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energized by an interference fit between the Inner and outer tubular
members without additional activa- Length compensating joints or
telescoping joints  tion means; and wherein the metal-to-metal seal Is are
well known in the field of pipeline repair. Typically  such that the
pressure is removed to reenergise the these apparatuses have been used
onshore and off-   5   seal. shore to allow for length adjustment when a
section   In the accompanying drawings: of pipeline is being replaced to
minimize the amount  Figs. 1A and I B are elevational views, partly in of
cutting and welding which is required. Particularly  section, of the
improved length compensating joint In in offshore installations where
access to the pipeline  a retracted and unlocked position with figure 1A
being is difficult and costly, it is desirable that the length  10  the
left portion and figure 1B being the right portion compensating joint be
remotely operable with a rell-  thereof. able sealing means, preferably
metal-to-metal. The    Figs. 2Aand 2B are similarviews of the improved
present invention provides an improved seal struc-  length compensating
joint in an extended and locked ture which has these features.
position with The present invention is an improvement of the   15  FIGURE
2A being the left portion and FIGURE 2B structure covered by U. S. -A-
4,761,023. The US-A-  being the right portion thereof. 4761023 telescoping
joint discloses a metal-to-metal  FIGURE 3 is an enlarged sectional view of
the seal which can be energized or released by a pres-  metal-to-metal seal
of the improved length compen- sure responsive means.
sating joint and its associated hydraulic porting. U. S. -A- 4,720,124
discloses a telescoping joint  20  FIGURES 4Aand 4B are elevational views,
partly with metal-to-metal sealing and locking surfaces dis-  in section,
illustrating an alternate metal-to-metal posed on the exterior and interior
surfaces, respec-  seal embodimentfor the improved length compensat-
tively, of the Inner and outer tubular members. Hy-  ing joint shown in a
retracted and unlocked position draulic pressure is used to disengage the
sealing sur-  with FIGURE 4A being the left portion and FIGURE faces and
provide relative movement between the in-  25  4B being the right portion
thereof. ner and outer tubular members.                        FIGURE 5 is
an enlarged sectional view of the al- U. S. -A- 4,696,494 discloses an
adjustable flow-  ternate embodiment of the metal-to-metal seal for the
line joint which provides angular misalignment capa-  improved length
compensating joint and its associat- bility only and a hydraulically
releasable locking  ed hydraulic porting. means with metal-to-metal seals.
30      With reference to FIGURES 1A and 1B, the im- U. S. -A- 4,436,325
discloses an adjustable lock-  proved length compensating joint of the
present in- ing coupling with metal-to-metal sealing and hydraul-  vention,
denoted generally by numeral 10, is com- ically actuated locking means. No
provision is made  posed of inner tubular member 12 and outer tubular for
unlocking the coupling after installation.     assembly 14. Adjacent both
ends of the length com- An object of the present invention is to provide an
35  pensating joint 10 are the ends of the pipeline 16 improved length
compensating joint with a metal-to-  which are shaped to facilitate
connection to the ends metal seal which Is mechanically energised upon in-
of the length compensating joint 10 by suitable stallation and eliminates
the need for additional acti-  means, such as welded joints 18. vation
means.                                         Inner tubular member 12 is
generally cylindrically US-A-4761023 discloses a length compensating   40
shaped with its bore 20 concentric with that of the out- joint, comprising
an inner tubular member, an outer  er assembly 14. The outer surface 22 of
inner tubular tubular member receiving the Inner member in close  member 12
has raised annular portion 24 with sealing surrounding relationship; a
sealing means disposed  means such as O ring 26 disposed therein. Inner
tub- between the inner and outer tubular members def In-  ularmember 12 is
of sufficient length to protrudefrom ing joint extension and retraction
chambers; a means   45  outer tubular assembly 14 when in the fully
retracted for supplying fluid under pressure to the extension  position as
shown in FIGURES 1A and 1B. and retraction chambers to permit selective
relative  The outer tubular assembly 14 is composed of movement between the
Inner and outer members; a    lock assembly 28, adapter spool 30 and end
spool 32. gripping means positioned on the outer tubular mem-  Lock
assembly 28 includes end flange 34, middle ber; a pressure responsive
camming means cooper-  50  flange 36, lock ring 38 and piston 40. End
flange 34 ating with the gripping means to lock and release the  has O ring
44 disposed in a groove on its interior gripping means to the inner member;
a metal-to-metal  which seals against the exterior of inner member 12 seal
for sealing between the inner and outer tubular  and with annular portion
24 of inner member 12 de- members; and means for applying pressure to the
fines annular retraction chamber 42 therebetween. metal-to-metal seal to
deenergise the seal during ex-  55  Pressure integrity of chamber 42 is
assured by O ring tension and retraction operations; and according to  46
located between stepped shoulders on the abut- the present invention, such
a joint is characterised in  ting faces of adapter spool 30 and end flange
34. Port that the metal-to-metal seal is initially mechanically  48
provides means for introducing pressurized fluid 2    



3                   EP 0461 741 B1                 4 into annular chamber
42 when it is desired to retract  portion 130 extends axially from flange
118 and ter- inner member 12. End flange 34 has a stepped lower  minates in
butt weld connection 18 of end spool 32. shoulder with O ring 50 disposed
therein which seals  Seal groove 134 is located on the interior of tubular
against the inside of middle flange 36. Annular recess  portion 130, spaced
axially from bore 124, with elas- 52 on the inside of end flange 34 has
wear ring 54 dis-   5   tomer lip seal 136 therein. Annular recess 138 is
dis- posed therein for maintaining flange 34 concentric  placed axially
from seal groove 134 with wear ring with inner member 12. The lower portion
of end flange  140 disposed therein to maintain end spool 32 con- 34 has
collet fingers 56 extending therefrom with in-  centric with inner tubular
member 12. ner serrated surfaces 58 formed thereon for gripping  As best
seen in FIGURE 3, Improved seal mem- inner member 12 in a manner to be
described herein-  10  ber 112 is generally U shaped In cross section with
a after.                                            thick base portion 142
and outer leg 144 and elongat- Middle flange 36 abuts end flange 34 and is
re-  ed inner leg 146 extending therefrom. Outer leg 144 tained by suitable
means such as studs 60 and nuts  has enlarged annular portion 148 on its
exterior which 62. Lowerlip 64 of flange 36 extends radially inwardly
provides an initial metal-to-metal seal in counterbore toward end flange 34
and forms annular chamber 66   15  122. Inner leg 146 has greater radial
thickness than therebetween. Piston 40 is axially reciprocable there-
inner leg 144 and extends axially beyond leg 144 with in. O ring 68 on the
exterior of piston 40 and O ring  seal groove 150 disposed on its interior.
Elastomeric 70 on the exterior of end flange 34 in combination with  lip
seal 152 is oriented therein as shown. Enlarged an- O ring 72 on the Lower
interior surface of middle  nular portion 154 is displaced axially from
groove 150 flange 36 seal piston 40 within chamber 66 to allow   20  and
provides an initial metal-to-metal seal between for hydraulic
reciprocation. Ports 74 and 76 provides  leg 146 and the exterior of inner
member 12. Radially means for introducing pressurized fluid into annular
directed passage 156 is spaced axially from annular chamber 66 to cause
such movement.                 portion 154 and extends through base portion
142. Piston 40 has tubular end portion 78 extending  Seal groove 158 is
spaced axially below passage 156 axially to lock ring 38 where bolts 80
provide suitable  25  with elastomeric lip seal 160 oriented therein as
connection means. Interior camming surface 82 on   shown. The exterior of
seal member 112 has seal end portion 78 is frustoconically shaped and
cooper-  grooves 162 and 164 on either side of radially directed ates with
exterior frustoconical camming surface 84  passage 156 with O rings 166 and
168 disposed of collet fingers 56 in a manner to be more fully de-
therein. scribed hereinafter to cause serrated surfaces 58 to  30  Atypical
sequence of operations for using the Im- grip Inner member 12. Trash seals
86 and 88 are pro-  proved length compensating joint 10 in repairing a
vided on the interior of lock ring 38. Studs 90 extend  damaged section of
pipeline begins with the damaged from the lower face of middle flange 36
through lock  section of pipeline being cut free and removed from ring 38
and with nuts 92 provide a manual lock of col-  the pipeline 16. The
improved length compensating let fingers 56 when hydraulic pressure is
removed   35  joint of the present invention is lowered into a position
from chamber 66.                                   adjacent the pipeline 16
and it is determined whether Adapter spool 30 is a tubular member with
flang-  lengthening or shortening of the joint is required to al- es 94 and
96 at either end which allow attachment to  low the end connections to be
made. If lengthening Is end flange 34 by studs 60 and nuts 62 and connec-
required, pressurized fluid is injected in port 126 tion to end spool 32 by
studs 98 and nuts 100. The   40   where it passes through port 156 to the
interior of seal interior of flange 96 has reduced diameter annular  112
and acts on seals 160 and annular seal 154. This portion 102 with O ring
104 thereon. Annular portion  pressurization causes inner seal leg 146 to
move ra- 102 and annular portion 24 of inner member 12 define  dially
outward, lifting annular seal 154from the exter- extension chamber 106
therebetween with port 108       ior of inner member 12. Elastomeric lip
seal 152 has providing means for the introduction of pressurized   45
sufficient resiliency to maintain sealing contact with fluid when it Is
desired to extend inner member 12. As  the exterior of Inner member 12 thus
allowing annular best seen in FIGURE 3, the end face of flange 96 has
metal-to-metal seal 154 to be maintained in a dee- annular recess 110 on
its interior which receives im-  nergized position. While metal-to-metal
seal 154 Is proved seal member 112. Raised lip 114 is located ra-
deenergized, pressurized fluid is supplied through dially outwardly of
recess 110 with O ring 116 on its  50  port 108 to extension chamber 106,
acting on the pis- exterior in sealing engagement with complementary  ton
area between seals 26 and 104 to extend inner mating flange 118 of end
spool 32. The interior of  member 12 as seen In FIGURES 2A and 2B. flange
118 Is stepped with axially spaced counter-     Similarly, if it is
determined shortening of the bores 120, 122, and 124 therein. Port 126 in
flange  length compensating joint is required, port 108 is 96 provides
means for the introduction of pressurized  55   vented while pressurized
fluid is supplied through fluid to deenergize seal 112 in a manner to be
dis-  port 48 to retraction chamber 42, acting on the piston cussed
hereinafter. Port 128 in flange 118 allows  area between seals 26, 44 and
46 to retract Inner pressure testing of seal 112 upon installation. Tubular
member 12 to the desired position. The pressurized 3    



5                  EP 0 461 741 B1                6 fluid is vented from
the interior of seal 112 through  seal means 214 disposed on the exterior.
Port 126 in ports 156 and 126, thus allowing Inner seal lip 146 to  flange
208 provides means for the introduction of return to its initial position
and metal-to-metal seal  pressurized fluid to deenergize metal-to-metal
seal 154 to engage the exteriorof inner member 12. At this  216. point the
improved lenth compensating joint 10 can   5  As best seen in FIGURE 5, the
Interior of flange be connected to pipeline 16 by suitable means such  210
of end spool 206 is stepped with axially spaced as welded joint 18.
counterbores 218 and 220 therein. Raised annular While maintaining
pressurized fluid in retraction  portion 212 of flange 208 is closely
received within chamber 42 and extension chamber 106 will keep   bore 218
with seal means 214 sealing therein. Seal length compensating joint 10 in
the desired position,  10  216 sits In the annular area defined by bore 220
and it is preferable to have a mechanical lock to maintain  end face 222 of
flange 208. Seal 216 is generally C the desired position. This is
accomplished with lock  shaped in cross section with a thicker triangularly
assembly 28 as best seen In FIGURES 1A and 1B.  shaped base portion 224.
The apex 226 of seal 216 When it is desired to activate lock assembly 28,
pres-  contacts flange 210 at seal face 228 to provide an ini- surized
fluid is supplied through port 74 causing pis-  15  tial metal-to-metal
seal within end spool 206. Lower ton 40 and lock ring 38 to move to the
right as shown  tip 230 of base portion 224 contacts inner member 12 In the
drawings. This movement causes camming sur-  to provide an initial
metal-to-metal seal. Seal groove face 82 of piston 40 to engage mating
camming sur-  232 is disposed on the lower face of base portion 224 face 84
thereby causing collet fingers 56 to deflect in-  with elastomeric seal 234
oriented therein as shown. wardly and serrated surfaces 58 to grip inner
member  20  The sequence of operations for using the second 12. Nuts 92 are
threaded further onto studs 90 by a  embodiment of the improved length
compensating remote operated vehicle to lock lock ring 38 and ser-  joint
200 is the same as for the preferred embodiment. rated surfaces 58 in
position as shown in FIGURES  The metal-to-metal seal 216 is deenergized by
sup- 2A and 2B. If It desired to release lock assembly 28,  plying
pressurized fluid through port 126, moving low- nuts 92 are unthreaded and
pressurized fluid is sup-  25  ertip 230 out of sealing engagement with
inner mem- plied through port 76 while venting port 74 thereby  ber 12.
Elastomeric lip seal 136 and O ring 104 main- moving piston 40 and lock
ring 38 to the left as shown  tain sealing contact with inner member 12 and
port in FIGURES 1A and 1B and thereby allowing collet  128 is blocked,
thereby maintaining seal 216 in a dee- fingers 56 to move outwardly and
release inner mem-  nergized position. Pressurized fluid can then be ap-
ber 12. With lock assembly 28 released, seal member  30  plied to port 48
or 108 to shorten or lengthen the 112 can be deenergized as described
previously and  length compensating joint 200 as required. Once the inner
member 12 extended or retracted as required.  desired position is reached,
pressure can be released This method of operation allows the metal-to-metal
from port 126 to reenergize seal 216. Lock assembly seals 148 and 154 to be
deenergized during exten-  28 can then be activated as described
previously. sion and retraction of inner member 12 thereby less-  35 ening
the chance of damaging the seal. An alternate embodiment with a second
metal-to-  Claims metal seal configuration between the inner and outer
tubular members Is shown in FIGURES 4A and 4B.   1. A length compensating
joint comprising an inner Those items which are unchanged from the
preferred  40  tubular member (12); an outer tubular member embodiment
retain the same numeral designation.    (14) receiving the inner member In
close sur- The length compensating joint is denoted generally     rounding
relationship;  a  sealing  means by numeral 200 and is composed of inner
tubular     (26,104,44,46) disposed between the Inner and member 12 and
outer tubular assembly 202. Outer     outer tubular members defining joint
extension tubular assembly 202 consists of lock assembly 28,  45  (106) and
retraction (42) chambers; a means adapter spool 204 and end spool 206. Lock
assembly  (108,48) for supplying fluid under pressure to the 28 is secured
to adapter spool 204 by suitable means  extension and retraction chambers
to permit se- such as studs 60 and nuts 62.                       lective
relative movement between the inner and Adapter spool 204 is identical with
adapter spool  outer members; a gripping means (58) positioned 30 except
for flange 208 which is configured to seal-  50  on the outer tubular
member; a pressure respon- ingly engage complementary mating flange 210 of
sive camming means (82,84) cooperating with end spool 206. Flange 208 has
seal 104 disposed on  the gripping means to lock and release the grip- its
interior in sealing engagement with the exterior of  ping means to the
inner member; a metal-to-met- inner member 12 and with seal 26 defines
extension  al seal (112,216) for sealing between the inner chamber 106
therebetween with port 108 providing  55  and outer tubular members; and
means means for the introduction of pressurized fluid when  (126,156) for
applying pressure to the metal-to- it is desired to extend inner member 12.
Flange 208  metal seal to deenergise the seal during exten- has a raised
annular portion 212 on its end face with  sion and retraction operations;
characterised in 4    



5                   EP 0461741 B1                  6 fluid is vented from
the interior of seal 112 through  seal means 214 disposed on the exterior.
Port 126 in ports 156 and 126, thus allowing inner seal lip 146 to  flange
208 provides means for the introduction of return to its initial position
and metal-to-metal seal  pressurized fluid to deenergize metal-to-metal
seal 154 to engage the exteriorof inner member 12. At this  216. point, the
improved lenth compensating joint 10 can   5  As best seen in FIGURE 5, the
interior of flange be connected to pipeline 16 by suitable means such  210
of end spool 206 is stepped with axially spaced as welded joint 18.
counterbores 218 and 220 therein. Raised annular While maintaining
pressurized fluid in retraction  portion 212 of flange 208 is closely
received within chamber 42 and extension chamber 106 will keep     bore 218
with seal means 214 sealing therein. Seal length compensating joint 10 in
the desired position,  10  216 sits in the annular area defined by bore 220
and it is preferable to have a mechanical lock to maintain  end face 222 of
flange 208. Seal 216 is generally C the desired position. This is
accomplished with lock  shaped in cross section with a thicker triangularly
assembly 28 as best seen in FIGURES 1A and 1B.    shaped base portion 224.
The apex 226 of seal 216 When it is desired to activate lock assembly 28,
pres-  contacts flange 210 at seal face 228 to provide an ini- surized
fluid is supplied through port 74 causing pis-  15  tial metal-to-metal
seal within end spool 206. Lower ton 40 and lock ring 38 to move to the
right as shown  tip 230 of base portion 224 contacts inner member 12 in the
drawings. This movement causes camming sur-  to provide an initial
metal-to-metal seal. Seal groove face 82 of piston 40 to engage mating
camming sur-  232 is disposed on the lower face of base portion 224 face 84
thereby causing collet fingers 56 to deflect in-  with elastomeric seal 234
oriented therein as shown. wardly and serrated surfaces 58 to grip inner
member  20  The sequence of operations for using the second 12. Nuts 92 are
threaded further onto studs 90 by a  embodiment of the improved length
compensating remote operated vehicle to lock lock ring 38 and ser-
joint200 is the same as forthe preferred embodiment. rated surfaces 58 in
position as shown in FIGURES  The metal-to-metal seal 216 is deenergized by
sup- 2A and 2B. If it desired to release lock assembly 28,  plying
pressurized fluid through port 126, moving low- nuts 92 are unthreaded and
pressurized fluid is sup-  25  er tip 230 out of sealing engagement with
Inner mem- plied through port 76 while venting port 74 thereby  ber 12.
Elastomeric lip seal 136 and O ring 104 main- moving piston 40 and lock
ring 38 to the left as shown  tain sealing contact with inner member 12 and
port in FIGURES 1A and 1B and thereby allowing collet  128 is blocked,
thereby maintaining seal 216 In a dee- f ingers 56 to move outwardly and
release inner mem-  nergized position. Pressurized fluid can then be ap-
ber 12. With lock assembly 28 released, seal member  30  plied to port 48
or 108 to shorten or lengthen the 112 can be deenergized as described
previously and  length compensating joint 200 as required. Once the inner
member 12 extended or retracted as required.  desired position is reached,
pressure can be released This method of operation allows the metal-to-metal
from port 126 to reenergize seal 216. Lock assembly seals 148 and 154 to be
deenergized during exten-  28 can then be activated as described
previously. sion and retraction of inner member 12 thereby less-  35 ening
the chance of damaging the seal. An alternate embodiment with a second
metal-to-  Claims metal seal configuration between the inner and outer
tubular members is shown in FIGURES 4A and 4B.     1. A length compensating
joint, comprising an inner Those items which are unchanged from the
preferred   40  tubular member (12); an outer tubular member embodiment
retain the same numeral designation.       (14) receiving the inner member
in close sur- The length compensating joint is denoted generally
rounding  relationship;  a  sealing  means by numeral 200 and is composed
of inner tubular       (26,104,44,46) disposed between the inner and member
12 and outer tubular assembly 202. Outer       outer tubular members
defining joint extension tubular assembly 202 consists of lock assembly 28,
45  (106) and retraction (42) chambers; a means adapter spool 204 and end
spool 206. Lock assembly    (108,48) for supplying fluid under pressure to
the 28 is secured to adapter spool 204 by suitable means  extension and
retraction chambers to permit se- such as studs 60 and nuts 62.
lective relative movement between the inner and Adapter spool 204 is
identical with adapter spool  outer members; a gripping means (58)
positioned 30 except for flange 208 which is configured to seal-  50  on
the outer tubular member; a pressure respon- ingly engage complementary
mating flange 210 of       sive camming means (82,84) cooperating with end
spool 206. Flange 208 has seal 104 disposed on    the gripping means to
lock and release the grip- its interior in sealing engagement with the
exterior of  ping means to the inner member, a metal-to-met- inner member
12 and with seal 26 defines extension    al seal (112,216) for sealing
between the inner chamber 106 therebetween with port 108 providing  55  and
outer tubular members; and  means means for the introduction of pressurized
fluid when  (126,156) for applying pressure to the metal-to- it is desired
to extend inner member 12. Flange 208   metal seal to deenergise the seal
during exten- has a raised annular portion 212 on its end face with  sion
and retraction operations; characterised in 4    



7                   EP 0 46 741 B1                  8 that the
metal-to-metal seal is initially mechani-  the direction of pressure from
the inner member cally energized by an interference fit between the  (12)
and includes an apex sealing (226) against inner and outer tubular members
without addi-      an annular surface (228) on the outer member tional
activation means; and wherein the metal-    (14) which is perpendicular to
its axis and a lower to-metal seal is such thatthe pressure is removed   5
tip (230) on the base portion sealing againstacyl- to reenergise the seal.
indrical surface on the inner member portion which Is parallel with its
axis. 2. Ajoint according to claim 1, wherein the pressure responsive
camming means (82,84) includes an    7. A joint according to claim 6,
wherein the deener- annular recess (66) within the outer tubular mem-   10
gising means (126) includes sealing means ber (14) with an annular piston
(40) sealing and    (136,104) disposed between the inner (12) and
reciprocable therein; the annular piston having a  outer (14) members and
axially spaced from the tubular lower extension (78) with a frustoconical
metal-to-metal seal (216); sealing means (230) innersurface (82); a
plurality of colletfingers (56)  disposed on the lower base portion of the
metal- with a frustoconical outer surface (84) extending   15  to-metal
seal which In combination with the axial- axially from the outer tubular
member and locat-   ly spaced sealing means defines an annular ed radially
inwardly of the tubularlowerextension   chamber for pressurisation of the
interior of the with the gripping means positioned on the inner
metal-to-metal seal; porting means (126) for sup- surface of the collet
fingers; the inner and outer  plying fluid under pressure to the annular
cham- frustoconical surfaces coacting to move the grip-  20  ber to
disengage the tip (230) from sealing en- ping means into engagement with
the inner mem-     gagement with the inner member during relative ber (12);
and porting means (74,76) forreciproca-  axial movement between the inner
and outer tion of the annular piston.                         members. 3.
Ajointaccording to claim 1 or claim 2, wherein the   25  8. A joint
according to any one of the preceding sealing means (26,104,44,46) includes
a plurality   claims, wherein  the  metal-to-metal  seal of annular seals
spaced axially and radially to de-  (112,216) includes a means (128) for
pressure fine piston areas for providing relative axial     testing the
metal-to-metal seal. movement between the inner (12) and outer (14) tubular
member.                            30  9. Ajoint according to claim 8, when
dependent on any one of claims 5 to 7, wherein the pressure 4. A joint
according to any one of the preceding       testing means (128) includes a
sealing means claims, wherein the metal-to-metal seal (12) is a  (136)
between the inner(12) and outer (14) mem- shaped annular ring (142) with a
pair of unequal    bers axially displaced from the sealing tips length legs
(144,146) extending therefrom which   35  (154,230) in the direction of the
internal pressure face in the direction of internal pressure from the  from
the inner member; porting means (128) for inner member(12) and provide an
initial metal-to-  supplying fluid under pressure between the met- metal
seal between parallel surfaces on the inner   al-to-metal seal (112,216)
and the sealing means; and outer (12) tubular members.
and porting means for detecting leakage past the 40      seal tips. 5.
Ajoint according to claim 4, wherein the deener- gising means (126,156)
includes a radially direct- ed passage (156) providing fluid communication
Patentansprfiche with the exterior and interior of the metal-to-metal seal
(112,216); porting means (126) for supplying   45  1.
Llngenausglelchsverbindung, urnfassend eanen fluid under pressure to the
passage; and elasto-    inneren rohrformigen KOrper (12); elnen aufSren
meric seal means (152,160) disposed on the ex-     rohrfarmigen KMrper(14),
derden inneren KOrper terior and interior of the metal-to-metal seal to al-
in anger umfassender Verbindung aufnimmit sine low pressurisation of an
interior tip (154) of the  Dichtungselnrichtung (26, 104, 44, 46), die zwi-
metal-to-metal seal to disengage the tip from   50  schen dem inneren und
au~eren rohrfOrmigen sealing engagement with the inner member (12)
K8rper angeordnet ist und Kanmiern zuin Aus- during relative axial movement
between the inner    dehnen (106) und Zusammenziehen (42) derVer- and outer
(14) members.                             bindung bildet; sine Einrichtung
(108,48) zurZu- fiihrung von unter Druckstshendem Fluid zu den 6. A joint
according to any one of claims 1 to 3,  55  Kammern zum Ausdehnen und
Zusammenzle- wherein the metal-to-metal seal (216) is a shaped   hen, urn
esine selektive Relativbewegung zwi- annular ring with a triangularly
shaped base por-  schen den Inneren und Au~eren Kammern zu er- tion (224)
with a pair of sealing legs which face in  m6glichen; sine Greifeinrichtung
(58), die an 5    9         -        EP 0 46it 741  3110
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dern Augeaten rohrf8rmigen Korper angeordnet      Dlchtung zwischen den
parallelen Fliachen an ist, eine druckbetltigte Nockeneinrichtung (82,
den inneren und auleren (12) rohrf8rmigen Kor- 84), die mit der
Greifeinrichtung zusammenwirkt,  pern bewirken. um die Greifeinrichtung mit
dem inneren Korper zu verriegeln und zu losen; sine Metall-Metall-   6   5.
Verbindung nach Anspruch 4, dadurch gekenn- Dichtung (112, 216) zur
Abdichtung zwischen       zeichnetk dalS die Einrichtung zur Aulerfunkti-
den inneren und Auleren rohrformigen Korpern;     onssetzung (126, 156)
einen radial verlaufenden und einer Einrichtung (126, 156) zur Ausibung
Durchgang (156) besltzt, der sine Fluidverbin- von Druck auf die
Metall-Metall-Dichtung, urn die  dung mit der AuBen- und der Innenselte der
Me- Dichtung wahrend der Funktion des Ausdehnens   10  tall-Metall-Dichtung
(112, 216) erm6gllcht; sowle und Zusammenziehens aufer Funktion zu set-
einer En- und AusiaBoffnung (126) zur Versor- zen; daclurch gekennzelchnet,
dan die Metall-     gung des Durchlasses mit unter Druck stehen-
Metall-Dichtung anfinglich durch einen uberia-    dem Fluid; siner
elastomeren Dichtungseinrich- gernden Sitz zwischen den inneren und augeren
tung (152,160), dIe an derAugen- und Innenselte rohrflrmigen Korpern ohne
zusAtzlicheAntriebs-  t5  der Metall-Metall-Dichtung angeordnet st, um
mittel mechanisch In Funktion gesetzt wird, und   die Unterdrucksetzung
sines inneren Vorsprun- bei der die Metall-Metall-Dichtung so wirkt, daB
ges (154) der Metall-Metall-Dichtung zu ermogli- der Druck beseitigt wird,
um die Dlchtung erneut  chen, um den Voreprung aus dem dichtsnden in
Funktion zu setzen.                            Eingriff mit dem Inneren
K~rper (12) wahrend der 20     relativen Axialbewegung zwischen dem inneren
of  2. Verbindung nach Anspruch 1, dadurch gekenn-         und aukeren (14)
Korper zu bringen. zelchnet, daf die druckbetatigte Nockeneinrich- tung
(82, 84) sine ringfhrmige Ausnehmung (66)  6. Verbindung nach jedem der
Anspriche I bis 3, im auBeren rohrf8rmigen Korper (15) mit einem
dadurch gekennzelchnet, daB die Metall-Me- ringflrmigen Kolben (40)
aufweist, der darin ab-  25  tail-Dichtung (216) sin geformter Ring mit
einem gedichtet und hin- und her bewegbar Ist; dag der  dreleckig
profillierten Unterteil (224) mit einem ringfOrmige Kolben sine rohrf~rmige
untere Ver-    Pear von Dichtungsschenkeln let, welche in Rich- lingerung
(78) mit olner kegelstumpffnrrnigen in-  tung des Druckes vom inneren
Korper (12) wei- neren Flache (82) aufwelst, daB sine Visizahl von  sen und
sine Abdichtung am Scheitslpunkt (226) Spannfingern (56) mit einer
kegelstumpfformi-  30  gegen sine rlngformige Fluche (228) am auBersn gen
AuBenflache (84) sich axial vom Au~oren       Korper (14) vornehmen, welche
senkrecht zu rohrformigen Kdrper und radial In das Innere der  dessen Achse
verliuft, und einem nledrigeren rohrformigen unteren Verlangerung
erstrecken,     Vorsprung (230) am Unterteli, der gegen sine zy- wobel die
Greifeinrichtung an der Innenflfiche    lindrische Flache am Inneren Teil
des K6rpers ab- der Spannfinger angeordnet let; dal die inneren   35
dichtet, welche parallel zu dessen Achseverlauft. und auBeren
kegelatumpfformigen Flachen zu- sammenwirken, um die Greifeinrichtung in
Ein-  7. Verbindung nach Anspruch 6, dadurch gekenn- griff mit dem Inneren
Karper (12) zu bewegen;     zoichnet, daff die Einrichtung zur
Aufterfunkti- und dal& sine Ein- und AuslaBfrfnung (74, 76)     onssetzung
(126) sine Dlchtungseinrichtung zum hin- und herbewegen des ringftrmigen
Kol-  4o  (136,104) onth3lt, die zwischen dem inneren (12) bens vorhanden
Ist                                und dem Auleren (14) K8rperangeordnet
Ist und axial von der Metall-Metall-Dichtung (216) beab- 3. Verfahren nech
Anspruch I oder 2, dadurch go- .    standet ist; dall die
Dlchtungseinrichtung (230) kennzelchnot, dog die Dichtungseinrichtung
an der Unterseite des Unterteiles der Metall-Me- (26, 104, 44, 46) sine
Vieizahl von ringffrmigen  4s  tall-Dlchtung angeordnet lst, welche in
Kombina- Dichtungen umfait, die axial und radial beab-     tion mit der
axial beabstandeten Dichtungsein- standet sind, urn Kolbenberelche zur
Ermogli-     richtung sine ringfbrmige Kammer zur Untbr- chung einer
relativen axialen Bewegung zwi-       drucksetzung des inneren der
Metall-Metall- schen dem Inneren (12) und dem auferen (14)       Dichtung
bicdet und dat sine En- undAuslaBtff- rohrfarmigen KIrper zu bilden.
50      nung (126) zur Versorgung der ringffrmigen Kammer mit unter Druck
stehendem Fluid vor- 4. Verbindung nach jedem dervorhergehenden An-
handen ist, um den Vorsprung (230) aus dem sprOche, dadurch gekennzelchnet,
daf die Me-      dichtenden Eingriff mit dern inneren Korper wah-
tall-Metall-Dichtung (12) ein geformterRing (142)  rend der relativen
Axialbewegung zwischen dem mit einern Pearvon Schenkeln (144,146) unglei-
55  Inneren und dem auferen Korper zu bringen. cher I.nge ist, die von
diesem ausgehen und in Richtung des Innendruckes des inneren K8rpers  8.
Verfahren nach jedem der vorhergehenden An- (12) weisen und sine
anfangliche Metall-Metall-   sprflche, dadurch goklnnzoichnet, dag die Me-
6    * C   L  M4  S 



tall-Metall-Dichtung (112, 216) oine Einrichtung   centre sensible A la
pression (82, 84) comport. (128) zur Oberprfifung des Druckes der Metall-
un 6videment annulaire (66) A ilinterieur de l'6l6- Metall-Dichtung
enthilt.                           ment tubulaire extefieur (14), dons
loquel un pis- ton annulaire (40) est anime d'un mouvement al- 9.
Verbindung nachAnspruch 8, wenn dieservon ei-   s   ternatif tout en y
assurant itanchit6, le piston nem derAnspruche 5 bis 7 abhaingig ist,
dadurch    annulaire comportant une extension Infefieure tu-
gokennzeichnet, daR die DruckprOfungseinrich-       bulaire (78) ayant une
surface interieure tronco- tung (128) sine Dichtungseoinrichtung (136) zwi-
nique (82) ; une pluralite de dolgts de serrage schen dem inneren (12) und
dem auBeren (14)         (58) ayant une surface ext6rieure tronconique
Korper enthilt, die axial versetzt von don DIch-  10  (84) s'tendent dans
une direction axiale depuls tungsvorsprOngen (154,230) in Richtung des in-
I'6elment tubulaire ext6rieur et sont positionnes neren Druckes vom inneren
Korper angeordnet        dans une direction radiale vers l'int6eieur de
I'ex- ist; daB e.ne Ein- und AuslaB8ffnung (128) zur     tension inferieure
tubulaire, les moyens deserra- Zufuhrung von unter Druck stehendem Fluid
zwi-     go etant places sur la surface Int6rieure des schen die
Metall-MetaIl-Dichtung (112, 216) und   f5  doigts de serrage ; les
surfaces tronconiques in- die Dichtungaehnrichtung vorhanden ist; und dapi
terieure et exterieure agissant en association Offnungen zur Ermittlung von
Undichtlgkeiten       pour deplacer le moyen do serrage et le mettre nach
den Dkchtungsvorspriingen vorhanden           en contact avec I6le6ment
Interieur (12) ; et des sind.
moyens de lumiere (74, 76) pour contribuer au 20      mouvement alternatif
du piston annulaire. Revendicatlons                                     3.
Connexion de compensation selon les revendica- tions I ou 2, dane laquelle
le moyen d'Atanch6ith 1. Connexion de compensation pour des change-
(26, 104, 44, 46) comport. une pluraltA de joints ments de longueur
comportant un 616ment tubu-  25  btanches annulalres espaces dans une
direction lalre interieur (12); un elementtubulaire exterieur  axiale et
radials pour definir des surfaces faisant (14) dans loquel est loge l
element interieur qu1l1  piston pour Atablir un mouvernent axial relatif
en- entoure sulvant un ajustage hermetique ; un        tre les eiements
tubulaires intirleur (12) et exte- moyen d'etancheitb (26, 104, 44, 46)
place entre   rieur (14). les elements tubulalres intefieur et exterieur et
30 qui definit des chambres d'allongement (106) et  4. Connexion de
compensation selon l'une quelcon- de retraction (42); un moyen (108,48)
pour intro-  quo des revendications prbcedentes, dane la- duire un fluids
sous pression dans les chambres    quelle le joint d etancheite metal sur
metal (12) d'allongement et de retraction afln de permettre   eat une bague
annulaire (142) comportant une un deplacement relatif selectif entre les
e1-  35  pair. de branches de longueur Inegale (144, 146) ments interleur
et exterieur; un moyen de serra-    s etendant depuis Is bague
etfaisantface A la di- ge (58) place sur ble'6menttubulaire exterieur; un
rection de la pression Interne exercee par l'6el- moyen falsant cames
excentr6 sensible A la pres-    ment interieur (12) at constituent un joint
d etan- sion (82, 84) qui coopere avec le moyon de serra-   ch6lt: Initial
metal sur m~tal entre des surfaces go pour bloquer et relacher le moyen de
serrage   40  parallbles sur les elements tubulaires Interbeur el de
I'lelment Intereur; un joint d'etanchdite metal  exterleur (12). sur metal
(112, 216) pour btablir une etancheite entre les elements tubulaires
interieur et exte-  5. Connexion de compensation selon la revendica- rieur;
etun moyen (126, 156) pour appliquer une    tbon 4, dans laquelle le moyen
de desactivation pression aujointdetancheit metalsurmetal afin  45  (126
156) comport. un passage (156) ofiente de desactiver le joint detancheitA
au cours des     dens une direction radialo pour etablir une operations
d'allongement ou de retraction ; ca-     communication entre l'extbrieur et
I'interieur du ractbrisee en ce quo le joint d'etancheitb mbtal   joint
d'etancheite mbtal cur metal (112, 216) en sur metal eot initialement acthe
mdcaniquement      vue de Is circulation d'un fluids; des moyens de par un
ajustage d'interference entre les elements  5o  lumlire (126) pour
Introduire un fluids sous pres- tubulaires intbrleur et exterieur sans
I'interven-  son dans is passage; et des moyens d'etanchel- tion d'un moyen
d'activation supplementaire ; at   te (152, 162) en un mateirau blastombre
placeq ob le joint d'6tsnch6it6 mbtal surmetal est tel quo  cur la partie
extenoure et sur la partle intrieure la pression eat supprimeo pour
reactiver le joint   dujointd'etancheltb metal surmetal pour assurer
d'etanchelte.                              55       la pressurisation d'un
epaulement intereur (154) du joint d'etancheite metal cur metal afin de
sup- 2. Connexion de compensation selon Ia revendica-       primer le
contact etanche entre l epaulement et tion 1, dans laquelle le moyen
falsant cames ex-   I'6lbment interieur (12) au cours du dbplacement 7
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ext6rieur (14). 6. Connexion de compensation selon l'une quelcon- quo des
revendications I a 3, dans laquelle le   5 joint d'etancheit6 m6tal sur
metal (216) est cons- titu6 par une bague annulaire comportant une portion
de base triangulaire (224) et comprenant une pairs de branches d'etanch6ite
qul font face A la direction de la pression exerces par l'element  10
interieur (12) et compronant un sommet d'etan- ch6it6 (226) opposA A une
surface annulaiae (228) sur 1'6l6ment exterieur (14) perpendiculaire A son
axe et un epaulement Inferieur (230) sur la portion de base assurant
l'etancheite contre une   15 surface cylindrique de la portion d'6l6ment
inte- rieur parallele A son axe. 7. Connexion de compensation selon la
revendica- tion 6, dana laquelle Is moyen de desactivation   20 (126)
comporte un moyen d'etanch6ite (136; 1 04) place entre les 6e6ments
int6rieur (12) et ext6- reur (14) et espace dans une direction axiale du
joint d'etancheite metal sur m6tal (216), un moyen d'6tancheit6 (230)
dispose sur la portion   25 de base Inf6rieure du joint metal sur metal
qui, en combinalson avec le moyen d'6tanchit: espace dans une direction
axiale, definit une chambre annulaire en vue de la pressurisation de la
partie interieure du joint d'etanch6ite metal sur metal;  30 des moyens de
lumiere (126) pour l'introduction d'un fluide sous presslon dans la chambre
annu- laire afin de supprimer Is contact Mtanche entre l'bpaulement (230)
et l'elment interieur au cours du mouvement axial relatif entre lea
elements in-  35 terieur et exterieur. 8. Connexion de compensation selon
l'une quelcon- quo des revendications precedentbs, dans la- quelle le joint
d'Atanchit6 metal sur m~tal (112,  40 216) comporte un moyen (128) d'essai
en pres- sion du joint d'etancheite metal sur metal. 9. Connexion de
compensation selon la revendica- tion 8 lorsqu'elle depend de l'une
quelconque des   45 revendicatlons 5 A 7, dane laquelle le moyen d'es- sai
en pression (128) comporte un moyen d'etan- chelte (136) sMtuO entre les
elements Interieur (12) et exterieur (14) qui so deplacent dans une
direction axiale depuis les epaulements d'etan-  5o chelte (154,230) dans
la direction de la pression Interieure exercee par l'element interieur; des
moyens de lumibres (128) pour Introduire un flui- de sous pression entre Is
joint d'etanch6ite metal sur metal (112, 126) et le moyen d'etanchite6; et
55 des moyens de lumibres pour detecter des fuites au niveau des
epaulements d'etanchelt6. 8    


