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Description 

The  present  invention  relates  to  a  composite 
pipe,  at  least  comprising  a  thermoplastic  inner  pipe 
and  one  or  more  layers  of  strip  material  wound  around 
the  inner  pipe. 

Such  a  composite  pipe  is  known  from  WO-A- 
86/07432.  This  International  publication  discloses  a 
composite  pipe  comprising  an  inner  thermoplastic 
pipe  onto  which  one  or  more  layers  of  metal  strip  is 
wound,  and  an  outer  pipe.  The  turns  of  the  metal  strip 
of  one  layer  may  comprise  superposed  areas  or  the 
turns  may  be  spaced  in  which  case  a  second  layer  of 
metal  strip  is  wound  to  cover  the  space  between  the 
turns  of  the  first  layer.  The  turns  of  metal  strip  of  the 
one  or  more  layers  are  always  connected  to  the  inner 
layer  or  to  the  outer  layer,  over  part  of  the  width  but 
over  substantially  the  entire  length  of  the  strip  mate- 
rial  and  therefore  over  substantially  the  entire  length 
of  the  inner  pipe. 

The  object  of  the  present  invention  is  to  provide 
a  composite  pipe  with  an  improved  flexibility,  said 
pipe,  however,  being  able  to  withstand  a  high  load,  i.e. 
both  internal  pressure  load  and  tensile  load.  To  this 
end  the  invention  is  characterized  in  that  the  one  or 
more  layers  of  strip  material  wound  around  the  inner 
pipe  are  connected  to  each  other  and/or  to  the  inner 
pipe  only  over  a  part  of  the  length  of  the  inner  pipe. 
According  to  the  invention  a  pipe  which  is  particularly 
flexible  and  can  be  wound  up  with  a  relatively  small 
radius  of  curvature  is  provided.  This  means  that  great 
lengths  of  pipe  can  be  transported  easily,  and  great 
lengths  of  pipe  can  thus  also  be  laid  without  connect- 
ing  pieces.  The  latter  can  be  advantageous,  for  exam- 
ple,  in  the  case  of  applications  such  as  the  laying  of 
pipes  over  the  seabed  or  the  like.  The  pipe  according 
to  the  invention  can  also  be  bent  easily  around  all 
kinds  of  obstacles.  The  invention  provides  a  pipe 
which  is  extremely  flexible  and  yet  can  withstand  a 
high  load,  i.e.  both  internal  pressure  load  and  tensile 
load. 

The  one  or  more  layers  of  strip  material  wound 
around  the  inner  pipe  are  preferably  connected  at  the 
ends  of  the  inner  pipe  to  each  other  and/or  to  the  in- 
ner  pipe.  This  simplifies  the  production  of  the  pipe 
and  increases  the  flexibility,  due  to  the  fact  that  the 
layers,  with  the  exception  of  the  ends,  lie  completely 
free. 

In  order  to  improve  further  the  flexibility  of  the 
pipe  according  to  the  invention,  the  strip  material  of 
each  layer  is  advantageously  wound  in  such  a  way 
that  there  is  a  space  measuring  2  -  20%  of  the  width 
of  the  strip  material,  and  preferably  5  -  10%  of  the 
width  of  the  strip  material,  between  the  turns  of  the 
strip  material.  The  flexibility  of  the  pipe  is  improved  by 
providing  a  space  between  the  turns  of  the  strip  ma- 
terial  of  each  layer.  Winding  with  a  space  between 
turns  is  also  simpler  than  winding  without  a  space, 

while  the  turns  of  the  strip  material  of  each  layer  must 
lie  closely  against  each  other. 

In  particular,  the  strip  material  of  the  second  layer 
is  wound  in  such  a  way  that  it  covers  the  space  be- 

5  tween  the  turns  of  the  first  layer.  It  can  in  fact  happen 
that  when  the  pipe  is  being  used  for  conveying  a  me- 
dium  under  high  pressure  the  material  of  the  inner 
pipe  is  pressed  into  the  space  between  the  turns  of 
the  first  layer.  Winding  the  second  layer  in  such  a  way 

10  that  it  covers  the  space  between  the  turns  of  the  first 
layer  means  that  the  material  of  the  inner  pipe  is  pre- 
vented  from  penetrating  further,  and  possibly  even 
leakage  is  prevented  from  occurring. 

It  will  be  clearthatthe  winding  angle  of  the  wound 
15  strip  material  must  be  selected  in  such  a  way  as  is  ad- 

vantageous  for  the  application  in  question.  Thus,  a 
small  winding  angle  will  be  desirable  in  the  case  of 
high  tensile  loads  and  a  large  winding  angle  in  the 
case  of  low  tensile  load  and  high  internal  pressure 

20  load.  Combinations  of  different  winding  angles  are 
also  possible. 

The  width  of  the  strip  material  of  the  first  two  lay- 
ers  is  advantageously  smaller  than  the  width  of  the 
strip  material  of  the  other  layers.  The  space  between 

25  the  turns  of  the  strip  material  of  the  first  layer  is  small- 
erthen,  which  means  that  less  penetration  of  the  ma- 
terial  of  the  inner  pipe  can  occur  in  the  case  of,  for  ex- 
ample,  a  high  internal  pressure  load,  something 
which  benefits  the  durability  of  the  pipe  according  to 

30  the  invention. 
The  strip  material  can  be  of  many  types  of  mate- 

rials,  but  it  is  preferable  to  use  strip  material  made  of 
a  fibre  strip  which  may  or  may  not  be  impregnated 
with  plastic,  and  preferably  a  polypropylene-impreg- 

35  nated  glassf  ibre  strip.  Fibre  strip  with  or  without  plas- 
tic  impregnation  is  extremely  strong  and  durable.  In 
the  description,  plastic  strip  reinforced  with  fibre  strip, 
woven  strip,  metal  gauze  strip,  metal  woven  strip  etc. 
are  also  included. 

40  In  order  to  be  able  to  protect  the  wound  layers 
from  the  external  environment  such  as,  for  example, 
soil,  water,  contaminations  and  damage,  depending 
on  the  application,  an  outer  jacket  is  preferably  pro- 
vided  around  the  inner  pipe  provided  with  one  or  more 

45  layers  of  loosely  wound  strip  material,  the  outer  jacket 
advantageously  being  extruded  round  the  inner  pipe 
provided  with  one  or  more  layers  of  loosely  wound 
strip  material.  By  means  of  extrusion  the  outer  pipe  in 
the  not  yet  hardened  state  is  provided  around  the  in- 

50  ner  pipe  provided  with  one  or  more  layers  of  loosely 
wound  strip  material,  thus  producing  a  close-fitting 
contact  between  the  outer  jacket  and  the  outer  layers 
of  wound  strip  material.  The  outer  jacket  also  ensures 
cohesion  of  the  layers  of  wound  strip  material. 

55  The  invention  also  relates  to  a  composite  pipe,  at 
least  comprising  an  inner  pipe  and  one  or  more  layers 
of  strip  material  wound  around  the  inner  pipe,  the 
turns  of  the  one  or  more  layers  being  connected  to 
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each  other,  which  is  characterised  in  that  the  inner 
pipe  is  made  of  thermoplastic  material,  and  in  that  the 
turns  are  connected  only  locally  to  each  other,  and 
the  or  each  layer  is  displaceable  relative  to  the  inner 
pipe.  The  local  connection  can  be  achieved  by,  for  ex- 
ample,  techniques  which  are  known  to  the  person 
skilled  in  the  art,  such  as  welding,  gluing  etc.  The  pipe 
thus  produced  has  good  flexibility  and  can  withstand 
an  extremely  high  internal  pressure  load  and  tensile 
load.  The  winding  angle  can  in  fact  be  selected  in  such 
a  way  that  it  can  withstand  a  maximum  internal  pres- 
sure  load,  while  the  necessary  tensile  load  resistance 
can  be  adjusted  by  varying  the  distance  between  suc- 
cessive  connections  between  the  turns.  Due  to  the 
fact  that  the  or  each  layer  is  not  connected  to  the  in- 
ner  pipe,  it  is  possible  to  wind  the  or  each  layer  sep- 
arately  onto  a  mandrel,  and  connect  the  turns  locally 
and  then  slide  them  over  the  inner  pipe.  In  this  way 
it  is  ensured  that  during  the  local  connection  by  weld- 
ing  or  the  like  the  inner  pipe  is  not  accidentally  dam- 
aged  or  the  strip  material  fixed  to  the  inner  pipe. 

It  is  preferable  to  use  reinforced  polypropylene 
strip  as  the  strip  material,  since  it  has  very  good 
strength  and  durability  properties.  Moreover,  the 
turns  of  the  abovementioned  material  are  very  easily 
connected  by  welding,  gluing  or  the  like. 

Due  to  the  fact  that  the  turns  rest  against  each 
other,  it  is  also  ensured  that  in  the  case  of  high  inter- 
nal  pressure  loads  material  of  the  inner  pipe  is  not 
pressed  between  the  turns. 

Finally,  the  invention  relates  to  a  reel  which  is  pro- 
vided  with  a  pipe  according  to  the  invention  wound 
thereon. 

The  invention  will  be  explained  in  greater  detail 
below  with  reference  to  the  appended  drawing,  in 
which: 

Fig.  1  shows  a  partial  cross-section  of  a  cutaway 
composite  pipe  according  to  one  embodiment  of 
the  invention;  and 
Fig.  2  shows  a  partial  cross-section  of  a  cutaway 
composite  pipe  according  to  another  embodi- 
ment  of  the  invention. 
In  Fig.  1  reference  number  1  indicates  a  polyethy- 

lene  inner  pipe,  which  is  provided  with  layers  2,  3,  4, 
5  and  6  of  loosely  wound  strip  material  7.  The  spaces 
8  between  the  turns  of  the  strip  material  7  are  clearly 
visible  in  each  layer.  Layer  2  is  wound  with  the  same 
winding  angle  as  layer  3,  while  layer  3  covers  the 
spaces  8  of  layer  2.  The  position  of  the  spaces  8  of 
layer  2  is  indicated  by  dotted  lines  in  layer  3.  In  this 
way  it  is  clear  that  the  strip  material  7  of  layer  3  is 
wound  over  the  space  between  the  turns  of  the  strip 
material  of  layer  2.  Layers  2  and  3  are  wound  with  a 
winding  angle  of  120°  to  the  longitudinal  axis.  In  the 
case  of  layer  4  the  strip  material  8  is  wound  with  a 
winding  angle  of  60°  to  the  longitudinal  axis.  Finally, 
two  layers  5  and  6  are  wound  with  a  smaller  and  op- 
posite  winding  angle  over  layer  4. 

Reference  number  9  indicates  an  outer  jacket 
which  is  extruded  around  layer  6.  This  outer  jacket 
can  be  of  any  desired  plastic,  but  in  this  case  it  is  by 

5  way  of  example  also  of  polyethylene.  The  outer  jacket 
can,  of  course,  be  of  any  other  usable  material  such 
as,  for  example,  gauze-type  or  fabric  material. 

The  outer  jacket  ensures  the  cohesion  of  the  pipe 
according  to  the  invention  and  protects  it  from  dam- 

10  age  and  the  penetration  of  substances  from  the  en- 
vironment,  such  as  soil,  water,  contaminations  and 
the  like. 

The  material  of  the  inner  pipe  is  in  the  present  ex- 
ample  polyethylene,  therefore  thermoplastic.  Poly- 

15  ethylene,  in  general  a  thermoplastic  material,  makes 
it  possible  to  connect  the  turns  to  the  inner  pipe  by 
heating  at  the  places  where  this  is  desired.  Apart  from 
polyethylene,  many  other  thermoplastic  materials, 
such  as  polypropylene,  polyvinyl  chloride,  polyamide, 

20  polybutene,  etc.,  can  be  used. 
The  strip  material  of  the  layers  used  can  be  the 

same  or  different.  It  preferably  comprises  glassf  ibre 
strip  impregnated  with  polypropylene,  comprising  a 
width  of  for  example  2.75  cm.  In  particular,  the  inner 

25  two  layers  are  wound  with  strip  material  of  a  smaller 
width  than  the  other  layers,  in  order  to  make  the 
space  between  the  turns  of  the  strip  material  of  the 
first  layer  as  small  as  possible.  In  this  way  when  there 
is  a  high  internal  pressure  load,  less  material  of  the 

30  inner  pipe  can  penetrate  through  it. 
It  will  be  clear  that  a  pipe  according  to  the  inven- 

tion  which  is  provided  with  layers  of  wound  strip  ma- 
terial  with  winding  angles  corresponding  approxi- 
mately  to  those  of  layers  2,  3  and  4  is  more  suitable 

35  for  applications  in  which  a  high  internal  pressure  oc- 
curs  in  the  pipe  than  a  pipe  which  is  wound  with  strip 
material  at  a  winding  angle  which  corresponds  to  that 
of  layers  5  and  6.  The  layers  5  and  6,  with  the  winding 
angle  indicated,  are  more  suitable  for  a  pipe  which  is 

40  subject  to  a  great  tensile  load..  The  desired  winding 
angle  of  the  turns  of  the  layers  can  be  set  depending 
on  the  application.  The  pipe  shown  in  the  figure  is 
suitable  either  for  applications  in  which  both  an  inter- 
nal  pressure  load  and  a  tensile  load  occur. 

45  The  wound  strip  material  of  layer  2  is  welded  to 
inner  pipe  1  at  the  ends,  layer  3  is  welded  to  layer  2 
at  the  ends,  layer  4  is  welded  to  layer  3  at  the  ends 
etc.  It  is,  however,  not  absolutely  necessary  for  the 
assembly  of  layers  of  strip  material  7  wound  round  the 

so  inner  pipe  1  and  welded  together  to  be  connected 
also  to  the  inner  pipe  1. 

For  the  connection  of  several  pipes  according  to 
this  embodiment,  standard  connecting  pieces  can  be 
used,  but  it  must  be  borne  in  mind  that  when  a  pipe 

55  according  to  the  invention  is  cut  through,  the  ends  of 
the  strip  material  of  the  layers  must  be  fixed  to  each 
other  at  the  abovementioned  cut  ends  and  possibly  to 
the  inner  pipe  before  it  is  connected  to  a  connecting 
piece.  This  is  to  prevent  unwinding. 
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Fig.  2  shows  an  embodiment  in  which  only  one 
layer  is  wound  around  the  inner  pipe  1,  while  the  turns 
of  the  strip  material  7  lie  against  each  other  and  are 
locally  connected  to  each  other  by  welding.  By  select- 
ing  the  winding  angle  close  to  90°,  such  a  pipe  can  re- 
sista  very  high  internal  pressure  load.  The  level  of  the 
resistance  to  tensile  load  can  be  set  by  varying  the 
distance  between  two  connecting  points  10.  Stretch- 
ed  polypropylene  strip  is  preferably  used  as  the  strip 
material. 

The  fact  that  the  turns  lie  against  one  another 
prevents  the  material  of  the  inner  pipe  from  being 
pressed  between  the  turns  when  there  is  a  high  inter- 
nal  pressure  load. 

It  will  be  clear  that  several  layers  can  be  applied 
around  the  inner  pipe  with  winding  angles  which  are 
suitable  for  the  particular  application  of  the  pipe.  Lay- 
ers  according  to  Fig.  1  can  also  be  combined  with  lay- 
ers  according  to  Fig.  2. 

Claims 

1.  A  composite  pipe,  at  least  comprising  a  thermo- 
plastic  inner  pipe  and  one  or  more  layers  of  strip 
material  wound  around  the  inner  pipe,  character- 
ised  in  that  the  one  or  more  layers  (2,  3,  4,  5,  6) 
of  strip  material  (7)  wound  around  the  inner  pipe 
(1)  are  connected  to  each  other  and/or  to  the  in- 
ner  pipe  (1)  only  over  a  part  of  the  length  of  the 
inner  pipe. 

2.  The  pipe  according  to  claim  1,  characterised  in 
that  the  one  or  more  layers  (2,  3,  4,  5,  6)  of  strip 
material  (7)  wound  around  the  inner  pipe  (1)  are 
connected  to  each  other  and/or  to  the  inner  pipe 
(1)  at  the  ends  of  the  inner  pipe. 

3.  The  pipe  according  to  claims  1-2,  characterised 
in  that  the  strip  material  (7)  of  each  layer  (2,  3,  4, 
5,  6)  is  wound  in  such  a  way  that  there  is  a  space 
(8)  between  the  turns  of  the  strip  material  (7). 

4.  The  pipe  according  to  claim  3,  characterised  in 
t  hat  t  he  widt  h  of  t  he  space  (8)-  between  t  he  turns 
of  the  strip  material  (7)  of  a  layer  is  2  -  20%  of  the 
width  of  the  strip  material  (7). 

5.  The  pipe  according  to  claims  3  -  4,characterised 
in  that  the  space  (8)  is  3  -  10%  of  the  width  of  the 
strip  material  (7). 

6.  The  pipe  according  to  claims  3-5,  characterised 
in  that  the  strip  material  (7)  of  the  second  layer 
(3)  is  wound  in  such  a  way  that  it  covers  the 
space  (8)  between  the  turns  of  the  first  layer  (2). 

7.  The  pipe  according  to  claims  1-5,  characterised 

in  t  hat  t  he  widt  h  of  t  he  strip  material  (7)  of  t  he  first 
two  layers  (2,  3)  is  smaller  than  the  width  of  the 
strip  material  (7)  of  the  other  layers  (4,  5,  6). 

5 
8.  The  pipe  according  to  claims  1-7,  characterised 

in  that  the  strip  material  (7)  is  a  fibre  strip  which 
may  or  may  not  be  impregnated  with  plastic. 

10  9.  The  pipe  according  to  claim  8,  characterised  in 
that  the  strip  material  (7)  is  a  glassfibre  strip  im- 
pregnated  with  polypropylene. 

10.  The  pipe  according  to  claims  1-9,  characterised 
15  in  that  an  outer  jacket  (9)  is  provided  around  the 

inner  pipe  provided  with  one  or  more  layers  (2,  3, 
4,  5,  6)  of  loosely  wound  strip  material  (7). 

11.  The  pipe  according  to  claim  10,  characterised  in 
20  that  the  outer  jacket  (9)  is  extruded  around  the  in- 

ner  pipe  (1)  provided  with  one  or  more  layers  (2, 
3,  4,  5,  6)  of  loosely  wound  strip  material  (7). 

12.  A  composite  pipe,  at  least  comprising  an  inner 
25  pipe  of  thermoplastic  material  and  one  or  more 

layers  of  strip  material  wound  around  the  inner 
pipe,  the  turns  of  the  one  or  more  layers  being 
connected  to  each  other,  characterised  in  that 
the  turns  are  connected  only  locally  to  each 

30  other,  and  the  or  each  layer  is  displaceable  rela- 
tive  to  the  inner  pipe  (1). 

13.  The  pipe  according  to  claim  12,  characterised  in 
that  the  strip  material  (7)  is  made  of  stretched 

35  polypropylene  strip. 

14.  A  reel,  provided  with  a  pipe  wound  onto  it,  char- 
acterised  in  that  the  pipe  is  a  pipe  according  to 
one  or  more  of  the  preceding  claims  1  -  13. 

40 

Patentanspruche 

1.  Verbundrohr,  zumindest  bestehend  aus  einem 
45  thermoplastischen  Innenrohr  und  einer  oder 

mehreren  urn  das  Innenrohr  gewickelten  Lagen 
aus  Streifenmaterial,  dadurch  gekennzeichnet, 
dalidie  eine  oder  mehreren  urn  das  Innenrohr  (1) 
gewickelten  Lagen  (2,3,4,5,6)  aus  Streifenmate- 

50  rial  (7)  miteinander  und/oder  mit  dem  Innenrohr 
(1)  nur  uber  einen  Teil  der  Lange  des  Innenrohrs 
verbunden  sind. 

2.  Rohr  nach  Anspruch  1  ,  dadurch  gekennzeichnet, 
55  dalidie  eine  oder  mehreren  urn  das  Innenrohr  (1) 

gewickelten  Lagen  (2,3,4,5,6)  aus  Streifenmate- 
rial  (7)  miteinander  und/oder  mit  dem  Innenrohr 
(1)  an  den  Enden  des  Innenrohrs  verbunden  sind. 

4 
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3.  Rohr  nach  den  Anspruchen  1  bis  2,  dadurch  ge- 
kennzeichnet,  dali  das  Streifenmaterial  (7)  jeder 
Lage  (2,3,4,5,6)  derart  gewickelt  ist,  dali  ein  Zwi- 
schenraum  (8)  zwischen  den  Windungen  des 
Streifenmaterials  (7)  vorhanden  ist. 

4.  Rohr  nach  Anspruch  3,  dadurch  gekennzeichnet, 
dali  die  Breite  des  Zwischenraums  (8)  zwischen 
den  Windungen  des  Streifenmaterials  (7)  einer 
Lage  2  bis  20%  der  Breite  des  Streifenmaterials 
(7)  betragt. 

5.  Rohr  nach  den  Anspruchen  3  bis  4,  dadurch  ge- 
kennzeichnet,  dali  der  Zwischenraum  (8)  3  bis 
10%  der  Breite  des  Streifenmaterials  (7)  betragt. 

6.  Rohr  nach  den  Anspruchen  3  bis  5,  dadurch  ge- 
kennzeichnet,  dali  das  Streifenmaterial  (7)  der 
zweiten  Lage  (3)  derart  gewickelt  ist,  dali  es  den 
Zwischenraum  (8)  zwischen  den  Windungen  der 
ersten  Lage  (2)  abdeckt. 

13.  Rohr  nach  Anspruch  12,  dadurch  gekennzeich- 
net,  dali  das  Streifenmaterial  (7)  aus  einem  ge- 
reckten  Polypropylenstreifen  besteht. 

5 
14.  Haspel,  versehen  mit  einem  auf  diese  aufge- 

wickelten  Rohr,  dadurch  gekennzeichnet,  dali 
das  Rohr  ein  Rohr  nach  einem  oder  mehreren  der 
vorhergehenden  Anspruche  1  bis  13  ist. 

10 

Revendications 

1.  Tuyau  composite  comportant  au  moins  un  tuyau 
15  interieur  en  matiere  thermoplastique  et  une  ou 

plusieurs  couches  d'un  materiau  en  bande  enrou- 
le  autourdu  tuyau  interieur,  caracterise  en  ce  que 
la  ou  les  couches  (2,  3,  4,  5,  6)  du  materiau  en 
bande  (7)  enroule  autour  du  tuyau  interieur  (1) 

20  sont  reliees  les  unes  aux  autres  et/ou  au  tuyau  in- 
terieur  (1)  sur  une  partie  seulement  de  la  lon- 
gueur  du  tuyau  interieur. 

7.  Rohr  nach  den  Anspruchen  1  bis  5,  dadurch  ge- 
kennzeichnet,  dali  die  Breite  des  Streifenmateri- 
als  (7)  derersten  beiden  Lagen  (2,3)  kleiner  ist  als 
die  Breite  des  Streifenmaterials  (7)  der  anderen 
Lagen  (4,5,6). 

8.  Rohr  nach  den  Anspruchen  1  bis  7,  dadurch  ge- 
kennzeichnet,  dali  das  Streifenmaterial  (7)  ein 
Faserstreifen  ist,  der  mit  Kunststoff  getrankt  sein 
kann  oder  nicht. 

9.  Rohr  nach  Anspruch  8,  dadurch  gekennzeichnet, 
dali  das  Streifenmaterial  (7)  ein  mit  Polypropylen 
getrankter  Glasfaserstreifen  ist. 

10.  Rohr  nach  den  Anspruchen  1  bis  9,  dadurch  ge- 
kennzeichnet,  dali  ein  Aulienmantel  (9)  urn  das 
mit  einer  oder  mehreren  Lagen  (2,3,4,5,6)  lose 
gewickelten  Streifenmaterials  (7)  versehene  In- 
nenrohr  vorgesehen  ist. 

11.  Rohr  nach  Anspruch  10,  dadurch  gekennzeich- 
net,  dali  der  Aulienmantel  (9)  urn  das  mit  einer 
oder  mehreren  Lagen  (2,3,4,5,6)  lose  gewickel- 
ten  Streifenmaterials  (7)  versehene  Innenrohr  (1) 
extrudiert  ist. 

12.  Verbundrohr,  zumindest  bestehend  aus  einem  In- 
nenrohr  aus  thermoplastischem  Material  und  ei- 
ner  oder  mehreren  urn  das  Innenrohr  gewickelten 
Lagen  aus  Streifenmaterial,  wobei  die  Windun- 
gen  der  einen  oder  mehreren  Lagen  miteinander 
verbunden  sind,  dadurch  gekennzeichnet,  dali 
die  Windungen  nur  ortlich  miteinander  verbun- 
den  und  die  oder  jede  Lage  in  bezug  auf  das  In- 
nenrohr  (1)  verschieblich  ist. 

2.  Tuyau  selon  la  revendication  1  ,  caracterise  en  ce 
25  que  la  ou  les  couches  (2,  3,  4,  5,  6)  du  materiau 

en  bande  (7)  enroule  autourdu  tuyau  interieur  (1) 
sont  reliees  les  unes  aux  autres  et/ou  au  tuyau  in- 
terieur  (1)  au  niveau  des  extremites  du  tuyau  in- 
terieur. 

30 
3.  Tuyau  selon  les  revendications  1  et  2,  caracterise 

en  ce  que  le  materiau  en  bande  (7)  de  chaque 
couche  (2,  3,  4,  5,  6)  est  enroule  de  facon  qu'il  y 
ait  un  espace  (8)  entre  les  enroulements  du  ma- 

35  teriau  en  bande  (7). 

4.  Tuyau  selon  la  revendication  3,  caracterise  en  ce 
que  la  largeur  de  I'espace  (8)  entre  les  enroule- 
ments  du  materiau  en  bande  (7)  d'une  couche  re- 

40  presents  2  a  20  %  de  la  largeur  du  materiau  en 
bande  (7). 

5.  Tuyau  selon  les  revendications  3  et4,  caracterise 
en  ce  que  I'espace  (8)  represents  3  a  10  %  de  la 

45  largeur  du  materiau  en  bande  (7). 

6.  Tuyau  selon  les  revendications  3  a  5,  caracterise 
en  ce  que  le  materiau  en  bande  (7)  de  la  seconde 
couche  (3)  est  enroule  de  maniere  a  recouvrir 

so  I'espace  (8)  entre  les  enroulements  de  la  premie- 
re  couche  (2). 

7.  Tuyau  selon  les  revendications  1  a  5,  caracterise 
en  ce  que  la  largeur  du  materiau  en  bande  (7)  des 

55  deux  premieres  couches  (2,  3)  est  inferieure  a  la 
largeur  du  materiau  en  bande  (7)  des  autres  cou- 
ches  (4,  5,  6). 

8.  Tuyau  selon  les  revendications  1  a  7,  caracterise 

5 
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en  ce  que  le  materiau  en  bande  (7)  est  une  bande 
de  fibres  pouvant  ou  non  etre  impregnee  d'une 
matiere  plastique. 

5 
9.  Tuyau  selon  la  revendication  8,  caracterise  en  ce 

que  le  materiau  en  bande  (7)  est  une  bande  en  fi- 
bres  de  verre  impregnee  de  polypropylene. 

10.  Tuyau  selon  les  revendications  1  a  9,  caracterise  10 
en  ce  qu'une  enveloppe  exterieure  (9)  est  dispo- 
see  autourdu  tuyau  interieur  pourvu  d'une  ou  de 
plusieurs  couches  (2,  3,  4,  5,  6)  d'un  materiau  en 
bande  (7)  enroule  d'une  maniere  lache. 

15 
11.  Tuyau  selon  la  revendication  10,  caracterise  en 

ce  que  I'enveloppe  exterieure  (9)  est  extrudee 
autour  du  tuyau  interieur  (1)  pourvu  d'une  ou  de 
plusieurs  couches  (2,  3,  4,  5,  6)  d'un  materiau  en 
bande  (7)  enroule  d'une  maniere  lache.  20 

12.  Tuyau  composite  comportant  au  moins  un  tuyau 
interieur  fait  d'une  matiere  thermoplastique  et 
une  ou  plusieurs  couches  d'un  materiau  en  bande 
enroule  autour  du  tuyau  interieur,  les  enroule-  25 
ments  de  la  ou  des  couches  etant  relies  les  uns 
aux  autres,  caracterise  en  ce  que  les  enroule- 
ments  ne  sont  relies  les  uns  aux  autres  que  loca- 
lement,  et  en  ce  que  chaque  couche  est  deplaca- 
ble  par  rapport  au  tuyau  interieur  (1).  30 

13.  Tuyau  selon  la  revendication  12,  caracterise  en 
ce  que  le  materiau  en  bande  (7)  est  constitue 
d'une  bande  de  polypropylene  tendue. 

14.  Touret  sur  lequel  est  enroule  un  tuyau,  caracteri- 
se  en  ce  que  le  tuyau  est  un  tuyau  selon  I'une  au 
moins  des  revendications  1  a  13  precedentes. 

35 
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