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engagement with their respective sealing surfaces, and characterised by,
The present invention relates to an improved        a recess on the
interior of at least one of said tubular joint with a metal seal ring
positioned be-  tubular members extending axially inward from the tween
interior tapered sealing surfaces on the ends   5   inner end of the
sealing surface of such tubular of the tubular members. Prior to the
present inven-  member, tion considerable problems have arisen when dam-
an insert sleeve having a tubular portion which age to either of the
sealing surfaces on the tubular  has been positioned within said recess in
the tubu- members has occurred. This can prevent the metal    lar member
following damage to one of said seal- seal ring from providing the desired
seal and the   10  ing surfaces, said sleeve having a frusto-conical
machining of the end of the tubular member may      portion extending
outwardly both axially and radi- result in the tubular member being below
toleran-  ally into covering relationship to the sealing surface ces for
its pressure rating. This may require that  of said tubular member, the
damaged tubular member be replaced or that         the insert sleeve having
been cold forged into the surface be reworked by welding and remachin-   15
tight sealing engagement within said recess and ing.
with the sealing surface of said tubular member, The R. E. Latham et al
Patent No. 3,404,902         the inner surface of said frusto-conical
portion discloses a joint for tubular members with a ring   of said insert
sleeve having a taper mating with the sealing against tapered sealing
surfaces formed on  taper of the seal ring whereby when said joint is [err]
interior at the ends of both members. The   20  held in tight engagement by
said securing means sealing ring has an outer central alignment ring   said
sealing ring sealingly engages the sealing portion with outer end sealing
surfaces and relieved  surface of the tubular member which was not surfaces
between the central alignment ring portion  damaged and the sealing surface
of said insert to and the sealing surfaces.
provide a joint seal between said members. The R. L. Wilkins et al Patent
No. 4,474,381   25   According to a second aspect of the present discloses
a modified metal seal ring for a tubular  invention there is provided joint
with a port being provided through the seal      a method of repairing a
damaged sealing sur- ring from a point midway on at least one of its
face on the interior of a subsea tubular wellhead outer sealing surfaces to
the interior of the ring to  housing at its joint end wherein the tubular
housing prevent damage to the tubular member sealing   30  includes an
inner recess at the inner end of said surface beyond that which could be
sealed by a      sealing surface and a clamp for securing a con-
replacement seal ring.                             necting tubular member
to the housing, the method An object of the present invention is to provide
being characterised by the steps of an an improved tubular joint which,
having had one     positioning an insert sleeve having a tubular of the
tubular member's tapered sealing surface   35  portion and a frusto-conical
portion within said tu- damaged, can be provided with a new sealing
bular member so that said tubular portion is within surface without the
removal of both tubular mem-    said recess and said frusto-conical portion
is [err] from their environment.                       against the damaged
sealing surface of said tubular Another object is to provide an improved
meth-    housing, and od of repairing the internal sealing surface at the
40  cold forging said insert sleeve into tight sealing end of a tubular
member in location even when      engagement with said damaged sealing
surface such location is underwater or otherwise remote    and with the
interior of said recess to secure said from the operator.
insert sleeve to said tubular wellhead housing and According to a first
aspect of the present in-  to provide said housing with a sealing surface
for vention there is provided a tubular joint having  45  subsequent use in
making connection to said well- a first tubular member having a central
bore    head housing. and a sealing surface tapering outwardly at one
According to a third aspect of the present end of said member.
invention there is provided an insert sleeve repair a second tubular member
having a central        part for location against the internal tapered end
bore and a sealing surface tapering outwardly  50  sealing surface of a
tubular member, characterised at the end of said member facing said one end
of    by a frusto-conical portion and a tubular portion, said first tubular
member,                         said frusto-conical portion having an
external taper a seal ring having a cylindrical bore and outer  to engage a
damaged sealing surface of the tubular sealing surfaces being tapered for
sealing between  member and an internal taper to engage the ta- the sealing
surfaces of the two tubular members,  55  pered sealing surface of a
sealing ring used to seal and
against said tubular member, the tubular portion means for securing said
first and second tubu-  being sized so that it can be cold forged into a
lar members together with said seal ring in sealing  recess on the interior
of a tubular member to which 2   



3                 EP 0 330 769 B1                     4 the repair part is
secured.                         forged into tight sealing and engaging
position According to a fourth aspect of the present        within the
damaged tubular member, and invention there is provided a tubular joint
having    FIGURE 8 is a partial sectional view of another a first tubular
member having a central bore      form of insert in accordance with the
present and a sealing surface tapering outwardly at one   5   invention.
end of said member,                                    In FIGURE 1. tubular
wellhead housing 10 is a second tubular member having a central bore
shown connected to tubular connector 12 by a and a sealing surface tapering
outwardly at the end  suitable external clamp 13 and having sealing ring of
said member facing said one of said first tubular  14 positioned between
the inner tapered sealing member,                                        10
surfaces 16 and 18 on the ends of housing 10 and a seal ring having a
cylindrical bore and outer  connector 12. In this illustration. sealing
surface 16 sealing surfaces being tapered for sealing between  has been
damaged and a new sealing surface the sealing surfaces of the two tubular
members,    needs to be provided for sealing of the joint be- and
tween housing 10 and connector 12. means for securing said first and second
tubu-  15  In order to repair the joint and ensure a good lar members
together with said seal ring in sealing  seal, it has been the practice to
remove the well- engagement with their respective sealing surfaces,  head
housing from its location and correct the and characterised by a recess on
the interior of at  damaged portion of its sealing surface 16 by add- least
one of said tubular members extending axially  ing weld metal and
remachining surface 16 to its inward from the inner end of the sealing
surface of  20  desired smoothness and taper. each tubular member,
Sleeve 20 includes lower tubular portion 22 con- said recess being sized
and configured so that  nected to upper tapered portion 24 which tapers in
the event that a sealing surface of one of the  outwardly and upwardly so
that its outer surface 26 tubular members is damaged it can receive a
insert  substantially mates with sealing surface 16 on sleeve repair part,
the insert being cold forgable  25  housing 10. Lower tubular portion 22 of
sleeve 20 into tight sealing engagement within said recess   is provided
with reduced neck 28 connecting it to and with the sealing surface of said
tubular mem-   upper tapered portion 24. Lower portion 22 when ber.
sleeve 20 is in position is immediately within but The invention will be
described now by way of   spaced from recess 30 on the interior of housing
example only, with particular reference to the ac-  30  10 immediately
below original sealing surface 16. companying drawings. In the drawings:
Recess 30 includes a series of grooves 32 into FIGURE 1 is a sectional view
of a joint between  which lower portion 22 of sleeve 20 is to be forged
tubular members in which the sealing surface of  as hereinafter described.
Test port 34 extends one of the tubular members has been damaged.
through housing 10 to detect any leakage past FIGURE 2 is a partial
sectional view of the   35  sleeve 20. A volume compensating material 21
improved insert of the present invention being   may *be bonded to the
exterior of sleeve 20 lowered into position on the damaged sealing
(FIGURE 2) or in grooves 32 in housing 10 surface of the tubular member.
(FIGURE 4) so that during its forging, liquids FIGURE 3 is a partial
sectional view of the      trapped between sleeve 20 and housing 10 will
not improved insert of the present invention in posi-  40  prevent the
proper forging of sleeve 20 into tight tion on the damaged sealing surface
of the        engagement with sealing surface 16 and the inte- tubular
member.                                  rior of recess 30. Such volume
compensating ma- FIGURE 4 partial sectional view of the improved  terial is
any suitable material which contains voids insert of the present invention
having been      which will compress when exposed to forging pres- forged
in place within the tubular member with  45  sures. Examples of such
material is syntactic foam, the damaged sealing surface and in covering
microspheres in an epoxy matrix or a hollow metal relationship thereto.
O ring. FIGURE 5 is a sectional view of the completed       With sleeve 20
in position as shown in FIGURE joint with the improved sealing surface
insert   3, tool T is lowered so that it engages upper face installed in
sealing relationship between the two   so  38 of housing 10 and the
interior surface 40 of tubular members as shown in FIGURE 4.
housing 10 below sleeve 20 as shown in FIGURE FIGURE 6 is a partial
sectional view of the      6. With sleeve 20 on sealing surface 16 and
remote damaged tubular member with the improved in-     actuated clamp
retaining tool T in position, tool T is sert thereon and with the forging
tool shown in  actuated so that its resilient sleeve 42 is exposed position
to forge the insert into tight sealing   55  to pressure on its interior
and exerts a very sub- engagement within the tubular member.
stantial forging pressure on the interior of sleeve 20 FIGURE 7 is a
partial sectional view of a modi-  forcing it into tight sealing engagement
with sealing fied form  of insert of the present invention    surface 16
and recess 30. 3  



5                 EP 0 330 769 B1                   6 When the cold forging
is completed, forming     insert sleeve 68 includes grooves 80 around its
pressure on tool T is released and test pressure is  exterior surface to
form a plurality of annular sharp applied to the interior of insert sleeve
20 between a  teeth 82 which are moved into tight gripping and seal against
surface 38 and another seal against  sealing engagement with the interior
surface of the interior surface 40 of housing 10 below sleeve   5   recess
74 in housing 60. Suitable volume com- 20 and any leakage is conducted
through port 34   pensating material, such as previously described. and
line 35 to be detected at the remote location  is used in grooves 80 to
ensure that fluids trapped (the surface) port. Upon completion of testing
line  between the exterior of insert sleeve 68 and interior 35 is
disconnected from housing 10 and is re-     surface 72 of recess 74 do not
interfere with the trieved together with the retrieval of tool T from   10
forming of tubular portion 78 of sleeve 68. within housing 10. Sleeve 20
has been forged into     The cold forging of modified insert sleeve 68 is
tight sealing engagement with surface 16 and with-  performed as described
previously herein with re- in recess 30 on housing 10. This engagement is
spect to insert sleeve 20. After cold forging, insert especially tight in
view of the sharp inwardly facing  sleeve 68 provides inner sealing surface
84 against corners 43 on the lands which are positioned be-  is  which
sealing ring 66 may seal to provide a tight tween the grooves 32 within
recess 30. As can be  joint between subsea wellhead housing 60 and its seen
in FIGURE 4, such sharp corners 43 dig into  tubular connector 64 without
having to remove well- the exterior of tubular portion 22 of sleeve 20 to
head housing 60 from its subsea position to renew ensure the tight sealing
and gripping engagement  its sealing surface 62 after it has been damaged.
of sleeve 20 with the interior of housing 10. Further,  20  Another
modified form of the present invention the effectiveness of this sealing
engagement has  is shown in FIGURE 8. Tubular wellhead housing been tested
subsequent to the forging of sleeve 20.  90 includes tapered inner sealing
surface 92 on its Thereafter, seal ring 44 and connector 12 are  end which
is secured to connector 94 and sealing lowered into position on housing 10.
As shown in  ring 96 is positioned between housing 90 and con- FIGURE 5,
seal ring 44 includes upper sealing   25  nector 94. Insert sleeve 98 is
substantially the surface 46 which is tapered to mate with sealing  same as
insert sleeve 20, previously described, surface 18 on connector 12 and
lower sealing sur-  and includes tapered sealing portion 100 and tubu- face
48 which is tapered to mate with tapered     lar portion 102. The exterior
of tapered sealing sealing surface 50 on the interior of sleeve 20. As
portion 100 is seated on tapered surface 104 of can be seen by a comparison
of FIGURES 1 and 5,  30  housing 90 and tubular portion 102 has been cold
seal ring 44 rather than having symmetrical sealing  forged into tight,
sealing and gripping engagement surfaces, is shaped to mate with interior
conical  with lands 106 formed between grooves 108 in the sealing surface
50 on sleeve 20 which is positioned  surface of recess 110. Volume
compensating ma- on sealing surface 16 of housing 10. When connec-  terial,
such as that previously described, is pre- tor 12 is secured to housing 10
by clamp 13 with  35  ferred to be positioned in grooves 108 to ensure seal
ring 44 therebetween the joint is complete and  the the cold forging of
tubular portion 102 of insert will seal properly.
sleeve 98 is not in any way affected by the pres- A modified form of the
present invention is    ence of fluids within housing 90. Seal ring 112 is
shown in FIGURE 7. Tubular wellhead housing 60     positioned within groove
114 in recess 110 and is includes tapered inner sealing surface 62 on its
40  sufficiently large that it comes into sealing engage- end which is
secured to connector 64 and sealing  ment with the exterior of tubular
portion 102 of ring 66 is positioned between housing 60 and con-  insert
sleeve 98 when it has been cold forged into nector 64. Insert sleeve 68 of
a modified form has  position. Test port 116 communicates through been cold
forged into tight gripping and sealing  housing 90 from within recess 110
immediately engagement with the damaged sealing surface 70   45  above seal
ring 112 so that the sealing of tubular of housing 60 and with the interior
surface 72 of  portion 102 and lands 106 can be checked as recess 74 as
shown. It should be noted that insert  described above. sleeve 68 includes
tapered portion 76 which tapers to mate with the taper of sealing surface
62 on the  Claims interior of the end of housing 60 and tubular portion
50 78 which is adapted to be received within recess  1. A tubular joint
having 74 which is positioned immediately within sealing        a first
tubular member (10; 68; 90) having surface 62 as shown and has a diameter
sufficient     a central bore and a sealing surface (16; 62, to accommodate
the thickness of tubular portion 78    92) tapering outwardly at one end of
said therein so that when insert sleeve 68 is forged into  55  member,
recess 74 the inner diameter of insert sleeve 68         a second tubular
member (12; 64; 94) hav- does not differ from the inner diameter of the
ing a central bore and a sealing surface (18) remainder of housing 60.
Tubular portion 78 of        tapering outwardly at the end of said member 4



5                 EP 0 330 769 B1                   6 When the cold forging
is completed, forming    insert sleeve 68 includes grooves 80 around its
pressure on tool T is released and test pressure is  exterior surface to
form a plurality of annular sharp applied to the interior of insert sleeve
20 between a  teeth 82 which are moved into tight gripping and seal against
surface 38 and another seal against  sealing engagement with the interior
surface of the interior surface 40 of housing 10 below sleeve   5   recess
74 in housing 60. Suitable volume com- 20 and any leakage is conducted
through port 34   pensating material, such as previously described. and
line 35 to be detected at the remote location  is used in grooves 80 to
ensure that fluids trapped (the surface) port. Upon completion of testing
line  between the exterior of insert sleeve 68 and interior 35 is
disconnected from housing 10 and is re-     surface 72 of recess 74 do not
interfere with the trieved together with the retrieval of tool T from   10
forming of tubular portion 78 of sleeve 68. within housing 10. Sleeve 20
has been forged into     The cold forging of modified insert sleeve 68 is
tight sealing engagement with surface 16 and with-  performed as described
previously herein with re- in recess 30 on housing 10. This engagement is
spect to insert sleeve 20. After cold forging. insert especially tight in
view of the sharp inwardly facing  sleeve 68 provides inner sealing surface
84 against corners 43 on the lands which are positioned be-  15  which
sealing ring 66 may seal to provide a tight tween the grooves 32 within
recess 30. As can be  joint between subsea wellhead housing 60 and its seen
in FIGURE 4, such sharp corners 43 dig into   tubular connector 64 without
having to remove well- the exterior of tubular portion 22 of sleeve 20 to
head housing 60 from its subsea position to renew sure the tight sealing
and gripping engagement  its sealing surface 62 after it has been damaged.
[err] sleeve 20 with the interior of housing 10. Further,  20  Another
modified form of the present invention the effectiveness of this sealing
engagement has  Is shown in FIGURE 8 Tubular wellhead housing been tested
subsequent to the forging of sleeve 20.  90 includes tapered inner sealing
surface 92 on its Thereafter, seal ring 44 and connector 12 are  end which
is secured to connector 94 and sealing lowered into position on housing 10.
As shown in  ring 96 is positioned between housing 90 and con- FIGURE 5,
seal ring 44 includes upper sealing   25  nector 94. Insert sleeve 98 is
substantially the surface 46 which is tapered to mate with sealing  same as
insert sleeve 20, previously described, surface 18 on connector 12 and
lower sealing sur-  and includes tapered sealing portion 100 and tubu- face
48 which is tapered to mate with tapered     lar portion 102. The exterior
of tapered sealing sealing surface 50 on the interior of sleeve 20. As
portion 100 is seated on tapered surface 104 of can be seen by a comparison
of FIGURES 1 and 5.  30  housing 90 and tubular portion 102 has been cold
seal ring 44 rather than having symmetrical sealing  forged into tight,
sealing and gripping engagement surfaces, is shaped to mate with interior
conical  with lands 106 formed between grooves 108 in the sealing surface
50 on sleeve 20 which is positioned  surface of recess 110. Volume
compensating ma- on sealing surface 16 of housing 10. When connec-  terial,
such as that previously described, is pre- tor 12 is secured to housing 10
by clamp 13 with 35 ferred to be positioned in grooves 108 to ensure seal
ring 44 therebetween the joint is complete and  the the cold forging of
tubular portion 102 of insert will seal properly.
sleeve 98 is not in any way affected by the pres- A modified form of the
present invention is    ence of fluids within housing 90. Seal ring 112 is
shown in FIGURE 7. Tubular welihead housing 60    positioned within groove
114 in recess 110 and is includes tapered inner sealing surface 62 on its
40  sufficiently large that it comes into sealing engage- end which is
secured to connector 64 and sealing  ment with the exterior of tubular
portion 102 of ring 66 is positioned between housing 60 and con-  insert
sleeve 98 when it has been cold forged into nector 64. Insert sleeve 68 of
a modified form has  position. Test port 116 communicates through been cold
forged into tight gripping and sealing  housing 90 from within recess 110
immediately engagement with the damaged sealing surface 70   45  above seal
ring 112 so that the sealing of tubular of housing 60 and with the interior
surface 72 of  portion 102 and lands 106 can be checked as recess 74 as
shown. It should be noted that insert  described above. sleeve 68 includes
tapered portion 76 which tapers to mate with the taper of sealing surface
62 on the  Claims interior of the end of housing 60 and tubular portion
so 78 which is adapted to be received within recess  1. A tubular joint
having 74 which is positioned immediately within sealing        a first
tubular member (10; 68; 90) having surface 62 as shown and has a diameter
sufficient     a central bore and a sealing surface (16; 62. to accommodate
the thickness of tubular portion 78    92) tapering outwardly at one end of
said therein so that when insert sleeve 68 is forged into  55  member,
recess 74 the inner diameter of insert sleeve 68         a second tubular
member (12; 64; 94) hav- does not differ from the inner diameter of the
ing a central bore and a sealing surface (18) remainder of housing 60.
Tubular portion 78 of        tapering outwardly at the end of said member 



4    7                 EP 0 330 769 B1                      8 facing said
one end of said first tubular mem-       recsss of said one of said tubular
members. ber, a seal ring (44; 66; 96) having a cylindrical  5. A tubular
joint according to claim 4, wherein bore and outer sealing surfaces (46,
48) being       said volume compensating material (21) is po- tapered for
sealing between the sealing sur-   5     sitioned against the exterior of
the tubular por- faces of the two tubular members, and                tion
(22) of said sleeve. means (13) for securing said first and sec- ond
tubular members together with said seal      6. A tubular joint according
to claim 4 wherein ring in sealing engagement with their respec-
said volume compensating material (21) is po- tive sealing surfaces, and
characterised by,  10     sitioned within said recess (30; 74; 110). a
recess on the interior of at least one of said tubular members (30; 74;
110) extending     7. A tubular joint according to claim 1 including a
axially inward from the inner end of the sealing     plurality of annular
shapr teeth (82) on the surface of such tubular member,
exterior of the tubular portion (78) of said insert an insert sleeve (20;
68; 98) having a tubu-   15  sleeve (68) whereby when said insert sleeve is
lar portion (22; 78; 102) which has been posi-       cold forged into said
recess (74) said annular tioned within said recess (30; 74; 110) in the
sharp teeth are moved into tight gripping and tubular member following
damage to one of            sealing engagement with the interior surface of
said sealing surfaces, said sleeve having a          said recess.
frusto-conical portion (24; 76; 100) extending   20 outwardly both axially
and radially into cover-  8. A tubular joint according to claim 1 including
a ing relationship to the sealing surface of said     test portion (34;
116) through the tubular mem- tubular member.
ber having the internal recess, said test port the insert sleeve (20; 68;
95) having been       communicating with the interior of said tubular cold
forged into tight sealing engagement with-  25  member (10; 60; 90) at the
exterior junction in said recess and with the sealing surface of
between the frusto-conical portion and the tu- said tubular member,
bular portion of said insert sleeve (20; 68; 98). the inner surface of said
frusto-conical por- tion (24; 76; 100) of said insert sleeve having a  9. A
tubular joint according to claim 1 including a taper mating with the taper
of the seal ring (44;  30  test port (116) through the tubular member (90)
66; 96) whereby when said joint is held in tight     having the internal
recess (110), and engagement by said securing means (13) said
a seal ring (112) positioned for sealing sealing ring (44; 66; 90)
sealingly engages the      between the lower end of said tubular portion
sealing surface of the tubular member which         (102) of said sleeve
and said recess, was not damaged and the sealing surface of  35
said test portion (116) communication with said insert (20; 68; 98) to
provide a joint seal     said recess immediately above said seal ring
between said members (10, 12).                       (112). 2. A tubular
joint according to claim 1 including at  10. A method of repairing a
damaged sealing sur- least one groove (32; 108) on the interior of  40
face on the interior of a subsea tubular well- said recess (30; 1 10)
against which the exterior    head housing at its joint end wherein the
tubu- of said tubular portion of said insert sleeve (20;   lar housing (10,
60, 90) includes an inner re- 98) is cold forged.
cess (30; 74; 110) at the inner end of said sealing surface and a clamp
(13) for securing a 3. A tubular joint according to claim 2 including a
45  connecting tubular member to the housing, the plurality of grooves
(108) on the interior of said   method being characterised by the steps of
recess and                                              positioning an
insert sleeve (20; 68; 98) the lands (106) between said grooves hav-
having a tubular portion (22; 78; 102) and a ing inwardly facing sharp
corners for gripping       frusto-conical portion (24; 76; 100) within said
engagement with the exterior surface of the   so     tubular member so that
said tubular portion is tubular portion (102) of said insert sleeve when
within said recess (30; 74; 100) and said said insert sleeve is cold forged
into said re-      frusto-conical portion is against the damaged cess.
sealing surface of said tubular housing, and cold forging said insert
sleeve (20; 68; 98) 4. A tubular joint according to claim 1 including a
55  into tight sealing engagement with said damag- volume compensating
material (21) positioned         ed sealing surface and with the interior
of said between the tubular portion (22; 78; 102) of         recess to
secure said insert sleeve to said said sleeve and the interior surface of
said        tubular wellhead housing and to provide said 



5    9                  EP 0 330 769 B1                    10 housing with
a sealing surface for subsequent         recess on the interior of at least
one of said use in making connection to said wellhead           tubular
members (30; 74; 110) extending ax- housing.
ially inward from the inner end of the sealing surface of each tubular
member. 11. A method according to claim 10 including the    5       said
recess (30: 74; 110) being sized and step of
configured so that in the event that a sealing initially removing the
connecting tubular        surface of one of the tubular members is member
(12, 64. 94).                                 damaged it can receive a
insert sleeve repair a seal ring (44; 66; 96) and the clamp (13)      part
according to any one of claims 13 to 15, from the tubular housing.
10       the insert being cold forgable into tight sealing engagement
within said recess and with the 12. A method according to claim 10
including the        sealing surface of said tubular member. steps of
pressure testing the sealing of said insert  Patentansprfiche sleeve (20;
68; 98) against said recess in said   is tubular member.
1. Rohrverbindung mit einem ersten Rohrteil (10; 68. 90) mit einer
zentralen Bohrung und einer 13. An insert sleeve repair part (20; 68; 98)
for        Dichtungsflache (16; 62, 92), die an einem location against the
internal tapered end seal-      Ende des Teils schrdg nach aulen verlduft,
ing surface of a tubular member characterised   20  einem zweiten Rohrteil
(12; 64; 94) mit einer by a frusto-conical portion (24; 76; 100) and a
zentralen Bohrung und einer Dichtungsflgche tubular portion (22; 78; 102),
said frusto-conical  (18), die an dem  Ende des Bauteils schrag portion
having an external taper to engage a         nach aulen veriguft und dem
einen Ende des damaged sealing surface of the tubular mem-          ersten
Rohrteils gegenliberliegt, einem  Dich- ber and an internal taper to engage
the ta-  25      tungsring (44; 66; 96) mit einer zylindrischen pered
sealing surface of a sealing ring (44; 66;     Bohrung und duBeren
Dichtungsfldchen (46, 96) used to seal against said tubular member.
48). die zur Abdichtung zwischen den Dich- the tubular portion (22; 78;
102) being sized so    tungsflgchen der zwei Rohrteile schrag verlau- that
it can be cold forged into a recess (30; 74;    fen, und einer Einrichtung
(13) zum Befestigen 110) on the interior of a tubular member to  30
des ersten und des zweiten Rohrteils aneinan- which the repair part is
secured.                    der mit dem Dichtungsring in abdichtendem
Eingriff mit den jeweiligen Dichtungsflachen, 14. An insert sleeve repair
part according to claim     gekennzelchnet durch 13, including a plurality
of sharp teeth (82) on     eine Aussparung im Inneren von wenigstens the
exterior of said tubular portion.       35       einem  Rohrteil (30, 74;
110). die sich axial einwdrts von dem inneren Ende der Dichtungs- 15 An
insert sleeve repair part according to claim      flache des Rohrteils
erstreckt, 13, including a volume compensating material         eine
EinsatzhOlse (20; 68; 98) mit einem rohr- (21) positioned on the exterior
of the tubular      fdrmigen Abschnitt (22; 78; 102). der innerhalb portion
(22; 78; 102) of the sleeve.        40       derAussparung (30; 74; 110) in
dem Rohrteil nach Beschadigung einer der Dichtungsfl- 16. A tubular joint
having                              chen positioniert wird, wobei die HUlse
einen a first tubular member (10; 68; 90) having       kegelstumpft6rmigen
Abschnitt (24; 76; 100) a central bore and a sealing surface (16; 62;
hat, der sich axial und radial nach aulen in 92) tapering outwardly at one
end of said   45       eine fiberdeckende Beziehung zu der Dich- member,
tungsfldche des Rohrteils erstreckt, a second tubular member (12; 64; 94)
hav-        wobei die EinsatzhOlse (20; 68; 95) in festen ing a central
bore and a sealing surface (18)        Dichtungseingriff in der Aussparung
und mit tapering outwardly at the end of said member         der
Dichtungsf'1che des Rohrteils kaltverformt facing said one of said first
tubular member,  so    ist und die Innenflache des kegelstumpff6rmi- a seal
ring (44; 66; 96) having a cylindrical    gen Abschnitts (24; 76; 100) der
EinsatzhOlse bore and outer sealing surfaces (46, 48) being       eine
Neigung hat, die mit der Neigung des tapered for sealing between the
sealing sur-         Dichtungsrings (44; 66; 96) Obereinstimmt, wo- faces
of the two tubular members, and                durch dann, wenn die
Verbindung von der Be- means (13) for securing said first and sec-   55
festigungseinrichtung (13) in festem  Eingriff ond tubular members together
with said seal          gehalten ist, der Dichtungsring (44; 66; 90) ring
in sealing engagement with their respec-        abdichtend an der
Dichtungsflgche des Rohr- 



tive sealing surfaces, and characterised by a        toils anliegt, die
nicht beschadigt war, und an 6    der Dichtungsflache des Einsatzes (20;
68; 98)      rung angeordnet ist, wobei die Test6ffnung urn eine
Verbindungsdichtung zwischen den         (116) mit der Aussparung
unmittelbar oberhalb Teilen (10, 12) hervorzurufen.                     des
Dichtungsrings (1 12) in Verbindung stehl. 2. Rohrverbindung nach Anspruch
1, mit wenig-   6   10. Verfahren zum Reparieren einer beschadigten stens
einer Nut (32; 108) an dem Inneren der       Dichtungsflache an dem Inneren
eines rohrfor- Aussparung (30; 110), gegen die das Aulere         migen
Unterwasser-Bohrkopfgehauses an des- des rohrf6rmigen Abschnitts der
Einsatzh~lse       sen Verbindungsende, wobei das rohrformige (20, 98)
kaltverformt wird.                        Gehause (10, 60, 90) eine innere
Aussparung 10     (30; 74; 110) an dem inneren Ende der Dich- 3
Rohrverbindung nach Anspruch 2, mit mehre-         tungsflache und eine
Klemmeinrichtung (13) ren Nuten (108) an dem Inneren der Ausspa-
zur Befestigung eines rohrf6rmigen Verbin- rung und vorstehenden
Abschnitten (106) zwi-       dungsteils an dem Gehiuse aufweist, schen den
Nuten mit einwarts gerichteten           wobei das Verfahren durch folgende
Schritte scharfen Ecken zum Klemmeingriff mit der Au-  i5   gekennzeichnet
ist: Positionieren einer Einsatz- lienfliche des rohrf6rmigen Abschnitts
(102)       hllse (20; 68; 98) mit einem rohrformigen Ab- der EinsatzhOlse,
wenn diese in die Ausspa-        schnitt (22; 78; 102) und sinem
kogelstumpf- rung kaltverformt wird.                           formigen
Abschnitt (24; 76; 100) innerhalb des Rohrteils, so daB der rohrformige
Abschnitt 4. Rohrverbindung nach Anspruch 1, mit einem   20      sich
innerhalb der Aussparung (30; 74; 100) Volumenkompensationsmaterial (21),
das zwi-        befindet und der kegelstumpff6rmige Abschnitt schen dem
rohrformigen Abschnitt (22; 78;         an der beschldigten
Dichtungsftliche des rohr- 102) der HUlse und der Innenflache der Aus-
fdrmigen Gehauses anliegt, und sparung des einen Rohrteiles angeordnet
wird.      Kaltverforrnen der Einsatzh~lse (20; 68; 98) in 25      festen
Dichtungseingriff mit der beschidigten 5. Rohrverbindung nach Anspruch 4,
wobei das           Dichtungsflache und mit dem Inneren der Aus-
Volumenkompensationsmaterial  (21)  gegen          sparung, um die
Einsatzhilse an dem rohrfor- das Au~ere des rohrf6rmigen Abschnitts (229
migen Bohrkopfgehause zu befestigen und um der HUlse positioniert ist.
das Gehause mit einer Dichtungsflache zur 30      Herstellung einer
nachfolgenden Verbindung 6. Rohrverbindung nach Anspruch 4, wobei das
mit dem Bohrkopfgehause zu versehen. Volumenkompensationsmaterial (21)
innerhalb der Aussparung (30; 74; 110) positioniert ist.  11. Verfahren
nach Anspruch 10, mit dem Schritt des anfinglichen Entfernens des
rohrformigen 7. Rohrverbindung nach Anspruch 1, mit mehre-  35
Verbindungsteils (12, 64, 94), eines Dichtungs- ren ringformigen scharfen
zahnen (82) an dem       rings (44; 66; 96) und der Klemmeinrichtung
Auleren des rohrf6rnigen Abschnitts (78) der       (13) von dem
rohrformigen Gehause. Einsatzhilse (68), wobei nach Kaltverformung der
EinsatzhlIse in die Aussparung (74) die    12. Verfahren nach Anspruch 10.
mit dem Schritt ringf6rmigen scharfen Zahne in festen Greif-  4o   des
Drucktestens der Dichtung der EinsatzhUl- und Dichtungseingriff mit der
Innenfliche der      se (20; 68; 98) gegen die Aussparung des Aussparung
bewegt werden.                          Rohrteils. 8. Rohrverbindung nach
Anspruch 1, mit einer       13. Einsatzhilsenreparatur (20; 68; 98) zur
Anord- Testoffnung (34; 116) durch das Rohrteil mit  45   nung gegen die
innere konische Enddichtungs- der inneren Aussparung, wobei die Test6ff-
flache eines Rohrteils, nung mit dem Inneren des Rohrteils (10; 60;
gekennzeichnet durch einen kegelstumpfformi- 90) an der auBeren Verbindung
zwischen dem         gen Abschnitt (24; 76; 100) und einen rohrf6r-
kegelstumpfformigen Abschnitt und dem rohr-        migen Abschnitt (22; 78;
102), wobei der ke- formigen Abschnitt der EinsatzhOlse (20, 68;  50
gelstumpfformige Abschnitt eine aulere Nei- 98) in Verbindung steht.
gung hat, urn an einer beschddigten Dich- tungsflache des Rohrteils
anzuliegen, und eine 9. Rohrverbindung nach Anspruch 1, mit einer
innere Neigung, um an der schragen Dich- Test6ffnung (116) durch das
Rohrteil (90) mit     tungsfliche eines Dichtungsrings (44; 66; 96) der
inneren Aussparung (110), und einem  s5        anzuliegen, der verwendet
wird, urn gegen das Dichtungsring (112), der zur Abdichtung zwi-
Rohrteil abzudichten, wobei ferner der rohrf6r- schen dem  unteren Ende des
rohrFormigen           mige Abschnitt (22; 78; 102) so bemessen ist,
Abschnitts (102) der Hiise und der Ausspa-         daO er in eine
Aussparung (30, 74; 110) an 7 
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S dem Inneren eines Rohrteils, an dem das Re-        tubulaire; paraturteil
befestigt wird, kaltverformt wird. une bague d'etanch6ite (44; 66 ; 96)
quil 14. Einsatzhilsereparaturteil nach Anspruch 13,        comporte un
alesage cylindrique et des surfa- mit mehreren scharfen Zahnen (82) an dem
5       ces extemes d'etancheite (46,48) qui sont incli- AuuBeren des
rohrf6rmigen Abschnitts.               nees en vue d'assurer l'6tanch6it6
entre les surfaces d'dtanch6it6 des deux elements tubu- 15.
Einsatzhilsenreparaturteil nach Anspruch 13,       laires ; et mit  einem
Volumenkompensationsmaterial (21), das auf der Aulenseite des rohrf6rmigen
io  un moyen (13) pour fixer lesdits premier et Abschnitts (22, 78, 102)
der HUlse positioniert    second elements tubulaires a ladite bague wird.
d'etancheite selon un contact d'etancheit6 avec leurs surfaces d'etancheite
respectives, 16. Rohrverbindung mit einem ersten Rohrteil (10;      et
caract6ris6 en ce que: 68; 90) mit einer zentralen Bohrung und einer  is
Dichtungsflfiche (16; 62; 92), die an einem            un 6videment menag6
sur l'interieur d'au Ende des Teils konisch nach au~en verlauft,
moins l'un desdits 4lments tubulaires (30; 74 einem zweiten Rohrteil (12;
64; 94) mit einer       ; 110) s'4tend axialement vers l'int6rieur depuis
zentralen Bohrung und einer Dichtungsflache         l'extr6mit6 interne de
la surface d'4tanch6it6 (18), die an dem Ende des Teils konisch nach   20
de cet element tubulaire; aulen verlauft und dem ersten Rohrteil gegen-
uberliegt, einem Dichtungsring (44; 66; 96) mit        un manchon
d'insertion (20 ; 68 ; 98) qui einer zylindrischen Bohrung und Auieren
Dich-       comporte une partie tubulaire (22 ; 78; 102) tungsflachen (46,
48) die zur Abdichtung zwi-       est positionne dans ledit evidement (30;
74; schen den Dichtungsflachen der zwei Rohrteile  25   110) mdnag6 dans
l'616ment tubulaire suite a konisch verlaufen, und einer Einrichtung (13)
un endommagement de l'une desdites surfa- zum Befestigen des ersten und des
zweiten           ces d'6tanch6it6, ledit manchon comportant Rohrteils
aneinander mit dem Dichtungsring in       une partie tronconique (24 ; 76 ;
100) qui Dichtungseingriff mit den jeweiligen Dichtungs-     s'etend vers
l'exterieur a la fois axialement et llachen,
30       radialement de fagon a recouvrir la surface gekennzeichnet durch
eine Aussparung an             d'6tancheit6 dudit element tubulaire; dem
Inneren wenigstens eines der Rohrteile (30; 74; 110), die sich axial
einwarts von dem         le manchon d'insertion (20 ; 68 ; 98) est inneren
Ende der Dichtungsfilche jedes Rohr-       forg4 a froid de fagon a etre
amene en contact teils erstreckt, wobei die Aussparung (30; 74;  35
d'etanch6ite intime avec l'int~rieur dudit evide- 110) so bemessen und
gestaltet ist, daB im          ment et avec la surface d'etancheite dudit
616- Falle der Beschadigung einer Dichtungsflache        ment tubulaire;
eines der Rohrteile die Aussparung ein Ein- K>   satzhOlsenreparaturteil
nach jedem  der An-             la surface interne de ladite partie
tronconi- sprOche 13 bis 15 aufnehmen kann, wobei der  4o     que (24; 76;
100) dudit manchon d'insertion Einsatz in festen Dichtungseingriff mit der
Aus-    presente une inclinaison qui correspond a l'in- sparung und mit der
Dichtungsfldche des             clinaison de la bague d'etanch6ite (44 ; 66
Rohrteils kaltverformbar ist.                       96) et ainsi, lorsque
ledit joint est maintenu selon un contact intime par ledit moyen de
Revendications                                 45      fixation (14),
ladite bague d'etanch6ite (44; 66 ; 96) entre en contact de fagon etanche
avec la 1. Joint tubulaire comprenant:                         surface
d'6tancheit6 de l'element tubulaire qui n'est pas endommagee et avec la
surface un premier element tubulaire (18; 68; 90) qui       d'6tanch6ite
dudit manchon d'insertion (20 ; 68 comporte un al6sage central et une
surface   so     ; 98) afin de constituer un joint d'6tanch6ite
d'etancheite (16 ; 62 ; 92) inclin~e vers l'exte-   entre lesdits el6ments
(10, 12). rieur au niveau d'une extr6mit6 dudit 6l6ment; 2. Joint tubulaire
selon la revendication 1, in- un second element tubulaire (12 ; 64; 94) qui
cluant au moins une gorge (32; 108) menag~e comporte un al6sage central et
une surface   55     sur l'interieur dudit evidement (30, 110) et
d'etanch6it6 (18) inclin6e vers l'exterieur au      contre laquelle
l'exterieur de ladite partle tubu- niveau de l'extremite dudit 6l6ment qui
fait       laire dudit manchon dOinsertion (20 ; 98) est face a ladite
extr6mit6 dudit premier 6l6ment       forg6e a froid. 
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tubulaire selon la revendication 2. in- cluant une pluralit6 de gorges
(108) menag6es       ladite partie d'essai (116) communiquant avec sur
l'interieur dudit 6videment ; et                ledit 6videment
imm6diatement au-dessus de ladite bague d'6tanch6it4 (112). des zones
d'appui (106) situees entre lesdites   5 gorges comportant des aretes vives
qui sont     10. Proc6d6 de reparation d'une surface d'6tan- tourn6es vers
l'int6rieur pour entrer en contact    cheit6 endommag6e situ6e sur
l'int6rieur d'un d'accrochage avec la surface ext6rieure de la
boftier tubulaire. sous-marin, de tete de puits, partie lubulaire (102)
dudit manchon d'insertion    au niveau de son extremite de jonction, dans
lorsque ledit manchon d'insertion est forg6 a   io  lequel le boftier
tubulaire (10; 60 ; 90) inclut froid dans ledit evidement.
un evidement interne (30 ; 74; 1 1 0) au niveau de l'extr6mit6 interne de
ladite surface d'6tan- 4. Joint tubulaire selon la revendication 1. in-
ch6ite et une bride (13) pour fixer un 6l6ment cluant un mat6riau de
compensation de volu-         tubulaire de connexion au boltier, le proced6
me (21) positionne entre la partie tubulaire (22   15  etant caract6ris6
par les etapes de: 78 ; 102) dudit manchon et la surface inte- rieure dudit
6videment dudit un desdits 616-        positionnement d'un manchon
d'insertion (20 ments tubulaires.                                   68; 98)
qui comporte une partie tubulaire (22; 78; 102) et une partie tronconique
(24 ; 76 5. Joint tubulaire selon la revendication 4, dans   20  100) a
l'interieur dudit 6l6ment tubulaire de lequel ledit mat6riau de
compensation de volu-      telle sorte que ladite partie tubulaire soit
situ6e me (21) est positionn6 contre l'ext6rieur de la     A I'int6rieur
dudit 6videment (30 ; 74 ; 110) et partie tubulaire (22) dudit manchon.
que ladite partie tronconique soit placee contre la surface d'6tanch6ite
endommag6e dudit boT- 6. Joint tubulaire selon la revendication 4. dans
25  tier tubulaire : et lequel ledit maleriau de compensation de volu- me
(21) est positionn6 a l'int6rieur dudit 6vide-   forgeage a froid dudit
manchon d'insertion (20 ment (30 ; 74; 110).
; 68 ; 98) pour I'amener en contact intime d'6tanch6it6 avec ladite surface
d'6tanch6it6 7. Joint tubulaire selon la revendication 1, in-  30
endommag6e et avec l'int6rieur dudit 6vide- cluant une pluralit6 de dents
pointues annulai-     ment afin de fixer ledit manchon d'insertion res (82)
prevues sur l'ext6rieur de la partie       audit boitier tubulaire de tete
de puits et d'as- tubulaire (78) dudit manchon d'insertion (68) si    surer
audit boftier une surface d'ltanchMit6 en bien que. iorsque ledit manchon
d'insertion est     vue d'une utilisation ult6rieure en effectuant forg6 a
froid dans ledit 6videment (74). lesdites   35  une connexion audit boitier
de tote de puits. dents pointues annulaires sont d6plac6es de maniere a
venir en contact d'accrochage inti-   11. Proced6 selon la revendication
10, incluant me et d'dtanch6it6 intime avec la surface inte-     I'elape
de: rieure dudit 6videment. 40      enlevement initial de l'6e6ment
tubulaire de 8. Joint tubulaire selon la revendication 1, in-
connexion (12; 64 ; 94), d'une bague d'6tan- cluant un orifice d'essai (34
; 116) menag6 3       cheit6 (44 ; 66; 96) et de la bride (13) hors du
travers l'element tubulaire qui comporte IMvi-      botier tubulaire.
dement interne, ledit orifice d'essai communi- quant avec l'int6rieur dudit
6l6ment tubulaire  45  12. Proc6d6 selon la revendication 10, incluant les
(10 ; 60 ; 90) au niveau de la jonction externe     6tapes de: de la partie
tronconique avec la partie tubulaire dudit manchon d'insertion (20 ; 68;
98).            essai en pression, de 1'6tanch6it6 dudit man- chon
d'insertion (20 ; 68 ; 98) positionn6 contre 9. Joint tubulaire selon la
revendication 1, in-  50    ledit evidement dans ledit 6l6ment tubulaire.
cluant un orifice d'essai (116) m6nag6 a tra- vers 1'6l6ment tubulaire (90)
qui comporte I'6vi-  13. Piece de reparation en forme de manchon dement
interne (110); et                            d'insertion (20 ; 68 ; 98)
destin6e a etre posi- tionn6e contre la surface inclin6e, inteme, une bague
d'6tanch6it6 (112) positionn6e pour   55  d'6tanch6it6 d'extr6mit6 d'un
6l6ment tubulai- assurer I'etanch6ite entre l'extr6mit6 inf6rieure   re,
caracterisee par une partie tronconique (24 de ladite partie tubulaire
(102) dudit manchon      ; 76 ; 100) et par une partie tubulaire (22 ; 78; 
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1        8    | ||||||||l|l| 111 1 IN inclinaison externe pour venir en
contact avec    et configure de telle sorte que dans l6ventuali- une
surface d'etanch6ite endommagee de            te ob une surface
d'dlanch6it6 d'un des ele- I'6lement tubulaire et une inclinaison interne
ments tubulaires serait endommag6e, il pour- pour venir en contact avec la
surface inclin6e    rait recevoir une pikce de reparation en forme
d'etanch6ite d'une bague d'6tancheite (44 ; 66   5  de manchon d'insertion
selon l'une quelconque ; 96) utilis6e pour assurer a nouveau l'tan-     des
revendications 13 a 15, le manchon din- ch6ite dudit 6lement tubulaire, la
parte tubulai-  sertion pouvant etreforg64 froid pour venir en re (22 ; 78;
102) 6tant dimensionn6e de telle     contact intime d'6tanch6it6 avec
l'int6riour du- sorte qu'elle puisse Otre forgee a froid a l'intM-  dit
6videment et avec la surface d'6tanch6it6 rieur d'un 6videment (30 ; 74;
110) m6nag6   1o   dudit 6l6ment tubulaire. sur l'int6rieur d'un el6ment
tubulaire auquel la pibce de reparation est fix6e. 14. Pibce de reparation
en forme de manchon d'insertion selon la revendication 13, incluant  15 une
pluralit6 de dents pointues (82) pr6vues sur l'ext6rieur de ladite partie
tubulaire. _,15. Pikce de reparation en forme de manchon selon la
revendication 13, incluant un materiau   20 de compensation de volume (21)
positionn6 sur l'exterieur de la partie tubulaire (22 ; 78; 102) du
manchon. 16 Joint tubulaire compronant:               25 un premier 6lement
tubulaire (10 ; 68 ; 90) qui comporte un al6sage central et une surface
d'etancheite (16 ; 62 ; 92) inclinee vers l'exte- dour au niveau d'une
extremit6 dudit 6l6ment;  30 un second elemernt tubulaire (12 ; 64 ; 94)
qui comporte un alesage central et une surface d'etanch6it6 (18) inclinee
vers l'exterieur au niveau de l'extremit6 dudit el6ment qui fait  35 face A
ladite extr6mit6 dudit premier 6l6ment tubulaire; une bague d'etanch6ite
(44 ; 66 ; 96) qui comporte un al6sage cylindrique et des surfa-  40 ces
extemes d'etanch6ite (46, 48) qui sont inclin6es en vue d'assurer
l'etanch6it6 entre les surfaces d'6tanch6it6 des deux 6lements tubulaires ;
et 45 un moyen (13) pour fixer lesdits premier et second 6l6ments
tubulaires a ladite bague d'6tancheit6 selon un contact d'6tanch6it6 avec
leurs surfaces d'6tanch6ite respectives, et caract6rise en ce que:
50 un 6videment m6nage sur l'int6rieur d'au moins un desdits el6ments
tubulaires (30 ; 74; 110) s'6tend axialement vers l'interieur depuis
1'extr6mit6 interne de la surface d'4tancheit6  55 de chaque 6lement
tubulaire, ledit 6videment (30 ; 74; 1 10) est dimensionne 10    


