t h e  

rear   p o r t i o n ,   with  openings  141  and  the   inner   space  of  the  spacer   4 6 .  

T igh tness   is  e n s u r e d   by  the  seal   82  in  the  f r o n t   of  the  bore  65  and  by 

the  O-ring  160  mounted  on  the  o u t s i d e   of  the  r e t a i n e r   41 ,   by  the  0 - r i n g  

161  mounted  on  the  condensa t ion   p i s t o n   120,  by  the  0 - r i n g   162  mounted  on  

the  f ron t   end  of  the  rear   bulkhead  45  to  ensure   a  f l u i d - t i g h t   c o n n e c t i o n  

with  the  tube  44,  by  the  sea ls   163  mounted  on  the  head  45  to  s e p a r a t e   t h e  

o u t l e t   pas sages   of  the  bulkhead  45  from  t h e   s p a c e  s u r r o u n d i n g   the  t u b e  4 4  



and  from  the  openings  141,  and  by  the  connec to r   head  4 7 .  

Figure  B  i l l u s t r a t e s ,   in  a  n o n - l i m i t i n g   manner,  an  example  o f  

u t i l i z a t i o n   and  a  s u i t a b l e   t e c h n i q u e   for   b r ing ing   in to   engagement  t h e  

male  connector   and  the  female  connec to r   in  a  h igh ly   d e v i a t e d   b o r e h o l e .  

Such  a  t echn ique   is  d e s c r i b e d   in  copending  pa t en t   a p p l i c a t i o n   No.  4 6 0 , 3 4 0  

f i l e d   January   24,  1983,  a s s i g n e d   to  the  a s s ignee   of  the  p r e s e n t  

a p p l i c a t i o n ,   and  which  is  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

The  female  connec tor   is  shown  as  r e f e r e n c e   numeral  200  in  f i g u r e   8 ,  

the  only  p o r t i o n   shown  be ing   i t s   forward   end.  The  female  connec tor   i s  

connected   to  a  logging  t oo l   201  r e l e a s a b l y   secured  at  the  bottom  end  o f  a  

d r i l l   pipe  202.  The  female  connec tor   is  mounted  i n s ide   the  bo t tom  end  o f  

a  s t i n g e r   tubing  203  d i s p o s e d   i n s ide   the  d r i l l   pipe  202  and  s ecu red   t o  

the  logging  tool   201 .  

The  male  connec tor   205  is  suspended  from  the  t r a n s m i s s i o n   cable   206 

which  i t   is  in tended   to  connect   to  the  logging  tool   201.  A  d u a l  

locomot ive   device  i n c l u d i n g   an  outer   locomotive   207  and  an  i n n e r  

locomot ive   208  is  used  to  pump  down  the  male  connector   in to   engagement  

with  the  female  connec tor   200.  In  a  f i r s t   s tep  of  the  descen t   the  two 

locomot ives   form  a  un i t   with  the  male  connec to r ,   which  uni t   is  pumped 

down  through  the  d r i l l   p ipe  by  the  a c t i o n   of  the  outer   locomot ive   2 0 7 .  

I t   i s   to  be  noted  t h a t   i n s t e a d   of  t h i s   a r rangement ,   the  male  c o n n e c t o r  

can  be  a t t a c h e d   to  the  l ogg ing   tool   and  the  female  connector   s u s p e n d e d  

from  the  cab le .   The  f o l l o w i n g   d e s c r i p t i o n   would  remain  t rue  except   t h a t  

the  movable  p a r t ,   connec ted   to  the  l o c o m o t i v e   would  be  the  f e m a l e  

connec tor   and  not  the  male  c o n n e c t o r .  

When  the  l a t t e r   engages  the  upper  end  of  the  s t i n g e r   tub ing   203 ,  

the  c o n t i n u i n g   pumping  b r i n g s   about  the  s e p a r a t i o n   of   the  l o c o m o t i v e s .  



The  inner   locomotive  t o g e t h e r   with  the  male  connector  is  pumpea  cown 

f u r t h e r   through  the  s t i n g e r   t u b i n g .   I t   should  be  noted  t h a t   the   s t i n g e r  

tub ing   203  has  an  inwardly  p r o j e c t i n g   p o r t i o n   209  forming  on  one  s ide   a n  

abutment   su r face   engaged  by  the  female   connector   and  on  the  o t h e r   s i de   a n  

abutment   su r f ace   i n t e n d e d   for  engagement  by  the  male  connector   and  t h u s  

d e f i n i n g   the  f i n a l   c o n n e c t i o n   p o s i t i o n   of  the  male  c o n n e c t o r .  

N e v e r t h e l e s s ,   o ther   means  could  be  used  to  def ine   the  f i n a l   p o s i t i o n   o f  

the  male  connec to r ,   for  i n s t a n c e   t h e r e   could  be  provided  a b u t m e n t  

s u r f a c e s   r e s p e c t i v e l y   on  the  male  and  the  female  c o n n e c t o r ,   which 

s u r f a c e s   would  engage  each  o ther   d i r e c t l y .  

The  o p e r a t i o n   of  the  connec to r   assembly  wi l l   now  be  d e s c r i b e d   i n  

d e t a i l .  

When  the  male  connec tor   is  b rought   i n to   con tac t   with  the  f e m a l e  

c o n n e c t o r ,   the  nose  27  of  the  pin  10  e n t e r s   the  opening  of  the  s e a l i n g  

member  91  u n t i l   the  shou lder   28  a t   the  f r o n t   of  the  pin  engages   t h e  

annu la r   end  su r f ace   of  the  s e a l i n g   member  91.  Jus t   be fore   the  c o n t a c t  

occu r s ,   the  snap  r ing  112  engages  in  the  groove  29  formed  on  the  nose  o f  

the  pin  10.  As  the  nose  27  moves  i n t o   the  s ea l ing   member,  the  f l u i d ,  

i . e .   the  d r i l l i n g   mud  in  the  above  d e s c r i b e d   s i t u a t i o n ,   p r e s e n t   in  t h e  

c a v i t y   of  the  s e a l i n g   member  is   e x p e l l e d   through  the  a x i a l   hole  31  and 

the  r a d i a l   hole  3 0 .  

Continued  movement  of  the  male  connector   pushes  the  s e a l i n g   member 

91  and  thus  the  p i s t o n   90  towards   the  i n s i d e   (to  the  r e a r ,   per   t h e  

f o r e g o i n g   d e f i n i t i o n s )   a g a i n s t   the  a c t i o n   of  the  oi l   p r e s s u r e   in  the   b o r e  

65.  The  pin  10  r e p l a c e s   the  s e a l i n g   member  91  in  the  c o o p e r a t i o n   w i t h  

the  sea l   82  to  ma in t a in   the  t i g h t n e s s   of  the  bore  65  from  the  e x t e r n a l  

f l u i d .   In  the  f i r s t   phase ,   only  the  p i s t o n   90  moves  back.  When  the   p i n  



115  of  the  second  p i s t o n   95  comes  in to   c o n t a c t   wi th   the  f r o n t   end  of  t h e  

no tches   114,  the  second  p i s t o n   95  is  a l so   moved  back  a g a i n s t   the  a c t i o n  

of  the  s p r i n g   101.  Then,  when  pin  116  connec t ed   to  the  t h i r d   p i s t o n   97 

reaches   the  f r o n t   end  of  the  notches   117,  the   t h i r d   p i s t o n   is  in  t u r n  

pushed  back  a g a i n s t   the  a c t i o n   of  the  sp r ing   98.  Spr ings   124  and  125  a r e  

then  compressed   u n t i l   tubes  99a  and  123  are  a b u t t e d .  

In  a d d i t i o n ,   the  i n s e r t i o n   of  the  pin  10  i n t o   the  bore  65  e x p e l s  

the  o i l   out   of  the  l a t t e r   and  moves  the  p i s t o n   120  back  s ince  the  volume 

of  the  o i l   bore  must  remain  e s s e n t i a l l y   c o n s t a n t .   The  s p r i n g s   128,  129 

are  f u r t h e r   compressed  by  t h i s   p i s t o n   movement  and  thus  the  force   e x e r t e d  

on  the  p i s t o n   120  by  the  sp r ings   is  s u b s t a n t i a l l y   i n c r e a s e d   and  with  i t  

the  p r e s s u r e   of  the  o i l   in  chamber  1 2 1 .  

The  r i s e   in  the  o i l   p r e s s u r e ,   e s p e c i a l l y   in  the  annu la r   spaces   74 

s u r r o u n d i n g   the  s e a l s   70  r e s u l t s   in  a  c o n s i d e r a b l e   i n c r e a s e   in  t h e  

c o n t a c t   p r e s s u r e   e x e r t e d   by  the  s e a l s   70  on  the  p in   10.  Due  to  t h i s  

r e i n f o r c e d   a c t i o n   of  the  s ea l s   70,  any  f i lms   of  d r i l l i n g   mud  remaining  on  

the  pin  10  are  broken  thus  e l i m i n a t i n g   the  r i s k   of  s h o r t - c i r c u i t s   b e t w e e n  

a d j a c e n t   c o n t a c t s   due  to  the  p resence   of  such  f i l m s   (as  d r i l l i n g   f l u i d   i s  

g e n e r a l l y   a  c o n d u c t o r ) .   The  r e l i e f   valve  140  i n s t a l l e d   in  the  p i s t o n   120 

p r e v e n t s   the  e s t a b l i s h m e n t   of  an  e x c e s s i v e   p r e s s u r e   at   t h i s   p o i n t .  

The  i n s e r t i o n   movement  of  the  male  connec to r   ends  when  the  l a t t e r  

comes  i n t o   c o n t a c t   with  the  p r o j e c t i n g   p o r t i o n   209  of  the  s t i n g e r   t u b i n g .  

In  t h i s   r e l a t i v e   p o s i t i o n   of  the  male  and  female  c o n n e c t o r s ,   t h e  

c o n t a c t s   11  and  61  are  e x a c t l y   o p p o s i t e   one  a n o t h e r   and  the  e l e c t r i c a l  

c o n n e c t i o n   is  made.  

At  t h i s   p o i n t ,   a   logging  o p e r a t i o n   can  be  c a r r i e d   ou t ,   i n  

acco rdance   with  the  t echnique   d e s c r i b e d   in  U.S.  P a t e n t   4 ,349 ,072   or  t h e  



above-ment ioned   p a t e n t   a p p l i c a t i o n .   The  l ogg ing   too l   201  i s   r e l e a s e d   a n d  

the  s t i n g e r   tub ing   t o g e t h e r   with  the  l ogg ing   too l   is  punped  out  of  t h e  

d r i l l   p ipe ,   u n t i l   the  upper  end  of  the  s t i n g e r   tub ing   engages  a  s top   o n  

the  d r i l l   p ipe .   Then  the  ensemble  is  r e t u r n e d   t o  i t s   i n i t i a l   p o s i t i o n  

i n s i d e   the  d r i l l   pipe  by  p u l l i n g   on  the  t r a n s m i s s i o n   cab le ,   and  t h e  

logg ing   measur ements  are  produced  dur ing  t h a t   r e t u r n   m o t i o n .  

To  d i s o o n n e c t ,   the  male  connector   is  wi thdrawn  from  the  bore  65  b y  

p u l l i n g   on  the  c ab l e .   During  w i t h d r a w a l ,   the   o i l   p r e s s u r e   in  chamber  121 

g r a d u a l l y   d e c r e a s e s .   The  s ea l i ng   member  91  is   fo rced   to  fol low  the  male  

connec to r   because  of  the  p r e s s u r e   d i f f e r e n t i a l   and  of  t h e i r   m u t u a l  

c o u p l i n g   c r e a t e d   by  the  engagement  of  the  snap  r ing  112  in  the  groove  2 9 .  

This  e l i m i n a t e s   any  r i sk   of  a  gap  between  them  dur ing  wi thdrawal .   I f  

such  a  gap  was  a l lowed  to  occur ,   the  r e s u l t i n g   f r ee   space  would  be  

occup ied   by  the  o i l   and  thus  a  c e r t a i n   q u a n t i t y   o f  o i l   would  escape  when 

the  male  connec tor   is  f u l l y   w i t h d r a w n .  

Continued  movement  of  the  wi thdrawing   male  connec tor   r e t u r n s   t h e  

s h u t t l e   to  the  p o s i t i o n   shown  in  f i g u r e   2A,  acco rd ing   to  a  p r o c e s s  

i n v e r s e   of  t h a t   i n i t i a t e d   by  the  i n s e r t i o n   of  the  pin  10.  When  t h e  

s e a l i n g   member  91  has  reached  i t s   end  p o s i t i o n ,   de f ined   by  the  a b u t t i n g  

of  pin  115  a g a i n s t   the  end  of  the  no tches   114,  the  wi thdrawal   of  the  male  

connec to r   causes   the   d isengagement   of  the  snap  r ing   112  from  the  g r o o v e  

29,  thus   f r e e i n g   the  male  c o n n e c t o r .  

I t   should  f u r t h e r   be  noted  t h a t   with  the  device   t h e  

assembly  of  the  female  connector   is  s i m p l i f i e d .   F i r s t   the  f r o n t   p o r t i o n  

i n c l u d i n g   r e t a i n e r   41,  i n s u l a t o r   b locks   42  and  the  i n t e r m e d i a t e  

bu lkhead   43,  c o n t a c t s   61  and  s e a l s   70  is  p r eas sembled ,   and  t h e  

c o n d u c t o r s   are  t h r e a d e d ' t h r o u g h   the  a p p r o p r i a t e   h o l e s .   The  rear   p o r t i o n  



is  a lso  p r e - a s s e m b l e d ,   i . e .   e s s e n t i a l l y   the  tube  44  and  the  e l ements   i t  

accommodates,  the  washer   130  secured   to  the  tube  s e rv ing   as  a  r e t a i n e r  

aga in s t   the  s p r i n g s .   The  t e l e s c o p i c   s h u t t l e   is  i n s e r t e d   in  the  bore  65  

def ined   by  the  f r o n t   p o r t i o n ,   and  then  the  tube  44  is  a t t a c h e d   to  t h e  

bulkhead  43  by  means  of  the  bayonet   c o n n e c t i o n   44a.  The  e l e c t r i c a l  

conductors   can  be  t aped   or  o therwise   a t t a c h e d   to  the  outer   s u r f a c e   of  t h e  

tube  44.  They  are   passed   through  the  openings   141  in  the  head  45,  t h e  

forward  end  of  which  has  f i r s t   been  i n s e r t e d   i n to   the  tube  44,  and  t h e y  

are  a t t a c h e d   to  the  e l e c t r i c a l   f e e d t h r o u g h s   142,  for  which  purpose  t h e  

spacer  46  is  p r o v i d e d   with  a  side  opening.   The  sub-assembly   thus   formed 

is  i n s e r t e d   i n s i d e   the   housing  40  u n t i l   the  head  47  comes  i n t o   c o n t a c t  

with  the  shou lde r   48  a t   the  rear   end  of  the  hous ing  40,  and  the  nut  49  i s  

then  screwed  onto  i t s   forward  e n d .  

A  c y l i n d r i c a l   f i l l   pin  with  the  same  shape  and  s i z e   as  the  pin  10 

of  the  male  c o n n e c t o r   and  which  has  an  a x i a l   passage  o u t l e t t i n g   to  i t s  

forward  end,  is  used  to  f i l l   the  chamber  121.  This  pin  is  i n s e r t e d   i n  

the  female  connec to r   to  push  the  s h u t t l e   and  the  p i s t o n   120  back  i n t o  

t h e i r   r e s p e c t i v e   c o n n e c t i o n   p o s i t i o n .   At  t h i s   p o i n t ,   the  a x i a l   p a s s a g e  

is  connected  to  a  vacuum  pump  to  evacua te   the  a i r   from  the  f e m a l e  

connec to r ,   then  to  an  o i l   pump.  The  o i l   is  pumped  i n to   the  f e m a l e  

connector   u n t i l   the  p r e s s u r e   reaches   the  s e t   po in t   of  r e l i e f   valve  1 4 0 .  

Pumping  i s   then  s t opped   and  the  f i l l   pin  is  removed.  The  s h u t t l e   and  t h e  

p i s ton   120  r e t u r n   to   t h e i r   p o s i t i o n   shown  in  f i g u r e   2A,  and  s ince   t h e  

spr ings   128,  129  a re   l e s s   compressed,   the   o i l   p r e s s u r e   f a l l s   to  a  

r e l a t i v e   value  of  about   2.5  ba r s ,   s u f f i c i e n t ,   however,   to  keep  t h e  

sea l ing   member  9 1  f i m l y   in  the  s e a l i n g   p o s i t i o n   r e p r e s e n t e d   in  f i g u r e  

2A. 



1.  A  connec to r   assembly   for  e f f e c t i n g   the  connec t ion   o f  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   in  a  f l u i d   medium,  c o m p r i s i n g :  

-  a  male  c o n n e c t o r   with  a  c y l i n d r i c a l   pin  hav ing   a  p l u r a l i t y   o f  

a x i a l l y   spaced   con t ac t   e l e m e n t s ,  

-  a  female  c o n n e c t o r   c o m p r i s i n g  

-  a  t u b u l a r   h o u s i n g ,  

-  a   p l u r a l i t y   of  a x i a l l y   spaced  annular   c o n t a c t s   a t t a c h e d   to  t h e  

hous ing ,   c h a r a c t e r i z e d   in  t h a t   the  female  c o n n e c t o r   f u r t h e r  

c o m p r i s e s  

-  a  p l u r a l i t y   of  s e a l s   d isposed  in  a l t e r n a t e   a r r a n g e m e n t   with  t h e  

annu l a r   c o n t a c t s   and  having  a  f l e x i b l e   c e n t r a l   p o r t i o n ,   the  a n n u l a r  

c o n t a c t s   and  the  s e a l s   d e f i n i n g   t oge the r   a  bore  i n t o   which  the  p i n  

of  the  male  connec to r   can  be  i n s e r t e d ,  

-  a  s e a l i n g   member  for   p r e v e n t i n g   the  e x t e r n a l   f l u i d   from  e n t e r i n g  

the  b o r e ,  

-  means  fo r   d e f i n i n g   a  f i r s t   chamber  ex tending   t owards   the  rear   o f  

said  b o r e ,   s a id   chamber  being  f i l l e d   with  d i e l e c t r i c   l i q u i d ,   t h e  

f l e x i b l e   p o r t i o n s   of  the  s ea l s   being  surrounded  by  r e s p e c t i v e   f r e e  

spaces   communicat ing   with  said  chamber,  and  

-  means  for   i n c r e a s i n g   the  p r e s s u r e   of  the  l i q u i d   in  the  camber   i n  

r e s p o n s e   to  the  i n s e r t i o n   of  the  pin ,   whereby  t he   f l e x i b l e   p o r t i o n  

of  the  s e a l s   is  app l i ed   r a d i a l l y   a g a i n s t   the  p i n   with  i n c r e a s e d  

force   as  the  pin  is  i n s e r t e d .  

2.  A  c o n n e c t o r  a s s e m b l y   as  r e c i t e d   in  claim  1 ,  w h e r e i n   the  f l e x i b l e  

p o r t i o n   of  each  sea l   has  c o r r u g a t i o n s ,   of  which  t he   i n t e r n a l   c r e s t  



diamete r   is  l e s s   than  the  i n s ide   d i ame te r   of  the  annu la r   c o n t a c t s .  

3.  A  connec tor   assembly  as  r e c i t e d   in  c la im  1,  compr is ing   a  p l u r a l i t y   o f  

annu la r   i n s u l a t o r   blocks  a t t a c h e d   s ide   by  s ide   i n s i d e   the  h o u s i n g ,  

each  pair   of  a d j a c e n t   i n s u l a t o r   b locks   i n c l u d i n g   means  for  s u p p o r t i n g  

an  annular   c o n t a c t ,   the  i n s u l a t o r   b locks   having  communica t ion  

pa s sages   formed  on  the  e x t e r n a l   s u r f a c e ,   sa id   passages   b e i n g  

c o n n e c t e d   to  sa id   spaces  around  the  s e a l s   on  the  one  hand  and  w i t h  

sa id   chamber  on  the  other   h a n d .  

4.  A  connec tor   assembly  as  r e c i t e d   in  c la im  3,  wherein  said  means 

d e f i n i n g   the  f i r s t   chamber  comprise   an  i n t e r m e d i a t e   b u l k h e a d  

connec ted   to  the  rearmos t   i n s u l a t o r   b lock ,   a  tube  mounted  ins ide   o f  

and  coax ia l   with  the  hous ing ,   s ecured   to  the  rear   end  of  t h e  

i n t e r m e d i a t e   bu lkhead ,   and  a  compensa t ion   p i s t o n   s l i d a b l e   in  t h i s  

t ube ,   t h i s   second  chamber  being  in  communicat ion  with  the  e x t e r i o r ,  

and  r e s i l i e n t   means  being  p rov ided   to  urge  the  p i s t o n   f o r w a r d .  

5.  A  connec tor   assembly  as  r e c i t e d   in  c la im  4,  compr is ing   a  r e l i e f   v a l v e  

i n s t a l l e d   on  the  compensat ion  p i s t o n .  

6.  A  connec tor   assembly  as  r e c i t e d   in  c la im  4,  wherein  the  housing  a n d  

the  tube  t o g e t h e r   de f ine   an  annu la r   space  in  communication  with  s a i d  

f i r s t   chamber  of  the  t ube ,   and  the  i n s u l a t o r   b locks   and  t h e  

i n t e r m e d i a t e   bulkhead  have  l o n g i t u d i n a l l y   o r i e n t e d   pas sages ,   i n  

c o m m i c a t i o n   with  said  annu la r   space ,   for  r e c e i v i n g   c o n d u c t o r s  

connec ted   r e s p e c t i v e l y   to  the  annu la r   c o n t a c t s .  

7 .  A   connec tor   assembly  as  r e c i t e d   in  c la im  1,  wherein  the  f ema le  

connec tor   comprised  a  t e l e s c o p i c   s h u t t l e   which  i n c l u d e s   a  f i r s t  

sa id   f o r m e d  a s   t h e  p i s t o n   s l i d a b l e  i n   said  b o r e ,  s a i d   s e a l i n g   member being  formed as   t h e  

f r o n t   end  of  sa id   p i s t o n ,   and  o ther   p i s t o n   means  d i sposed   wi th in   s a i d  



bore  r ea rwards   of  the  f i r s t   p i s t o n   and  r e s i l i e n t l y   urged  f o r w a r d  

towards  an  abutment   p o s i t i o n ,   the   f i r s t   p i s t o n   being  movable  by  a  

l imi t ed   amount  r e l a t i v e   to  sa id   p i s t o n   means .  

8.  A  connec tor   assembly  as  r e c i t e d   in  claim  7,  where in   said  p i s ton   means 

de f ines   the  s e p a r a t i o n   of  s a i d   bore  and  sa id   f i r s t   chamber  a n d  h a s  

passage  means  for  f l u i d   communicat ion  of  the  bore  and  the  f i r s t  

chamber .  

9.  E l e c t r i c a l   connec to r   assembly  for  e f f e c t i n g   the  connec t ion   of  g r o u p s  

of  e l e c t r i c a l   c o n t a c t s   in  a  f l u i d   medium,  c o m p r i s i n g :  

-  a  male  connec to r   with  a  c y l i n d r i c a l   p i n  

-  a  female  connec to r   with  a  bore  to  accommodate  s a id   pin,  said  f e m a l e  

connector   compr i s ing   a  s e a l i n g   member  s l i d a b l e   in  the  bore ,   s a i d  

bore  be ing ,   when  the  male  connec to r   is  not  i n s e r t e d ,   f i l l e d   with  a  

d i e l e c t r i c   l i q u i d ,   and  means  of  urging  the  s e a l i n g   member  to  s a i d  

s e a l i n g   p o s i t i o n   c h a r a c t e r i z e d   in  t h a t   the   pin  of  the  ma le  

connec tor   has  an  end  a r r a n g e d   for  engagement  with  the  s e a l i n g  

member,  s a id   end  and  s a i d   s e a l i n g   member  compr is ing   means  f o r  

producing  a  p o s i t i v e   coup l i ng   between  the  p in   and  the  s e a l i n g  

member  as  a  r e s u l t   of  t h e i r   e n g a g e m e n t .  

10.  A  connec to r   assembly  as  r e c i t e d   in  c la im  9,  w h e r e i n   the  s e a l i n g  

member  has  a  c a v i t y   and  a  snap  r ing   lodged  in  t h a t   c av i ty ,   and  t h e  

end  p o r t i o n   of  the  pin  has  a  groove  in  which  sa id   snap  ring  c a n  

engage  to  c r e a t e   the  c o u p l i n g .  

11.  A  connector   assembly  as  r e c i t e d   in  c la im  10,  where in   the  end  p o r t i o n  

of  the  pin  i n c l u d e s   a  p a r t   hav ing   the  same  d i ame te r   as  the  pin  and  a  

nose  ex t end ing   s a i d  p a r t ,  w i t h   a  r a d i a l   s u r f a c e   j o i n i n g   said  p a r t  a n d  

said  nose ,   and  sa id   groove  is  formed  on  the  nose  near  said  r a d i a l  



s u r f a c e .  

12.  A  connec tor   assembly  as  r e c i t e d   in  claim  11,  wherein  the  n o s e  h a s   a  

r a d i a l   hole  o u t l e t t i n g   in to   sa id   groove  and  an  a x i a l   hole   c o n n e c t i n g  

with  t h i s   r a d i a l   hole  and  o u t l e t t i n g   at  the  end  of  the  n o s e .  

13.  A  connec to r   assembly  as  r e c i t e d   in  claim  9,  where in   the  f e m a l e  

connector   compr i ses   a  t e l e s c o p i c   s h u t t l e ,   said  s h u t t l e   i n c l u d i n g   a  

f i r s t   t u b u l a r   p i s t o n   s l i d a b l e   in  the  bore,   said  s e a l i n g   mamber  b e i n g  

formed  as  the  f r o n t   end  of  said  f i r s t   p i s t o n ,   a  second  t u b u l a r   p i s t o n  

e n t e r i n g   the  f i r s t   p i s t o n   and  r e s i l i e n t l y   urged  forward  towards   a n  

abutment  p o s i t i o n ,   the  f i r s t   p i s t o n   being  movable  r e l a t i v e   to  t h e  

second  p i s t o n   between  a  forward  s e a l i n g   p o s i t i o n   and  a  r ea r   a b u t m e n t  

p o s i t i o n .  

14.  A  connec to r   assembly  as  r e c i t e d   in  claim  13,  compr i s ing   a  t h i r d  

p i s t o n   mounted  i n s ide   the  female  connector   and  r e s i l i e n t l y   u r g e d  

towards  a  f r o n t   abutment  p o s i t i o n ,   and  an  ax ia l   rod  connec t ed   to  t h i s -  

t h i r d   p i s t o n   and  p e n e t r a t i n g   the  second  p i s t c n   on  the  s ide   o p p o s i t e  

the  f i r s t   p i s t o n ,   the  second  p i s t o n   being  movable  r e l a t i v e   to  s a i d  

rod  between  a  f r o n t   abutment  p o s i t i o n   and  a  rear  abutment  p o s i t i o n .  
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