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Description in  this  prior  art  arrangement  are  insufficient  in  area 
adequately  to  distribute  these  forces,  the  joint 
therefore  being  prone  to  seizure  and  the  radial  seal 
between  the  two  components  being  prone  to  damage. 

5  It  would  be  desirable  to  provide  swivel  joints  be- 
tween  two  lengths  of  pipe  more  able  to  distribute  ra- 
dial  loads  thereon  than  heretofore  and  which  could 
be  readily  assembled  and  disassembled. 

According  to  the  present  invention  there  is  pro- 
10  vided  a  swivel  joint  between  two  lengths  of  pipe,  the 

joint  comprising  a  male  connecting  piece  on  the  end 
of  one  length  of  pipe  and  a  corresponding  female 
connecting  piece  on  the  end  of  the  other  length  of 
pipe,  the  male  connecting  piece  having  a  circumfer- 

15  ential  groove  formed  in  the  outer  wall  thereof  in 
which  is  located  a  substantially  annular  split  collet 
the  axially  inner  wall  of  which  projects  radially  out- 
wardly  of  the  outer  surface  of  the  male  connecting 
piece  to  provide  an  abutment  surface,  and  an  exter- 

20  nally  threaded  nut  mounted  on,  to  surround  the  male 
connecting  piece  and  having  a  front  face  adapted 
to  react  against  said  abutment  surface  of  the  split 
collet,  the  internal  surface  of  the  female  connecting 
piece  having  a  screw  thread  formed  therein  corre- 

25  sponding  with  the  external  thread  on  said  nut  and  be- 
ing  recessed  to  receive  therein,  in  bearing  engage- 
ment,  said  split  collet  on  the  male  connecting  piece, 
the  joint  further  comprising  at  least  one  substantial- 
ly  annular  seal  reacting  between  opposed,  radially 

30  spaced  surfaces  of  the  male  and  female  connecting 
pieces  and  being  characterised  by  a  cylindrical 
bearing  member  including  an  elongate  sleeve  por- 
tion  which  is  a  force  fit  between  the  male  connecting 
piece  and  the  externally  threaded  nut  and  an  annu- 

35  lar  flange  extending  radially  of  the  joint  and  posi- 
tioned  between  the  front  face  of  the  nut  and  the 
abutment  surface  of  the  split  collet,  the  arrange- 
ment  being  such  that,  on  location  of  the  male  con- 
necting  piece  within  the  female  connecting  piece  and 

40  on  screwing  of  the  nut  on  the  male  connecting  piece 
into  the  female  connecting  piece,  a  radial  seal  is  ef- 
fected  between  the  two  connecting  pieces,  and  said 
pieces  can  swivel  relative  to  one  another  about  the 
central  longitudinal  axis  of  the  joint. 

45  Conveniently,  the  joint  further  comprises  a  sub- 
stantially  annular  bearing  member  surrounding  the 
split  collet  and  having  a  bearing  surface  adapted  to 
make  bearing  contact  with  said  recess  in  the  inter- 
nal  surface  of  the  female  connecting  piece. 

50  It  has  been  found  that,  in  certain  practical  situa- 
tions,  the  externally  threaded  nut  on  the  male  con- 
necting  piece  which  is  screwed  into  the  female  con- 
necting  piece  to  effect  the  seal  between  the  two 
connecting  pieces  can  gradually  work  loose.  Al- 

55  though  this  does  not  result  in  any  immediate  leakage 
at  the  joint  because  of  the  radial  nature  of  the  seal 
or  seals,  it  would  be  desirable  to  reduce  or  eliminate 
the  possibility  of  said  nut  working  loose. 

Accordingly,  a  preferred  swivel  joint  comprises 
60  releasable  locking  means  reacting  between  the  fe- 

male  connecting  piece  and  the  nut  on  the  male  con- 
necting  piece  such  that,  subsequent  to  screwing  of 
the  nut  into  the  female  connecting  piece,  said  lock- 
ing  means  can  be  engaged  with  the  nut  to  prevent 

65  any  rotation  thereof. 

This  invention  relates  to  pipe  joints  and  more  par- 
ticularly  to  swivel  joints  between  adjacent  lengths  of 
pipe  which  are  interconnected  to  form  a  pipeline  for 
carrying  fluids,  for  example  for  conveying  fluids  at 
high  pressure  in  oil  exploration  and  related  indus- 
tries. 

Oil  pipelines  associated  with  exploration  drilling 
rigs  commonly  comprise  a  series  of  interconnected 
lengths  of  steel  pipe  each  of  which  includes  a  male 
connecting  piece  at  one  end  and  a  female  connect- 
ing  piece  at  the  other  end.  The  inlets  and  outlets  to 
be  connected  by  such  pipelines  can  be  at  various 
positions  relative  to  one  another  and  it  is  not  always 
possible  or  practical  to  provide  rigid  pipelines  par- 
ticularly  suited  to  all  applications. 

Consequently,  it  has  become  established  prac- 
tice  to  provide  pipelines  comprising  lengths  of  pipe 
of  various  configurations,  including  linear  and  el- 
bow-shaped  lengths,  which  are  interconnected  with 
one  another  by  means  of  swivel  joints  whereby  rela- 
tive  axial  rotation  of  adjacent  lengths  of  pipe  can  oc- 
cur.  Thus,  one  or  more  swivel  joints  together  with 
appropriately-shaped  lengths  of  pipe,  can  be  incor- 
porated  in  a  pipeline  to  enable  connection  between 
points  at  differing  heights  and  angles. 

Swivel  joints  between  adjacent  lengths  of  pipe 
commonly  incorporate  a  series  of  circumferential 
tracks  or  raceways  within  the  male  and  female  con- 
necting  pieces  which  house  ball  bearings  as  the 
bearing  thrust  medium.  Sealing  of  the  two  pipe 
lengths  relative  to  one  another  is  achieved  by 
means  of  annular  sealing  rings  axially  compressed 
between  the  adjacent  internal,  radially  extending 
faces  of  the  male  and  female  connecting  pieces. 

Such  arrangements  have  a  number  of  disadvan- 
tages.  The  pipelines  in  question,  once  they  have 
adopted  a  desired  configuration  between  two  points 
to  be  interconnected,  remain  substantially  in  that  po- 
sition.  Thus,  the  swivel  joints  eventually  adopt  a 
substantially  stationary  position,  and  it  is  not  good 
engineering  practice  to  use  ball  bearings  for  sta- 
tionary,  high  load  thrust  situations.  The  bearings, 
as  well  as  the  tracks,  can  become  dented  and  dis- 
torted,  while  such  swivel  joints  are  difficult  to  repair 
due  to  ball  bearings  having  to  be  extracted  and  re- 
inserted  through  small  apertures  in  the  connecting 
pieces. 

Further,  and  perhaps  of  even  more  importance, 
the  seals  associated  with  such  swivel  joints  are 
very  prone  to  failure.  As  the  thrust  bearing  wears, 
the  degree  of  axial  compression  on  the  annular  seal- 
ing  rings  can  decrease  until  leakage  can  occur,  of- 
ten  with  catastrophic  results. 

It  has  been  proposed,  for  example  as  disclosed  in 
International  application,  publication  no.  WO 
84/01989,  to  provide  a  swivel  joint  incorporating,  in 
place  of  the  more  conventional  ball  bearings,  an  an- 
nular  split  ring  and  annular  bearings  either  side 
thereof  to  transmit  the  loads  between  the  pipe  con- 
necting  pieces. 

However,  the  radial  forces  imposed  upon  swivel 
joints  can  be  substantial  and  the  bearing  surfaces 
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Conveniently  the  locking  means  comprises  a  sub- 
stantially  annular  locking  ring  mounted  on  the  female 
connecting  piece  to  be  movable  axiaily  therealong 
but  rotatably  fixed  relative  thereto,  said  locking  ring 
including  a  front  annular,  radially  extending  surface 
adapted  for  abutment  with  an  annular,  radially  ex- 
tending  surface  on  the  nut,  and  releasable  means 
for  retaining  said  surfaces  on  the  locking  ring  and 
nut  in  engagement  one  with  the  other  whereby  said 
surfaces  co-operate  to  prevent  relative  rotation 
therebetween. 

Preferably  said  annular,  radially  extending  sur- 
faces  on  the  locking  ring  and  on  the  nut  are  each 
provided  with  serrations  adapted  to  interlock  with 
each  other,  while  the  means  for  retaining  the  serrat- 
ed  surfaces  in  engagement  with  one  another  may 
comprise  a  retaining  ring  or  circlip  reacting  between 
a  radially-extending  shoulder  on  the  female  connect- 
ing  piece  and  the  rear,  annular,  radially  extending 
surface  of  the  locking  ring,  said  circlip  being  releas- 
able  from  said  retaining  position. 

Conveniently  the  locking  ring  is  mounted  on  the 
end  region  of  the  female  connecting  piece,  said  end 
region  being  of  reduced  external  diameter  to  define 
said  radially  extending  shoulder  thereon,  said  end 
region  of  the  female  connecting  piece  being  formed 
with  a  plurality  of  flats  thereon,  and  the  bore  of  the 
locking  ring  being  formed  with  a  corresponding  plu- 
rality  of  flats  therein  whereby  the  locking  ring  is  axi- 
ally  movable  along  the  end  region  of  the  female  con- 
necting  piece  but  is  rotatably  fixed  relative  thereto. 

By  way  of  example  only,  an  embodiment  of  the  in- 
vention  will  now  be  described  in  greater  detail  with 
reference  to  the  accompanying  drawings  of  which: 

Fig.  1  is  a  longitudinal  section  through  joints  ac- 
cording  to  the  invention; 

Figs.  2a  and  2b  show  a  seal  of  Fig.  1  in  more  detail 
in  its  natural  condition  and  its  operative,  radially- 
compressed  condition  respectively; 

Fig.  3  is  an  end  view  of  the  female  connecting 
piece  of  a  joint  of  Fig.  1  ,  and 

Figs.  4  to  7  are  longitudinal  sections  through  the 
female  connecting  piece,  locking  means  and  nut 
showing  the  sequence  of  assembly  of  the  locking 
means  onto  the  joint. 

Referring  to  Figs.  1  and  2  of  the  drawings,  there 
is  shown  a  pipeline  assembly  including  two  swivel 
joints  according  to  the  invention,  the  assembly  be- 
ing  of  substantially  U-shape  and  comprising  a  first 
elbow  pipe  2  having  a  conventional  female  connect- 
ing  piece  indicated  generally  at  4  at  one  end,  the 
other  end  forming  part  of  a  first  swivel  joint,  a  sec- 
ond  elbow  pipe  6  having  female  and  male  connecting 
pieces  at  its  ends  forming  parts  of  the  first  and  a 
second  swivel  joint  respectively,  and  an  end  pipe  8 
one  end  of  which  completes  the  second  swivel  joint 
and  the  other  end  of  which  (not  shown)  comprises  a 
conventional  male  connecting  piece. 

The  swivel  joint  between  the  elbow  pipes  2  and  6 
will  now  be  detailed,  although  that  between  the  pipes 
6  and  8  is  identical. 

The  male  connecting  piece  of  the  pipe  2  has,  at  its 
free  end,  a  reduced  diameter  shoulder  10  formed 

therearound  adapted  to  receive  thereon  a  substan- 
tially  annular  seal  as  will  be  described  in  more  detail 
below.  Axiaily  inwardly  of  said  shoulder  10  there  is 
formed  a  circumferential  groove  14  of  generally  U- 

5  shape  in  transverse  section  in  which  are  received 
the  two  semicircular  portions  16,18  of  a  split  collet 
the  rear  surface  of  which  extends  radially  outward- 
ly  of  the  outer  wall  of  the  male  connecting  piece  to 
form  an  abutment  surface  20. 

10  An  annular  bearing  member  or  shell  22,  which  is  a 
close  tight  fit  over  the  front  regions  of  the  split  col- 
let,  is  provided  to  retain  said  collet  in  position  on  the 
male  connecting  piece,  said  bearing  member  22  hav- 
ing  an  outer  bearing  surface  thereto. 

15  Rearwardly  of  the  split  collet,  an  annular,  exter- 
nally-threaded  nut  24  surrounds  the  male  connect- 
ing  piece,  a  cylindrical  bearing  member  26  being  a 
close  fit  between  the  inner  surface  of  the  nut  24 
and  the  outer  surface  of  the  male  connecting  piece 

20  of  the  pipe  2.  The  bearing  member  26  includes  an  an- 
nular  flange  28  at  its  forward  end  and  projecting  ra- 
dially  of  the  male  connecting  piece  to  be  located  be- 
tween  the  abutment  surface  20  of  the  split  collet  and 
the  forward  end  of  the  nut  24. 

25  The  end  extent  of  the  female  connecting  piece  of 
the  pipe  6  has  an  internal  screw-thread  formed 
therein  corresponding  with  the  external  thread  on 
the  nut  24,  while  the  internal  surface  of  the  female 
connecting  piece  is  shaped  to  provide  a  bearing 

30  surface  adapted  to  receive  therein  the  bearing 
member  22  of  the  male  connecting  piece  and  to  pro- 
vide  an  annular  recess  to  receive  therein  a  seal  30 
the  normal  configuration  of  which  is  shown  in  Fig. 
2a,  said  seal  having  tapering  radially  inner  and  radi- 

35  ally  outer  surfaces  34,36  defining  radially  inner  and 
radially  outer  lips  thereto. 

Assembly  of  the  described  swivel  joint  is 
achieved  as  follows. 

After  location  of  an  0-ring  seal  38  in  a  corre- 
40  sponding  groove  in  the  male  connecting  piece,  the 

nut  24  is  positioned  on  said  connecting  piece.  The 
cylindrical  bearing  member  26  is  force-fitted  be- 
tween  the  nut  26  and  the  connecting  piece  with  the 
flange  28  abutting  the  front  end  of  the  nut  26,  and 

45  the  two  halves  16,18  of  the  split  collet  are  located  in 
the  groove  14.  The  split  collet  is  retained  in  position 
on  the  male  connecting  piece  by  positioning  the 
bearing  member  or  shell  22  over  the  portions  16,18 
whereby  the  assembly  on  the  male  connecting  piece 

50  is  completed. 
The  female  connecting  piece  is  prepared  for  as- 

sembly  by  inserting  the  seal  30  into  the  receiving  re- 
cess  in  the  internal  surface  thereof. 

The  joint  is  then  completed  by  locating  the  male 
55  connecting  piece  into  the  female  connecting  piece 

and  tightening  the  nut  24  into  the  threaded  end  ex- 
tent  of  the  female  connecting  piece.  Tightening  of 
the  nut  24  is  facilitated  by  the  provision  of  radially- 
projecting  circumferentially-spaced  lugs  40  on  the 

60  outer  surface  of  the  nut  to  which  tangential  forces 
can  be  applied. 

Once  the  nut  is  fully  tightened,  the  position  illus- 
trated  in  Fig.  1  is  achieved,  the  clearances  being 
such  as  to  take  up  all  axial  movement  between  the 

65  two  connecting  pieces  whilst  at  the  same  time  ensur- 
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ing  an  effective  seal  between  the  two  connecting 
pieces  and  permitting  relative  swivelling  about  the 
central  longitudinal  axis  of  the  joint. 

More  particularly,  in  the  assembled  condition  of 
the  joint,  the  seal  30  is  radially  compressed  whereby 
the  surfaces  34,36  thereof  seal  against  the  op- 
posed,  radially-spaced  surfaces  on  the  male  and  fe- 
male  connecting  pieces  respectively  -  the  configu- 
ration  of  the  seal  is  then  as  shown  in  Fig.  2b. 

Bearing  surfaces  of  substantial  axial  extent  are 
provided  between  the  bearing  member  or  shell  22 
and  the  correspondingly-shaped  inner  surface  of 
the  female  connecting  piece  and  between  the  inner 
surface  of  the  cylindrical  bearing  member  26  and 
the  outer  surface  of  the  male  connecting  piece. 
Thus  the  area  of  bearing  contact  between  the  two 
movable  components  is  substantial  and  whereby  the 
joint  can  withstand  substantial  non-axial  forces  ap- 
plied  thereto  without  any  distortion  of  the  compo- 
nents  thereof.  Further,  the  seal  30,  being  radially 
compressed,  will  maintain  an  effective  seal  between 
the  two  connecting  pieces  even  on  wear  of  the  bear- 
ing  members  such  as  permits  relative  axial  move- 
ment  therebetween. 

The  described  joints  are  particularly  suited  to 
pipelines  carrying  oil  or  similar  fluids  at  high  pres- 
sures  up  to  of  the  order  of  20,000  p.s.i.  In  order  to 
prevent  undesirable  wear  of  the  internal  wall  of  an 
elbow  pipe,  the  thickness  of  the  outer  wall  of  such 
an  elbow  may  be  increased,  as  at  42,  compared  with 
the  thickness  of  the  rest  of  the  wall. 

It  will  be  appreciated  that  the  described  joint  can 
be  readily  assembled  and  disassembled,  the  provi- 
sion  of  the  bearing  member  or  shell  22  being  particu- 
larly  useful  in  maintaining  the  components  of  the 
male  connecting  piece  in  a  operative  condition. 

The  provision  of  a  nut  24  located  inwardly  of  the 
joint  substantially  eliminates  the  possibility  of  inad- 
vertent  loosening  of  the  joint,  as  can  occur  with 
joints  incorporating  external  nuts  which  can  be  sub- 
jected  to  undesirable  loosening  forces. 

However,  it  may  still  be  desirable  to  incorporate 
releasable  locking  means  on  the  joint  to  ensure  that 
the  nut  24  is  retained  in  its  operative  locking  posi- 
tion  even  under  extremely  adverse  conditions.  The 
joint  of  Fig.  1  incorporates  such  releasable  locking 
means  which  are  shown  in  more  detail  in  Figs.  3  to  7. 

Referring  more  particularly  to  Figs.  3  to  7,  the  fe- 
male  connecting  piece  includes  a  reduced  diameter 
end  region  44  determined  by  a  radially-extending 
shoulder  46,  the  end  region  44  having  three  equally 
spaced,  axially  extending  flats  48  formed  the- 
realong  as  clearly  seen  in  Fig.  3.  A  slot  50  extending 
slightly  axially  rearwardly  of  the  shoulder  46  is 
formed  in  the  lower  regions  of  the  female  connect- 
ing  piece  for  reasons  to  be  described  below. 

The  locking  means  comprises  a  substantially  an- 
nular  locking  ring  52  the  bore  through  which  con- 
forms  with  the  configuration  of  the  surface  of  the 
end  region  44  of  the  female  connecting  piece,  in 
that  it  includes  three  flats  therein  positioned  to  cor- 
respond  with  the  flats  48  and  whereby  the  ring  52 
can  be  moved  axially  along  the  end  region  44  but 
cannot  rotate  thereon.  The  locking  ring  includes 
front  and  rear  surfaces  54,56  respectively,  the 

front  surface  54  being  provided  with  a  plurality  of 
serrations  therearound  for  reasons  which  will  be- 
come  apparent. 

The  annular,  externally  threaded  nut  24  on  the 
5  male  connecting  piece  includes  an  outer  end  region 

60  on  which  the  radially-projecting  circumferential- 
ly-spaced  lugs  40  are  formed  and  which  includes  a 
front  surface  62  adapted  to  abut  the  surface  54  of 
the  locking  ring  52,  said  surface  62  also  being  pro- 

10  vided  with  a  plurality  of  serrations  therearound. 
The  described  arrangement  operates  as  follows. 

With  the  locking  ring  52  positioned  on  the  end  region 
44  of  the  female  connecting  piece  to  abut  the  shoul- 
der  46,  as  in  Fig.  4,  the  nut  24  is  fully  tightened  to 

15  effect  the  sealed  joint  between  the  male  and  female 
connecting  pieces  as  described  above  with  refer- 
ence  to  Figs.  1  and  2. 

In  this  position  of  the  nut  24,  which  is  determined 
by  abutment  of  the  inner  face  of  the  end  region  60 

20  of  the  nut  with  the  end  of  the  end  region  44  of  the 
female  connecting  piece  (Fig.  5),  a  gap  is  defined 
between  the  surface  54  of  the  locking  ring  52  and 
the  surface  62  of  the  nut  24. 

The  locking  ring  52  is  moved  axially  along  the  end 
25  region  of  the  female  connecting  piece  to  bring  the 

serrations  on  the  surfaces  54  and  62  into  mating  en- 
gagement,  a  gap  then  existing  between  the  surface 
56  of  the  ring  52  and  the  shoulder  46  (Fig.  6). 

The  locking  means  further  comprises  a  part-cir- 
30  cular,  resilient  retaining  ring  or  circlip  64  the  natu- 

ral  diameter  of  which  is  substantially  equal  to  that  of 
the  reduced-diameter  end  region  44  of  the  female 
connecting  piece,  while  the  width  of  the  circlip  64  is 
equal  to  the  width  of  the  gap  between  the  surface  56 

35  and  the  shoulder  46.  The  circlip  64  is  then  sprung 
loaded  into  the  gap,  as  shown  in  Fig.  7,  to  retain  the 
serrations  in  said  mating  engagement  and  therefore 
to  prevent  any  undesirable  rotation  of  the  nut  from 
its  fully  tightened  position. 

40  The  pitch  of  the  serrations  on  the  surfaces  54 
and  62,  as  well  as  the  permitted  play  of  the  ring  52 
on  the  end  region  44  of  the  female  connecting 
piece,  are  chosen  to  ensure  that,  regardless  of  the 
final  position  of  the  nut  24,  mating  engagement  of 

45  the  serrations  is  ensured. 
When  the  joint  is  to  be  disconnected,  the  circlip 

64  is  first  of  all  removed  from  its  position  in  the  gap 
between  the  shoulder  46  and  the  ring  52  utilising  the 
slot  50  to  lever  the  circlip  out  of  said  gap.  The  ring 

50  52  is  then  slid  out  of  engagement  with  the  nut  24 
whereby  said  nut  can  be  unscrewed  from  within  the 
female  connecting  piece. 

Thus  the  releasable  locking  means  serve  to  pre- 
vent  inadvertent  or  undesirable  rotation  of  the  nut 

55  24,  said  means  reacting  between  the  female  con- 
necting  piece  and  the  nut  itself.  Clearly  the  particu- 
lar  configuration  of  the  locking  means  may  vary 
from  that  shown  and  in  particular  the  co-operating 
means  on  the  surfaces  54  and  62  may  be  other  than 

60  serrations.  Such  modifications  and  variations  from 
the  described  and  illustrated  arrangement  will  be  ap- 
parent  to  those  skilled  in  the  art. 

65 
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Claims 

1  .  A  swivel  joint  between  two  lengths  of  pipe,  the 
joint  comprising  a  male  connecting  piece  on  the  end 
of  one  length  of  pipe  (2)  and  a  corresponding  female 
connecting  piece  on  the  end  of  the  other  length  of 
pipe  (6),  the  male  connecting  piece  having  a  circum- 
ferential  groove  (14)  formed  in  the  outer  wall  there- 
of  in  which  is  located  a  substantially  annular  split 
collet  (1  6,  1  8)  the  axially  inner  wall  of  which  projects 
radially  outwardly  of  the  outer  surface  of  the  male 
connecting  piece  to  provide  an  abutment  surface 
(20),  and  an  externally  threaded  nut  (24)  mounted 
on,  to  surround  the  male  connecting  piece  and  hav- 
ing  a  front  face  adapted  to  react  against  said  abut- 
ment  surface  (20)  of  the  split  collet  (16,  18),  the  inter- 
nal  surface  of  the  female  connecting  piece  having  a 
screw  thread  formed  therein  corresponding  with  the 
external  thread  on  said  nut  (24)  and  being  recessed 
to  receive  therein,  in  bearing  engagement,  said  split 
collet  (16,  18)  on  the  male  connecting  piece,  the  joint 
further  comprising  at  least  one  substantially  annu- 
lar  seal  (30)  reacting  between  opposed,  radially 
spaced  surfaces  of  the  male  and  female  connecting 
pieces  and  being  characterised  by  a  cylindrical 
bearing  member  (26)  including  an  elongate  sleeve 
portion  which  is  a  force  fit  between  the  male  con- 
necting  piece  and  the  externally  threaded  nut  (24) 
and  an  annular  flange  (28)  extending  radially  of  the 
joint  and  positioned  between  the  front  face  of  the 
nut  (24)  and  the  abutment  surface  (20)  of  the  split 
collet  (16,  18),  the  arrangement  being  such  that,  on 
location  of  the  male  connecting  piece  within  the  fe- 
male  connecting  piece  and  on  screwing  of  the  nut 
(24)  on  the  male  connecting  piece  into  the  female 
connecting  piece,  a  radial  seal  is  effected  between 
the  two  connecting  pieces  and  said  pieces  can  swiv- 
el  relative  to  one  another  about  the  central  longitudi- 
nal  axis  of  the  joint. 

2.  A  swivel  joint  as  claimed  in  claim  1  and  compris- 
ing  a  substantially  annular  bearing  member  (22)  sur- 
rounding  the  split  collet  (1  6,  1  8)  and  having  a  bearing 
surface  adapted  to  make  bearing  contact  with  said 
recess  in  the  internal  surface  of  the  female  con- 
necting  piece. 

3.  A  swivel  joint  as  claimed  in  claim  1  or  claim  2  and 
comprising  releasable  locking  means  (52,  64)  react- 
ing  between  the  female  connecting  piece  and  the  nut 
(24)  on  the  male  connecting  piece  such  that,  subse- 
quent  to  screwing  of  the  nut  (24)  into  the  female 
connecting  piece,  said  locking  means  (52,  54)  can 
be  engaged  with  the  nut  (24)  to  prevent  any  rotation 
thereof. 

4.  A  swivel  joint  as  claimed  in  claim  3  in  which  the 
locking  means  comprises  a  substantially  annular 
locking  ring  (52)  mounted  on  the  female  connecting 
piece  to  be  movable  axially  therealong  but  rotatably 
fixed  relative  thereto,  said  locking  ring  (52)  includ- 
ing  a  front,  annular  radially  extending  surface  (54) 
adapted  for  abutment  with  an  annular,  radially  ex- 
tending  surface  (62)  on  the  nut  (24),  and  releasable 
means  (64)  for  retaining  said  surfaces  (54,  62)  on 
the  locking  ring  (52)  and  nut  (24)  in  engagement  one 
with  the  other  whereby  said  surfaces  (54,  62)  co- 
operate  to  prevent  relative  rotation  therebetween. 

5.  A  swivel  joint  as  claimed  in  claim  4  in  which  said 
radially  extending  surfaces  (54,  62)  on  the  locking 
ring  (52)  and  nut  (24)  are  each  provided  with  serra- 
tions  adapted  to  interlock  with  each  other  to  pre- 

5  vent  said  relative  rotation. 
6.  A  swivel  joint  as  claimed  in  claim  5  in  which  the 

means  for  retaining  the  serrated  surfaces  in  en- 
gagement  with  one  another  comprises  a  retaining 
ring  or  circlip  (64)  reacting  between  a  radially  ex- 

10  tending  shoulder  (46)  on  the  female  connecting 
piece  and  the  rear,  annular,  radially  extending  sur- 
face  (56)  of  the  locking  ring  (52),  said  circlip  (64) 
being  releasable  from  said  retaining  position. 

7.  A  swivel  joint  as  claimed  in  claim  6  in  which  the 
15  locking  ring  (52)  is  mounted  on  the  end  region  (44) 

of  the  female  connecting  piece,  said  end  region  (44) 
being  of  reduced  external  diameter  to  define  said  ra- 
dially  extending  shoulder  (46)  thereon,  said  end  re- 
gion  (44)  of  the  female  connecting  piece  being 

20  formed  with  a  plurality  of  flats  (48)  thereon,  and  the 
bore  of  the  locking  ring  (52)  being  formed  with  a  cor- 
responding  plurality  of  flats  therein  whereby  the 
locking  ring  (52)  is  axially  movable  along  the  end  re- 
gion  (44)  of  the  female  connecting  piece  but  is  rotat- 

25  ably  fixed  relative  thereto. 

Patentanspriiche 

30  1  .  Drehbare  Rohrverbindung  zwischen  zwei  Rohr- 
stiicken,  welche  Rohrverbindung  ein  vorspringen- 
des  Verbindungsstuck  am  Ende  eines  Rohrsttickes 
(2)  und  ein  entsprechendes  ausgenommenes  Ver- 
bindungsstuck  am  Ende  des  anderen  Rohrstuckes 

35  (6)  aufweist,  welches  vorspringende  Verbindungs- 
stuck  eine  in  Umfangsrichtung  verlaufende  Nut  (14) 
aufweist,  die  in  der  AuBenwand  desselben  ausgebil- 
det  ist  und  in  der  eine  im  wesentlichen  ringformige, 
gespaltene  Hulse  (16,  18)  untergebracht  ist,  deren 

40  axial  innere  Wand  radial  nach  auBen  yon  der  AuBen- 
flache  des  vorspringenden  Verbindungsstuckes 
hervorragt,  urn  eine  Anlageflache  (20)  zu  bilden, 
und  auf  dem  eine  mit  AuBengewinde  versehene  Mut- 
ter  (24)  montiert  ist,  urn  das  vorspringende  Verbin- 

45  dungsstuck  zu  umgeben,  und  die  mit  einer  Stirnfla- 
che  versehen  ist,  die  dazu  ausgebildet  ist,  gegen 
die  genannte  Anlageflache  (20)  der  gespaltenen 
Hulse  (16,  18)  zu  wirken,  wobei  die  Innenflache  des 
ausgenommenen  Verbindungsstuckes  mit  einem  dar- 

50  in  ausgebildeten  Schraubengewinde  versehen  ist, 
das  mit  dem  AuBengewinde  auf  der  genannten  Mut- 
ter  (24)  korrespondiert  und  ausgespart  ist,  urn  dar- 
in  in  Lagereingriff  die  genannte  gespaltene  Hulse 
(16,  18)  auf  dem  vorspringenden  Verbindungsteil 

55  aufzunehmen,  wobei  die  Rohrverbindung  weiters 
wenigstens  eine  im  wesentlichen  ringformige  Dich- 
tung  (30)  umfaBt,  die  zwischen  gegenuberliegenden, 
radial  im  Abstand  voneinander  angeordneten  Fla- 
chen  des  vorspringenden  und  ausgenommenen  Ver- 

60  bindungsstiickes  wirkt,  und  dadurch  gekennzeich- 
net  ist,  daB  sie  ein  zylindrisches  Lagerelement  (26) 
besitzt,  das  einen  langgestreckten  Hiilsenabschnitt 
umfaBt,  der  mit  PreBsitz  zwischen  dem  vorspringen- 
den  Verbindungsstuck  und  der  mit  AuBengewinde 

65  versehenen  Mutter  (24)  und  einem  ringformigen 
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Flansch  (28)  eingesetzt  ist,  der  sich  radial  in  bezug 
auf  die  Verbindung  erstreckt  und  zwischen  der 
Stirnflache  der  Mutter  (24)  und  der  Anlageflache 
(20)  der  gespaltenen  Hulse  (16,  18)  positioniert  ist, 
wobei  die  Anordnung  so  ausgebildet  ist,  daB,  wenn  5 
das  vorspringende  Verbindungsstuck  innerhalb 
des  ausgenommenen  Verbindungsstiickes  in  Stel- 
lung  gebracht  und  die  Mutter  (24)  auf  dem  vorsprin- 
genden  Verbindungsstuck  in  daB  ausgenommene 
Verbindungsstuck  eingeschraubt  ist,  eine  radiale  10 
Dichtung  zwischen  den  beiden  Verbindungsstijcken 
hergestellt  wird  und  sich  die  genannten,  Stiicke  in 
bezug  aufeinander  um  die  zentrale  Langsachse  der 
Rohrverbindung  drehen  konnen. 

2.  Drehbare  Rohrverbindung  nach  Anspruch  1  15 
und  umfassend  ein  im  wesentlichen  ringformiges  La- 
gerelement  (22),  das  die  gespaltene  Hiilse  (16,  18) 
umgibt  und  eine  Lagerflache  aufweist,  die  dazu  aus- 
gebildet  ist,  einen  Lagerkontakt  mit  der  genannten 
Aussparung  in  der  Innenflache  des  ausgenomme-  20 
nen  Verbindungsstuckes  herzustellen. 

3.  Drehbare  Rohrverbindung  nach  Anspruch  1 
oder  2  und  umfassend  eine  losbare  Verriege- 
lungseinrichtung  (52,  64),  die  zwischen  dem  ausge- 
nommenen  Verbindungsstuck  und  der  Mutter  (24)  25 
auf  dem  vorspringenden  Verbindungsstuck  so 
wirkt,  daB  nach  dem  Einschrauben  der  Mutter  (24) 
in  das  ausgenommene  Verbindungsstuck  die  ge- 
nannte  Verriegelungseinrichtung  (52,  54)  mit  der 
Mutter  (24)  in  Eingriff  gebracht  werden  kann,  um  30 
jegliche  Drehung  derselben  zu  verhindern. 

4.  Drehbare  Rohrverbindung  nach  Anspruch  3, 
in  der  die  Verriegelungseinrichtung  einen  im  wesent- 
lichen  ringformigen  Verriegelungsring  (52)  umfaBt, 
der  auf  dem  ausgenommenen  Verbindungsstuck  35 
montiert  ist,  um  axial  entlang  desselben  bewegt  zu 
werden,  aber  drehfest  in  bezug  auf  dasselbe  befe- 
stigt  ist.  wobei  der  genannte  Verriegelungsring  (52) 
eine  ringformige,  sich  radial  erstreckende  Stirnfla- 
che  (54)  aufweist,  die  fur  die  Anlage  mit  einer  ring-  40 
formigen,  sich  radial  erstreckenden  Flache  (62)  auf 
der  Mutter  (24)  ausgebildet  ist  und  eine  losbare  Ein- 
richtung  (64)  zum  Festhalten  der  genannten  Fla- 
chen  (54,  62)  auf  dem  Verriegelungsring  (52)  und 
der  Mutter  (24),  in  gegenseitigen  Eingriff  vorgese-  45 
hen  ist,  wodurch  die  genannten  Flachen  (54,  62)  zu- 
sammenwirken,  um  eine  relative  Drehung  zwischen 
ihnen  zu  verhindern. 

5.  Drehbare  Rohrverbindung  nach  Anspruch  4, 
in  der  die  genannten,  sich  radial  erstreckenden  Fla-  50 
chen  (54,  62)  auf  dem  Verriegelungsring  (52)  und 
der  Mutter  (24)  jeweils  mit  Kerbverzahnungen  ver- 
sehen  sind,  die  dazu  ausgebildet  sind,  miteinander 
in  Eingriff  zu  stehen  bzw.  sich  gegenseitig  zu  ver- 
riegeln,  um  die  genannte  relative  Drehung  zu  ver-  55 
hindem. 

6.  Drehbare  Rohrverbindung  nach  Anspruch  5, 
in  der  die  Einrichtung  zum  Halten  -der  mit  Kerbver- 
zahnungen  versehenen  Flachen  in  gegenseitigem 
Eingriff  einen  Haltering  oder  Sicherungsring  (64)  60 
umfaBt,  der  zwischen  einer  sich  radial  erstrecken- 
den  Schulter  (46)  auf  dem  ausgenommenen  Verbin- 
dungsstuck  und  der  hinteren,  ringformigen,  sich  ra- 
dial  erstreckenden  Flache  (56)  des  Verriegelungs- 
ringes  (52)  wirkt,  wobei  der  genannte  Sicherungs-  65 

ring  (64)  aus  der  genannten  Haltestellung  losbar 
bzw.  freisetzbar  ist. 

7.  Drehbare  Rohrverbindung  nach  Anspruch  6, 
in  der  der  Verriegelungsring  (52)  auf  dem  Endbe- 
reich  (44)  des  ausgenommenen  Verbindungs- 
stuckes  montiert  ist  und  der  genannte  Endbereich 
(44)  von  verringertem  AuBendurchmesser  ist,  um 
die  genannte  sich  radial  erstreckende  Schulter  (46) 
darauf  zu  bilden  bzw.  begrenzen,  wobei  der  genann- 
te  Endbereich  (44)  des  ausgenommenen  Verbin- 
dungsstuckes  mit  einer  Vielzahl  von  Abplattungen 
(48)  darauf  ausgebildet  ist  und  die  Bohrung  des 
Verriegelungsringes  (52)  mit  einer  entsprechenden 
Vielzahl  von  Abplattungen  darin  versehen  ist,  wo- 
durch  der  Verriegelungsring  (52)  axial  entlang  dem 
Endbereich  (44)  auf  dem  ausgenommenen  Verbin- 
dungssstiick  bewegbar  bzw.  verschiebbar,  aber 
drehfest  in  bezug  auf  dasselbe  befestigt  ist. 

Revendications 

1.  Un  raccord  pivotant  entre  deux  troncons  de 
tuyau,  le  raccord  comprenant  une  piece  de  raccor- 
dement  male  sur  Pextremite  d'un  trongon  de  tuyau  (2) 
et  une  piece  de  raccordement  femelle  correspon- 
dante  sur  I'extremite  de  I'autre  troncon  de  tuyau  (6), 
la  piece  de  raccordement  male  ayant  une  rainure  cir- 
conferentielle  (14)  formee  dans  la  paroi  externe  de 
celle-ci,  dans  laquelle  est  placee  une  bague  fendue 
sensiblement  annulaire  (16,  18)  dont  la  paroi  axiale- 
ment  interne  fait  radialement  saillie  vers  I'exterieur 
de  la  surface  externe  de  la  piece  de  raccordement 
male  pour  procurer  une  surface  de  butee  (20),  et  un 
ecrou  exterieurement  filete  (24)  monte  sur  la  piece 
de  raccordement  male  pour  entourer  celle-ci  et 
ayant  une  face  frontale  destinee  a  reagir  contre  ia- 
dite  surface  de  butee  (20)  de  la  bague  fendue  (16, 
18),  la  surface  interne  de  la  piece  de  raccordement 
male  ayant  un  filetage  de  vis  forme  dans  celle-ci, 
correspondent  au  filetage  externe  sur  ledit  ecrou 
(24)  et  etant  evidee  pour  y  recevoir,  en  contact 
d'appui,  ladite  bague  fendue  (16,  18)  sur  la  piece  de 
raccordement  male,  le  raccord  comprenant,  en 
outre,  au  moins  un  joint  d'etancheite  sensiblement 
annulaire  (30)  reagissant  entre  des  surfaces  oppo- 
sees  radialement  espacees  des  pieces  de  raccorde- 
ment  male  et  femelle  et  etant  caracterise  par  un  ele- 
ment  d'appui  cylindrique  (26)  comprenant  une  por- 
tion  allongee  formant  manchon  qui  est  emmanchee  a 
force  entre  la  piece  de  raccordement  male  et  I'ecrou 
exterieurement  filete  (24)  et  une  bride  annulaire  (28) 
s'etendant  radialement  depuis  le  raccord  et  position- 
nee  entre  la  face  frontale  de  I'ecrou  (24)  et  la  surfa- 
ce  de  butee  (20)  de  la  bague  fendue  (16,  18),  I'agen- 
cement  etant  tel  que,  lors  du  positionnement  de  la 
piece  de  raccordement  male  dans  la  piece  de  rac- 
cordement  femelle  et  lors  du  vissage  de  I'ecrou  (24) 
sur  la  piece  de  raccordement  male  dans  la  piece  de 
raccordement  femelle,  une  jonction  radiale  d'etan- 
cheite  est  effectuee  entre  les  deux  pieces  de  rac- 
cordement  et  lesdites  pieces  peuvent  pivoter  I'une 
relativement  a  I'autre  autour  de  I'axe  central  longitu- 
dinal  du  raccord. 

2.  Un  raccord  pivotant  tel  que  revendique  dans 
la  revendication  1  et  comprenant  un  element  d'appui 
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sensiblement  annulaire  (22)  entourant  la  bague  fen- 
due  (16,  18)  et  ayant  une  surface  d'appui  destinee  a 
etre  en  contact  d'appui  avec  ledit  evidement  dans  la 
surface  interne  de  la  piece  de  raccordement  femel- 
le.  5 

3.  Un  raccord  pivotant  tel  que  revendique  dans 
la  revendication  1  ou  la  revendication  2  et  compre- 
nant  des  moyens  de  verrouillage  deblocables  (52, 
64)  reagissant  entre  la  piece  de  raccordement  re- 
melle  et  I'ecrou  (24)  sur  la  piece  de  raccordement  10 
male,  de  telle  fagon  qu'a  la  suite  du  vissage  de 
I'ecrou  (24)  dans  la  piece  de  raccordement  femelle, 
lesdits  moyens  de  verrouillage  (52,  54)  peuvent 
etre  mis  en  prise  avec  I'ecrou  (24)  pour  empecher 
toute  rotation  de  celui-ci.  1  5 

4.  Un  raccord  pivotant  tel  que  revendique  dans 
la  revendication  3  dans  lequel  le  moyen  de  ver- 
rouillage  comprend  une  bague  d'arret  sensiblement 
annulaire  (52)  montee  sur  la  piece  de  raccordement 
femelle  pour  etre  axialement  mobile  le  long  de  celle-  20 
ci  mais  fixe  en  rotation  relativement  a  celle-ci,  ledit 
anneau  d'arret  (52)  comprenant  une  surface  annu- 
laire  avant  s'etendant  radialement  (54),  destinee  a 
etre  en  butee  contre  une  surface  annulaire  (62), 
s'etendant  radialement,  sur  I'ecrou  (24),  et  des  25 
moyens  liberables  (64)  pour  maintenir  lesdites  sur- 
faces  (54,  62)  sur  I'anneau  d'arret  (52)  et  sur 
I'ecrou  (24)  en  prise  I'une  avec  I'autre,  grace  a  quoi 
lesdites  surfaces  (54,  62)  cooperent  pour  empe- 
cher  une  rotation  relative  entre  elles.  30 

5.  Un  raccord  pivotant  tel  que  revendique  dans 
la  revendication  4,  dans  lequel  lesdites  surfaces 
s'etendant  radialement  (54,  62)  sur  I'anneau  d'arret 
(52)  et  sur  I'ecrou  (24)  sont  pourvues  chacune  de 
dentelures  destinies  a  engrener  les  unes  avec  les  35 
autres  pour  empecher  ladite  rotation  relative. 

6.  Un  raccord  pivotant  tel  que  revendique  dans 
la  revendication  5,  dans  lequel  le  moyen,  pour  main- 
tenir  les  surfaces  dentelees  en  prise  I'une  avec 
I'autre,  comprend  un  anneau  de  retenue  ou  circlip  40 
(64)  reagissant  entre  un  epaulement  (46)  s'etendant 
radialement  sur  la  piece  de  raccordement  femelle  et 
la  surface  annulaire  arriere  (56),  s'etendant  radiale- 
ment,  de  I'anneau  de  blocage  (52),  ledit  circlip  (64) 
etant  degageable  de  ladite  position  de  retenue.  45 

7.  Un  raccord  pivotant  tel  que  revendique  dans 
la  revendication  6,  dans  lequel  I'anneau  de  blocage 
(52)  est  monte  sur  la  region  extreme  (44)  de  la  piece 
de  raccordement  femelle,  ladite  region  extreme  (44) 
etant  de  diametre  exterieur  reduit  pour  definir  ledit  50 
Epaulement  (46)  s'etendant  radialement  sur  celle-ci, 
ladite  region  extreme  (44)  de  la  piece  de  raccorde- 
ment  femelle  etant  pourvue  d'une  pluralite  de  me- 
plats  (48)  sur  celle-ci,  et  I'alesage  de  I'anneau  de 
blocage  (52)  etant  pourvu  d'une  pluralite  correspon-  55 
dante  de  meplats  dans  celui-ci,  grace  a  quoi  I'an- 
neau  de  blocage  (52)  est  axialement  mobile  le  long  de 
la  region  extreme  (44)  de  la  piece  de  raccordement 
femelle  mais  est  fixe  en  rotation  relativement  a  celle- 
ci.  60 
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