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Description 

This  invention  concerns  an  electrical  connector 
assembly  for  effecting  repeated  connections 
between  groups  of  electrical  contacts  in  a  fluid 
medium,  and  comprising  a  male  connector  and  a 
female  connector  each  having  a  group  of  con- 
tacts. 

A  connector  assembly  of  this  type  is  necessary 
particularly  more  in  deviated  hole  logging  tech- 
niques  based  on  U.S.  Patent  4,349,072  and  co- 
pending  patent  application  460,340,  filed  on  Janu- 
ary  24,  1983,  in  view  of  establishing  the  electrical 
connection  between  a  logging  tool  placed  at  the 
end  of  a  drill  pipe  and  a  transmission  cable 
connected  to  a  surface  unit. 

The  drilling  mud  which  fills  a  well  has  a  very 
high  hydrostatic  pressure  and  is  usually  elelctri- 
cally  conductive.  In  addition,  it  contains  clay  or 
some  other  analogous  material.  It  is  thus  essen- 
tial  that  the  mud  be  prevented  from  entering  the 
female  connector  where  the  connection  is  to  be 
made. 

U.S.  Patent  3,729,699  discloses  the  use  of  a 
shuttle  to  form  a  tight  seal  on  the  dielectric-fulid- 
filled  bore  of  the  female  connector.  The  pressure 
on  this  bore  is  maintained  at  a  level  slightly 
higher  than  the  pressure  of  the  surrounding  fluid 
by  a  compensation  device.  The  shuttle  is  held  in 
position  by  a  spring  and  is  pushed  towards  the 
interior  of  the  bore  by  the  male  connector  when 
the  latter  is  inserted  to  make  the  connection. 
When  the  male  connector  is  withdrawn,  the 
shuttle  is  brought  back  to  its  sealing  position  by 
the  spring. 

One  disadvantage  of  known  connector  assemb- 
lies  is  that  a  certain  amount  of  dielectric  fluid 
escapes  from  the  bore  with  each  connection 
operation.  This  limits  the  number  of  consecutive 
connections/disconnections  that  can  be  made. 

U.S.  Patent  4,390,229  or  its  British  equivalent 
GB  2  070  348  describes  a  female  connector  com- 
prising  a  tubular  housing,  a  plurality  of  axially 
spaced  contacts  forming  a  bore  into  which  the  pin 
of  a  male  connector  can  be  inserted.  The  female 
connector  has  a  sealing  member  to  prevent  the 
external  fluid  from  entering  the  bore  and,  at  the 
rear  of  the  bore,  a  chamber  filled  with  grease. 

According  to  the  teaching  of  said  patent,  a  loss 
of  a  certain  amount  of  grease  upon  withdrawal  of 
the  male  connector  is  inevitable,  and  that  loss  can 
be  compensated  by  a  grease  supply  from  a 
compensation  bore  with  a  pressure  higher  than 
the  pressure  in  the  bore  which  accommodates  the 
male  connector. 

U.S.  Patent  4,142,770  describes  a  female  con- 
nector  having  a  bore  filled  with  dielectric  liquid 
and  closed  by  a  sealing  member  slidable  in  the 
bore.  The  end  of  a  male  connector  engages  the 
sealing  member  to  move  it  from  a  forward  to  a 
rear  position  when  the  male  connector  is  inserted 
into  the  bore.  A  spring  urges  the  sealing  member 
to  the  forward  position. 

U.S.  Patent  3,641,479  describes  an  underwater 
connector  assembly  the  female  portion  of  which 

has  several  axially  spaced  annular  contacts.  The 
insulation  between  the  pairs  of  adjacent  contacts 
when  the  male  connector  is  inserted,  as  well  as 
the  seal  from  external  fluid  is  accomplished  by  O- 

5  rings  disposed  in  alternate  arrangement  with  the 
contacts  in  the  female  connector.  These  O-rings 
are  radially  compressed  by  the  insertion  of  the 
male  connector. 

Another  known  method  uses  generally  tubular 
10  seals  occupying  the  invervals  between  the  adja- 

cent  contacts,  instead  of  O-rings.  Each  seal  has  an 
inside  diameter  smallerthan  the  outside  diameter 
of  the  contacts  of  the  male  connector,  and  is  thus 
compressed  when  the  male  connector  is  inserted. 

15  The  central  portion  of  the  seals  is  surrounded  by 
an  annular  space  communicating  with  the  outside 
fluid. 

The  known  devices  are,  however,  not  com- 
pletely  efficient.  It  may  happen  that  the  fluid 

20  present  on  the  pin  of  the  male  connector  before 
its  insertion  is  not  completely  wiped  off  and  that  a 
fluid  film  remains  on  part  of  the  pin.  The  external 
fluid,  e.g.  drilling  mud  in  the  case  of  a  well,  is 
generally  electrically  conductive,  and  faulty  insu- 

25  lation  can  result  from  the  continued  presence  of  a 
fluid  film  on  the  pin  when  the  connection  is  made. 

An  object  of  this  invention  is  an  electrical 
connector  assembly  in  which  losses  of  dielectric 
material  with  each  disconnection  are  sub- 

30  stantially  eliminated  and  which  is  thus  capable  of 
a  greater  number  of  connection  and  disconnec- 
tion  operations. 

Another  object  of  the  invention  is  a  multi- 
contact  connector  assembly  in  which  the  insula- 

35  tion  between  adjacent  contacts  during  connection 
is  improved. 

It  has  been  found  that  an  essential  cause  of  the 
loss  of  dielectric  fluid  is  that  the  shuttle  may  fail  to 
perfectly  follow  the  male  connector  during  with- 

40  drawal.  In  fact,  if  there  is  a  gap  between  the  male 
connector  and  the  shuttle,  the  liquid  filling  the 
space  between  them  escapes  when  the  male 
connector  is  withdrawn  from  the  female  connec- 
tor. 

45  A  first  aspect  of  the  invention  provides  for  an 
electrical  connector  assembly  according  to  claim 
9. 

According  to  another  aspect,  the  invention  pro- 
vides  for  a  connector  assembly  according  to  claim 

50  1. 
The  invention  will  be  easily  understood  by 

reading  the  following  description  of  a  preferred 
embodiment  with  reference  to  the  drawings. 

Figure  1  shows  the  male  portion  of  the  connec- 
55  tor  assembly  according  to  the  invention. 

Figures  2A,  2B  and  2C  show  a  longitudinal 
cross-section  of  the  female  portion  of  the  connec- 
tor  assembly  according  to  the  invention;  figure 
2A  shows  the  front  portion  capable  of 

60  accommodating  the  male  portion,  and  figures  2B 
and  2C  show  the  rear  portion. 

Figure  3  is  a  detailed  view  of  a  snap  ring 
mounted  at  the  front  end  of  the  female  connector. 

Figures  4,  5  and  6  are  cross-sections  along 
65  respectively  lines  4  —  4,  5  —  5  and  6  —  6  of  figure  2A. 
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Figure  7  is  a  cross-section  along  line  7  —  7  of 
figure  2C,  and 

Figure  8  illustrates  a  way  of  making  an  electrical 
connection  in  a  deviated  borehole. 

The  male  connector  represented  in  figure  1 
comprises  an  elongated  cylindrical  pin  10  with  a 
series  of  axially  spaced  annular  electrical  contacts 
11.  The  contacts  11  are  insulated  from  each  other 
by  insulator  blocks  12  of  the  same  diameter. 
Electrical  conductors,  not  shown,  are  connected 
to  the  respective  contacts  11.  The  pin  can  be 
constructed  in  any  conventional  manner.  For 
instance,  the  pin  may  comprise  a  central  rod 
supporting  the  contacts  and  the  insulator  blocks, 
and  means  such  as  coupling  pins  to  hold  the 
contacts  and  blocks  in  a  proper  angular  position. 

Conventional  means,  not  shown,  are  provided 
at  the  rear  end  of  the  male  connector  for  its 
connection  with  an  equipment  such  as  a  trans- 
mission  cable.  At  the  front  end  of  the  male 
connector,  there  is  a  piece  16  including  a  part  16a 
having  the  same  diameter  as  the  insulator  blocks 
12  and  extending  in  a  "nose"  27  decreasing  in 
diameter  towards  the  front,  with  a  maximum 
diameter  smaller  than  that  of  part  16a.  Near  the 
radial  shoulder  28  joining  part  16a  to  the  nose  27 
is  a  peripheral  groove  29  formed  on  the  nose,  the 
role  of  which  will  be  explained  below.  In  addition, 
a  radial  opening  30  goes  through  the  nose  at  the 
level  of  the  groove  29,  and  connects  with  an  axial 
hole  31  which  outlets  at  the  forward  end  of  the 
nose. 

The  female  connector  is  represented  in  figures 
2A,  2B  and  2C,  with  an  overlap  between  the 
figures  to  facilitate  understanding. 

The  female  connector  has  a  tubular  housing  40 
extending  throughout  its  length.  Inside  this  hous- 
ing  40  are  placed  in  succession  from  front  to  back, 
a  retainer  41,  a  series  of  annular  insulator  blocks 
42,  an  intermediate  bulkhead  43  (figure  2A),  a  thin 
tube  44  (figures  2A,  2B  and  2C)  attached  to  the 
bulkhead  43  by  a  bayonet  connection  44a,  a  rear 
bulkhead  45  fitted  onto  the  tube  44,  a  spacer  46 
and  a  connector  piece  47  (figure  2C).  The 
assembly  comprising  these  parts  abuts  against  an 
internal  shoulder  48  formed  at  the  rear  end  of  the 
housing  40  (figure  2C)  and  is  held  by  a  nut  49 
screwed  onto  the  forward  end  50  of  the  housing 
40. 

The  portion  represented  in  figure  2A  which  is 
intended  to  accommodate  the  pin  10  of  the  male 
connector  comprises  in  particular  retainer  41, 
insulator  blocks  42  and  the  intermediate  bulkhead 
43.  The  insulator  blocks,  made  of  insulating 
material,  have  stepped  ends  55  so  that  two 
adjacent  insulator  blocks  present  complementary 
parts  which  fit  one  another. 

As  is  clearly  seen  on  the  cross-section  in  figure 
4,  through-holes  56  for  the  passage  of  the  conduc- 
tors  are  formed  parallel  to  the  axis  of  the  plug  in 
each  insulator  block  42.  In  addition,  blind  holes 
57,  also  longitudinally  oriented,  are  formed  in 
each  insulator  block  on  each  side  to  accommo- 
date  pins  for  the  angular  positioning  of  each 
insulator  block  relative  to  the  adjacent  insulator 

block. 
Between  each  pair  of  insulator  blocks.  42  is 

placed  a  contact  61  made  of  conductive  metal. 
The  contacts  61  comprise  an  internal  cylindrical 

5  portion  62  and  a  central  external  collar  63  with  a 
shoulder  64.  The  collar  63  is  held  between  two 
insulator  blocks  42  and  has  drilled  holes  in  line 
with  the  holes  56  and  57  of  the  insulator  block  42, 
to  allow  passage  of  an  alignment  pin  and  electri- 

w  cal  conductors. 
The  set  of  internal  surfaces  of  the  contacts  61 

defines  a  bore  65  with  a  diameter  slightly  larger 
than  the  external  diameter  of  the  pin  10  of  the 
male  connector.  Of  course,  the  spacing  between 

15  the  contacts  61  defined  by  the  dimensions  of  the 
insulator  block  42  is  identical  to  the  spacing 
between  the  contacts  1  1  of  the  male  connector  so 
as  to  allow  simultaneous  connection  of  the  con- 
tacts  61  with  the  corresponding  contacts  11. 

20  Each  contact  61  has  on  its  inner  surface  a 
groove  in  which  flexible  tabs  66  are  mounted.  The 
tabs  66  project  slightly  into  the  interior  of  the  bore 
65  so  as  to  ensure  proper  contact  with  the 
contacts  1  1  of  the  male  connector. 

25  Seals  70,  generally  tubular  in  shape,  are  placed 
between  the  contacts  61.  Each  seal  70  includes 
end  parts  71,  72,  with  an  external  diameter  sub- 
stantially  equal  to  the  inside  diameter  of  the 
insulator  blocks  42,  and  a  central  portion  73  with  a 

30  smaller  diameter,  which  defines  an  annular  space 
74  between  each  seal  70  and  the  surrounding 
insulator  block.  Each  of  the  end  parts  71,  72  is 
held  between  the  inner  surface  of  an  insulator 
block  42  and  the  outer  surface  of  the  cylindrical 

35  portion  62  of  an  adjacent  contact  61,  with  the  end 
surface  of  the  seal  abutted  against  the  shoulder 
64  of  the  contact  61.  The  central  portion  73 
presents  internal  corrugations  75,  when  seen  in 
the  axial  direction.  The  inside  diameter  of  part  73, 

40  taken  at  mid-height  of  the  corrugations  75,  is 
substantially  identical  to  the  diameter  of  the  bore 
65,  so  that  the  crest  of  the  corrugations  projects 
towards  the  inside  of  the  bore  65. 

The  insulator  block  42a  adjacent  to  the  retainer 
45  41  is  connected  to  the  latter  by  pins  fitted  in  blind 

holes.  The  retainer  41  has  a  rear  portion  shaped 
like  an  insulator  block  42  to  support,  along  with 
the  adjacent  insulator  block  42a,  the  forwardmost 
contact  61  and  seal  70. 

so  In  like  manner,  the  insulator  block  42f  located  at 
the  rear  of  the  stack  of  insulator  blocks,  is  con- 
nected  to  the  intermediate  bulkhead  43  by  pins, 
and  as  is  shown  in  the  cross-section  in  figure  5, 
the  bulkhead  43  has  openings  58  aligned  with  the 

55  holes  56  in  the  insulator  blocks  for  the  passage  of 
conductors. 

The  middle  portion  80  of  the  retainer  41  has  the 
same  inside  diameter  as  the  contacts  61.  Its 
forward  portion  81  has  a  larger  inside  diameter  to 

60  accommodate  a  seal  82,  held  between  the  middle 
portion  80  and  a  washer  83  held  by  a  circlip  84 
inserted  in  a  groove  in  the  front  portion  81.  The 
seal  82  is  made  of  a  flexible  piece  with  a  radial 
wall  85  connecting  an  external  axial  wall  86  to  an 

65  internal  wall  87,  which  is  used  radially  inwardly 

3 
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by  a  circular  resilient  ring  88  held  by  the  bent  edge 
Df  the  internal  wall  87. 

The  bore  65  is  filled  with  a  dielectric  liquid  such 
3s  oil.  It  is  sealed  in  the  unconnected  position  of 
the  female  connector  represented  in  figure  2A,  by 
a  shuttle  composed  in  the  present  embodiment  of 
3  telescopic  assembly.  This  assembly  comprises  a 
piston  90,  theforward  end  of  which  forms  a  sealing 
member  91  having  essentially  the  same  outside 
diameter  as  the  bore  65,  and  the  rear  portion  of 
which  is  a  tube  92  with  a  slighlty  smaller  outside 
diameter,  substantially  equal  to  the  diameter  of 
the  crest  of  the  seals  70.  A  second  piston  95, 
tubular  in  shape,  is  slidable  inside  tube  92.  This 
second  piston  accommodates  a  rod  96,  connected 
by  a  pin  96a  to  a  third  piston  97  with  a  generally 
tubular  shape,  which  is  slidably  mounted  in  tube 
44.  A  helicoidal  spring  98  is  mounted  between  an 
inside  shoulder  99  formed  on  a  tube  99a  slidably 
mounted  inside  tube  44  and  a  collar  100  forming 
the  front  end  of  the  third  piston  97.  The  spring  98 
acts  to  urge  the  piston  97  forward  into  contact  with 
the  rear  face  of  the  intermediate  bulkhead  43. 
Another  spring  101  is  mounted  around  the  front 
portion  102  of  the  rod  96,  which  portion  has  a 
diameter  smaller  than  the  rest  of  the  rod  96, 
between  a  thrust  surface  103  at  the  front  end  of  the 
second  piston  95  and  a  bearing  surface  104  joining 
the  front  portion  1  02  to  the  other  part  of  the  rod  96. 
Spring  101  acts  to  urge  the  second  piston  95 
forward.  The  front  end  of  the  second  piston  95  has 
an  axial  opening  106  for  fluid  communication. 

In  addition,  as  is  shown  in  the  cross-section  in 
figure  6,  the  third  piston  97  has  on  its  external 
surface  a  series  of  longitudinal  notches  105.  These 
notches  are  in  communication  with  notches  106 
formed  inside  the  piston  97,  which  outlet  in  the 
space  defined  between  the  rod  96  and  the  collar 
100.  The  bore  65  is  thus  connected  to  the  space 
located  behind  the  shuttle. 

The  sealing  member  91  presents  a  transverse 
wall  110  which  closes  the  bore  65.  Near  its  forward 
end,  the  sealing  member  91  has  an  internal 
peripheral  groove  1  1  1  in  which  is  lodged  a  flexible 
C-ring  112,  represented  on  the  detailed  view  in 
figure  3.  The  ring  112  is  shaped  to  engage  the 
groove  29  provided  at  the  end  of  the  male 
connector  during  a  connection,  so  as  to  couple  the 
male  connector  to  the  sealing  member  91  during 
the  movement  of  the  pin  10  inside  the  bore  65  of 
the  female  connector. 

The  part  92  of  the  first  piston  90  has  diametri- 
cally  opposed  lateral  notches  114  along  a  good 
portion  of  its  length,  in  which  a  pin  1  1  5  attached  to 
thefront  of  the  second  piston  95,  is  engaged.  In  the 
position  shown  in  figure  2A,  the  pin  115  abuts 
against  the  rear  end  wall  of  the  notches  1  14,  which 
holds  the  first  piston  90  in  the  position  indicated 
and  prevents  the  sealing  member  91  from  moving 
forward  from  its  sealing  position. 

In  like  manner,  a  pin  116  attached  to  the  rod  96 
connected  to  the  third  piston,  is  engaged  in 
diametrically  opposed  notches  117  formed  in  the 
second  piston  95.  Figure  2A  shows  pin  116  abutted 
against  the  rear  end  walls  of  the  notches  116. 

Looking  at  figures  2B  and  2C  showing  the  rear 
portion  of  the  female  connector,  one  notes  that 
inside  of  the  tube  40  is  placed  a  piston  120  which 
divides  in  a  fluid-tight  manner  the  inner  spaces  of 

5  the  female  connector,  into  two  chambers  121  and 
122.  Chamber  121  receives  the  piston  97  and  the 
tube  99a  and  is  located  in  the  extension  of  the  bore 
65;  the  fluid  communication  between  chamber 
1  21  and  the  bore  65  is,  as  indicated  above,  ensured 

10  by  the  notches  105  and  106  of  the  piston  97. 
Anothertube  123  similarto  tube  99a,equipped  like 
the  latter  with  an  internal  shoulder  is  slidably 
mounted  inside  tube  44.  A  spring  124  is  mounted 
between  the  internal  shoulders  of  the  two  tubes 

15  99a  and  123,  and  another  spring  125  is  placed 
between  the  piston  120  and  the  internal  shoulder 
of  tube  123. 

A  similar  arrangement  is  provided  in  chamber 
1  22  behind  the  piston  1  20,  where  a  tube  1  27  similar 

20  to  tube  123  is  slidably  mounted.  A  spring  128 
resting  on  the  inner  shoulder  of  tube  127  acts  on 
the  piston  120,  and  a  spring  129  acting  on  the  inner 
shoulderoftube  127  rests  on  a  stepped  washer  130 
welded  inside  the  tube  44  near  its  rear  end.  The 

25  housing  40  has  an  opening  135  at  the  level  of  the 
bulkhead  45,  and  the  latter,  represented  in  cross- 
section  in  figure  7,  has  a  lateral  opening  136 
opposite  the  opening  135  and  an  axial  bore  137  in 
communication  with  opening  136,  which  in  turn 

30  connects  the  chamber  122  to  the  outside.  The 
chamber  1  22  thus  serves  as  a  pressure  compensa- 
tion  bore,  with  the  piston  120  transmitting  the 
pressure  of  the  external  fluid  to  the  oil  present  in 
chamber  121  and  in  bore  65.  The  pressure  in 

35  chamber  121  is  in  fact  greaterthan  the  pressure  of 
the  external  fluid  due  to  the  action  of  the  springs 
128  and  129  on  the  piston  120.  This  pressure 
difference  acts  on  the  sealing  member  91  to  keep  it 
in  the  sealing  position  shown  in  figure  2A.  A 

40  pressure  differential  of  the  order  of  2  bars  or  more, 
for  example  2.5  bars,  is  sufficient.  The  springs  1  28 
and  129  are  much  stronger  than  springs  124  and 
125  placed  on  the  opposite  side  of  the  piston  120. 

The  piston  120  has  a  relief  valve  140  which  acts 
45  to  limit  the  pressure  in  the  chamber  1  21  to  a  given 

value,  e.g.  between  7  and  10  bars. 
The  rear  bulkhead  45  has  holes  141  for  the 

passage  of  the  conductors,  not  shown,  connecting 
the  contacts  61  to  the  electrical  feedthroughs  142 

50  mounted  in  the  connection  head  47.  The  connec- 
tion  with  the  electrical  feedthroughs  142  occurs 
inside  the  inner  space  of  spacer  46. 

The  passage  of  conductors  from  the  holes  141  is 
supplied  by  the  annular  space  145  between  the 

55  tube  44  and  the  housing  40,  and  by  the  spaces 
defined  between  the  flats  146,  better  seen  in  Figure 
5,  formed  on  the  periphery  of  the  intermediate 
bulkhead  43,  and  the  housing  40.  The  holes  58 
formed  in  the  front  portion  of  the  bulkhead  43 

60  outlet  into  the  spaces  146.  On  figure  4,  one  also 
notes  that  the  insulator  blocks  42  have  flats  150  on 
their  periphery,  and  radially  oriented  openings 
151,  which  connect  for  fluid  communication  the 
inside  and  outside  of  each  insulator  block  42.  In  like 

65  manner,  the  bulkhead  43  has  in  its  forward  portion 
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flats  152  aligned  with  the  flats  150  of  the  insulator 
blocks  42,  and  a  radial  opening  153  (figure  2A)  for 
Fluid  communication  between  the  inside  of  the 
bulkhead  43  and  the  space  defined  between  the 
flats  146  and  the  housing  40. 

This  arrangement  provides  communication  of 
the  chamber  121,  the  bore  65  which 
accommodates  the  shuttle,  and  the  inside  of  tube 
44,  with  the  annular  space  defined  between  the 
tube  44  and  the  housing  40,  the  holes  58  and  56 
for  passage  of  conductors,  the  annular  spaces  74 
provided  between  the  seals  70  and  the  respective 
insulator  blocks  42,  and  in  the  rear  portion,  with 
openings  141  and  the  inner  space  of  the  spacer 
46.  Tightness  is  ensured  by  the  seal  82  in  the  front 
of  the  bore  65  and  by  the  O-ring  160  mounted  on 
the  outside  of  the  retainer  41,  by  the  O-ring  161 
mounted  on  the  compensation  piston  120,  by  the 
O-ring  162  mounted  on  the  front  end  of  the  rear 
bulkhead  45  to  ensure  a  fluid-tight  connection 
with  the  tube  44,  by  the  seals  163  mounted  on  the 
head  45  to  separate  the  outlet  passages  of  the 
bulkhead  45  from  the  space  surrounding  the  tube 
44  and  from  the  openings  141,  and  by  the  connec- 
tor  head  47. 

Figure  8  illustrates,  in  a  non-limiting  manner,  an 
example  of  utilization  and  a  suitable  technique  for 
bringing  into  engagement  the  male  connector 
and  the  female  connector  in  a  highly  deviated 
borehole.  Such  a  technique  is  described  in  co- 
pending  patent  application  No.  460,340  filed 
January  24,  1983,  assigned  to  the  assignee  of  the 
present  application,  and  which  is  incorporated 
herein  by  reference. 

The  female  connector  is  shown  as  reference 
numeral  200  in  figure  8,  the  only  portion  shown 
being  its  forward  end.  The  female  connector  is 
connected  to  a  logging  tool  201  releasably 
secured  at  the  bottom  end  of  a  drill  pipe  202.  The 
female  connector  is  mounted  inside  the  bottom 
end  of  a  stinger  tubing  203  disposed  inside  the 
drill  pipe  202  and  secured  to  the  logging  tool  201. 

The  male  connector  205  is  suspended  from  the 
transmission  cable  206  which  it  is  intended  to 
connect  to  the  logging  tool  201.  A  dual  locomo- 
tive  device  including  an  outer  locomotive  207  and 
an  inner  locomotive  208  is  used  to  pump  down 
the  male  connector  into  engagement  with  the 
female  connector  200.  In  a  first  step  of  the  descent 
the  two  locomotives  form  a  unit  with  the  male 
connector,  which  unit  is  pumped  down  through 
the  drill  pipe  by  the  action  of  the  outer  locomotive 
207.  It  is  to  be  noted  that  instead  of  this  arrange- 
ment,  the  male  connector  can  be  attached  to  the 
logging  tool  and  the  female  connector  suspended 
from  the  cable.  The  following  description  would 
remain  true  except  that  the  movable  part,  con- 
nected  to  the  locomotive,  would  be  the  female 
connector  and  not  the  male  connector. 

When  the  latter  engages  the  upper  end  of  the 
stinger  tubing  203,  the  continuing  pumping 
brings  about  the  separation  of  the  locomotives. 
The  inner  locomotive  together  with  the  male 
connector  is  pumped  down  further  through  the 
stinger  tubing.  It  should  be  noted  that  the  stinger 

tubing  203  has  an  inwardly  projecting  portion  zuu 
forming  on  one  side  an  abutment  surface 
engaged  by  the  female  connector  and  on  the 
other  side  an  abutment  surface  intended  for 

5  engagement  by  the  male  connector  and  thus 
defining  the  final  connection  position  of  the  male 
connector.  Nevertheless,  other  means  could  be 
used  to  define  the  final  position  of  the  male 
connector,  for  instance  there  could  be  provided 

10  abutment  surfaces  respectively  on  the  male  and 
the  female  connector,  which  surfaces  would 
engage  each  other  directly. 

The  operation  of  the  connector  assembly  will 
now  be  described  in  detail. 

15  When  the  male  connector  is  brought  into  con- 
tact  with  the  female  connector,  the  nose  27  of  the 
pin  enters  the  opening  of  the  sealing  member  91 
until  the  shoulder  28  at  the  front  of  the  pin 
engages  the  annular  end  surface  of  the  sealing 

20  member  91.  Just  before  the  contact  occurs,  the 
snap  ring  112  engages  in  the  groove  29  formed  on 
the  nose  of  the  pin  10.  As  the  nose  27  moves  into 
the  sealing  member,  the  fluid,  i.e.  the  drilling  mud 
in  the  above  described  situation,  present  in  the 

25  cavity  of  the  sealing  member  is  expelled  through 
the  axial  hole  31  and  the  radial  hole  30. 

Continued  movement  of  the  male  connector 
pushes  the  sealing  member  91  and  thus  the 
piston  90  towards  the  inside  (to  the  rear,  per  the 

30  foregoing  definitions)  against  the  action  of  the  oil 
pressure  in  the  bore  65.  The  pin  10  replaces  the 
sealing  member  91  in  the  cooperation  with  the 
seal  82  to  maintain  the  tightness  of  the  bore  65 
from  the  external  fluid.  In  the  first  phase,  only  the 

35  piston  90  moves  back.  When  the  pin  115  of  the 
second  piston  95  comes  into  contact  with  the 
front  end  of  the  notches  114,  the  second  piston  95 
is  also  moved  back  against  the  action  of  the 
spring  101.  Then,  when  pin  116  connected  to  the 

40  third  piston  97  reaches  the  front  end  of  the 
notches  117,  the  third  piston  is  in  turn  pushed 
back  against  the  action  of  the  spring  98.  Springs 
124  and  125  are  then  compressed  until  tubes  99a 
and  123  are  abutted. 

45  In  addition,  the  insertion  of  the  pin  10  into  the 
bore  65  expels  the  oil  out  of  the  latter  and  moves 
the  piston  120  back  since  the  volume  of  the  oil 
bore  must  remain  essentially  constant.  The 
springs  128,  129  are  further  compressed  by  this 

so  piston  movement  and  thus  the  force  exerted  on 
the  piston  120  by  the  springs  is  substantially 
increased  and  with  it  the  pressure  of  the  oil  in 
chamber  121. 

The  rise  in  the  oil  pressure,  especially  in  the 
55  annular  spaces  74  surrounding  the  seals  70 

results  in  a  considerably  increase  in  the  contact 
pressure  exerted  by  the  seals  70  on  the  pin  10. 
Due  to  this  reinforced  action  of  the  seals  70,  any 
films  of  drilling  mud  remaining  on  the  pin  10  are 

60  broken  thus  eliminating  the  risk  of  short-circuits 
between  adjacent  contacts  due  to  the  presence  of 
such  films  (as  drilling  fluid  is  generally  a  conduc- 
tor).  The  relief  valve  140  installed  in  the  piston  120 
prevents  the  establishment  of  an  excessive 

65  pressure  at  this  point. 
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The  insertion  movement  of  the  male  connector 
ends  when  the  latter  comes  into  contact  with  the 
projecting  portion  209  of  the  stingertubing.  In  this 
relative  position  of  the  male  and  female  connec- 
tors,  the  contacts  1  1  and  61  are  exactly  opposite 
one  another  and  the  electrical  connection  is 
made. 

At  this  point,  a  logging  operation  can  be  carried 
out,  in  accordance  with  the  technique  described 
in  U.S.  Patent  4,349,072  or  the  above-mentioned 
patent  application.  The  logging  tool  201  is 
released  and  the  stinger  tubing  together  with  the 
logging  tool  is  pumped  out  of  the  drill  pipe,  until 
the  upper  end  of  the  stinger  tubing  engages  a 
stop  on  the  drill  pipe.  Then  the  ensemble  is 
returned  to  its  initial  position  inside  the  drill  pipe 
by  pulling  on  the  transmission  cable,  and  the 
logging  measurements  are  produced  during  that 
return  motion. 

To  disconnect,  the  male  connector  is  withdrawn 
from  the  bore  65  by  pulling  on  the  cable.  During 
withdrawal,  the  oil  pressure  in  chamber  121 
gradually  decreases.  The  sealing  member  91  is 
forced  to  follow  the  male  connector  because  of 
the  pressure  differential  and  of  their  mutual  coup- 
ling  created  by  the  engagement  of  the  snap  ring 
112  in  the  groove  29.  This  eliminates  any  risk  of  a 
gap  between  them  during  withdrawal.  If  such  a 
gap  was  allowed  to  occur,  the  resulting  free  space 
would  be  occupied  by  the  oil  and  thus  a  certain 
quantity  of  oil  would  escape  when  the  male 
connector  is  fully  withdrawn. 

Continued  movement  of  the  withdrawing  male 
connector  returns  the  shuttle  to  the  position 
shown  in  figure  2A,  according  to  a  process 
inverse  of  that  initiated  by  the  insertion  of  the  pin 
10.  When  the  sealing  member  91  has  reached  its 
end  position,  defined  by  the  abutting  of  pin  115 
against  the  end  of  the  notches  114,  the  with- 
drawal  of  the  male  connector  causes  the  disen- 
gagement  of  the  snap  ring  112  from  the  groove 
29,  thus  freeing  the  male  connector. 

It  should  be  noted  further  that  with  the  device 
described,  the  assembly  of  the  female  connector 
is  simplified.  First  the  front  portion  including 
retainer  41,  insulator  blocks  42  and  the  inter- 
mediate  bulkhead  43,  contacts  61  and  seals  70  is 
preassembled,  and  the  conductors  are  threaded 
through  the  appropriate  holes.  The  rear  portion  is 
also  pre-assembled,  i.e.  essentially  the  tube  44 
and  the  elements  it  accommodates,  the  washer 
130  secured  to  the  tube  serving  as  a  retainer 
against  the  springs.  The  telescopic  shuttle  is 
inserted  in  the  bore  65  defined  by  the  front 
portion,  and  then  the  tube  44  is  attached  to  the 
bulkhead  43  by  means  of  the  bayonet  connection 
44a.  The  electrical  conductors  can  be  taped  or 
otherwise  attached  to  the  outer  surface  of  the 
tube  44.  They  are  passed  through  the  openings 
141  in  the  head  45,  the  forward  end  of  which  has 
first  been  inserted  into  the  tube  44,  and  they  are 
attached  to  the  electrical  feedthroughs  142,  for 
which  purpose  the  spacer  46  is  provided  with  a 
side  opening.  The  sub-assembly  thus  formed  is 
inserted  inside  the  housing  40  until  the  head  47 

comes  into  contact  with  the  shoulder  48  at  the 
rear  end  of  the  housing  40,  and  the  nut  49  is  then 
screwed  onto  its  forward  end. 

A  cylindrical  fill  pin  with  the  same  shape  and 
5  size  as  the  pin  10  of  the  male  connector  and  which 

has  an  axial  passage  outletting  to  its  forward  end, 
is  used  to  fill  the  chamber  121.  This  pin  is  inserted 
in  the  female  connector  to  push  the  shuttle  and 
the  piston  120  back  into  their  respective  connec- 

io  tion  position.  At  this  point,  the  axial  passage  is 
connected  to  a  vacuum  pump  to  evacuate  the  air 
from  the  female  connector,  then  to  an  oil  pump. 
The  oil  is  pumped  into  the  female  connector  until 
the  pressure  reaches  the  set  point  of  relief  valve 

15  140.  Pumping  is  then  stopped  and  the  fill  pin  is 
removed.  The  shuttle  and  the  piston  120  return  to 
their  position  shown  in  figure  2A,  and  since  the 
springs  128,  129  are  less  compressed,  the  oil 
pressure  falls  to  a  relative  value  of  about  2.5  bars, 

20  sufficient,  however,  to  keep  the  sealing  member 
91  firmly  in  the  sealing  position  represented  in 
figure  2A. 

Claims 
25 

1.  A  connector  assembly  for  effecting  the  con- 
nection  of  a  plurality  of  electrical  contacts  when 
the  assembly  is  in  a  fluid  medium,  comprising: 

a  male  connector  with  a  cylindrical  pin  (10) 
30  having  a  plurality  of  axially  spaced  contact 

elements  (11); 
a  female  connector  comprising  a  tubular  hous- 

ing  (40),  a  plurality  of  axially  spaced  annular 
contacts  (61  )  attached  to  the  housing  and  forming 

35  a  bore  (65)  into  which  the  pin  of  the  male 
connector  can  be  inserted  from  a  forward  position 
to  a  rear  portion  of  the  bore,  a  sealing  member 
(91)  for  preventing  the  external  fluid  from 
entering  the  bore,  and  means  for  defining  a  first 

40  chamber  (121)  extending  towards  the  rear  portion 
of  said  bore,  said  chamber  being  filled  with  a 
protecting  product;  characterized  in  that  the 
female  connector  further  comprises: 

a  plurality  of  seals  (70)  disposed  in  alternate 
45  arrangement  with  the  annular  contacts  (61)  and 

having  each  a  flexible  central  portion  (73) 
surrounded  by  a  free  space  (74)  communicating 
with  said  chamber,  the  protecting  product  which 
fills  said  chamber  being  a  dielectric  liquid;  and 

50  means  (90,  95)  for  increasing  the  pressure  of 
the  liquid  in  the  chamber  (121)  in  response  to  the 
insertion  of  the  pin  (10),  whereby  the  flexible 
portion  of  the  seals  (70)  is  applied  radially  against 
the  pin  with  increased  force  as  the  pin  is  inserted. 

55  2.  A  connector  assembly  as  recited  in  claim  1, 
wherein  the  flexible  portion  (73)  of  each  seal  (70) 
has  corrugations  (75),  of  which  the  internal  crest 
diameter  is  less  than  the  inside  diameter  of  the 
annular  contacts  (61). 

60  3.  A  connector  assembly  as  recited  in  claim  1, 
comprising  a  plurality  of  annular  insulator  blocks 
(42)  attached  side  by  side  inside  the  housing  (40), 
each  pair  of  adjacent  insulator  blocks  including 
means  for  supporting  annnular  contact  (61),  the 

65  insulator  blocks  having  communication  passages 
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formed  on  the  external  surface,  said  passages 
being  connected  to  said  spaces  (74)  around  the 
seals  (70)  on  the  one  hand  and  with  said  chamber 
(121)  on  the  other  hand. 

4.  A  connector  assembly  as  recited  in  claim  3, 
wherein  said  means  defining  the  first  chamber 
comprises: 

an  intermediate  bulkhead  (43)  having  a  first  end 
connected  to  the  rearmost  insulator  block  (42f), 

a  tube  (44)  mounted  inside  of  and  coaxial  with 
the  housing  (40)  and  having  a  forward  portion 
secured  to  a  second  end  of  the  intermediate 
bulkhead  (43),  and 

a  compensation  piston  (120)  slidable  in  this 
tube,  said  compensation  piston  together  with  a 
rear  portion  of  the  tube  defining  a  second 
chamber  (122)  in  communication  with  the 
exterior,  and  resilient  means  (128,  129)  being 
provided  to  urge  the  piston  (120)  towards  the 
intermediate  bulkhead  (43). 

5.  A  connector  assembly  as  recited  in  claim  4, 
comprising  a  relief  valve  (140)  installed  on  the 
compensation  piston  (120). 

6.  A  connector  assembly  as  recited  in  claim  4, 
wherein  the  housing  (40)  and  the  tube  (44) 
together  define  an  annular  space  (145)  in  com- 
munication  with  said  first  chamber  (121)  of  the 
tube,  and  the  insulator  blocks  (42)  and  the  inter- 
mediate  bulkhead  (43)  have  longitudinally 
oriented  passages,  in  communication  with  said 
annular  space  (145),  for  receiving  conductors 
connected  respectively  to  the  annular  contacts 
(61). 

7.  A  connector  assembly  as  recited  in  claim  1, 
wherein  the  female  connector  comprises  a  tele- 
scopic  shuttle  which  includes: 

a  first  piston  (90)  slidable  in  the  forward  portion 
of  said  bore  (65)  and  forming  said  sealing 
member  (91),  and 

other  piston  means  (95,  97)  disposed  within  the 
rear  portion  of  said  bore  (65)  and  resiliently  urged 
towards  the  forward  portion  of  said  bore  towards 
an  abutment  position,  the  first  piston  (90)  being 
movable  by  a  limited  amount  relative  to  said 
other  piston  means  (95,  97). 

8.  A  connector  assembly  as  recited  in  claim  7, 
wherein  said  piston  means  (95,  97)  defines  the 
separation  of  said  bore  (65)  and  said  first  chamber 
(121)  and  has  passage  means  (105)  for  fluid 
communication  of  the  bore  and  the  first  chamber. 

9.  A  connector  assembly  for  effecting  the  con- 
nection  of  a  plurality  of  electrical  contacts  when 
the  assembly  is  in  a  fluid  medium,  comprising: 

a  male  connector  with  a  cylindrical  pin  (10) 
having  an  end  portion  (16); 

a  female  connector  with  a  bore  (65)  in  which  the 
pin  can  be  inserted  from  a  forward  portion  to  a 
rear  portion  of  the  bore,  said  bore  being,  when 
the  male  connector  is  not  inserted,  filled  with 
dielectric  liquid,  said  female  connector  compris- 
ing  a  sealing  member  (91)  slidable  in  the  bore 
from  a  forward  sealing  position  to  a  rear  position, 
and  means  for  urging  the  sealing  member  to  the 
sealing  position;  the  end  portion  (16)  of  the  pin 
(10)  being  adapted  to  engage  the  sealing  member 

(91)  to  move  said  sealing  member  from  the 
forward  to  the  rear  position;  characterized  in  that: 

said  sealing  member  (91)  and  the  end  portion 
(16)  of  said  pin  comprise  latching  means  for 

5  producing,  as  a  result  of  their  engagement,  a 
positive  coupling  between  the  pin  and  the  sealing 
member  to  move  said  sealing  member  from  the 
rear  to  the  forward  position  when  the  pin  is 
withdrawn  from  said  bore. 

10  1  0.  A  connector  assembly  as  recited  in  claim  9, 
wherein  the  sealing  member  (91)  has  a  cavity 
(111)  and  a  snap  ring  (112)  lodged  in  that  cavity, 
and  the  end  portion  (16)  of  the  pin  has  a  groove 
(29)  in  which  said  snap  ring  can  engage  to 

15  produce  the  positive  coupling. 
11.  A  connector  assembly  as  recited  in  claim  10, 

wherein  the  end  portion  (16)  of  the  pin  includes  a 
part  (16a)  having  the  same  diameter  as  the  pin 
and  a  nose  (27)  extending  said  part,  with  a  radial 

20  surface  (28)  joining  said  part  and  said  nose,  and 
said  groove  (29)  is  formed  on  the  nose  near  said 
radial  surface  (28). 

12.  A  connector  assembly  as  recited  in  claim  10, 
wherein  the  nose  (27)  has  a  radial  hole  (30) 

25  outletting  into  said  groove  (29)  and  an  axial  hole 
(31)  connecting  with  this  radial  hole  and  outlet- 
ting  at  the  end  of  the  nose  (27). 

13.  A  connector  assembly  as  recited  in  claim  9, 
wherein  the  female  conductor  comprises  a  tele- 

30  scopic  shuttle,  said  shuttle  including: 
a  first  tubular  piston  (90)  slidable  in  the  forward 

portion  of  the  bore  (65)  and  forming  the  sealing 
member  (91), 

a  second  tubular  piston  (95)  entering  the  first 
35  piston  (90)  and  resiliently  urged  towards  the 

forward  portion  of  the  bore  (65)  towards  an 
abutment  position,  the  first  piston  (90)  being 
movable  relative  to  the  second  piston  (95) 
between  said  forward  sealing  position  and  said 

40  rear  abutment  position. 
14.  A  connector  assembly  as  recited  in  claim  13, 

comprising  a  third  piston  (97)  mounted  inside  the 
female  connector  and  resiliently  urged  towards  a 
forward  abutment  position,  and  an  axial  rod  (96) 

45  connected  to  this  third  piston  and  penetrating  the 
second  piston  (95)  on  the  side  opposite  the  first 
piston  (90),  the  second  piston  (95)  being  movable 
relative  to  said  rod  (96)  between  a  forward  abut- 
ment  position  and  a  rear  abutment  position. 

50 
Patentanspruche 

1.  Eine  Verbinder-Baugruppe  zum  Bewirken  des 
Durchverbindens  einer  Mehrzahl  elektrischer 

55  Kontakte,  wenn  die  Baugruppe  in  einem  fluiden 
Medium  ist,  umfassend: 

einen  Stiftverbinder  mit  einem  zylindrischen 
Stift  (10)  mit  einer  Mehrzahl  axial  beabstandeter 
Kontaktelemente  (11), 

60  einen  Hillsenverbinder,  umfassend  ein  rohrfor- 
miges  Gehause  (40),  eine  Mehrzahl  axial  beab- 
standeter  Ringkontakte  (61),  die  an  dem  Gehause 
angebracht  sind  und  eine  Bohrung  (65)  bilden,  in 
die  der  Stift  des  Stiftverbinders  aus  einem  vorde- 

65  ren  Abschnitt  zu  einem  ruckwartigen  Abschnitt 
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Jer  Bohrung  einfuhrbar  ist,  ein  Dichtungsglied 
91  )  zum  Hindern  des  Eindringens  externen  Fluids 
n  die  Bohrung,  und  Mittel  zum  Begrenzen  einer 
jrsten,  sich  in  Richtung  des  ruckwartigen 
\bschnitts  der  Bohrung  erstreckenden  Kammer 
121),  die  mit  einem  Schutzprodukt  gefullt  ist, 
dadurch  gekennzeichnet,  dalS  der  Hulsenverbin- 
der  ferner  umfalSt: 

eine  Mehrzahl  von  Dichtungen  (70)  in  alternie- 
•ender  Anordnung  mit  den  Ringkontakten  (61) 
jnd  jeweils  mit  einem  flexiblen  Zentralabschnitt 
73)  versehen,  umgeben  von  einem  mit  der 
genannten  Kammer  kommunizierenden  Freiraum 
74)  ,  wobei  das  die  Kammer  fullende  Schutzpro- 
dukt  eine  dielektrische  Flussigkeit  ist,  und 

Mittel  (90,  95)  fur  das  Steigern  des  Fliissigkeits- 
drucks  in  der  Kammer  (121)  im  Ansprechen  auf 
das  Einfuhren  des  Stifts  (10),  wodurch  der  flexible 
Abschnitt  der  Dichtungen  (70)  radial  mit  gestei- 
gerter  Kraft  gegen  den  Stift  gedriickt  wird,  wenn 
der  Stift  eingefuhrt  wird. 

2.  Eine  Verbinder-Baugruppe  nach  Anspruch  1, 
bei  der  der  flexible  Abschnitt  (73)  jeder  Dichtung 
(70)  Wellungen  (75)  aufweist,  deren  innerer  Aus- 
kragungsdurchmesser  kleiner  ist  als  der  Innen- 
durchmesser  der  Ringkontakte  (61). 

3.  Eine  Verbinder-Baugruppe  nach  Anspruch  1, 
umfassend  eine  Mehrzahl  ringformiger  isola- 
tionsblocke  (42),  die  nebeneinander  innerhalb  des 
Gehauses  (40)  angebracht  sind,  wobei  jedes  Paar 
benachbarter  isolationsblocke  Mittel  umfafct  fur 
die  Abstiitzung  eines  Ringkontakts  (61),  die  Isola- 
tionsblocke  Kommunikationspassagen  auf  der 
AuBenflache  ausgebildet  haben,  weiche  Passa- 
gen  mit  den  Raumen  (74)  rings  um  die  Dichtun- 
gen  einerseits  und  mit  der  genannten  Kammer 
(121)  andererseits  verbunden  sind. 

4.  Eine  Verbinder-Baugruppe  nach  Anspruch  3, 
bei  der  die  die  erste  Kammer  begrenzenden  Mittel 
umfassen: 

einen  Zwischenkopf  (43),  mit  einem  ersten 
Ende  mit  dem  nickwartigsten  Islationsblock  (42f) 
verbunden, 

ein  innerhalb  und  koaxial  beziiglich  des  Gehau- 
ses  (40)  montiertes  Rohr  (44),  das  mit  einem 
vorderen  Abschnitt  mit  einem  zweiten  Ende  des 
Zwischenkopfes  (43)  verbunden  ist,  und 

einen  in  disem  Rohr  gleitbeweglichen  Kompen- 
sationskolben  (120),  der  zusammen  mit  einem 
ruckwartigen  Abschnitt  des  Rohres  eine  zweite 
Kammer  (122)  in  Kommunikation  mit  dem  Aufien- 
raum  begrenzt,  und  wobei  nachgiebige  Mittel 
(128,  129)  vorgesehen  sind  zum  Driicken  des 
Kolbens  (120)  in  Richtung  des  Zwischenkopfes 
(43). 

5.  Eine  Verbinder-Baugruppe  nach  Anspruch  4, 
umfassend  ein  auf  dem  Kompensationskolben 
(120)  installiertes  Entlastungsventil  (140). 

6.  Eine  Verbinder-Baugruppe  nach  Anspruch  4, 
bei  der  das  Gehause  (40)  und  das  Rohr  (44) 
gemeinsam  einen  Ringraum  (145)  in  Kommunika- 
tion  mit  der  ersten  Kammer  (121)  des  Rohres 
begrenzen,  und  die  Isolationsblocke  (42)  und  der 
Zwischenkopf  (43)  langsorientierte  Passagen  in 
Kommunikation  mit  dem  genannten  Ringraum 

(145)  fur  die  Aufnahme  von  Leitern  autweisen,  die 
mit  zugeordneten  Ringkontakten  (61)  verbunden 
sind. 

7.  Eine  Verbinder-Baugruppe  nach  Anspruch  1, 
5  bei  der  der  Hulsenverbinder  einen  Teleskopschiit- 

zen  umfafSt,  der  aufweist: 
einen  ersten  Kolben  (90),  gleitbeweglich  im 

vorderen  Abschnitt  der  Bohrung  (65),  welcher  das 
Dichtungsglied  (91)  bildet,  und 

w  andere  Kolbenmittel  (95,  97),  angeordnet  im 
ruckwartigen  Abschnitt  der  Bohrung  und  nachgie- 
big  in  Richtung  des  vorderen  Abschnitts  der 
Bohrung  gegen  eine  Anschlagposition  gedriickt, 
wobei  der  erste  Kolben  (90)  um  einen  begrenzten 

75  Hub  relativ  zu  den  anderen  Kolbenmitteln  (95,  97) 
beweglich  ist. 

8.  Verbinder-Baugruppe  nach  Anspruch  7,  bei 
der  die  Kolbenmittel  (95,  97)  die  Trennung  der 
Bohrung  (65)  und  der  ersten  Kammer  (121)  defi- 

20  niert  und  Passagemittel  (105)  fur  die  Fluidkommu- 
nikation  der  Bohrung  und  der  ersten  Kammer  hat. 

9.  Eine  Verbinder-Baugruppe  zum  Bewirken  des 
Durchverbindens  einer  Mehrzahl  elektrischer 
Kontakte,  wenn  die  Baugruppe  in  einem  fluiden 

25  Medium  ist,  umfassend: 
einen  Stiftverbinder  mit  einem  zylindrischen 

Stift  (10)  mit  einem  Endabschnitt  (16), 
einen  Hulsenverbinder  mit  einer  Bohrung  (65), 

in  die  der  Stift  von  einem  vorderen  Abschnitt  zu 
30  einem  ruckwartigen  Abschnitt  der  Bohrung  ein- 

fiihrbar  ist,  weiche  Bohrung,  wenn  der  Stiftver- 
binder  nicht  eingefuhrt  ist,  mit  dielektrischer  Flus- 
sigkeit  gefullt  ist,  welcher  Hulsenverbinder  ein  in 
der  Bohrung  von  einer  vorderen  abdichtenden 

35  Position  in  eine  ruckwartige  Position  gleitver- 
schiebliches  Dichtungsglied  (91)  und  Mittel  zum 
Driicken  des  Dichtungsgliedes  in  die  abdichtende 
Position  umfalSt,  wobei  der  Endabschnitt  (16)  des 
Stiftes  (10)  ausgebildet  ist  zum  Eingriff  mit  dem 

40  Dichtungsglied  fur  dessen  Bewegung  aus  der 
vorderen  in  die  ruckwartige  Position,  dadurch 
gekennzeichnet,  dalS: 

das  Dichtungsglied  (91)  und  der  Endabschnitt 
(16)  des  Stiftes  Verriegelungsmittel  umfassen 

45  zum  Herbeifiihren,  als  Ergebnis  ihres  Eingriffs, 
einer  formschlussigen  Kupplung  zwischen  dem 
Stift  und  dem  Dichtungsglied  zum  Bewegen  des 
Dichtungsgliedes  aus  der  ruckwartigen  in  die 
vordere  Position,  wenn  der  Stift  aus  der  Bohrung 

50  gezogen  wird. 
10.  Eine  Verbinder-Baugruppe  nach  Anspruch 

9,  bei  der  das  Dichtungsglied  (91  )  einen  Hohiraum 
(111)  und  einen  in  diesem  untergebrachten 
Schnappring  (112)  aufweist,  und  der  Endabschnitt 

55  (16)  des  Stiftes  eine  Nut  (29)  besitzt,  in  die  der 
Schnappring  zum  Herstellen  der  formschlussigen 
Kupplung  eingreifen  kann. 

11.  Eine  Verbinder-Baugruppe  nach  Anspruch 
10,  bei  der  der  Endabschnitt  (16)  des  Stiftes  ein 

60  Teil  (16a)  mit  demselben  Durchmesser  wie  die 
Stift  und  einer  dieses  Teil  verlangernden  Nase 
(27)  aufweist,  mit  einer  dieses  Teil  und  die  Nase 
verbindenden  radialen  Flache  (28),  und  wobei  die 
Nut  (29)  auf  der  Nase  nahe  der  radialen  Flache 

65  ausgebildet  ist. 
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12.  Eine  Verbinder-Baugruppe  nach  Anspruch 
10,  bei  der  die  Nase  (27)  ein  radiales,  in  die  Nut 
(29)  auslaufendes  Loch  (30)  sowie  ein  mit  diesem 
radialen  Loch  verbundenes  und  im  Ende  der  Nase 
(27)  auslaufendes  axiales  Loch  (31)  aufweist. 

13.  Eine  Verbinder-Baugruppe  nach  Anspruch 
9,  bei  der  der  Hulsenverbinder  einen  Teleskop- 
schiitzen  umfafSt,  welcher  Schiitze  aufweist: 

einen  ersten  rohrformigen  Kolben  (90),  gleitbe- 
weglich  im  vorderen  Abschnitt  der  Bohrung  (65) 
und  das  Dichtungsglied  (91)  bildend, 

einen  zweiten,  in  den  ersten  Kolben  (90)  ein- 
dringenden  rohrformigen  Kolben  (95),  nachgiebig 
in  Richtung  des  vorderen  Abschnitts  der  Bohrung 
(65)  in  eine  Anschlagposition  gedruckt,  wobei  der 
erste  Kolben  (90)  relativ  zu  dem  zweiten  Kolben 
(95)  zwischen  der  vorderen  abdichtenden  Position 
und  der  ruckwartigen  Anschlagposition  beweg- 
lich  ist. 

14.  Eine  Verbinder-Baugruppe  nach  Anspruch 
13,  umfassend  einen  dritten  Kolben  (97),  inner- 
halb  des  Hulsenverbinders  montiert  und  nachgie- 
big  in  Richtung  einer  vorderen  Anschlagposition 
gedruckt,  und  eine  axiale  Stange  (96),  verbunden 
mit  diesem  dritten  Kolben  und  in  den  zweiten 
Kolben  (95)  auf  der  dem  ersten  Kolben  (90) 
abgewandten  Seite  eindringend,  wobei  der 
zweite  Kolben  (95)  relativ  zu  dieser  Stange  (96) 
zwischen  einer  vorderen  Anschlagposition  und 
einer  ruckwartigen  Anschlagposition  beweglich 
ist. 

Revendications 

1.  Dispositif  connecteur  pour  etablir  la  con- 
nexion  de  multiples  contacts  electriques  lorsque 
le  dispositif  se  trouve  dans  un  milieu  fluide 
comprenant: 

un  connecteur  male  muni  d'une  fiche  cylindri- 
que  (10)  presentant  de  multiples  elements  de 
contact  (11)  espaces  axialement; 

un  connecteur  femelle,  comprenant  une  enve- 
loppe  tubulaire  (40),  de  multiples  contacts  annu- 
laires  (61)  espaces  axialement,  fixes  a  I'enveloppe 
et  formant  un  alesage  (65)  dans  lequel  la  fiche  du 
connecteur  male  peut  etre  inseree  d'une  region 
anterieure  a  une  region  posterieure  de  I'alesage, 
une  piece  d'etanchement  (91)  pour  empecher  le 
fluide  exterieur  de  penetrer  dans  I'alesage,  et  des 
moyens  pour  delimiter  un  premiere  chambre 
(121)  s'etendant  vers  la  region  posterieure  dudit 
alesage,  ladite  chambre  etant  emplie  d'une  subs- 
tance  protectrice;  caracterise  par  le  fait  que  le 
connecteur  femelle  comprend  en  outre: 

de  multiples  joints  etanches  (70)  agences  en 
alternance  avec  les  contacts  annulaires  (61)  et 
presentant,  chacun,  une  partie  centrale  flexible 
(73)  entouree  par  un  espace  libre  (74)  en  commu- 
nication  avec  ladite  chambre,  la  substance  protec- 
trice  dont  ladite  chambre  est  emplie  etant  un 
liquide  dielectrique;  et 

des  moyens  (90,  95)  pour  faire  monter  la  pres- 
sion  du  liquide,  dans  la  chambre  (121),  en  reac- 
tion  a  I'insertion  de  la  fiche  (10),  de  sorte  que  la 
partie  flexible  des  joints  etanches  (70)  est  appli- 

quee  radialement  contre  la  fiche,  avec  une  force 
accrue,  lors  de  I'insertion  de  ladite  fiche. 

2.  Dispositif  connecteur  selon  la  revendication 
1,  dans  lequel  la  partie  flexible  (73)  de  chaque 

5  joint  etanche  (70)  comporte  des  ondulations  dont 
le  diametre  de  crete  interne  est  plus  petit  que  le 
diametre  interieur  des  contacts  annulaires  (61). 

3.  Dispositif  connecteur  selon  la  revendication 
1,  presentant  de  multiples  blocs  isolants  annu- 

10  laires  (42)  fixes  en  juxtaposition  a  I'interieur  de 
I'enveloppe  (40),  chaque  paire  de  blocs  isolants 
adjacents  comportant  des  moyens  pour  suppor- 
ter  un  contact  annulaire  (61),  les  blocs  isolants 
etant  munis  de  passages  de  communication 

15  menages  sur  la  surface  exterieure,  lesdits  pas- 
sages  etant  relies,  d'une  part,  auxdits  espaces  (74) 
entourant  les  joints  etanches  (70)  et,  d'autre  part, 
a  ladite  chambre  (121). 

4.  Dispositif  connecteur  selon  la  revendication 
20  3,  dans  lequel  lesdits  moyens  delimitant  la  pre- 

miere  chambre  comprennent: 
une  cloison  separatrice  intermediaire  (43),  dont 

une  premiere  extremite  est  reliee  au  bloc  isolant 
(42f)  situe  le  plus  a  I'arriere, 

25  un  tube  (44)  loge  a  I'interieur  de  I'enveloppe 
(40),  coaxialement  a  cette  derniere,  et  presentant 
une  partie  anterieure  fixee  a  une  seconde  extre- 
mite  de  la  cloison  separatrice  intermediaire  (43), 
et 

30  un  piston  d'equilibrage  (120)  pouvant  coulisser 
dans  ce  tube,  ledit  piston  d'equilibrage  delimitant, 
associativement  a  une  partie  posterieure  du  tube, 
une  seconde  chambre  (122)  en  communication 
avec  I'exterieur,  et  des  moyens  elastiques  (128, 

35  129)  etant  prevus  pour  solliciter  le  piston  (120)  en 
direction  de  la  cloison  separatrice  intermediaire 
(43). 

5.  Dispositif  connecteur  selon  la  revendication 
4,  presentant  une  soupape  de  detente  (140)  mon- 

40  tee  sur  le  piston  d'equilibrage  (120). 
6.  Dispositif  connecteur  selon  la  revendication 

4,  dans  lequel  I'enveloppe  (40)  et  le  tube  (44) 
delimitent,  conjointement,  un  espace  annulaire 
(145)  en  communication  avec  ladite  premiere 

45  chambre  (121)  du  tube,  et  les  blocs  isolants  (42)  et 
la  cloison  separatrice  intermediaire  (43)  compor- 
tent  des  passages  orientes  longitudinalement,  en 
communication  avec  ledit  espace  annulaire  (145), 
afin  de  recevoir  des  conducteurs  respectivement 

50  raccordes  aux  contacts  annulaires  (61). 
7.  Dispositif  connecteur  selon  la  revendication 

1,  dans  lequel  le  connecteur  femelle  comporte  un 
ensemble  telescopique  a  course  alternative,  qui 
comprend: 

55  un  premier  piston  (90)  pouvant  coulisser  dans 
la  region  anterieure  dudit  alesage  (65),  et  formant 
ladite  piece  d'etanchement  (91),  et 

d'autres  moyens  (95,  97)  formant  piston,  loges 
a  I'interieur  de  la  region  posterieure  dudit  alesage 

60  (65)  et  sollicites  elastiquement  en  direction  de  la 
region  anterieure  de  cet  alesage,  vers  une  posi- 
tion  de  butee,  le  premier  piston  (90)  etant  mobile 
d'une  course  limitee  par  rapport  auxdits  autres 
moyens  (95,  97)  formant  pistons. 

65  8.  Dispositif  connecteur  selon  la  revendication 
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7,  dans  lequel  lesdits  moyens  (95,  97)  formant 
pistons  definissent  la  separation  dudit  alesage 
(65)  et  de  ladite  premiere  chambre  (121),  et 
presentent  des  moyens  de  passage  (105)  pour 
etablir  une  communication  par  fluide  entre  I'ale- 
sage  et  la  premiere  chambre. 

9.  Dispositif  connecteur  pour  etablir  la  con- 
nexion  de  multiples  contacts  electriques  lorsque 
le  dispositif  se  trouve  dans  un  milieu  fluide, 
comprenant: 

un  connecteur  male  muni  d'une  fiche  cylindri- 
que  (10)  presentant  une  partie  extreme  (16); 

un  connecteur  femelle,  dote  d'un  alesage  (65) 
dans  lequel  la  fiche  peut  etre  inseree  d'une 
region  anterieure  a  une  region  posterieure  de 
cet  alesage,  ledit  alesage  etant  empli  d'un 
liquide  dielectrique  lorsque  le  connecteur  male 
n'est  pas  insere,  ledit  connecteur  femelle  com- 
prenant  une  piece  d'etanchement  (91)  pouvant 
coulisser  dans  I'alesage,  d'une  position  ante- 
rieure  d'etancheite  a  une  position  posterieure,  et 
des  moyens  pour  sollicker  la  piece  d'etanche- 
ment  vers  la  position  d'etancheite;  la  partie 
extreme  (16)  de  la  fiche  (10)  etant  concue  pour 
s'appliquer  contre  la  piece  d'etanchement  (91), 
afin  de  deplacer  ladite  piece  d'etanchement  de 
la  position  anterieure  a  la  position  posterieure; 
caracterise  par  le  fait  que: 

ladite  piece  d'etanchement  (91)  et  la  partie 
extreme  (16)  de  ladite  fiche  comportent  des 
moyens  de  verrouillage  destines  a  provoquer, 
suite  a  leur  venue  en  prise,  un  accouplement 
positif  entre  la  fiche  et  la  piece  d'etanchement 
en  vue  de  deplacer  ladite  piece  d'etanchement, 
de  la  position  posterieure  a  la  position  ante- 
rieure,  lorsque  la  fiche  est  extraite  dudit  alesage. 

10.  Dispositif  connecteur  selon  la  revendica- 
tion  9,  dans  lequel  la  piece  d'etanchement  (91) 
presente  une  cavite  (111)  et  un  circlip  (112)  loge 
dans  ladite  cavite,  et  la  partie  extreme  (16)  de  la 
fiche  comporte  une  gorge  (29)  dans  laquelle 
ledit  circlip  peut  s'emboiter  pour  assurer  I'ac- 
couplement  positif. 

11.  Dispositif  connecteur  selon  la  revendica- 
tion  10,  dans  lequel  la  partie  extreme  (16)  de  la 
fiche  comprend  une  region  (16a)  presentant  la 
meme  diametre  que  la  fiche,  et  un  embout  (27) 

5  prolongeant  ladite  region,  avec  une  surface 
radiale  (28)  solidarisant  ladite  region  et  ledit 
embout,  et  ladite  gorge  (29)  est  pratiquee  sur 
I'embout,  au  voisinage  de  ladite  surface  radiale 
(28)  . 

10  12.  Dispositif  connecteur  selon  la  revendica- 
tion  10,  dans  lequel  I'embout  (27)  comprend  un 
trou  radial  (30)  debouchant  dans  ladite  gorge 
(29)  ,  ainsi  qu'un  trou  axial  (31)  relie  a  ce  trou 
radial  et  debouchant  a  I'extremite  de  I'embout 

15  (27). 
13.  Dispositif  connecteur  selon  la  revendica- 

tion  9,  dans  lequel  le  conducteur  femelle  com- 
porte  un  ensemble  telescopique  a  course  alter- 
native,  ledit  ensemble  a  course  alternative  com- 

20  prenant: 
un  premier  piston  tubulaire  (90),  pouvant  cou- 

lisser  dans  la  region  anterieure  de  I'alesage  (65) 
et  formant  la  piece  d'etanchement  (91), 

un  deuxieme  piston  tubulaire  (95),  penetrant 
25  dans  le  premier  pistion  (90)  et  sollicite  elastique- 

ment  en  direction  de  la  region  anterieure  de 
I'alesage  (65),  vers  une  position  de  butee,  le 
premier  piston  (90)  etant  mobile,  par  rapport  au 
deuxieme  piston  (95),  entre  ladite  position  ante- 

30  rieure  d'etancheite  et  ladite  position  posterieure 
de  butee. 

14.  Dispositif  connecteur  selon  la  revendica- 
tion  13,  presentant  un  troisieme  piston  (97)  loge 
a  I'interieur  du  connecteur  femelle  ,  et  sollicite 

35  elastiquement  vers  une  position  anterieure  de 
butee,  ainsi  qu'une  tige  axiale  (96)  reliee  a  ce 
troisieme  piston  et  penetrant  dans  le  deuxieme 
piston  (95),  du  cote  oppose  au  premier  piston 
(90),  le  deuxieme  piston  (95)  etant  mobile,  par 

40  rapport  a  ladite  tige  (96),  entre  une  position 
anterieure  de  butee  et  une  position  posterieure 
de  butee. 

45 

50 

55 

60 

65 

10 



EP  0  147  315  B1 



EP  0  147  315  B1 

2 



3 


	bibliography
	description
	claims
	drawings

