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ensure that the seal between the lining and the pipe surface will be
effective along the entire The present invention relates to method and ap-
length of the pipe. Moreover, when the lining is paratus for preventing
escape or travel of fluid     adhesively attached to a pipe with a crack in
it along spaces that may form between a pipe and  5    and the pipe
subsequently shifts at the crack the a lining that is applied to the
interior of the pipe.  adhesively secured lining tends to break, whe-
Pipelines and passageways need repair or re-      reas when the lining Is
not adhesively secured it placement as they age. Replacement, particularly
will not break under those circumstances be of underground pipelines and
passageways, is         cause Its distortion is spread over a significant
extremely costly. Accordingly It is becoming in-  10   length of the lining
rather than being concentrated creasingly common to provide linings for
such pi-    at the place where the shift occurs. pelines and passageways
while those structures          It is the prime object of the present
invention remain in place. Various types of lining have been   to prevent
the passage of fluid through spaces provided, some flexible and some rigid
and some      between a pipe and its lining which is effective, flexible
when applied but rigidifying after applica-  15   inexpensive and readily
accomplished. tion, but In all cases it Is preferable that the lining  It
is a further object of the present invention to be of a nature such that it
closely conforms to and  accomplish the aforementioned results by means
engages the inner surface of the pipeline or pas-    particularly well
adapted for use in connection sageway. With linings that are flexible
either per-  with the lining of pipes by flexible linings which manently or
initially, that conformity to and enga-  20    are pressed into engagement
with the internal gement with the Internal surface of the pipe (the    pipe
surface and cured, after which the pressure term "pipe" is here used
generically to include all   is released. types of pipelines or
passageways) is accomplis-        It is a further object of the present
invention to hed by internally pressurizing the lining.           provide
an effective seal between pipes and pipe In one widely practiced method of
lining pipes,    25   linings to prevent, for example, the tracking of gas
certain aspects of which are disclosed in Wood       along the annular gap
between a lining which has patent US-A-4 064 211 of December 20, 1977
shrunk away from the inner surface of the pipe to entitled "Lining of
passageways", flexible lining    create an annular gap between the lining
and the tubes are utilized. These tubes comprise a resin-    pipe, as well
as to prevent external fluids, such as absorbent material which serves to
soak up a cu-  30    ground water, from tracking along that gap and rable
synthetic resin. The resin-impregnated tube,   ultimately reaching the
interior of the lining. initially flexible, is inserted into the pipe and
then  The present invention relates to a lined pipe forced radially
outwardly into engagement with       as disclosed in claim 1 and to a
lining for a pipe the internal pipe surface by internally pressurizing  as
disclosed in claim 11. the flexible tube by means of pneumatic or hy-  35
In accordance with the invention, sealing rings draulic pressure, with or
without providing a va-    are located at spaced intervals along the length
of cuum in the initial space between the tube and       the pipe, either
prior to or during the application of the pipe. After that internal
pressurization, the re-  the lining to the pipe. The rings comprise a resi-
sin with which the tube is impregnated cures, thus   liently deformable
material so that they will com- producing a rigid lining within the pipe
which  40    press when an initially flexible lining is used and ideally
closely conforms to the entire inner sur-    when that lining is pressed
against the inner sur- face of the pipe. However, in practice it has been
face of the pipe and will recover incompletely in found that the lining,
after the internal pressure is  the event of shrinkage of the lining away
from the relieved, can shrink away from the pipe, creating    pipe, thereby
to maintain a circumferential seal a small annular gap, perhaps only a few
millime-  45    between the pipe and the lining, the circumferen- tars wide
in a pipe having a one meter diameter,     tial seals produced by the
plurality of axially spa- that gap sometimes occurring over all or a sub-
ced sealing rings thus preventing fluid from mo- stantial portion of the
length of the lined pipe. This  ving axially along the length of the pipe
for any annular gap does not cause concern in pipes          distance
greater than the axial spacing between such as sewer pipes where the fluid
passing    50   the sealing rings. Hence any fluid which enters a through
the pipe is a liquid and is at relatively low  given annular gap will be
trapped there and can- pressure, but in the case of a pressure pipe, such
not escape. The sealing rings, which may be of a as a gas pipeline, the
annular gap, when it forms,   rubbery elastomeric material, are designed so
constitutes a serious problem in that the gas can    that they will be
compressed, when the lining is gain access to and then travel along the
axial    55   initially applied, by an amount greater than the length of
that gap and escape, thus rendering the    amount which they will recover
during the expec- lining to a large extent ineffective.                ted
shrinkage of the lining. The rings may take One attempt to solve this
problem has been to     any suitable cross-section, such as circular, and
provide some sort of adhesive seal between the       may be provided with
sealing ribs to form a laby- lining and the inner surface of the pipe, but
this    60   rinth seal which will deform more than the main usually
requires thorough cleaning of the pipe       body of the ring. surface,
which  presents practical problems             It will be noted that while
the present invention particularly with underground pipes, and even
is particularly suitable for use with initially flexible with cleaning when
a pipe on the order of 200        but subsequently rigidified linings such
as those meters or more long is involved it is very difficult    65
disclosed in patent US-A-4 064 21 1, it has appli- 2 
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cability in connection with flexible linings of other  and fixed to the
lower end of the feed elbow, as at types and with substantially rigid
linings which are  13. Water or other fluid is then forced into the pressed
into position.                                feed elbow 22 which causes
the lining tube 10 to To the accomplishment of the above, and to
evert into and along the interior of the pipe 12. As such other objects as
may hereinafter appear, the  5    a result the resin-impregnated felt layer
18 be- present Invention relates also to a method for pro-   comes the
outer layer while the fluid-Impermeable viding seals between a pipe and a
pipe lining as     layer 20 becomes the inner layer. The fluid which
defined in the appended claim 12:                     everts the lining
tube 10 also exerts a radial pres- sure on the interior of the lining,
expanding it and Fig. 1 is a diagrammatic cross-sectlonal view  10
pressing it against the inner surface of the pipe illustrating the
principle of the pipe lining di-  12. The lining is maintained in
engagement with sclosed in patent US-A-4 064 21 1, utilizing a     the pipe
12 until the resin which impregnates the flexible lining which is pressed
into engage-      felt layer 18 cures. That curing may be effected ment
with the pipe inner surface and cured,        by any suitable means, such
as through the use typical sealing rings being shown in position  15    of
heated water, induction heating, or high fre- within the pipe prior to the
insertion of the      quency ultrasonics. After the resin cure has been
lining;                                            completed the fluid is
removed from inside the lining 10, thus leaving a hard, rigid lining
applied Fig. 2 is a cross-sectional view showing the      to the pipeline
surface. flexible lining tube which is used in the   20        As has been
indicated above, a difficulty method illustrated in Fig. 1;
which arises, In connection with this and other methods of pipe lining, is
that the lining tends to Fig. 3 is a cross-sectional view illustrating the
shrink away from the inner surface of the pipe 12. relationship between the
lining, the pipe inner    This tendency is perhaps particularly marked
surface and a sealing ring before internal  25    when resin-impregnated
layers are used. When pressure is applied to the lining;
that shrinkage occurs an annular gap will form between the lining and the
pipe, and, particularly Fig. 3A is a view similar to Fig. 3 but showing
if the pipe carries gas, and especially gas under the relationship of the
parts after pressure has   pressure, the gas can find its way into and
along been applied inside the lining so as to force  30    that annular gap
and leak off. the lining against the inner surface of the pipe;    In
accordance with the present invention, this problem is overcome by
providing sealing rings, Fig. 4 is a view similar to Fig. 3A but showing
generally designated 26, between the lining 10 the relationship of the
parts after the lining has  and the pipe 12, those rings 26 being spaced at
solidified and has shrunk slightly away from  35    intervals along the
length of the pipe. There is the pipe inner surface;
nothing particularly critical about the axial spacing between adjacent
sealing rings 26, and that spa- Figs. 5, 6 and 7 are cross-sectional views
of      cing will vary widely from installation to installa- alternative
sealing rings;                         tion, depending upon the nature of
the fluid car- 40    ried by the pipe, the condition of the pipe, the Fig.
8 is a view similar to Fig. 2 but with        distance between manholes or
other transverse respect to a lining into which the sealing rings
connections when the pipe is underground, the are incorporated before the
lining is applied;     degree to which the fluid can be expected to pe- and
netrate the lining, and the like. Typically, how- 45    ever, they will be
located on opposite sides of Fig. 9 is a diagrammatic side elevational view
joints in the pipe connecting the pipe, for exam- of a length of the lining
of Fig. 7.               ple, with branch pipes, because such joints are
particularly susceptible to fluid leakage there- Fig. 1 discloses
diagrammatically how a lining,       through. generally designated 10, is
applied to an under-    50   One typical sealing ring 26 is shown in Figs.
ground pipeline 12 between two manholes 14            3, 3A and 4. It
comprises ring of resilient material and 16.
of circular cross-section. Natural or synthetic rub- The lining 10 is in
the form of a tube formed of   ber or comparable plastics are suitable for
use, a flexible material of the construction shown basi-   with the
particular material employed being selec- cally in Fig. 2 comprising, prior
to insertion in the  55    ted in the light of the condition, to which it
will be pipeline 12, an inner felt or other resin-absorbent   subjected and
the substances to which it will be material 18 surrounded by a
fluid-impermeable         exposed in use. As shown in Fig. 1, the sealing
membrane 20 normally bonded to the felt layer 18      rings are placed in
position Inside the pipe 12 and usually constituted by a synthetic plastic
film.  prior to the insertion and cure of the lining 10. The felt layer 18
is impregnated with a suitable  60    Hence, as diagrammatically
Illustrated in Fig. 3, curable synthetic resin which makes the lining of
when the lining 10 is initially inserted the sealing considerable weight
while still flexible. To insert   ring 26 will be interposed between the
felt layer 



the lining 10 into the pipe 12 a leading end 11 of    18 and the pipe 12,
and as pressure is applied the lining 10 is inserted through a feed elbow
22    inside the lining 10 to force it against the inner and the leading
end 11 is turned back upon itself    65    surface of the pipe the sealing
ring 26 will, as 3    EP 0 217 189 B1 5
6 diagrammatically Illustrated in Fig. 3A, become     3. The combination of
either of Claims 1 or 2, in compressed to a substantial degree.
which said ring is located at a point intermediate After the resin In the
layer 18 has cured, and if  the length of said pipe. the lining 10 then
tends to shrink and separate somewhat from the inner surface of the pipe
12,  5    4. The combination of either of Claims 1 or 2, in Fig. 4
diagrammatically indicates the relationship  which a plurality of said
rings are spaced from of the parts. The shrinkage of the lining lo from
one another along said length. the pipe 12 has produced an annular gap 28
be- tween the lining 10 and the pipe 12, and the sea-   5. The combination
of either of Claims 1 or 2, in ling ring 26 will have expanded somewhat
from its    10   which said ring is formed of a material capable of
extremely compressed condition shown in Fig.        becoming compressed
when pressure is applied 3A, but the ring 26 will still be compressed
thereto and of expanding when some of said compared to its normal condition
shown in Fig. 3.   pressure is released. Thus each sealing ring 26 provides
a circumfe- rential seal between the lining 10 and the pipe 12,  15   6.
The combination of either of Claims 1 or 2, in so that any fluid which may
make its way into a     which said ring is formed of a material capable of
given annular gap 28 cannot travel along the        becoming compressed
when pressure is applied length of the pipe 12, but will be confined be-
thereto and of expanding when some of said tween a pair of adjacent sealing
rings 26.          pressure is released, and In which said ring is Figs. 5
and 6 illustrate typical alternative  20   located at a point intermediate
the length of said cross-sectional shapes for sealing rings 26a and
pipe. 26b respectively. The ring 26a has ribs 30 which may preferably
define a labyrinth over the radially  7. The combination of either of
Claims 1 or 2, in inner surface of the ring. The ring 26b has a pre-  which
said ring is formed of a material capable of flattened section 32 which
provides a wide sea-  25    becoming compressed when pressure is applied
ling surface engagement. Where even wider li-      thereto and of expanding
when some of said ning-pipe sealing surfaces are desired, and as
pressure is released, and in which a plurality of illustrated in Fig. 7,
the sealing ring 26 may be   said rings are spaced from one another along
defined by two adjacent ring elements 26c and       said length. 26d spaced
from one another by a small di-    30 stance, for example one-half inch
(12,7 mm), with   8. The combination of either of Claims I or 2, in the
space between them being filled by a grout or   which said ring has a
cross-section with a gene- other mastic material 26e, so that when the sea-
rally arcuate outer surface. ling ring assembly 26 is pressed against the
inner surface of the pipe the ring elements 26c and 26d  35    9. The
combination of either of Claims 1 or 2, in will compress until the grout or
other mastic mate-  which said ring has a cross-section provided with rial
26e firmly engages the inner surface of the    outwardly-extended ribs
which engage at least pipe, thus producing a sealing engagement over
one of said pipe and said lining. a greater area than is feasible with a
single sea- ling ring 26.                                40    10. The
combination of either of Claims I or 2, in it is not necessary that the
sealing rings 26 be  which said ring comprises two ring elements positioned
within the pipe 12 before the lining 10  slightly spaced from one another
along the length is inserted. The sealing rings 26 may be made a     of the
lining, and in which a mastic material is part of the lining tube 10 before
that tube is Inser-  received between said ring elements, said mastic ted,
the sealing rings 26 then moving into position  45    material sealingly
engaging said pipe between along the length of the pipe 12 as the tube 10
is  said sealing ring elements when said elements inserted. To that end the
rings 26 may be adhesi-  sealingly engage said pipe. vely secured to the
original inner tube surface of the impregnated felt layer 18, as
illustrated in    11. A lining for a pipe, said lining comprising a Figs. 7
and 8.                               50    generally tubular body of
extended length des- igned to be inserted into a pipe for lining pur-
poses, characterised in that said body carries, Claims
spaced along the length thereof, a plurality of sealing rings of
compressible material, said rings 1. In combination, a given length of
pipe, and a  55    extending around said body substantially at right lining
in said pipe extending therein for sub-      angles to the axis thereof and
extending radially stantially said length, characterised in that at least
from said body. one a sealing ring of compressable material is 



compressed between and sealingly engaged said       12. The method of
lining a given length of pipe pipe and said lining, whereby an annular gap
be-    60    which comprises: tween said pipe and said lining is axially
interrup- ted.                                                (a)  locating
at lease one sealing ring of compressible material inside said pipe so 2.
The combination of Claim 1, in which said li-         as to extend around
the interior of said ning is rigid.                               65
pipe substantially at right angles to the 4    EP 0 217 189 B1 5
6 diagrammatically illustrated in Fig. 3A. become     3. The combination of
either of Claims 1 or 2, in compressed to a substantial degree.
which said ring is located at a point intermediate After the resin in the
layer 18 has cured, and if  the length of said pipe. the lining 10 then
tends to shrink and separate somewhat from the inner surface of the pipe
12,  5    4. The combination of either of Claims 1 or 2. in Fig. 4
diagrammatically indicates the relationship   which a plurality of said
rings are spaced from of the parts. The shrinkage of the lining lo from
one another along said length. the pipe 12 has produced an annular gap 28
be- tween the lining 10 and the pipe 12, and the sea-    5. The combination
of either of Claims 1 or 2, in ling ring 26 will have expanded somewhat
from its    10    which said ring is formed of a material capable of
extremely compressed condition shown in Fig.         becoming compressed
when pressure is applied 3A, but the ring 26 will still be compressed
thereto and of expanding when some of said compared to its normal condition
shown in Fig. 3.    pressure is released. Thus each sealing ring 26
provides a circumfe- rential seal between the lining 10 and the pipe 12,
15    6. The combination of either of Claims 1 or 2, in so that any fluid
which may make its way into a      which said ring is formed of a material
capable of given annular gap 28 cannot travel along the         becoming
compressed when pressure is applied length of the pipe 12, but will be
confined be-      thereto and of expanding when some of said tween a pair
of adjacent sealing rings 26.           pressure is released, and in which
said ring is Figs. 5 and 6 illustrate typical alternative  20    located at
a point intermediate the length of said cross-sectional shapes for sealing
rings 26a and     pipe. 26b respectively. The ring 26a has ribs 30 which
may preferably define a labyrinth over the radially  7. The combination of
either of Claims I or 2. in inner surface of the ring. The ring 26b has a
pro-   which said ring is formed of a material capable of flattened section
32 which provides a wide sea-  25    becoming compressed when pressure is
applied ling surface engagement. Where even wider li-       thereto and of
expanding when some of said ning-pipe sealing surfaces are desired, and as
pressure is released, and in which a plurality of illustrated in Fig. 7,
the sealing ring 26 may be    said rings are spaced from one another along
defined by two adjacent ring elements 26c and        said length. 26d
spaced from one another by a small di-    30 stance, for example one-half
inch (12,7 mm), with    8. The combination of either of Claims 1 or 2, in
the space between them being filled by a grout or    which said ring has a
cross-section with a gene- other mastic material 26e, so that when the sea-
rally arcuate outer surface. ling ring assembly 26 is pressed against the
inner surface of the pipe the ring elements 26c and 26d  35    9. The
combination of either of Claims I or 2, in will compress until the grout or
other mastic mate-  which said ring has a cross-section provided with rial
26e firmly engages the inner surface of the     outwardly-extended ribs
which engage at least pipe, thus producing a sealing engagement over
one of said pipe and said lining. a greater area than is feasible with a
single sea- ling ring 26.                                 40    10. The
combination of either of Claims 1 or 2. in It is not necessary that the
sealing rings 26 be  which said ring comprises two ring elements positioned
within the pipe 12 before the lining 10   slightly spaced from one another
along the length is inserted. The sealing rings 26 may be made a      of
the lining, and in which a mastic material is part of the lining tube 10
before that tube is Inser-  received between said ring elements, said
mastic ted, the sealing rings 26 then moving into position  45    material
sealingly engaging said pipe between along the length of the pipe 12 as the
tube 10 is    said sealing ring elements when said elements inserted. To
that end the rings 26 may be adhesi-   sealingly engage said pipe. vely
secured to the original inner tube surface of the impregnated felt layer
18, as illustrated in     11. A lining for a pipe, said lining comprising a
Figs. 7 and 8.                                50    generally tubular body
of extended length des- igned to be inserted into a pipe for lining pur-
poses, characterised in that said body carries, Claims
spaced along the length thereof, a plurality of sealing rings of
compressible material, said rings 



1. In combination, a given length of pipe, and a  55    extending around
said body substantially at right lining in said pipe extending therein for
sub-       angles to the axis thereof and extending radially stantially
said length, characterised in that at least  from said body. one a sealing
ring of compressable material is compressed between and sealingly engaged
said        12. The method of lining a given length of pipe pipe and said
lining, whereby an annular gap be-  60    which comprises: tween said pipe
and said lining is axially interrup- ted.
(a)  locating at lease one sealing ring of compressible material inside
said pipe so 2. The combination of Claim 1 in which said li-           as
to extend around the interior of said ning is rigid.
65           pipe substantially at right angles to the 4 *   C   L   M   S
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axisthereof;                                  6. Die Kombination nach
Anspruch I odor 2, bei (b)   positioning a flexible liner Inside said pipe
der der Ring aus einem Material gebildet ist, das length and inside said
sealing ring;          befAhigt ist, bei Anlegon von Druck komprimiert (c)
expanding said liner toward the interior of   zu warden, und zu
expandieren, wenn etwas von said pipe length, thereby compressing    5
dem Druck entlastet wird, und bei dem der Ring said sealing ring between
itself and said     an einer stolls innerhalb der Rohrlinge angeord- pipe
interior; and                            not ist. (d)   causing said
flexible liner to become more rigid,
7. Die Kombination nach elnem der Anspriche 1 10    oder 2, be! der der
Ring aus einem Material gebil- whereby, it said liner moves radially away
from     dot ist, dos befahigt ist, bei Anlagen von Druck said pipe in the
vicinity of said sealing ring, said  komprimiert zu werden, und zu
expandieren, sealing ring will expand while maintaining a seal   wenn etwas
von dem Druck entlastet wird, und between said pipe and said liner so as to
axially   be! der eine Viekzahl der Ringe mit Abstand von- interrupt any
annular gap between said pipe and  15    einander in der Linge angeordnet
ist. the said liner. S. Die Kombination nach einem der Ansprfche I 13. The
method of Claim 12, In which step (a)       odor 2, be! der der Ring inoen
Ouerschnitt mit comprises locating a plurality of said sealing rings  einer
aligemein gekrOmmten AuBenflache besitzt. within said pipe spaced from one
another along  20 the length of said pipe.                            9.
Die Kombination nach oinen der AnsprOche 1 odor 2, bei der der Ring oinen
Querschnitt mit 14. The method of either of Claims 12 or 13. in     nach
auBen abstehenden Uppen besitzt, welche which step (a) is carried out
before step (b) is    mindestens an elnem der Toile, Rohr odor Aus- carried
out.                                 25    kleidung, anliegen. 15. The
method of either of Claims 12 or 13, in     10. Die Kombination nach einem
der AnsprOche which steps (a) and (b) are carried out substan-    1 odor 2,
bei der der Ring zwei Ringelemente mit tially simultaneously.
kleinem Abstand voneinander in Langsrichtung 30    der Auskleidung umfaBt,
und be! der ein Ausstrei- 16. The method of either of Claims 12 or 13, in
chmaterial zwischen den Ringefementen aufge- which steps (a) and (b) are
carried out substan-    nom men ist, wobei das Ausstreichmaterial dich-
tially simultaneously by pro-positioning said sea-  tend an dem Rohr
zwischen den Dichtringele- ling rings on said liner before said liner is
positio-  menton anliegt, wenn die Element. dichtend an nod inside said
pipe.                        35    dem Rohr anliegen. 11. Auskleidung fur
ein Rohr, wobei die Ausklei- Patentansprflche
dung oenen allgemein schlauchfbrmigen Korper ausgedehnter Lange umfa8t, zum
Einsetzen in 1. In Kombination: eine bestimmte Rohrlinge  40    oin Rohr
fOr Auskleidungszwocke ausgolegt, do- und oine Auskleidung in dem Rohr, die
sich darin    durch gekennzeichnet, daB der Korper mit Ab- Ober im
wesentlichen die Lange erstrockt, da-       stAndon in seinor Lngsrichtung
ese Vielzahl von durch gekennzeichnet, daB mindestons ein Di-
Dichtringen aus kompressiblem Material tragt, chtring aus komprimierbarem
Material zwischen       wobei die Ringe sich um don Korper im wesentli- dem
Rohr und der Auskleldung komprimiert ist    45    chen rechtwinklig zu
seiner Achse erstrecken und und dichtend daran anliegt, wodurch ein Rings-
radial von dem Korpor abstehen. palt zwischen dem Rohr und der Auskleidung
in Axialrichtung unterbrochon ist.                     12. Verfahren zum
Auskleiden elner bestimmten Rohrlange, bei dom: 2. Die Kombination nach
Anspruch 1 bei der die    50 Auskleidung starr ist.
(a)   mindestens ein Dichtring aus kompressi- 



blem Material in dem Rohr so angeordnet 3. Die Kombination nach Anspruch 1
odor 2, bei            wird, daB or sich urn den Innenraum des der der Ring
an einer Stella innerhalb der Rohr-          Rohres im wesentlichen
rechtwinklig zu lingo angeordnet ist.                        55
dessen Achse erstreckt; (b)   sine flexible Ausklisdung in die Rohrlinge 4.
Die Kombination nach einem der AnsprOche 3             und innerhalb des
Dichtrings eingesetzt odor 2, bei der sine Violzahl der Ringe mit Ab-
wird; stand voneinander in der Lingo angeordnet ist.     (c)   die
Auskleldung zu dem Innoren der Rohr- 60         lingo hin godohnt wird und
dadurch dar 5. Die Kombination entweder nach Anspruch 1
Dichtring zwischen ihr und dam Rohrinne- oder 2, bei der der Ring aus einom
Material gebil-       ron komprimiert wird; und det ist, dass dazu befihigt
ist, beim Anlegen von   (d)   die flexible Auskloidung veranlaBI wird,
Druck komprimiert zu werden, und zu expandie-            starror zu werden,
ron, wenn etwas von dem Druck entlastet wird.  65 5
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10 wodurch, falls die Auskleidung sich in der Nahe     comprim6 lorsqu'une
pression lui est appliquee et dot Dichtrings radial von dem Rohr wegbewegt,
de s'expanser lorsque cette pression est au der Dichtring sich dohnen wird
unter Aufrechter-    moins partiellement relichee et dons laquelle la-
haltung einer Abdichtung zwischen dem Rohr         dit joint annulaire est
dispos6 un point interme- und der Auskleidung, urn so oinen etwaigen    5
diaire le long dudit tuyau. Ringspalt zwischen dem Rohr und der AuskWl-
dung in Axialrichtung zu unterbrechen.              7. La combinaison selon
l'une ou l'autre des re- vendications 1 ou 2 dans laquello ledit joint
annu- 13. Verfahren nach Anspruch 12, bei welchom        laire est form6
d'un mat6riau susceptible d'etre im Schritt (a) eine Vielzahl der
Dichtringe inner-    10   comprime lorsqu'une pression lui est appliquee et
halb des Rohres mit Abstand voneinander in          de s'expanser lorsque
ladito pression est au Lingsrichtung des Rohren angeordnet warden.
moins partiellement rolach6e et dans laquelle une pluralite desdits joints
est disposee de place on 14. Verfahren nach Anspruch 12 odor 13, bei
place Is long dudit tuyau. dem Schritt (a) ausgefOhrt wird, bevor Schritt
(b)  15 ausgefuhrt wird.                                    8. La
combinaision selon l'une ou l'autre des re- vendications 1 au 2 dans
laquelle ledit joint a un 15. Verfahren nach Anspruch 12 oder 13, bei
profil on coupe comportant une surface ext6rieure dom Schritte (a) und (b)
im wesentlichen glei-      de forme gon6rale arqu6e. chzeoig ausgefuhrt
werden.                   20 9. La combinasion selon l'une ou l'autre des
re- 16. Verfahron nach Anspruch 12 odor 13. be!        vendications 1 au 2
dans laquelle ledit joint annu- welchem Schritte (a) und (b) im
wesentlichen        laire a un profil on coupe comportant des ner-
gleichzeltig ausgefOhrt werden durch vorheriges     vures s'6tendant vers
lext6rieur at propre A venir Anbringen der Dichtringe an der Auskleidung,
be-    25    au contact d'au mains l'un dos deux 6elments vor die
Auskleidung in das Rohr eingeflrt wird.     constitu6s par le tuyau et la
doublure. 10. La combinasbon l'une des revendications 1 Revendlcations
ou 2 dans laquelle le joint annulaire comport. 30    deux 6l6ments
annulaires l6gerement espacos 1. En combinaison une section de tuyau d'une
l'un de l'autre sur la longuour de la doublure et longueur d6torminoe et
une doublure dispos6e A      dans laquelle un mat6riau formant mastic ost
in- I'int6rieur de ce tuyau sur sensiblement la lon-    s6r6 entre les deux
6l6ments annulaires ce mate- gueur de ce dornier, caract6risees on ce quo
au     riau formant mastic venant au contact d'6tanchii- mains un joint
annulaire d'6tancheite en mat6riau  35   te de la surface dudit tuyau entre
lesdits 6l6ments compressible est comprim6 on contact d'6tan-
annulaires lorsque les 6l6ments sont amen6s en ch6ft6 entre ledit tuyau et
ladite doublure, grace a  contact d'tanch6ite avec ledit tuyau. quoi tout
espace annulaire intersticiel entre le tuyau et la doublure so trouve ainsi
axialement     11. Doublure pour un tuyau, ladite doublure interrompu.
40    comportant un corps de forme g6n6rale tubulaire s'6tendant sur une
certaine longueur pour etre 2. La combinaison solon la revendication 1 dans
ins6re dans un tuyau on vue de doubler ce der- laquelle ladito doublure est
de nature rigide.      nier et caract6ris6e en co quo ledit corps tubu-
laire comports. espac6s le long de co dernier une 3. La combinaison selon
l'un ou l'autre des re-    45    pluralite de joints d'6tanch6h6 annulaires
on ma- vendications 1 ou 2 dans laquelle ledit joint annu-  t6riau
compressible, lesdits joints annulaires s'6- laire est dispose t un point
intermediaire le long  tendant autour dudit corps tubulaire sensiblement
dudit tuyau.                                        dans un plan
perpondiculaire a l'axe de co der- 



nier et s'etendant radialement a partir de ce 4. La combinaison selon l'une
au l'autre des re-    50    corps. vendications 1 ou 2 dans laquelle une
pluralite desdits joints annulaires sont dispos6s a inter-    12. Proced6
de revetement d'une longuour de- valle run de l'autre le long de la
longuour du      torminee de tuyau qui comport. les 6tapes sui- tuyau.
vantbs: 55 5. La combinaison selon l'une au l'autre des re-    a)   on
dispose au moins un joint annulaire vendications 1 au 2 dans laquelle ledit
joint annu-       d'ltanchlke en materiau compressible & laire e*t
constitu6 d'un materiau susceptible d'e-       Iinterieur dudit tuyau de
facon a co qu'il tre comprime lorsqu'une pression Jui est appli-
s'etende autour de rintlrieur dudit tuyau quee ot de s'expanser lorque
cotte pression est    60     sensiblement dans un plan porpondicu-
partiellement rolachee.                                   faire a laxe
longitudinal de ce dernier; b)   on positionne une doublure flexible & lin-
6. La combinaison selon lune ou rautre des re-           terieur dudit
tuyau sur la longuour de ce vendicatlons ou 2 dans laquelle ledit joint
annu-         dernier at a l'interieur desdits joints annu- lairs est forme
d'un materiau susceptible d'etre  65     laires d'tancheite; 6           I
IIII          Ifils II IID    :- -:   EFO217 189 B1 c)   on prbvoque
l'expansion de cette doublure vers la paroi int6rioure dudit tuyau sur la
longuour de co dernler en compressant ainsi lesdits joints annulaires
d'6tanch6et6 entre la doublure et la paroi Int6rieure du  5 tuyau; d)   on
provoque la rigidification de la doublure -*         flexible, grace a
quoi, si la doublure sf6- carte radialement de la parol interieure du
tuyau, a proximMe desdits joints-annulaires  10 d'etanch6ete, ces derniers
sont expans6s tout on maintenant un joint d'etancheit entre ledit tuyau et
ladite doublure de fa- con a interrompre axialement tout espace annulaire
intersticiel entre lo tuyau et la    .15 doublure. 13. Proced6 selon la
revendication 12 caract6ri- see en outre en ce quo r6tape a) comprend la
mise en place d'une pluralfe de joints annulaires  20 d'etanch6ete a
l'int6rieur dudit tuyau, los joints 6tant espac6s l'un par rapport A
I'autro He long dudit tuyau. Ks'      14. Proced6 solon l'une des
revendications 12  25 ou 13 dans loquel l'6tape a) est accomplie avant la
mise en oeuvre de I'etape b). 15. Proc6d6 selon l'une des rovendications 12
ou 13 dans lequel les 6tapes a) et b) sont ac-  30 complies et mises on
oeuvre sonsiblement simul- tanement. 16. Proc6d6 solon l'une des
revendications 12 ou 13 dans lequel les etapes a) ot b) sont ac-  35
complies sensiblement simuftan6ment en posi- tionnant pr6alablement lesdits
joints annulaires d'6tancheie sur la surface de la doublure avant
l'insertion de cone doublure a l'interieur du tuyau. 40 \
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