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Description 

The  invention  relates  to  pipe  joints. 
The  joint  is  of  particular  interest  with  regard  to 

pipes  of  the  kind  having  a  liner  and  suitable  particu- 
larly,  though  not  exclusively,  for  conveying  liquids  or 
gases  at  pressures  higher  than  that  which  the  unsup- 
ported  liner  is  capable  of  withstanding. 

In  a  particular  example  of  such  an  application, 
long  lengths  of  steel  pipe  are  made  up  by  welding  end- 
to-end  stock  lengths,  e.g.  38  foot  (11  .58  m)  of  pipe  of, 
say,  14-inch  diameter  (355  millimetre).  This  long 
length  is  lined  with  a  liner  of  polyolefin  material  by  pul- 
ling  the  liner  through  a  die  to  reduce  its  diameter  and 
pulling  it  through  the  pipe.  Subsequently,  the  liner  is 
allowed  to  revert  towards  its  original  size  and  in  so 
doing  it  tightly  engages  the  pipe  wall.  This  procedure 
is  repeated  and  the  long  lengths  of  lined  pipe  are 
joined  end-to-end  using  the  joint  according  to  the 
invention.  Further  long  lengths  are  joined  to  complete 
the  pipeline. 

The  lengths  of  pipe  are  supported  on  scantlings, 
for  example,  and  each  pipe  is  pulled  up  to  its 
neighbour  by  hydraulic  jacks  before  the  joint  is  effec- 
ted.  The  scantlings  allow  the  pipe  to  slide  at  this  stage. 
Afterwards  the  scantlings  may  be  secured  to  the 
pipeline. 

According  to  the  invention  a  joint  between  pipes, 
each  of  which  contains  a  liner  of  polyolefin,  is  charac- 
terised  in  that  the  two  pipe  end  portions  are  spaced 
apart  with  their  liners  protruding  from  the  end  portions 
and  joined  by  joining  means,  a  shell  interconnecting 
the  pipe  end  portions,  and  grout  in  the  space  between 
the  liners  and  the  shell. 

In  one  preferred  embodiment  the  joining  means 
comprises  an  electrofusion  coupling. 

In  another  preferred  embodiment  the  joining 
means  comprises  flanges  having  seal  means  pulled 
together  by  bolts. 

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

Figure  1  is  a  longitudinal  section  through  the  first 
embodiment  of  joint; 
Figure  2  is  a  scrap  longitudinal  section  showing 
a  modification  of  Figure  1; 
Figure  3  is  a  longitudinal  section  through  the  sec- 
ond  embodiment  of  joint; 
Figure  4  is  a  longitudinal  section  through  test  rig 
for  an  example  of  the  joint;  and 
Figure  5  is  a  section  on  the  line  V-V  shown  in  Fig- 
ure  4. 
In  Figure  1  there  is  shown  a  joint  10  comprising 

two  pipe  end  portions  12,  14  spaced  apart,  with  the 
liner  16,  18  within  the  pipes  protruding  at  17,  19  from 
the  end  portions  12,  14.  The  line  16,  18  is  of  medium- 
density  polyethylene,  for  example,  and  the  liners  are 
joined  by  joining  means  in  the  form  of  a  electrofusion 

coupling  20.  This  is  a  hollow  body  of  polyethylene 
open  at  each  end  and  having  a  heating  element  by 
which  it  can  be  heated  and  caused  to  fuse  itself  and 
the  pipe  to  which  it  bonds. 

5  The  pipe  end  portions  12,  14  are  interconnected 
by  a  shell  22  which  is  made  up  of  two  flanges  24,  26 
secured  by  welding  to  the  pipe  end  portions  12,  14, 
respectively,  and  a  cylindrical  shell  wall  28  secured  by 
welding  to  the  flanges  24,26.  The  shell  wall  28  has 

10  ports  30,  32  by  means  of  which  grout  34,  such  as 
epoxy  or  ordinary  cement,  for  example,  can  be  injec- 
ted. 

The  pipes  are  nominally,  for  example,  14-inch 
(355  mm)  in  diameter  and  are  of  high  pressure,  steel 

15  construction  with  a  pipe  wall  of  three  eights  of  an  inch 
(9mm)  thick.  The  liner  is  relatively  thin  and  is  prefer- 
ably  of  at  least  8mm  thickness  where  the  pipe  is  of  14- 
inch  size.  The  pressure,  which  is  sustained  within  the 
liner  is,  in  this  example,  at  least  350  psi.  This  joint  is 

20  suitable  however  for  use  at  much  higher  pressures. 
The  pressure  in  the  liner  is  greater  than  the  liner 

could  withstand  alone.  However,  the  presence  of  the 
grout  between  the  liner  and  the  shell  supports  the 
liner  and  the  pressure  load  is  effectively  transferred 

25  through  the  epoxy  cement  to  the  shell. 
The  individual  stock  lengths  of  pipe  are  joined  by 

butt  welding  in  the  field  to  make  up  a  long  length  of 
pipe  which  is  then  joined,  using  the  joint  of  the  present 
invention,  to  another  long  length  or  to  several  long 

30  lengths.  The  end  stock  lengths  of  pipe  in  such 
assemblies  are  pipes  having  a  high  pressure  flange 
such  as  24,  or  26,  at  one  end,  each  such  flange  hav- 
ing  been  secured  by  welding  in  the  factory  in  the 
course  of  manufacture  of  the  stock  length. 

35  In  making  the  joint,  the  protruding  ends  17,  19  of 
the  liners  16,  18  are  preferably  carefully  cut  to  the 
appropriate  length  to  facilitate  the  making  of  the  joint. 
The  shell  wall  28  is  loosely  placed  surrounding  one  of 
the  pipe  lengths  16,  18  before  the  pipes  are  joined. 

40  In  order  to  improve  accuracy,  as  shown  in  figure 
2  a  half  or  full  electrofusion  fitting  60  is  preferably  fit- 
ted  around  each  protruding  end  17,  19  and  butts  up 
to  the  pipe  end  12,  14.  The  heating  elements  are  ener- 
gised  so  that  the  electrofusion  fittings  are  bonded  to 

45  the  liners.  This  locks  the  liner  relative  to  the  pipe  12, 
14.  Otherwise,  the  linger  might  continue  to  revert  to 
its  original  size  following  its  recent  pulling  through  the 
die  and  pipe  and  so  cause  the  protruding  end  17,  19 
to  reduce  in  length.  Such  locking  fittings  are  locked  in 

so  place  before  any  cutting  of  the  protruding  ends  17,  19 
takes  place.  The  electrofusion  coupling  20  is  finally 
loosely  placed  in  position. 

Powerful  jacks  are  used  to  pull  the  pipes  together. 
The  scantlings  on  which  the  pipes  are  supported  are 

55  free  to  allow  this  to  happen  at  this  stage.  The  elec- 
trofusion  coupling  20  is  energised  when  the  pipes 
have  been  fully  pulled  together  to  bond  it  to  the  prot- 
ruding  ends  17,  19. 
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The  shell  wall  28  is  positioned  on  the  flanges 
24,26  and  welded  in  place.  Epoxy  cement,  or  some 
other  cement  or  grout,  is  injected  through  one  of  the 
ports  30,32.  Air  is  ejected  through  the  other  port.  More 
than  two  ports  may  be  provided  to  facilitate  the  injec- 
tion  to  grout. 

The  locking  fittings  referred  to  above  help  to 
reduce  outward  flaring  of  the  protruding  ends  17,  19. 
Where  the  protruding  end  17,19  is  not  quite  large 
enough  to  match  the  fitting  20,  a  stainless  steel  insert 
may  be  knocked  into  the  liner  to  expand  it  slightly  to 
correctly  match  the  coupling  20  and  end  17,  19. 

Instead  of  using  an  electrofusion  coupling  20  Fig- 
ure  3  shows  a  joint  50  in  the  form  of  a  joint  comprising 
flanges  52  pulled  together  by  bolts  54.  The  joint  50 
may,  for  example,  be  of  the  type  sold  under  the  Regis- 
tered  Trade  Mark  'PECAT'  available  from  R.M.  Fabri- 
cations  Limited  of  2  Paddock  Road  West  Pimbo 
Skelmersdale  Lanes  WN8  9PL.  The  flanges  52 
engage  further  flanges  56,58  which  have  seal  means 
59  pulled  together  by  the  bolts  54. 

Further  alternatives  for  the  joint  between  the  lin- 
ers  16,  18  (not  shown)  is  to  use  flanges  which  are 
butt-fusion  welded  or  joined  by  electrofusion  couplers 
to  the  liners  16,18;  or  to  use  flanges  which  are  integral 
with  an  electrofusion  fitting  and  so  are  themselves 
directly  joined  to  the  liners  16,18. 

The  flanges  in  each  of  the  above-mentioned 
alternatives  each  have  a  seal  means  and  the  two  seal 
means  are  pulled  together,  to  engage  the  seal  means, 
by  bolts  passing  through  the  flanges. 

Once  the  join  between  the  protruding  ends  17,19 
has  been  made  using  a  joint  50,  or  one  of  the  other 
alternatives  described,  the  shell  wall  28  is  positioned 
and  secured  by  welding,  and  epoxy  or  other  cement 
must  not  be  allowed  to  affect  the  liner.  Arelatively  thin 
section  of  epoxy  is  possible  in  the  embodiment  of  Fig- 
ure  1.  In  the  Figure  2  embodiment  a  larger  section  is 
needed  to  accommodate  the  flanges  and  bolts. 

An  example  of  a  test  rig  for  the  joint  is  shown  in 
Figure  4  and  5.  The  test  rig  shows  a  joint  10  with  end 
flanges  100,  102  joined  by  welding  104  to  concentric 
reducers  106.  The  reducers  106  are  joined  by  welding 
108  to  a  shell  110  made  up  of  two  longitudinally 
extending  halves  112,  114.  The  halves  are  joined  by 
two  longitudinal  welds  at  116,  118. 

Each  welded  join  108  comprises  a  backing  strip 
122,  124  welded  to  the  half-shell  114,  112. 

Inlets  126,  128  are  provided  in  the  half  shells  112, 
114. 

In  actual  use  of  the  joint  shown  in  Figures  4  and 
5  where  the  two  pipes  which  required  to  be  joined 
have  plain  ends  (i.e.  no  flanges),  the  reducers  are 
joined  by  welded  joins  at  the  smaller  diameter  ends  to 
the  pipe  ends.  In  other  words  the  flanges  100,  102  are 
not  used  and  the  joints  at  104  are  made  to  the  pipe 
ends.  The  reducers  are  joined  to  the  pipes  before  lin- 
ing  commences.  The  ends  of  the  liner  protrude  from 

the  pipe  ends  as  shown  at  1  30,  1  32.  Ajoin  is  made  be- 
tween  the  liner  ends  using  an  electrofusion  coupler 
134  (as  explained  above). 

Then,  the  two  half  shells  112,  114  are  assembled 
5  in  place,  each  fitting  on  top  of  a  backing  strip  120  at 

each  end.  The  shell  halves  are  welded  in  position  at 
their  ends  and  along  their  longitudinal  edges.  Then, 
epoxy  cement  grout  140  is  injected  tof  ill  the  space  be- 
tween  the  liner  130,  132  and  the  shell  110. 

10  Where  it  is  required  to  join  to  a  valve,  the  valve  is 
fitted  with  flanges  at  its  ends  and  the  flange  e.g.  100 
is  used.  The  valve  typically,  for  example,  is  internally 
coated  with  a  corrosion-resistant  coating  which  is 
brought  out  at  its  flanges  to  form  a  flange  of  the  coat- 

15  ing.  Therefore,  a  short  length  of  liner  is  connected  to 
the  valve  with  a  flange  formed  of  liner  extending  out- 
side  the  flange  100  which  sealinglyjoinstothe  flange 
of  coating  material.  The  joint  is  then  made  up  to 
another  pipe  end  using  an  electrofusion  coupler  as 

20  before  and  finishing  with  the  shell  and  the  grout. 
It  will  be  understood  that  in  Figures  4  and  5  the 

joint  is  shown  with  blanking  end  plates  150  for  test 
purposes.  These  plates  are  not  used  in  real  use  of  the 
joint.  In  real  use  the  joint  shell  terminates  either  in  two 

25  reducers  106  as  described;  or  else  the  flanges 
100,102  are  used  for  alternative  purposes  as  des- 
cribed. 

30  Claims 

1.  A  joint  (10)  between  pipes,  each  of  which  con- 
tains  a  liner  (16,  18)  of  polyolefin,  characterised  in  that 
the  two  pipe  end  portions  (12,14)  are  spaced  apart 

35  with  their  liners  (17,  19;  130,  132)  protruding  from  the 
end  portions  (12,  14)  and  joined  by  joining  means, 
(20;  50;  1  34)  a  shell  (22;  1  1  0)  interconnecting  the  pipe 
end  portions  (12,  14)  and  grout  (32;  140)  in  the  space 
between  the  liners  (17,  19;  130,  132)  and  the  shell  (22; 

40  110). 
2.  A  joint  according  to  claim  1,  the  joining  means 

(20)  comprising  a  electrofusion  coupling. 
3.  A  joint  according  to  claim  1,  the  joining  means 

(50)  comprising  flanges  (52)  having  seal  means  (59) 
45  pulled  together  by  bolts  (54). 

4.  A  joint  according  to  claim  3,  the  flanges  being 
joined  to  the  liners  by  butt  fusion  or  directly  by  elec- 
trofusion. 

5.  A  joint  according  to  claim  3,  the  flanges  being 
so  joined  to  the  liners  by  electrofusion  couplings. 

Patentanspruche 

55  1.  Kupplung  zwischen  Rohren,  von  denen  jedes 
eine  Auskleidung  (16,  18)  aus  Polyolefin  enthalt,  da- 
durch  gekennzeichnet,  dali  zwei  Endabschnitte  (12, 
14)  der  Rohre  mit  bestand  voneinander  angeordnet 
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sind,  wobei  deren  Auskleidungen  (17,  19;  130,  132) 
aus  den  Endabschnitten  (12,  14)  herausragen  und 
durch  ein  Verbindungsmittel  (20;  50;  134)  zusammen- 
gefugt  sind,  wobei  eine  Hulse  (22;  110)  die  Endab- 
schnitte  (12,  14)  der  Rohre  miteinander  verbindet  und  5 
eine  Vergulimasse  (34;  140)  im  Hohlraum  zwischen 
den  Auskleidungen  (17,  19;  130,  132)  und  der  Hulse 
(22;  110)  vorgesehen  ist. 

2.  Kupplung  nach  Anspruch  1,  bei  der  das  Verbin- 
dungsmittel  (20)  eine  Elektro-Schmelzschweilikupp-  10 
lung  ist. 

3.  Kupplung  nach  Anspruch  1,  bei  der  das  Verbin- 
dungsmittel  (50)  Flansche  (52)  mit  einem  Dichtungs- 
mittel  (59)  aufweist,  die  mittels  Schrauben  (54) 
zusammengezogen  sind.  15 

4.  Kupplung  nach  Anspruch  3,  bei  der  die  Flan- 
sche  mit  den  Auskleidungen  durch  Stumpf-Schmelz- 
schweiliung  oder  direkt  durch  Elektro-Schmelz- 
schweiliung  verbunden  sind. 

5.  Kupplung  nach  Anspruch  3,  bei  der  die  Flan-  20 
sche  mit  den  Auskleidungen  durch  Elektro-Schmelz- 
schweilikupplungen  verbunden  sind. 

Revendications  25 

1.  Raccord  (10)  entre  tuyaux  dont  chacun 
contient  une  chemise  (16,  18)  de  polyolefine,  carac- 
terise  en  ce  que  les  deux  parties  extremes  de  tuyau 
(12,  14)  sont  placees  a  distance  I'une  de  I'autre  tandis  30 
que  leurs  chemises  (1  7,  1  9  ;  1  30,  1  32)  ressortent  des 
parties  extremes  (12,  14)  et  sont  reunies  par  des  ele- 
ments  d'assemblage  (20  ;  50  ;  134),  une  enveloppe 
exterieure  (22  ;  110)  reunissant  les  parties  extremes 
de  tuyau  (12,  14)  et  un  coulis  (32  ;  140)  etant  introduit  35 
dans  I'espace  compris  entre  les  chemises  (17,  19  ; 
130,  132)  et  I'enveloppe  exterieure  (22  ;  110). 

2.  Raccord  selon  la  revendication  1,  dont  les  ele- 
ments  d'assemblage  (20)  consistent  en  un  raccorde- 
ment  par  electrofusion.  40 

3.  Raccord  selon  la  revendication  1,  dont  les  ele- 
ments  d'assemblage  (50)  consistent  en  des  brides 
(52)  equipees  de  joints  d'etancheite  (59)  appliques 
I'un  contre  I'autre  par  traction  au  moyen  de  boulons 
(54).  45 

4.  Raccord  selon  la  revendication  3,  dans  lequel 
les  brides  sont  reunies  aux  chemises  par  fusion  bout- 
a-bout  ou  directement  par  electrofusion. 

5.  Raccord  selon  la  revendication  3,  dans  lequel 
les  brides  sont  reunies  aux  chemises  par  des  raccor-  50 
dements  par  electrofusion. 

55 
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