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Description 

This  invention  relates  generally  to  fluid  coupling 
devices  of  the  quick-disconnect  type. 

Fluid  coupling  devices  are  well  known.  In  general, 
these  devices  commonly  have  male  and  female  cou- 
pling  sections  which  may  be  selectively  joined  to 
establish  a  flow  passageway  therethrough.  Often,  the 
two  sections  are  releasably  held  together  by  a  quick- 
disconnect  mechanism. 

In  many  of  these  devices,  each  coupling  section 
is  provided  with  a  valve  element  which  is  arranged  to 
move  automatically  from  a  flow-preventing  position  to 
a  flow-permitting  position  when  the  sections  are 
joined  together,  and  which  is  arranged  to  move  auto- 
matically  back  to  a  flow-preventing  position  when  the 
sections  are  physically  separated.  The  valve  element 
is  often  a  poppet-type  element,  which  is  spring-biased 
to  move  toward  a  seat.  However,  in  this  type  of  device, 
even  when  the  poppet  is  held  open,  the  tortuous  flow 
path  around  the  poppet  constitutes  an  obstruction  to 
flow,  and  produces  an  accompanying  pressure  drop. 

In  another  type  of  device,  the  valve  element  of 
each  coupling  section  is  rotatable  between  such  flow- 
preventing  and  flow-permitting  positions.  While  the 
actuating  mechanism  for  selectively  rotating  the  valve 
element  is  perhaps  somewhat  more  complicated, 
these  devices  offer  the  advantage  of  a  straight- 
through  minimal  restriction  to  flow  and,  hence,  less  of 
a  pressure  drop  thereacross.  Examples  of  such 
devices  having  rotatable  ball-type  valve  elements  are 
shown  in  U.S.  patents  No.  2,440,946  (Hansen); 
3,078,068  (Romey);  3,159,180  (Courdot  et  al.); 
3,279,497  (Norton  et  al.);  3,423,063  (German); 
3,618,892  (Sciuto);  4,181,149  (Cox);  4,438,779 
(Allread);  4,445,664  (Allread);  4,473,211  (Fremy); 
4,627,598  (Fremy);  and  4,664,149  (Fremy). 

In  many  of  these  types  of  devices,  one  coupling 
section  is  adapted  to  be  moved  axially  toward  the 
other  during  the  connection  sequence.  Hence,  if  the 
respective  axes  of  the  two  sections  are  initially  mis- 
aligned,  the  operator  must  further  manipulate  the  two 
sections  in  search  of  an  axially-aligned  position  in 
addition  to  attempting  to  push  them  together. 
Moreover,  in  certain  applications  there  is  a  need  for 
increased  fluid-tight  integrity  of  the  seal  when  the  two 
coupling  sections  are  separated. 

The  present  invention  is  concerned  with  fluid 
coupling  devices  of  the  type  described  above  in  which 
each  coupling  section  includes  a  valve  element  which 
is  rotatable  between  flow-preventing  and  flow-permit- 
ting  positions. 

According  to  the  invention  there  is  provided  a 
coupling  section  for  a  fluid  coupling  device  wherein 
said  coupling  section  is  arranged  to  be  releasably 
connected  to  another  section,  comprising  an  elongate 
body  provided  with  a  flow  passageway  therethrough, 
an  actuating  member  mounted  for  movement  relative 

to  said  body  between  two  extreme  positions,  and  a 
valve  element  operatively  arranged  in  said  passage- 
way  and  being  mounted  for  rotation  between  a  flow- 
preventing  position  and  a  flow-permitting  position, 

5  said  valve  element  being  in  said  flow-preventing  posi- 
tion  when  said  actuating  member  is  in  one  of  said  ex- 
treme  positions  and  being  in  said  flow-permitting 
position  when  said  actuating  member  is  in  the  other 
of  said  extreme  positions, 

10  characterised  by  at  least  one  further  valve  ele- 
ment  operatively  arranged  in  said  flow  passageway 
and  mounted  for  rotation  between  a  flow-preventing 
position  and  a  flow-permitting  position,  said  at  least 
one  further  valve  element  being  in  its  flow-preventing 

15  position  when  said  actuating  member  is  in  said  one 
extreme  position  and  being  in  its  flow-permitting  posi- 
tion  when  said  actuating  member  is  in  said  other  ex- 
treme  position; 

and  by  an  actuating  mechanism  for  selectively 
20  rotating  said  valve  elements  sequentially  between 

their  flow-preventing  positions  and  their  flow-permit- 
ting  positions  when  said  actuating  member  is  moved 
from  said  one  extreme  position  to  said  other  extreme 
position, 

25  whereby,  when  said  actuating  member  is  in  said 
one  extreme  position,  said  valve  elements  will  close 
said  flow  passageway. 

An  improved  coupling  section  is  thus  provided  in 
which  a  pair  of  rotary  valve  elements  are  caused  to 

30  rotate  automatically  to  flow-permitting  positions  when 
the  section  is  connected  to  a  complementary  section, 
and  are  caused  to  automatically  rotate  to  flow-pre- 
venting  positions  when  the  coupling  sections  are 
physically  separated,  thereby  improving  the  fluid-tight 

35  integrity  of  the  uncoupled  section. 
Preferably  the  coupling  section  has  a  docking 

member  mounted  on  the  actuating  member  for  omni- 
directional  pivotal  movement  relative  thereto,  to 
accommodate  an  initial  misalignment  of  the  flow  pas- 

40  sageways  through  the  respective  coupling  sections 
when  the  two  sections  are  joined  together. 

A  preferred  embodiment  of  a  fluid  coupling 
device  incorporating  male  and  female  coupling  sec- 
tions  constructed  in  accordance  with  the  invention  will 

45  now  be  described,  by  way  of  example,  with  reference 
to  the  accompanying  drawings,  in  which:- 

Figure  1  is  a  longitudinal  vertical  sectional  view  of 
the  separated  male  coupling  section,  showing  its 
valve  elements  as  being  in  their  respective  flow- 

so  preventing  positions; 
Figure  2  is  a  longitudinal  vertical  sectional  view  of 
the  separated  female  coupling  section,  showing 
its  valve  elements  as  also  being  in  their  respec- 
tive  flow-preventing  positions; 

55  Figure  3  is  a  longitudinal  vertical  sectional  view  of 
the  male  section  body  and  stationary  post  mem- 
ber  shown  in  Figure  1. 
Figure  4  is  a  longitudinal  vertical  sectional  view  of 
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the  male  section  movable  intermediate  and  post 
members  shown  in  Figure  1. 
Figure  5  is  a  longitudinal  vertical  sectional  view  of 
the  male  section  actuating  member  shown  in  Fig- 
ure  1  .  5 
Figure  6  is  an  exploded  longitudinal  vertical  sec- 
tional  view  of  the  male  section  pivotal  docking 
member  shown  in  Figure  1. 
Figure  7  is  an  exploded  longitudinal  vertical  sec- 
tional  view  of  the  female  section  pivotal  docking  10 
member  shown  in  Fig.  2. 
Fig.  8  is  a  fragmentary  longitudinal  vertical  sec- 
tional  view  showing  the  misaligned  male  and 
female  docking  members  as  having  just  contac- 
ted  one  another  at  the  beginning  of  the  connec-  15 
tion  sequence. 
Fig.  9  is  a  view  similar  to  Fig.  8,  but  showing  the 
two  sections  as  having  been  moved  further 
toward  one  another  in  an  axial  direction  such  that 
the  two  docking  members  have  begun  to  pivot  20 
into  facing  engagement. 
Fig.  10  is  a  view  similar  to  Fig.  9,  and  shows  the 
two  sections  as  having  moved  further  toward  one 
another  to  establish  a  coarse  facing  engagement 
of  the  docking  members.  25 
Fig.  11  is  a  view  similar  to  Fig.  10,  but  showing  the 
two  sections  as  having  moved  further  toward  one 
another  such  that  the  interface  seals  of  the 
female  docking  member  make  contact  with  the 
mating  surfaces  of  the  male  docking  member.  30 
Fig.  12  is  a  view  similar  to  Fig.  11,  and  shows  the 
two  sections  as  having  moved  further  toward  one 
another  such  that  the  facing  surfaces  of  two  dock- 
ing  members  abuttingly  engage  one  another. 
Fig.  13  is  a  view  similar  to  Fig.  12,  but  shows  the  35 
two  coupling  sections  as  having  been  moved  still 
further  toward  one  another  such  that  the  actuat- 
ing  member  of  each  section  has  been  axially  dis- 
placed  from  its  one  extreme  position  to  its  other 
extreme  position,  with  the  in-board  valve  ele-  40 
ments  shown  as  having  been  rotated  to  their  flow- 
permitting  positions. 
Fig.  14  is  a  schematic  view  showing  the  sepa- 
rated  male  and  female  coupling  sections  as  being 
generally  aligned,  prior  to  connection,  with  all  four  45 
valve  elements  being  in  their  respective  flow-pre- 
venting  positions. 
Fig.  1  5  is  a  view  similar  to  Fig.  14,  but  shows  the 
two  coupling  sections  as  having  been  moved  rela- 
tively  toward  one  another  such  that  the  facing  sur-  50 
faces  of  the  respective  docking  members 
abuttingly  engage  one  another. 
Fig.  16  isaviewsimilartoFig.  15,  butshowseach 
actuating  member  as  having  been  moved  from  a 
first  relative  position  to  a  second  relative  position  55 
such  that  the  in-board  valve  elements  have  been 
rotated  to  their  flow-permitting  positions,  while 
the  out-board  valve  elements  remain  in  theirf  low- 

preventing  positions. 
Fig.  17  is  a  view  similar  to  Fig.  16,  but  shows  the 
actuating  and  movable  post  members  of  each 
section  as  having  been  moved  further  relative  to 
their  associated  bodies  such  that  all  four  valve 
elements  have  rotated  to  their  flow-permitting 
positions. 

Mode(s)  of  Carrying  Out  the  Invention 

At  the  outset,  it  should  be  clearly  understood  that 
like  reference  numerals  are  intended  to  identify  the 
same  structural  elements,  portions  or  surfaces  con- 
sistently  throughout  the  several  drawing  figures,  as 
such  elements,  portions  or  surfaces  may  be  further 
described  or  explained  by  the  entire  written  speci- 
fication,  of  which  this  detailed  description  is  an  inte- 
gral  part.  Unless  otherwise  indicated,  the  drawings 
are  intended  to  be  read  (e.g.,  cross-hatching, 
arrangement  of  parts,  proportion,  degree,  etc.) 
together  with  the  specification,  and  are  to  be  con- 
sidered  a  portion  of  the  entire  written  description  of 
this  invention.  As  used  in  the  following  description,  the 
terms  "horizontal",  "vertical",  "left",  "right",  "up"  and 
"down",  as  well  as  adjectival  and  adverbial  derivatives 
thereof  (e.g.,  "horizontally",  "rightwardly",  "upwardly", 
etc.),  simply  refer  to  the  orientation  of  the  illustrated 
structure  as  the  particular  drawing  figure  faces  the 
reader.  Similarly,  the  terms  "inwardly"  and  "out- 
wardly"  generally  refer  to  the  orientation  of  a  surface 
relative  to  its  axis  of  elongation,  or  axis  of  rotation,  as 
appropriate. 

Structure 

Referring  now  to  the  drawings,  this  invention  pro- 
vides  an  improved  coupling  device,  which  includes  a 
male  section,  generally  indicated  at  20  in  Fig.  1,  and 
a  female  section,  generally  indicated  at  21  in  Fig.  2. 
These  two  sections  may  be  selectively  coupled 
together  according  to  the  docking  sequence  shown  in 
Figs.  8-13  and  the  ball-rotation  sequence  shown  in 
Figs.  14-17,  to  form  the  assembled  coupling  device, 
which  is  generally  indicated  at  22  in  Fig.  17,  or  may 
be  selectively  uncoupled  by  reversing  these  oper- 
ational  sequences. 

As  best  shown  in  Figs.  1  and  2,  the  male  and 
female  coupling  sections  have  common  parts,  except 
for  the  configurations  of  the  docking  members.  In  this 
regard,  the  male  section  has  its  docking  member  23 
configured  as  a  male  member,  while  the  female  sec- 
tion  has  its  docking  member  24  configured  as  a 
female  member.  The  two  coupling  sections  are  other- 
wise  structurally  identical,  except  that  the  various 
parts,  portions  or  surfaces  of  the  female  section 
appear  as  a  mirror  image  of  the  corresponding  parts, 
portions  or  surfaces  of  the  male  section.  Because  of 
this,  only  the  structure  of  the  male  section  will  be  exp- 
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licitly  described,  it  being  understood  that  the  same 
number  will  indicate  the  corresponding  part,  portion 
or  surface  of  the  female  section.  However,  since  the 
male  and  female  docking  members  23,24  differ  struc- 
turally,  they  will  be  separately  described. 

It  should  also  be  noted  that  the  details  of  the  par- 
ticular  means  or  mechanism  by  which  the  two  sec- 
tions  are  releasably  held  together,  have  been 
deliberately  omitted  in  the  interest  of  clarity.  Such 
mechanism  may  possibly  be  of  the  quick-disconnect 
type,  such  as  shown  and  described  in  the  aforesaid 
U.S.  patents  no.  4,627,598  and/or  4,664,149,  the 
aggregate  disclosures  of  which  are  hereby  incorpo- 
rated  by  reference,  but  it  need  not  necessarily  be  so. 
Other  mechanisms  and  devices,  whether  of  the  quick- 
disconnect  type  or  otherwise,  may  be  used  to  releas- 
ably  hold  the  two  coupling  sections  in  a  connected  or 
assembled  condition,  as  desired. 

Adverting  now  to  Figs.  1  and  2,  the  male  and 
female  coupling  sections  are  severally  shown  as 
broadly  including  a  tubular  body  25,  a  stationary  post 
member  26  securely  mounted  on  the  body,  an  inter- 
mediate  tubular  member  28  slidably  mounted  within 
body  25,  a  movable  post  member  29  mounted  on 
intermediate  member  28  for  axial  movement  there- 
with,  a  first  out-board  ball-type  valve  element  30  rotat- 
ably  mounted  on  the  distal  end  of  the  stationary  post 
member  and  engaging  the  movable  post  member,  and 
a  second  ball-type  valve  in-board  element  31  rotat- 
ably  mounted  on  the  distal  end  of  the  movable  post 
member  and  engaging  the  associated  docking  mem- 
ber.  A  first  accordian-like  bellows  32  surrounds  the 
stationary  post  member  and  operatively  engages  the 
stationary  and  movable  post  members,  and  a  second 
accordian-like  bellows  33  surrounds  the  movable 
post  member  and  operatively  engages  the  movable 
post  member  and  the  associated  docking  member.  A 
tubular  actuating  member  34  is  slidably  received 
within  the  intermediate  member,  and  supports  the 
associated  docking  member  for  omni-directional 
pivotal  movement  relative  thereto.  Each  coupling  sec- 
tion  is  shown  as  being  horizontally  elongated  along 
axis  x-x.  Thus,  the  intermediate  and  actuating  tubular 
members  are  telescopingly  received  within  the  outer 
body.  Moreover,  an  actuating  mechanism,  described 
infra,  is  operatively  arranged  to  automatically  and 
sequentially  rotate  each  of  the  ball  valves  from  their 
flow-preventing  positions,  shown  in  Figs.  1  and  2,  to 
their  alternative  flow-permitting  positions,  shown  in 
Fig.  17,  when  the  coupling  sections  are  brought 
together.  Thus,  the  selectively-enabled  flow  passage- 
way  is  through  the  two  post  members  and  the  diamet- 
rical  bores  provided  through  the  ball  valves. 
Conversely,  when  the  coupling  sections  are  physi- 
cally  separated  from  one  another,  the  ball  valves  will 
automatically  and  sequentially  rotate  back  to  their  res- 
pective  flow-preventing  positions. 

Referring  now  to  Fig.  3,  post  member  26  is  shown 

as  being  mounted  fast  on  male  section  body  25  to 
form  a  subassembly  therewith.  Body  25  is  a  horizon- 
tally-elongated  stepped  tubular  member  having  an 
annular  vertical  left  end  face  35  and  an  annular  ver- 

5  tical  right  end  face  36.  The  outer  surface  of  body  25 
sequentially  includes  (from  left-to-right):  an  out- 
wardly-facing  horizontal  cylindrical  surface  38 
extending  rightwardly  from  left  end  face  35,  a  left- 
wardly-facing  annular  vertical  surface  39,  and  an  out- 

10  wardly-facing  horizontal  cylindrical  surface  40 
continuing  rightwardly  therefrom  and  terminating  in 
an  externally-threaded  portion  41  adjacent  right  end 
face  36.  An  integrally-formed  annular  mounting 
flange  42  extends  radially  outwardly  from  surface  40 

15  adjacent  threaded  portion  41.  Flange  42  and 
threaded  portion  41  are  provided  to  accommodate  the 
mechanism  (not  shown)  by  which  the  two  coupling 
sections  are  releasably  held  together.  Alternatively, 
threaded  portion  41  may  accommodate  a  dust  cap 

20  (not  shown)  to  close  the  in-board  ends  of  the  sepa- 
rated  coupling  sections.  The  body  inner  surface 
sequentially  includes  (from  left-to-right):  an  inwardly- 
facing  horizontal  cylindrical  surface  43  extending 
rightwardly  from  left  face  35,  a  rightwardly-facing 

25  annular  vertical  surface  44,  an  inwardly-facing  hori- 
zontal  cylindrical  surface  45,  a  rightwardly-facing 
annular  vertical  surface  46,  and  an  inwardly-facing 
horizontal  cylindrical  surface  48  continuing  right- 
wardly  therefrom  to  join  right  end  face  36.  The  interse- 

30  ctions  of  surfaces  45,46  and  48,36  are  shown  as 
being  beveled.  Thus,  the  body  is  a  horizontally-elon- 
gated  thin-walled  stepped  tubular  member  having  an 
in-turned  left  marginal  end  portion  provided  with  a 
plurality  of  horizontal  through-holes,  severally  indi- 

35  cated  at  49,  circularly  spaced  about  body  left  opening 
43. 

Stationary  post  member  26  is  shown  as  being  a 
horizontally-elongated  specially-configured  open-en- 
ded  tubular  member  arranged  within  the  body.  More 

40  particularly,  post  member  26  has  an  annular  vertical 
left  end  face  50,  and  an  inner  surface  which  sequen- 
tially  includes  (from  left-to-right):  an  internally-threa- 
ded  portion  51  extending  rightwardly  from  left  end 
face  50,  a  leftwardly-facing  annular  vertical  surface 

45  52,  an  inwardly-  and  leftwardly-facing  frusto-conical 
surface  53,  an  inwardly-facing  horizontal  cylindrical 
surface  54,  an  inwardly-  and  leftwardly-facing  frusto- 
conical  surface  55,  and  a  segmented  inwardly-facing 
horizontal  cylindrical  surface  56  continuing  right- 

so  wardly  therefrom  to  join  a  somewhat  U-shaped  verti- 
cal  right  end  face  58.  The  outer  surface  of  member  26 
sequentially  includes  (from  left-to-right):  an  out- 
wardly-facing  horizontal  cylindrical  surface  59 
extending  rightwardly  from  left  end  face  50,  a  left- 

55  wardly-facing  annular  vertical  surface  60  shown  as 
abutting  body  surface  44,  an  outwardly-facing  hori- 
zontal  cylindrical  surface  61,  a  rightwardly-facing 
annular  vertical  surface  62,  an  outwardly-facing  hori- 
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zontal  cylindrical  surface  63,  a  rightwardly-facing 
annular  vertical  surface  64,  an  outwardly-facing  hori- 
zontal  cylindrical  surface  65,  a  rightwardly-facing 
annular  vertical  surface  66,  an  outwardly-  and  right- 
wardly-facing  frusto-conical  surface  68  substantially 
parallel  to  surface  53,  an  outwardly-facing  horizontal 
cylindrical  surface  69  substantially  parallel  to  inner 
surface  54,  an  outwardly-  and  rightwardly-facing 
frusto  conical  surface  70  substantially  parallel  to  sur- 
face  55,  and  an  outwardly-facing  horizontal  cylin- 
drically-segmented  surface  71  continuing  rightwardly 
therefrom  to  join  right  end  face  58.  A  bulbous  portion 
72  depends  from  surface  71  adjacent  the  right  end 
face  to  accommodate  a  transverse  horizontal  hole  77 
through  the  right  marginal  end  of  the  post  member.  A 
portion  of  the  post  member  has  been  removed,  leav- 
ing  a  rightwardly-facing  inverted  U-shaped  vertical 
surface  73,  and  a  pair  of  transversely-spaced  lon- 
gitudinally-extending  upwardly-facing  coplanar  hori- 
zontal  surfaces,  severally  indicated  at  74,  extending 
from  the  lower  margin  of  surface  73  to  right  end  face 
58.  An  annular  groove  or  recess  75  extends  radially 
into  the  post  member  from  surface  65.  A  plurality  of 
circularly-spaced  tapped  holes,  severally  indicated  at 
76,  are  provided  through  the  post  member  between 
surfaces  60,62.  These  are  adapted  to  be  aligned  with 
body  holes  49.  Hence,  a  plurality  of  fasteners,  sever- 
ally  indicated  at  78,  may  be  arranged  to  have  their 
head  portions  engage  body  outer  surface  35,  and 
have  their  threaded  shank  portions  passed  through 
body  holes  49  and  matingly  received  in  post  member 
tapped  holes  76.  Thus,  these  fasteners  may  be  selec- 
tively  tightened  to  securely  mount  the  post  member  on 
the  body.  An  integrally-formed  axially-elongated  rec- 
tangular  lug  79  is  shown  as  extending  radially 
inwardly  from  body  surface  48. 

Referring  now  to  Fig.  4,  movable  post  member  29 
is  shown  as  being  mounted  on  intermediate  slide 
member  28.  This  intermediate  member  is  a  horizon- 
tally-elongated  open-ended  tube  having  annular  ver- 
tical  left  and  right  end  faces  80,81,  respectively,  and 
having  an  outwardly-facing  horizontal  cylindrical  sur- 
face  82  extending  therebetween.  Apair  of  axially-spa- 
ced  annular  grooves  extend  radially  into  the 
intermediate  part  from  its  outer  surface  82  to  receive 
and  accommodate  a  pair  of  low-friction  ring-like  slide 
bearings,  severally  indicated  at  83.  The  outer  cylindri- 
cal  surfaces  of  these  bearings  extend  radially  out- 
wardly  beyond  surface  82  and  are  arranged  to 
slidably  engage  body  inner  surface  48.  The  inner  sur- 
face  of  the  intermediate  member  is  stepped,  and 
sequentially  includes  (from  left-to-right):  an  inwardly- 
facing  horizontal  cylindrical  surface  84  extending 
rightwardly  from  left  end  face  80,  a  rightwardly-facing 
annular  vertical  surface  85,  and  an  inwardly-facing 
horizontal  cylindrical  surface  86  continuing  right- 
wardly  therefrom  to  join  right  end  face  81  .  The  interse- 
ctions  of  surfaces  84,85  and  86,81  are  shown  as 

being  beveled.  The  intermediate  part  is  provided  with 
a  plurality  of  tapped  horizontal  holes,  severally  indi- 
cated  at  88,  which  extend  between  surfaces  80,85.  A 
longitudinally-elongated  slot-like  rectangular  recess 

5  89  extends  into  the  intermediate  part  from  outer  sur- 
face  82  to  receive  and  accommodate  body  lug  79. 
This  lug-and-recess  connection  forms  a  type  of  key- 
keyway  connection  which  prevents  rotation  between, 
and  limits  permissible  axial  sliding  movement  of,  the 

10  intermediate  part  relative  to  the  body.  Another  integ- 
rally-formed  axially-elongated  rectangular  lug  90 
extends  radially  inwardly  from  intermediate  part  sur- 
face  86. 

Post  member  29  is  shown  as  being  a  horizontally- 
15  elongated  specially-configured  open-ended  tubular 

member,  which  is  adapted  to  be  mounted  securely  on 
intermediate  part  28.  More  particularly,  post  member 
29  has  an  annular  vertical  left  end  face  91  ,  a  some- 
what  U-shaped  right  end  face  92,  and  a  stepped  inner 

20  surface  which  sequentially  includes  (from  left-to- 
right):  an  internally-threaded  portion  93  extending 
rightwardly  from  left  end  face  91,  an  inwardly-facing 
horizontal  cylindrical  surface  94,  a  leftwardly-  and  in- 
wardly-facing  frusto-conical  surface  95,  and  an  in- 

25  wardly-facing  horizontal  cylindrical  surface  96 
continuing  rightwardly  therefrom  to  join  right  end  face 
92.  A  recess  extends  radially  into  the  post  member 
from  surface  95  to  receive  and  accommodate  an  CD- 
ring  98.  The  post  member  outer  surface  sequentially 

30  includes  (from  left-to-right):  an  outwardly-facing  hori- 
zontal  cylindrical  surface  99  extending  rightwardly 
from  left  end  face  91  ,  a  leftwardly-facing  annular  ver- 
tical  surface  100,  an  outwardly-facing  horizontal 
cylindrical  surface  101,  a  leftwardly-facing  annular 

35  vertical  surface  102,  an  outwardly-facing  horizontal 
cylindrical  surface  103,  a  leftwardly-facing  annular 
vertical  surface  104,  an  outwardly-facing  horizontal 
cylindrical  surface  105,  a  rightwardly-facing  annular 
vertical  surface  106,  an  outwardly-facing  horizontal 

40  cylindrical  surface  108,  a  rightwardly-facing  annular 
vertical  surface  109,  an  outwardly-facing  horizontal 
cylindrical  surface  110,  a  rightwardly-facing  annular 
vertical  surface  111,  an  outwardly-facing  horizontal 
cylindrical  surface  112,  a  rightwardly-  and  outwardly- 

45  facing  annular  concave  arcuate  surface  113,  an  out- 
wardly-facing  horizontal  cylindrical  surface  114,  a 
rightwardly-  and  outwardly-facing  frusto-conical  sur- 
face  115,  and  an  outwardly-facing  horizontal  cylindri- 
cal  surface  116  continuing  rightwardly  therefrom  to 

so  join  right  end  face  92.  A  portion  of  the  right  marginal 
end  portion  of  the  post  member  has  been  removed  so 
as  to  leave  a  rightwardly-facing  inverted  U-shaped 
vertical  surface  118,  and  two  transversely-spaced 
longitudinally-extending  upwardly-facing  coplanar 

55  horizontal  surfaces,  severally  indicated  at  119,  con- 
tinuing  rightwardly  therefrom  to  join  right  end  face  92. 
An  integrally-formed  bulbous  portion  120  extends 
downwardly  from  surface  116  adjacent  right  end  face 

5 
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92  to  accommodate  the  presence  of  a  transverse  hole 
117.  An  annular  groove  121  extends  radially  into  the 
post  member  from  surface  112.  A  plurality  of  horizon- 
tal  holes,  severally  indicated  at  122,  communicate 
surfaces  104,106,  and  may  be  aligned  with  holes  88. 
Thus,  a  plurality  of  fasteners,  severally  indicated  at 
123,  are  shown  as  having  their  head  portions  engag- 
ing  surface  104,  and  having  their  threaded  shank  por- 
tions  passed  through  holes  122  and  matingly 
engaging  tapped  holes  88.  In  the  conventional  man- 
ner,  these  fasteners  may  be  selectively  tightened  to 
securely  mount  post  member  29  on  intermediate  slide 
member  28. 

A  bearing  member  124  is  shown  as  being  a  spe- 
cially-configured  open-ended  tubular  member,  and  is 
adjustably  mounted  within  post  member  29.  This 
bearing  member  has  annular  vertical  left  and  right 
end  faces  125,126,  respectively,  and  an  outer  surface 
which  sequentially  includes  (from  left-to-right):  an 
externally-threaded  portion  128  matingly  engaging 
threads  93,  a  rightwardly-  and  outwardly-facing  fru- 
sto-conical  surface  129,  an  outwardly-facing  horizon- 
tal  cylindrical  surface  1  30,  a  leftwardly-facing  annular 
vertical  surface  131,  and  an  outwardly-facing  hori- 
zontal  cylindrical  surface  132  continuing  rightwardly 
therefrom  to  join  right  end  face  126  and  arranged  to 
slidably  engage  post  member  inner  surface  94.  The 
bearing  member  inner  surface  sequentially  includes 
(from  left-to-right):  an  inwardly-facing  horizontal  cylin- 
drical  surface  1  33  extending  rightwardly  from  left  end 
face  125,  a  leftwardly-facing  annular  vertical  surface 
134,  an  inwardly-facing  horizontal  cylindrical  surface 
135,  a  leftwardly-facing  annular  vertical  surface  136, 
and  an  inwardly-facing  horizontal  cylindrical  138  con- 
tinuing  rightwardly  therefrom  to  join  right  end  face 
126.  Thus,  bearing  member  124  may  be  selectively 
rotated  relative  to  post  member  29  to  vary  the  axial 
position  of  its  right  end  face  126  relative  to  O-ring  98. 
As  shown  in  Figs.  1  and  2,  the  bearing  member  right 
end  face  126  urges  an  annular  low-friction  sleeve  127 
against  the  outer  surface  of  ball  30  via  an  inter- 
mediate  wave  spring  137. 

Referring  now  to  Fig.  5  actuating  member  34  is 
shown  as  being  a  horizontally-elongated  open-ended 
tubular  member  having  annular  vertical  left  and  right 
end  faces  130,131,  respectively,  and  an  outwardly- 
facing  horizontal  cylindrical  surface  132  extending 
therebetween.  A  pair  of  axially-spaced  annular  reces- 
ses  extend  radially  into  the  actuating  member  from 
outer  surface  132  to  receive  and  accommodate  a  pair 
of  ring-like  low-friction  slide  bearings,  severally  indi- 
cated  at  133.  The  cylindrical  outer  surfaces  of  these 
bearings  extend  radially  outwardly  beyond  surface 
132,  and  slidably  engage  post  member  inner  surface 
86.  An  axially-extending  rectangular  slot  134  extends 
into  the  actuating  member  from  outer  surface  132  to 
receive  and  accommodate  intermediate  part  lug  90. 
This  lug-and-slot  forms  somewhat  of  a  key-keyway 

connection  which  restrains  relative  rotation  between 
the  actuating  and  intermediate  members,  and  which 
limits  permissible  relative  sliding  movement  therebet- 
ween.  The  actuating  member  inner  surface  sequen- 

5  tially  includes  (from  left-to-right):  an  inwardly-facing 
horizontal  cylindrical  surface  135  extending  right- 
wardly  from  left  end  face  130,  a  leftwardly-  and  in- 
wardly-facing  frusto-conical  surface  136,  an 
inwardly-facing  horizontal  cylindrical  surface  138,  an 

10  inwardly-facing  concave  spherically-segmented 
annular  surface  139,  and  a  rightwardly-and  inwardly- 
facing  frusto  conical  surface  140  continuing  right- 
wardly  therefrom  to  join  right  end  face  131. 

Referring  now  to  Fig.  6,  the  male  section  docking 
15  member  23  is  shown  as  being  an  assembly  which 

broadly  includes:  an  adjustment  cap  141,  an  annular 
wave  spring  142,  a  left  contoured  bearing  sleeve  143, 
ball  valve  31,  right  contoured  bearing  sleeve  144, 
body  145,  pivot  member  146,  and  approach  guide 

20  148. 
Adjustment  cap  141  is  shown  as  being  a  horizon- 

tally-elongated  open-ended  stepped  tubular  member 
having  annular  vertical  left  and  right  end  faces 
149,150,  respectively,  and  an  outer  surface  which 

25  sequentially  includes:  an  externally-threaded  portion 
151  extending  rightwardly  from  left  end  face  149,  a 
rightwardly-  and  outwardly-facing  frusto-conical  sur- 
face  152,  and  an  outwardly-facing  horizontal  cylindri- 
cal  surface  153  continuing  rightwardly  therefrom  to 

30  join  right  end  face  1  50.  The  inner  surface  is  stepped, 
and  sequentially  includes  (from  left-to-right):  an  in- 
wardly-facing  horizontal  cylindrical  surface  154 
extending  rightwardly  from  left  end  face  149,  a  left- 
wardly-facing  annular  vertical  surface  155,  an  in- 

35  wardly-facing  horizontal  cylindrical  surface  156,  a 
leftwardly-facing  annular  vertical  surface  158,  and  an 
inwardly-facing  horizontal  cylindrical  surface  159 
continuing  rightwardly  therefrom  to  join  right  end  face 
150. 

40  Left  bearing  sleeve  143  has  annular  vertical  left 
and  right  end  faces  160,161,  respectively;  an  out- 
wardly-facing  horizontal  cylindrical  surface  162 
extending  therebetween;  and  an  inner  surface  which 
sequentially  includes:  an  inwardly-facing  horizontal 

45  cylindrical  surface  163extending  rightwardly  from  left 
end  face  160,  and  an  annular  concave  spherically- 
segmented  surface  164  continuing  rightwardly  there- 
from  to  join  right  end  face  161.  Surface  164  is 
arranged  to  slidably  engage  the  outer  surface  of  ball 

so  valve  31. 
Ball  valve  31  is  of  the  rotating-type,  and  is  more 

particularly  shown  in  U.S.  Patents  No.  4,473,211, 
4,627,598  and/or  4,664,149,  the  aggregate  disclos- 
ures  of  which  are  hereby  incorporated  by  reference. 

55  This  ball  has  a  spherical  outer  surface  165,  and  is  pro- 
vided  with  a  U-shaped  diametrical  flow  passageway 
166  therethrough.  The  entire  spherical  outer  surface 
165  does  not  appear  in  Fig.  6  because  this  view  is 

6 
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taken  centrally  through  the  passageway.  The  ball  is 
also  provided  with  a  radially-extending  rectangular 
slot  168,  to  slidably  accommodate  the  presence  of  a 
pivot  pin  passed  through  the  hole  provided  at  the  right 
end  of  movable  post  member  29. 

Right  bearing  member  144  is  shown  as  being  a 
ring-shaped  member  having  annular  vertical  left  and 
right  end  faces  169,170,  respectively,  and  an  out- 
wardly-facing  horizontal  cylindrical  surface  171 
extending  therebetween.  The  inner  surface  172  is 
configured  as  an  annular  spherical  segment,  and  is 
also  adapted  to  slidably  engage  ball  spherical  outer 
surface  165.  Bearing  sleeves  143,  144  are  formed  of 
a  suitable  low-friction  material,  such  as  polytetraf- 
louroethylene  (e.g.,  Teflon®)  or  the  like. 

Body  145  is  shown  as  being  a  horizontally-elon- 
gated  specially-configured  tubular  member  having  an 
in-turned  right  marginal  end  portion.  More  particu- 
larly,  this  body  has  annular  vertical  left  and  right  end 
faces  173,  174,  respectively,  and  an  outer  surface 
which  sequentially  includes  (from  left-to-right):  an  out- 
wardly-facing  horizontal  cylindrical  surface  175 
extending  rightwardly  from  left  end  face  173,  a  left- 
wardly-facing  annular  vertical  surface  176,  an  out- 
wardly-facing  horizontal  cylindrical  surface  178,  a 
leftwardly-facing  annular  vertical  surface  179,  an  out- 
wardly-facing  horizontal  cylindrical  surface  180,  a 
leftwardly-facing  annular  vertical  surface  181  ,  an  out- 
wardly-facing  horizontal  cylindrical  surface  182,  a 
rightwardly-facing  annular  vertical  surface  183,  an 
outwardly-facing  horizontal  cylindrical  surface  184,  a 
rightwardly-facing  annular  vertical  surface  185,  an 
outwardly-facing  horizontal  cylindrical  surface  186, 
an  externally-threaded  portion  188,  an  outwardly-fac- 
ing  horizontal  cylindrical  surface  189,  a  rightwardly- 
and  outwardly-facing  frusto-conical  surface  190,  an 
outwardly-facing  horizontal  cylindrical  surface  191, 
an  outwardly-and  rightwardly-facing  frusto-conical 
surface  192,  an  outwardly-facing  horizontal  cylindri- 
cal  surface  193,  and  an  outwardly-  and  rightwardly- 
facing  frusto-conical  surface  194  continuing 
rightwardly  therefrom  to  join  right  end  face  174.The 
inner  surface  of  body  145  sequentially  includes  (from 
left-to-right):  an  internally-threaded  portion  195 
extending  rightwardly  from  left  end  face  173,  an  in- 
wardly-facing  horizontal  cylindrical  surface  196,  a 
leftwardly-facing  annular  vertical  surface  198,  a  left- 
wardly-  and  inwardly-facing  frusto-conical  surface 
199,  and  an  inwardly-facing  horizontal  cylindrical  sur- 
face  200  continuing  rightwardly  therefrom  to  join  right 
end  face  174.  An  annular  groove  or  recess  extend 
radially  into  the  body  from  frusto-conical  surface  199 
to  receive  and  accommodate  an  O-ring  201  . 

Pivot  member  146  is  shown  as  being  a  horizon- 
tally-elongated  specially-configured  open-ended 
tubular  member  having  annular  vertical  left  and  right 
end  faces  202,203,  respectively.  The  outer  surface  of 
this  member  sequentially  includes  (from  left-to-right): 

an  outwardly-facing  horizontal'cylindrical  surface 
204,  a  leftwardly-facing  annular  vertical  surface  205, 
an  outwardly-facing  horizontal  cylindrical  surface 
206,  a  leftwardly-facing  annular  vertical  surface  208, 

5  and  an  outwardly-facing  convex  spherically-segmen- 
ted  surface  209  continuing  rightwardly  therefrom  to 
join  right  end  face  203.  The  inner  surface  of  member 
206  sequentially  includes  (from  left-to-right):  an  in- 
wardly-facing  horizontal  cylindrical  surface  210 

10  extending  rightwardly  from  left  end  face  202,  an  inter- 
nally-threaded  portion  211  ,  a  rightwardly-facing  annu- 
lar  vertical  surface  212,  an  inwardly-facing  horizontal 
cylindrical  surface  213,  a  rightwardly-facing  annular 
vertical  surface  214,  an  inwardly-facing  horizontal 

15  cylindrical  surface  215,  a  leftwardly-facing  annular 
vertical  surface  216,  and  an  inwardly-facing  horizon- 
tal  cylindrical  surface  218  continuing  rightwardly 
therefrom  to  join  right  end  face  203.  Pivot  member 
146  is  arranged  to  be  operatively  positioned  within  the 

20  actuating  member  such  that  complementarily-conf  ig- 
ured  spherically-segmented  surfaces  209,  139  slid- 
ably  engage  one  another.  Hence,  the  male  section 
docking  member  23  is  mounted  for  omni-directional 
pivotal  movement  relative  to  actuating  member  34. 

25  Approach  guide  148  is  shown  as  being  a  horizon- 
tally-elongated  open-ended  tubular  member  having 
annular  vertical  left  and  right  end  faces  219,220,  re- 
spectively,  and  as  having  an  inner  surface  which 
sequentially  includes:  an  inwardly-facing  horizontal 

30  cylindrical  surface  221  extending  rightwardly  from  left 
end  face  219,  and  a  rightwardly-  and  inwardly-facing 
frusto-conical  surface  222  continuing  rightwardly 
therefrom  to  join  right  end  face  220.  The  outer  surface 
of  guide  148  sequentially  includes  (from  left-to-right): 

35  an  outwardly-facing  horizontal  cylindrical  surface 
223,  a  rightwardly-facing  annular  vertical  surface 
224,  an  outwardly-facing  horizontal  cylindrical  sur- 
face  225,  a  leftwardly-facing  annular  vertical  surface 
226,  and  an  outwardly-facing  horizontal  cylindrical 

40  surface  228  continuing  rightwardly  therefrom  to  join 
right  end  face  220.  Thus,  the  outer  surface  of 
approach  member  148  is  configured  to  have  an  integ- 
rally-formed  hook  member  at  its  left  end,  which  is 
adapted  to  be  snapped  into  the  pivot  member  annular 

45  recess  defined  by  surfaces  214,215,  216. 
Referring  now  to  Fig.  7,  the  female  section  dock- 

ing  member  24  is  shown  as  broadly  including  (from 
left-to-right):  a  pivot  member  229,  a  body  230,  a  bear- 
ing  sleeve  144,  ball  valve  element  31,  bearing  sleeve 

so  143,  wave  spring  142,  and  adjustment  cap  141.  Since 
ball  31  and  elements  141-144  have  been  previously 
described,  a  further  description  thereof  will  be  omit- 
ted,  except  to  say  that  these  various  elements  appear 
as  mirror  images  of  the  corresponding  elements 

55  depicted  in  Fig.  6. 
Pivot  member  229  is  shown  as  being  a  horizon- 

tally-elongated  specially-configured  member  having 
annular  vertical  left  and  right  end  faces  231  ,232,  re- 
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spectively,  and  an  inner  surface  defined  by  internally- 
threaded  portion  233  extending  therebetween.  The 
outer  surface  of  this  member  sequentially  includes 
(from  left-to-right):  an  outwardly-facing  convex 
spherically-segmented  surface  234  adapted  to  slid- 
ably  engage  female  section  actuating  member  inner 
surface  139,  a  rightwardly-facing  annular  vertical  sur- 
face  235,  and  an  outwardly-facing  horizontal  cylindri- 
cal  surface  236  continuing  rightwardly  therefrom  to 
join  right  end  face  232. 

Female  docking  section  body  230  is  shown  as 
being  a  horizontally-elongated  specially-configured 
stepped  tubular  member  having  annular  vertical  left 
and  right  end  faces  238,239,  respectively.  The  outer 
surface  of  body  230  sequentially  includes  (from  left- 
to-right):  an  outwardly-facing  horizontal  cylindrical 
surface  240  extending  rightwardly  from  left  end  face 
238,  an  externally-threaded  portion  241,  a  right- 
wardly-facing  annular  vertical  surface  242,  an  out- 
wardly-facing  horizontal  cylindrical  surface  243,  a 
leftwardly-facing  annularvertical  surface  244,  an  out- 
wardly-facing  horizontal  cylindrical  surface  245,  a 
rightwardly-facing  annularvertical  surface  246,  an  in- 
wardly-facing  horizontal  cylindrical  surface  248 
extending  leftwardly  therefrom,  a  rightwardly-facing 
annular  vertical  surface  249,  an  outwardly-facing 
horizontal  cylindrical  surface  250,  a  rightwardly-fac- 
ing  annularvertical  surface  251,  an  outwardly-facing 
horizontal  cylindrical  surface  252,  a  rightwardly-fac- 
ing  annular  vertical  surface  253,  and  an  outwardly- 
facing  horizontal  cylindrical  surface  254  continuing 
rightwardly  therefrom  to  join  right  end  face  239.  The 
inner  surface  of  body  230  sequentially  includes  (from 
left-to-right):  a  leftwardly-  and  inwardly-facing  frusto- 
conical  surface  255  extending  rightwardly  from  left 
end  face  238,  two  axially-spaced  inwardly-facing  hori- 
zontal  cylindrical  surfaces  256,258,  a  leftwardly-fac- 
ing  annular  vertical  surface  259,  an  inwardly-facing 
horizontal  cylindrical  surface  260,  a  rightwardly-  and 
inwardly-facing  spherically-segmented  concave  sur- 
face  261,  a  rightwardly-facing  annular  vertical  sur- 
face  262,  an  inwardly-facing  horizontal  cylindrical 
surface  263,  and  an  internally-threaded  portion  264 
continuing  rightwardly  therefrom  to  join  right  end  face 
239.  An  annular  groove  is  shown  as  extending  radially 
into  the  body  from  frusto-conical  surface  261  to 
receive  and  accommodate  an  O-ring  265.  Three  axi- 
ally-spaced  annular  grooves  are  shown  as  extending 
into  the  body  member  between  surfaces  255,256, 
256,258  and  258,259,  respectively,  to  receive  and 
accommodate  three  O-rings  266,268  and  269,  re- 
spectively.  These  three  O-rings  extend  progressively 
radially  inwardly  from  left-to-right.  In  other  words,  O- 
ring  269  is  arranged  to  be  radially  inwardly  of  O-ring 
268,  which  extends  radially  inwardly  of  O-ring  266.  O- 
rings  266,268,269  are  adapted  to  sealingly  engage 
male  docking  member  body  surfaces  189,191,193, 
respectively,  when  the  two  coupling  sections  are 

joined  together. 
The  first  bellows  32  surrounds  stationary  post 

member  26  and  has  its  left  marginal  end  portion  270 
snapped  into  sealing  engagement  with  flange  portion 

5  of  the  stationary  post  member,  and  has  its  right  mar- 
ginal  end  portion  271  snapped  into  sealing  engage- 
ment  with  the  flange  portion  of  the  movable  post 
member.  The  second  bellows  33  surrounds  the  mov- 
able  post  member  29  and  has  its  left  marginal  end 

10  portion  272  sealing  by  engaging  the  flange  portion  of 
the  movable  post  member,  and  has  its  right  marginal 
end  portion  273  sealingly  engaging  the  associated 
docking  member.  Each  of  these  bellows  functions  to 
sealingly  connect  the  associated  structure  to  which  its 

15  ends  are  sealingly  secured.  Moreover,  each  bellows 
has  an  integral  spring  function  and  biases  the  actuat- 
ing  member  toward  its  extended  position,  as  shown  in 
Fig.  1.  Thus,  first  bellows  32  urges  the  intermediate 
and  movable  post  members  to  move  away  from  the 

20  body  and  stationary  post  member,  and  the  second 
bellows  urges  the  actuating  member  and  the 
associated  docking  member  to  move  away  from  the 
intermediate  and  movable  post  members.  If  desired, 
a  compressed  coil  spring  274  may  be  arranged-within 

25  the  first  bellows  to  act  between  surface  66  and  the 
leftwardly-facing  surface  of  the  bellows  right  marginal 
end  portion,  to  supplement  the  bias  exerted  by  bel- 
lows  32.  This  spring  274  is  shown  as  being  present  in 
the  male  section,  but  absent  in  the  female  section.  In 

30  the  preferred  embodiment,  first  bellows  32  exerts  a 
greater  force  on  the  movable  post  member,  than  sec- 
ond  bellows  33  exerts  on  the  actuating  member.  This 
differential  force  insures  that  the  actuating  member 
will  move  first  from  its  extended  position  to  its  retrac- 

35  ted  position  relative  to  the  intermediate  member,  bef- 
ore  the  now-retracted  actuating  and  intermediate 
members  move  together  toward  their  retracted  posi- 
tions  relative  to  the  body.  Otherwise,  sequential  rota- 
tion  of  the  in-board  and  out-board  valve  elements 

40  would  not  necessarily  occur.  While  presently  prefer- 
red  because  of  the  integral  spring  and  sealing  func- 
tions,  these  bellows  are  not  invariably  required.  If 
desired,  such  functions  could  be  provided  by  separate 
elements.  For  example,  coil  springs  or  the  like  could 

45  be  used  to  exert  the  differential  force  on  the  movable 
elements,  and  othertypes  of  seals  (e.g.,  sliding  seals, 
diaphragms,  etc.)  could  be  employed  to  perform  the 
sealing  function.  Thus,  the  scope  of  the  appended 
claims  should  not  be  regarded  as  being  limited  to  the 

so  rise  of  a  bellows,  unless  an  express  limitation  to  that 
effect  appears  therein. 

Docking  sequence 

55  The  initial  docking  sequence  when  the  male  and 
female  coupling  sections  are  brought  together,  is  illus- 
trated  in  Figs.  8-13. 

In  Fig.  8,  the  male  and  female  coupling  sections 

8 
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are  shown  as  having  been  initially  positioned  relative 
to  one  another  prior  to  connection.  The  flow  passage- 
way  through  female  section  21  is  shown  as  being  ver- 
tically  and  angularly  misaligned  with  respect  to  the 
flow  passageway  through  male  section  20.  Note  that 
the  intermediate  part  of  each  section  is  in  its  extended 
position  relative  to  the  associated  body,  that  the 
actuating  member  of  each  section  is  in  its  extended 
position  relative  to  the  associated  intermediate  mem- 
ber  and  body,  and  that  the  in-board  balls  are  in  their 
flow-preventing  positions.  Thus,  Fig.  8  simply  shows 
the  misaligned  coupling  sections  as  having  been  ini- 
tially  brought  into  physical  contact  with  one  another 
such  that  female  section  frusto-conical  surface  255 
just  engages  male  section  frusto-conical  surface  222 
at  one  point. 

Fig.  9  is  a  view  similar  to  Fig.  8,  but  shows  the  two 
coupling  sections  as  having  moved  slightly  further 
toward  one  another.  Note  that  the  point  of  contact  be- 
tween  surfaces  255,  222  is  slightly  different,  and  that 
the  two  docking  members  have  begun  to  pivot  relative 
to  their  associated  bodies. 

Fig.  10  is  a  view  similar  to  Fig.  9,  but  shows  the 
two  coupling  sections  as  having  been  further  moved 
horizontally  toward  one  another.  Note  that  the  right 
marginal  end  portion  of  the  male  docking  member  23 
is  now  clearly  inserted  into  the  female  section  docking 
member,  and  that  the  two  coupling  sections  have 
rotated  relative  to  their  respective  bodies  so  as  to  pro- 
vide  a  coarse  facing  engagement  between  the  male 
and  female  docking  members. 

Fig.  11  is  a  view  generally  similar  to  Fig.  10,  but 
shows  the  male  docking  member  as  having  been 
inserted  further  into  the  female  docking  member. 
Note  that  the  respective  docking  members  have 
pivoted  such  that  female  section  O-rings  266,268,269 
have  just  engaged  male  section  surfaces 
189,191,193,  respectively.  It  should  also  be  noted  that 
male  docking  member  surface  174  is  now  arranged 
in  parallel  facing  relation  to  female  docking  member 
surface  259. 

Fig.  12  is  a  view  generally  similar  to  Fig.  11,  but 
shows  the  two  coupling  sections  as  having  been 
moved  further  toward  one  another  such  that  female 
docking  member  surface  174  abuttingly  engages 
male  docking  member  surface  259.  In  Figs.  8-12,  the 
intermediate  and  actuating  members  of  the  respec- 
tive  coupling  sections  are  shown  as  being  in  their  ful- 
ly-extended  positions,  with  the  in-board  balls 
remaining  in  their  flow-preventing  positions. 

Fig.  13  is  a  view  generally  similar  to  Fig.  12,  but 
shows  the  intermediate  and  actuating  members  of 
each  coupling  section  as  having  moved  from  their 
extended  to  their  retracted  positions,  with  the  in-board 
ball  valve  elements  having  been  rotated  to  their  flow- 
permitting  positions.  This  figure  also  illustrates  the 
two  coupling  sections  as  being  vertically  misaligned, 
with  such  alignment  being  accommodated  by  the 

abutting  pivotal  docking  members.  When  the  two 
joined  coupling  sections  are  thereafter  held  together, 
such  as  by  a  quick-disconnect  mechanism  (not 
shown),  there  may  be  additional  forces  exerted  on  the 

5  sections  which  bias  them  into  horizontal  alignment. 

Ball-rotation  sequence 

The  ball-rotation  sequence  is  illustrated  in  Figs. 
10  14-17. 

Fig.  14  shows  the  male  and  female  coupling  sec- 
tions  as  having  been  initially  brought  together,  prior  to 
connection.  In  this  position,  the  four  ball  elements  are 
shown  as  being  in  their  respective  flow-preventing 

15  positions.  Fig.  14  also  shows  the  two  docking  mem- 
bers  as  being  in  the  initial  position  illustrated  in  Fig.  8. 

Fig.  15  is  a  view  similar  to  Fig.  14,  but  shows  the 
two  coupling  sections  as  having  been  moved  rela- 
tively  toward  one  another  such  that  the  docking  mem- 

20  ber  facing  surfaces  174,  259  abuttingly  engage  one 
another.  Note  that  the  intermediate  and  actuating 
members  of  each  coupling  section  are  still  in  their 
extended  positions.  Note  also  that  female  section  O- 
rings  266,  268,  269  have  engaged  male  docking 

25  member  surfaces  189,  191,  193  to  seal  the  interface 
joint  between  the  two  docking  members  prior  to  rota- 
tion  of  the  ball  valve  elements. 

Fig.  16  is  a  view  generally  similar  to  Fig.  15,  but 
shows  the  two  coupling  sections  as  having  been 

30  moved  further  relatively  toward  one  another.  In  this 
view,  the  actuating  member  of  each  coupling  section 
is  shown  as  having  moved  from  its  extended  position 
relative  to  the  surrounding  intermediate  member,  to 
its  retracted  position.  Such  movement  of  the  actuating 

35  member  relative  to  the  intermediate  member  causes 
the  in-board  ball  valve  elements  to  rotate  from  their 
flow-preventing  positions  (as  shown  in  Fig.  15),  to 
their  flow-permitting  positions,  as  shown  in  Fig.  16. 
Note  that  the  two  outboard  valve  elements  remain  in 

40  their  flow-preventing  positions. 
Fig.  17  is  a  view  generally  similar  to  Fig.  16,  but 

shows  the  intermediate  members  as  having  moved 
relative  to  their  associated  bodies.  When  this  occurs, 
the  out-board  ball  valve  elements  rotate  toward  their 

45  flow-permitting  positions,  thereby  to  complete  the 
connected  passageway  through  the  coupling  device. 

When  the  two  coupling  sections  are  physically 
separated  from  one  another,  the  ball-rotation  sequ- 
ence  is  the  reverse  of  that  just  described.  More  par- 

50  ticularly,  when  the  connected  sections  are  initially 
moved  apart,  the  out-board  ball  valve  elements  first 
rotate  from  their  flow-permitting  positions  to  their 
flow-preventing  positions.  As  the  coupling  sections 
move  further  apart,  the  in-board  ball  valve  elements 

55  then  rotate  from  their  flow-preventing  positions  to 
their  flow-preventing  positions,  after  which  the  two 
coupling  sections  may  be  physically  separated  from 
one  another. 

9 



17 EP  0  393  056  B1 18 

Thus,  in  the  preferred  embodiment,  the  valve  ele- 
ments  of  each  coupling  section  rotates  sequentially 
between  their  flow-preventing  and  flow-permitting 
positions.  The  two  valve  elements  of  each  section  are 
provided  in  series  in  the  flow  passage  therethrough, 
and  thus  provide  a  dual-redundant  seal  in  each  sepa- 
rated  coupling  section.  Hence,  even  if  one  ball  valve 
were  to  remain  in  its  flow-permitting  position,  or  in 
some  position  other  than  in  its  fully-closed  flow-pre- 
venting  position,  the  other  ball  would  close  the  flow 
passageway  through  the  separated  section. 

Modifications 

The  present  invention  contemplates  that  various 
changes  and  modifications  may  be  made.  For 
example,  the  first  and  second  bellows  may  bias  the 
intermediate  and  actuating  members  towards  their 
extended  positions.  Alternatively,  physically-separate 
springs  or  the  like  or  other  resilent  members  may  be 
used  to  provide  this  biasing  action.  Filters  and  the  like 
may  be  provided  in  the  flow  passageway,  as  desired. 
While  the  preferred  embodiment  is  shown  as  having 
duel  redundant  valve  elements,  three  or  more  valve 
elements  might  alternatively  be  provided. 

The  physical  structure  of  the  various  parts  and 
components  may  be  readily  changed  as  desired.  For 
example,  a  slot-and-recess  connection  is  shown  as 
being  provided  between  the  intermediate  member, 
and  between  the  intermediate  and  actuating  mem- 
bers.  However,  this  is  somewhat  schematic,  and  is 
simply  used  to  illustrate  the  principles  of  the  invention. 
Obviously,  other  types  of  devices  for  limiting  or  rest- 
raining  relative  axial  movement  between  these  mem- 
bers,  and/or  for  preventing  relative  rotation 
therebetween,  might  alternatively  be  employed.  In  the 
preferred  embodiment,  the  actuating  mechanism 
sequentially  rotates  the  in-board  and  out-board  balls 
of  each  section  between  their  flow-permitting  and 
flow-preventing  positions.  However,  this  sequential 
operation  may  be  readily  changed  to  simultaneous 
operation,  as  desired. 

Claims 

1.Acouplingsection(20or21)forafluid  cou  pi  i  ng 
device  wherein  said  coupling  section  is  arranged  to 
be  releasably  connected  to  another  section,  compris- 
ing  an  elongate  body  (25)  provided  with  a  flow  pas- 
sageway  therethrough,  an  actuating  member  (34) 
mounted  for  movement  relative  to  said  body  between 
two  extreme  positions,  and  a  valve  element  (31) 
operatively  arranged  in  said  passageway  and  being 
mounted  for  rotation  between  a  flow-preventing  posi- 
tion  and  a  flow-permitting  position,  said  valve  element 
(31)  being  in  said  flow-preventing  position  when  said 
actuating  member  (34)  is  in  one  of  said  extreme  posi- 

tions  and  being  in  said  flow-permitting  position  when 
said  actuating  member  (34)  is  in  the  other  of  said  ex- 
treme  positions, 

characterised  by  at  least  one  further  valve  ele- 
5  ment  (30)  operatively  arranged  in  said  flow  passage- 

way  and  mounted  for  rotation  between  a 
flow-preventing  position  and  a  flow-permitting  posi- 
tion,  said  at  least  one  further  valve  element  (30)  being 
in  its  flow-preventing  position  when  said  actuating 

10  member  (34)  is  in  said  one  extreme  position  and  being 
in  its  flow-permitting  position  when  said  actuating 
member  is  in  said  other  extreme  position; 

and  by  an  actuating  mechanism  (26,28,29)  for 
selectively  rotating  said  valve  elements  (30,31) 

15  sequentially  between  their  flow-preventing  positions 
and  their  flow-permitting  positions  when  said  actuat- 
ing  member  (34)  is  moved  from  said  one  extreme 
position  to  said  other  extreme  position, 

whereby,  when  said  actuating  member  (34)  is 
20  in  said  one  extreme  position,  said  valve  elements 

(30,31)  will  close  said  flow  passageway. 
2.  A  coupling  section  according  to  claim  1  ,  whe- 

rein  each  of  said  valve  elements  (30,31)  is  in  its  flow- 
preventing  position  when  said  actuating  member  (34) 

25  is  in  a  first  position  relative  to  said  body  (25),  wherein 
one  of  said  valve  elements  (30)  is  in  its  flow-prevent- 
ing  position  and  another  of  said  valve  elements  (31) 
is  in  its  flow-  permitting  position  when  said  actuating 
member  (34)  is  in  a  second  position  relative  to  said 

30  body  (25),  and  wherein  each  of  said  valve  elements 
(30,31)  is  in  its  flow-  permitting  position  when  said 
actuating  member  (34)  is  in  a  third  position  relative  to 
said  body  (25). 

3.  A  coupling  section  according  to  claim  1  ,  whe- 
35  rein  said  actuating  member  (34)  is  biased  toward  said 

one  extreme  position. 
4.  A  coupling  section  according  to  claim  1  ,  whe- 

rein  said  actuating  member  (34)  is  telescopingly 
received  in  said  body  (25). 

40  5.  A  coupling  section  according  to  claim  1,  and 
further  comprising  a  docking  member  (23  or  24) 
mounted  on  said  actuating  member  (34)  for  omni- 
directional  pivotal  movement  relative  thereto  to 
accommodate  an  initial  misalignment  of  said  coupling 

45  section  (20  or  21  )  with  said  other  section  (21  or  20)  to 
which  it  is  to  be  connected. 

6.  A  coupling  section  according  to  claim  5,  whe- 
rein  said  docking  member  (23  or  24)  continuously 
engages  one  of  said  valve  elements  (31),  wherein 

so  said  valve  element  (31)  has  a  central  axis,  and  whe- 
rein  the  pivotal  axis  of  said  docking  member  (23  or24) 
is  coincident  with  said  central  axis  of  said  valve  ele- 
ment  (31). 

7.  A  coupling  section  according  to  claim  1  ,  whe- 
55  rein  said  actuating  mechanism  comprises  a  first  post 

member  (26)  mounted  fast  to  said  body  (25)  and  a 
second  post  member  (29)  mounted  for  movement 
relative  to  said  body  (25),  one  of  said  valve  elements 
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(30)  being  eccentrically  connected  to  said  first  post 
member  (26),  a  second  of  said  valve  elements  (31) 
being  eccentrically  connected  to  said  second  post 
member  (29),  and  said  actuating  member  (34)  engag- 
ing  said  second  valve  element  (31)  and  being  moun- 
ted  for  movement  relative  to  said  second  post 
member  (29). 

8.  A  coupling  section  according  to  claim  7,  whe- 
rein  said  second  post  member  (29)  and  said  actuating 
member  (34)  are  telescopingly  received  in  said  body 
(25). 

9.  Acoupling  section  according  to  claim  7,  further 
comprising  a  first  flexible  seal  (32)  surrounding  said 
flow  passageway  and  operatively  engaging  said  body 
(25)  and  said  second  post  member  (29),  and  a  second 
flexible  seal  (33)  surrounding  said  flow  passageway 
and  operatively  engaging  said  second  post  member 
(29)  and  said  actuating  member  (34). 

10.  Acoupling  section  according  to  claim  9,  whe- 
rein  said  first  and  second  seals  (32,33)  are  opera- 
tively  arranged  to  urge  said  actuating  member  (34) 
toward  said  one  extreme  position. 

11.  Acoupling  section  according  to  claim  9,  whe- 
rein  said  first  seal  (32)  is  a  bellows. 

12.  Acoupling  section  according  to  claim  9,  whe- 
rein  said  second  seal  (33)  is  a  bellows. 

13.  A  coupling  section  according  to  claim  8, 
further  comprising  stop  means  (79,89;90,134)  opera- 
tively  arranged  to  prevent  movement  of  said  actuating 
member  (34)  beyond  either  extreme  position. 

14.  Acoupling  section  according  to  claim  8,  whe- 
rein  said  stop  means  (79,89)  is  operatively  arranged 
to  limit  axial  movement  of  said  second  post  member 
(29)  relative  to  said  body  (25). 

Patentanspruche 

1.  Kupplungsteil  (20  oder  21)  fur  ein  fur  Flussig- 
keiten  und  Gase  bestimmtes  Kupplungsgerat,  der  fur 
eine  losbare  Verbindung  mit  einem  anderen  Teil  ge- 
eignet  ist,  mit  einem  langgestreckten  Korper  (25),  der 
mit  einem  Durchgang  fur  die  Stomung  versehen  ist, 
mit  einem  Betatigungsglied  (34),  das  fur  eine  Bewe- 
gung  relativ  zum  Korper  zwischen  zwei  Aulienstellun- 
gen  montiert  ist,  und  mit  einem  Ventilelement  (31), 
das  betriebsmaliig  in  dem  Durchgang  angeordnet 
und  fur  eine  Drehung  zwischen  einer  die  Stromung 
verhindernden  Stellung  und  einer  die  Stromung  zu- 
lassenden  Stellung  angebracht  ist  und  sich  in  der  die 
Stromung  verhindernden  Stellung  befindet,  wenn 
das  Betatigungsglied  (34)  die  eine  Au  lie  nstel  lung  ein- 
nimmt,  und  in  der  die  Stromung  zulassenden  Stellung 
befindet,  wenn  das  Betatigungsglied  (34)  die  andere 
Au  lie  nstel  lung  einnimmt, 

dadurch  gekennzeichnet,  dali  mindestens  ein 
weiteres  Ventilelement  (30)  betriebsmaliig  in  dem 
Durchgang  fur  die  Stromung  angeordnet  und  fur  eine 

Drehung-zwischen  einer  die  Stromung  verhindern- 
den  Stellung  und  einer  die  Stromung  zulassenden 
Stellung  angebracht  ist  und  sich  in  seiner  die  Stro- 
mung  verhindernden  Stellung  befindet,  wenn  das  Be- 

5  tatigungsglied  (34)  die  eine  Aulienstellung  einnimmt, 
und  in  seiner  die  Stromung  zulassenden  Stellung  be- 
findet,  wenn  das  Betatigungsglied  die  andere  Aulien- 
stellung  einnimmt, 

und  dali  ein  Betatigungs-Mechanismus  (26, 
10  28,  29)  vorgesehen  ist,  urn  die  Ventilelemente  (30,  31) 

nacheinander  zwischen  ihrer  die  Stromung  verhin- 
dernden  Stellung  und  ihrer  die  Stromung  zulassen- 
den  Stellung  zu  drehen, 

wenn  das  Betatigungsglied  (34)  von  dereinen 
15  Aulienstellung  zu  der  anderen  Aulienstellung  bewegt 

wird,  wobei  die  Ventilelemente  (30,  31)  den  Durch- 
gang  fur  die  Stromung  verschlielien,  wenn  das  Beta- 
tigungsglied  (34)  die  eine  Aulienstellung  einnimmt. 

2.  Kupplungsteil  gemali  Anspruch  1  ,  bei  dem  sich 
20  jedes  Ventilelement  (30,  31)  in  seiner  die  Stromung 

verhindernden  Stellung  befindet,  wenn  das  Betati- 
gungsglied  (34)  relativ  zu  dem  Korper  (25)  eine  erste 
Stellung  einnimmt,  bei  dem  sich  das  eine  Ventilele- 
ment  (30)  in  seiner  die  Stromung  verhindernden  Stel- 

25  lung  und  das  andere  Ventilelement  (31)  in  seiner  die 
Stromung  zulassenden  Stellung  befindet,  wenn  das 
Betatigungsglied  (34)  relativ  zu  dem  Korper  (25)  eine 
zweite  Stellung  einnimmt,  und  bei  dem  sich  jedes 
Ventilelement  (30,  31)  in  seiner  die  Stromung  zulas- 

30  senden  Stellung  befindet,  wenn  das  Betatigungsglied 
(34)  relativ  zu  dem  Korper  (25)  eine  dritte  Stellung  ein- 
nimmt. 

3.  Kupplungsteil  gemali  Anspruch  1,  bei  dem 
dem  Betatigungsglied  (34)  in  Richtung  auf  die  eine 

35  Aulienstellung  eine  Vorspannung  erteilt  wird. 
4.  Kupplungsteil  gemali  Anspruch  1  ,  bei  dem  das 

Betatigungsglied  (34)  teleskopartig  in  dem  Korper 
(25)  aufgenommen  ist. 

5.  Kupplungsteil  gemali  Anspruch  1,  beidemfer- 
40  ner  ein  Anlegeteil  (23  oder  24)  fur  eine  Schwenkbe- 

wegung  in  alle  Richtungen  relativ  zu  und  auf  dem 
Betatigungsglied  (34)  angebracht  ist,  urn  eine  anfang- 
liche  mangelhafte  Ausrichtung  des  Kupplungsteiles 
(20  oder  21)  zu  dem  anderen  Teil  (21  oder  20)  zu  be- 

45  heben,  mit  dem  es  verbunden  werden  soil. 
6.  Kupplungsteil  gemali  Anspruch  5,  bei  dem  der 

Anlegeteil  (23  oder  24)  standig  in  das  eine  Ventilele- 
ment  (31)  eingreift,  das  eine  Mittelachse  aufweist, 
und  bei  dem  die  Schwenkachse  des  Anlegeteiles  (23 

so  oder  24)  mit  der  Mittelachse  des  Ventilelementes  (31) 
zusammenfallt. 

7.  Kupplungsteil  gemali  Anspruch  1  ,  bei  dem  der 
Betatigungs-Mechanismus  einen  ersten  fest  an  dem 
Korper  (25)  montierten  Stander  (26)  und  einen  zwei- 

55  ten  relativ  zu  dem  Korper  (25)  bewegbar  montierten 
Stander  (29)  enthalt,  wobei  das  eine  Ventilelement 
(30)  exzentrisch  mit  dem  ersten  Stander  (26)  und  das 
zweite  Ventilelement  (31)  exzentrisch  mit  dem  zwei- 
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ten  Stander  (29)  verbunden  ist  und  das  Betatigungs- 
glied  (34)  bei  einem  Eingriff  in  das  zweite  Ventilele- 
ment  (31)  relativ  zu  dem  zweiten  Stander  (29) 
bewegbar  montiert  ist. 

8.  Kupplungsteil  gemali  Anspruch  7,  bei  dem  der 
zweite  Stander  (29)  und  das  Betatigungsglied  (34)  te- 
leskopartig  in  dem  Korper  (25)  aufgenommen  sind. 

9.  Kupplungsteil  gemali  Anspruch  7,  bei  dem  fer- 
ner  eine  erste  biegsame  Dichtung  (32)  den  Durch- 
gang  fur  die  Stromung  umgibt  und  betriebsfahig  in 
den  Korper  (25)  und  den  zweiten  Stander  (29)  ein- 
greift  und  eine  zweite  biegsame  Dichtung  (33)  den 
Durchgang  fur  die  Stromung  umgibt  und  betriebs- 
maliig  in  den  zweiten  Stander  (29)  und  das  Betati- 
gungsglied  (34)  eingreift. 

10.  Kupplungsteil  gemali  Anspruch  9,  bei  dem 
die  beiden  Dichtungen  (32,  33)  betriebsmaliig  derart 
angeordnet  sind,  dali  das  Betatigungsglied  (34)  in 
Richtung  der  einen  Aulienstellung  gedruckt  wird. 

11.  Kupplungsteil  gemali  Anspruch  9,  beidemdie 
erste  Dichtung  (32)  ein  Balg  ist. 

12.  Kupplungsteil  gemali  Anspruch  9,  bei  dem 
die  zweite  Dichtung  (33)  ein  Balg  ist. 

13.  Kupplungsteil  gemali  Anspruch  8,  bei  dem 
ferner  Anschlage  (79,  89;  90,  134)  betriebsmaliig  der- 
art  angeordnet  sind,  dali  eine  Bewegung  des  Betati- 
gungsgliedes  (34)  uber  eine  Aulienstellung  hinaus 
unterbunden  ist. 

14.  Kupplungsteil  gemali  Anspruch  8,  bei  dem 
die  Anschlage  (79,  89)  betriebsmaliig  derart  angeord- 
net  sind,  dali  eine  Bewegung  des  zweiten  Standers 
(29)  in  Achsrichtung  relativ  zu  dem  Korper  (25)  be- 
grenzt  ist. 

Revendications 

1  .  Troncon  de  raccord  (20  ou  21  )  destine  a  un  rac- 
cord  pour  canalisation  de  f  luide,  le  troncon  de  raccord 
etant  destine  a  etre  raccorde  temporairement  a  un 
autre  troncon  et  comprenant  un  corps  allonge  (25) 
dispose  avec  un  passage  de  circulation  qui  le  tra- 
verse,  un  organe  de  manoeuvre  (34)  monte  afin  qu'il 
se  deplace  par  rapport  au  corps  entre  deux  positions 
d'extremite,  et  un  element  obturateur  (31)  dispose 
pendant  le  fonctionnement  dans  le  passage  et  monte 
afin  qu'il  tourne  entre  une  position  empechant  la  cir- 
culation  et  une  position  permettant  celle-ci,  I'element 
obturateur  (31)  etant  dans  la  position  empechant  la 
circulation  lorsque  I'organe  de  manoeuvre  (34)  est 
dans  I'une  de  ses  positions  d'extremite,  et  etant  dans 
la  position  permettant  la  circulation  lorsque  I'organe 
de  manoeuvre  (34)  est  dans  I'autre  de  ses  positions 
d'extremite, 

caracterise  par  au  moins  un  element  obtura- 
teur  supplementaire  (30)  dispose  pendant  le  fonction- 
nement  dans  le  passage  de  circulation  et  monte  afin 
qu'il  tourne  entre  une  position  empechant  la  circula- 

tion  et  une  position  permettant  la  circulation,  cet  ele- 
ment  obturateur  supplementaire  au  moins  (30)  se 
trouvant  dans  sa  position  empechant  la  circulation 
lorsque  I'organe  de  manoeuvre  (34)  est  dans  sa  pre- 

5  miere  position  d'extremite  et  etant  dans  sa  position 
permettant  la  circulation  lorsque  I'organe  de  manoeu- 
vre  est  dans  son  autre  position  d'extremite, 

et  par  un  mecanisme  de  manoeuvre  (26,  28, 
29)  destine  a  faire  tourner  selectivement  des  ele- 

10  ments  obturateurs  (30,  31  )  successivement  entre  leur 
position  empechant  la  circulation  et  leur  position  per- 
mettant  la  circulation  lorsque  I'organe  de  manoeuvre 
(34)  est  deplace  de  sa  premiere  position  d'extremite 
a  son  autre  position  d'extremite, 

15  si  bien  que,  lorsque  I'organe  de  manoeuvre 
(34)  est  dans  sa  premiere  position  d'extremite,  les 
elements  obturateurs  (30,  31)  ferment  le  passage  de 
circulation. 

2.  Troncon  de  raccord  selon  la  revendication  1, 
20  dans  lequel  chacun  des  elements  obturateurs  (30,  31) 

est  dans  sa  position  empechant  la  circulation  lorsque 
I'organe  de  manoeuvre  (34)  est  dans  une  premiere 
position  par  rapport  au  corps  (25),  dans  lequel  I'un 
des  elements  obturateurs  (30)  est  dans  sa  position 

25  empechant  la  circulation  et  I'autre  des  elements  obtu- 
rateurs  (31)  est  dans  sa  position  permettant  la  circu- 
lation  lorsque  I'organe  de  manoeuvre  (34)  est  dans 
une  seconde  position  par  rapport  au  corps  (25),  et 
dans  lequel  chacun  des  elements  obturateurs  (30,  31) 

30  est  dans  sa  position  permettant  la  circulation  lorsque 
I'organe  de  manoeuvre  (34)  est  dans  une  troisieme 
position  par  rapport  au  corps  (25). 

3.  Troncon  de  raccord  selon  la  revendication  1, 
dans  lequel  I'organe  de  manoeuvre  (34)  est  rappele 

35  vers  la  premiere  position  d'extremite. 
4.  Troncon  de  raccord  selon  la  revendication  1, 

dans  lequel  I'organe  de  manoeuvre  (34)  est  loge 
telescopiquement  dans  le  corps  (25). 

5.  Troncon  de  raccord  selon  la  revendication  1, 
40  comprenant  en  outre  un  organe  d'accostage  (23  ou 

24)  monte  sur  I'organe  de  manoeuvre  (34)  et  destine 
a  pivoter  dans  toutes  les  directions  par  rapport  a  lui 
afin  qu'il  compense  un  defaut  initial  d'alignement  du 
troncon  de  raccord  (20  ou  21)  avec  I'autre  troncon  (21 

45  ou  20)  auquel  il  doit  etre  raccorde. 
6.  Troncon  de  raccord  selon  la  revendication  5, 

dans  lequel  I'organe  d'accostage  (23  ou  24)  est  cons- 
tamment  au  contact  de  I'un  des  elements  obturateurs 
(31),  dans  lequel  I'element  obturateur  (31)  a  un  axe 

so  central,  etdans  lequel  I'axede  pivotementde  I'organe 
d'accostage  (23  ou  24)  coincide  avec  I'axe  central  de 
I'element  obturateur  (31). 

7.  Troncon  de  raccord  selon  la  revendication  1, 
dans  lequel  le  mecanisme  de  manoeuvre  comporte 

55  un  premier  montant  (26)  monte  a  demeure  sur  le 
corps  (25)  et  un  second  montant  (29)  monte  afin  qu'il 
puisse  se  deplacer  par  rapport  au  corps  (25),  I'un  des 
elements  obturateurs  (30)  etant  raccorde  excentri- 
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quement  au  premier  montant  (26),  un  second  des  ele- 
ments  obturateurs  (31)  etant  raccorde  excentrique- 
ment  au  second  montant  (29),  et  I'organe  de 
manoeuvre  (34)  cooperant  avec  le  second  element 
obturateur  (31  )  et  etant  monte  afin  qu'il  se  deplace  par  5 
rapport  au  second  montant  (29). 

8.  Troncon  de  raccord  selon  la  revendication  7, 
dans  lequel  le  second  montant  (29)  et  I'organe  de 
manoeuvre  (34)  sont  loges  telescopiquement  dans  le 
corps  (25).  10 

9.  Troncon  de  raccord  selon  la  revendication  7, 
comprenant  en  outre  un  premier  joint  souple  d'etan- 
cheite  (32)  entourant  le  passage  de  circulation  et  coo- 
perant  pendant  le  fonctionnement  avec  le  corps  (25) 
et  le  second  montant  (29),  et  un  second  joint  souple  15 
d'etancheite  (33)  entourant  le  passage  de  circulation 
et  cooperant  pendant  le  fonctionnement  avec  le 
second  montant  (29)  et  I'organe  de  manoeuvre  (34). 

10.  Troncon  de  raccord  selon  la  revendication  9, 
dans  lequel  le  premier  et  le  second  joint  d'etancheite  20 
(32,  33)  sont  disposes  afin  que,  pendant  le  fonction- 
nement,  ils  repoussent  I'organe  de  manoeuvre  (34) 
vers  la  premiere  position  d'extremite. 

11.  Troncon  de  raccord  selon  la  revendication  9, 
dans  lequel  le  premier  joint  d'etancheite  (32)  est  un  25 
soufflet. 

12.  Troncon  de  raccord  selon  la  revendication  9, 
dans  lequel  le  second  joint  d'etancheite  (33)  est  un 
soufflet. 

13.  Troncon  de  raccord  selon  la  revendication  8,  30 
comportant  en  outre  un  dispositif  d'arret  (79,  89  ;  90, 
134)  dispose  de  maniere  que,  pendant  le  fonctionne- 
ment,  il  empeche  le  deplacement  de  I'organe  de 
manoeuvre  (34)  au-dela  de  ses  positions  d'extremite. 

14.  Troncon  de  raccord  selon  la  revendication  8,  35 
dans  lequel  le  dispositif  d'arret  (79,  89)  est  destine  a 
limiter,  pendant  le  fonctionnement,  le  deplacement 
axial  du  second  montant  (29)  par  rapport  au  corps 
(25). 
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