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vide a metal-to-metal seal with means for maintaining the initial sealing
interference to enhance the perfor- As oil and gas exploration has required
the drill-  mance of the seal. ing of wells to greater and greater depths,
the use of  Afurther object of the present invention is to pro- metal-to-,
metal seals has become more desirable   5   vide a metal-to-metal seal
which requires only low In- and in some cases essential. Previous designs
for  terference for its Initial sealing, thereby minimising metal-to-metal
seals have typically required an acti-  the force required for stabbing the
seal into position. vation means of one form or another, resulting in In-
A still further object of the present Invention Is to creased complexity
and Increased difficulty In de-  provide a reliable metal-to-metal seal
which elimin- pioying the seals. Those designs which did not re-  10  ates
the need for additional activation means. quire additional activation means
usually depended    US-A-4469172 discloses an annular seal assem- upon an
Initial Interference between the seal element  bly for sealing the annulus
between a seal bore and and the surfaces to be sealed against. These
Interfer-  a seal member disposed therein, the seal assembly ence type
seals could be damaged during the Initial  comprising an annular base; an
inner and an outer installation procedure which required the seal ele-  15
seal leg extending from the base to define a seal an- ment to be "stabbed
Into position. Also, these Inter-  nulus therebetween and having, In use,
an initial seal- ference type metal-to-metal seals were made of a rel-  Ing
Interference with the seal member and the seal atively soft metal to allow
the seal element to flow  bore; the Inner and the outer seal legs each
termin- and fill In scratched or damaged surfaces. Since the  ating in a
tip; means for retaining the seal assembly seal element was constructed
from relatively soft  20  on the seal member, and an annular support ring
dis- metal, it would quickly lose its initial Interference with  posed
between the inner and the outer seal legs sup- the surfaces sealed against
and commence leaking.  porting the Inner and outer seal legs, In use, In
sealing The present invention reiates to an interference  engagement with
the seal bore; and according to the type metal-to-metal seal which uses low
interference  present invention such an assembly Is characterised between
the seal element and the surfaces sealed   25  in that the seal assembly is
a metal to metal seal as- against In conjunction with various support
elements  sembly and further comprises an enlarged diameter to maintain
this Initial sealed condition. In U. S. -A-  seal surface on the outer seal
leg and a reduced dl- 3,378,269, a metal-to-metal seal of a. generally U
ameterseal surface on the innerseal leg, the reduced shape is disclosed
which establishes an Initial seal by  diameterseal surface having, In use,
an initial sealing Interference between the seal element and the sur-  30
interference with the seal member, and the enlarged faces sealed against,
diameter seal surface having, In use, an initial sealing U. S. -A-
4,865,979 discloses a metal-to-metal  Interference with the seal bore upon
Insertion of the seal for use In the annulus between a casing hanger  seal
member Into the seal annulus; and the support and wellhead housing. The
seal Is U shaped and has  ring maintains the reduced diameter seal surface
In no initial sealing interference when Installed. An en-  35  sealing
engagement with the seal member, wherein ergizer ring Is forced between the
legs of the U shap-  the annular support ring has an enlarged portion, ra-
ed member to urge the legs into sealing engagement  dially disposed and
supporting the Inner and outer with the hanger and housing. The energiser
ring has  seal legs, the annular support ring including a plural- ports
which prevent excessive fluid pressure during  ity of radially disposed
circumferentially spaced holes energisation of the seal. US-A-4,742,874
discloses a   4o  preventing fluid block during assembly and installs-
similar type of seal in a U shaped seal of unequal  tion and balancing
pressure distribution within the length legs is urged into sealing
engagement by    seal. wedge rings.
These and other objects and advantages of the US-A-4,749,047 discloses an
annular wellhead   present invention are set fourth below and further seal
which Is activated by inserting the seal into the   45   made clear by
reference to the drawings wherein: annulus to be sealed and forging the
upper rim of the  In the accompanying drawings:- hanger outward with
pressure into sealing engage-     Fig.  Is a sectional elevational view of
a typical ment with the seal.                                wellhead
tieback installation where the improved US-A-4,766,956 discloses another
annular well-  seal of the present invention is used. head seal' which uses
upper and lower U shaped seal  50  Fig. 2 is an enlarged partial sectional
view of the legs with a curved tip. The curved tips are moved Into
preferred embodiment of the seal in its bidirectional engagement with the
seal bores by mechanical acti-  sealing configuration. vation means.
Fig. .3 is an enlarged partial section view of the An object of the present
invention is to provide an  seal in it unidirectional sealing
configuration. Improved interference type metal-to-metal seal which   55
FIGURE 4 is an enlarged partial sectional view of allows use of a
relatively soft metal seal material  an alternate embodiment of the seal In
a unidirection- which enhances seal performance.                   al
sealing configuration with anotherform of support Another object of the
present invention Is to pro-  ring. 2 



3                  EP 0 495 274 B1                4 With reference to
FIGURE 1, the present inven-  annular base portion 68 with upper outer seal
leg 70 . tion is shown In a typical subsea tieback application  and upper
Inner seal leg 72 extending axially and up- wherein the Improved metal
seal, denoted generally  wardly therefrom. Lower outer seal leg 74 and
lower by numeral 10 Is used as an annulus seal and as a tie-   6   Inner
seal leg 76 extend axially and downwardly from back or stab seal. The 30"
housing 12 isvertically dis-  base portion 68 In a similar manner. Outer
seal legs posed on the ocean floor and has structural pipe 14,  70 and 74
have enlarged diameter sealing surfaces typically 30' in diameter, attached
thereto by suitable  78 and 80 disposed Intermediately thereon, respec-
means, such as circumferential weld joint 16. An 18-  tively, which provide
an Initial sealing Interference 3/4" housing 18 Is disposed therein In a
manner well  10  with seal bore 60 of casing hanger 32. Inner seal legs
known to those skilled In the art with conductor pipe  72 and 76 have
reduced diameter sealing surfaces 82 .20, typically 20" In diameter,
attached by suitable  and 84 disposed Intermediately thereon, respective-
means as circumferential weld joint 22.          ly, which provide an
Initial sealing Interference with Inner casing 24 is suspended within
wellhead  seal surface 62 of seal nose 58. housing 18 by casing hanger 26
with annulus seal  15  Asupport ring 86is positioned between seal legs
means 28 disposed therein. In a similar manner, pro-  70 and 72 and an
identical ring 86 is also positioned duction casing 30 is suspended within
annulus seal  between seal legs 74 and 76. Rings 86 are annularly means 28
by casing hanger 32. An annulus seal     shaped with enlarged portion 88
positioned on one means 34 Is disposed therein to seal the annulus be-  end
thereof. When rings 86 are positioned between tween inner casing 24 and
production casing 30. The  20  seal legs 70, 72 and 74, 76, the enlarged
portions 88 upper portion of wellhead housing 18 has tieback  contact the
Insides of the seal legs and maintain the connector 36 structurally
connected thereto by latch-  Initial interference of sealing surfaces 78,
80,82 and Ing means 38. Outer tieback casing 40, typically of  84. This
support Is at the tips of the seal legs to min- the same diameter as
conductor casing 20, Is con-  imize the deflection of the seal legs and
maintain the nected to tieback connector 36 by suitable means as  25
sealing contact of sealing surfaces 78, 80, 82 and 84 circumferential weld
41 and extends to the surface  with seal bores 80 and 82. Support rings 86
have ax- with suitable pressure control equipment (not shown)  lally
directed holes 90 Intersected by radially directed mounted thereon.
Suitable sealing means, such as 0  holes 92 disposed therein which serve to
equalize ring 42, Is disposed between tieback connector 36  any pressure
within seal legs 70, 72 and 74, 76. Sup- and wellhead housing 18 to ensure
pressure integrity  30  port rings 86 are slightly longer than seal legs
70, 72 of the annulus between the conductor pipe2O and In-  and 74, 78,
thereby providing a controlled length to ner casing 24.
the seal assembly 10. This controlled length permits Intermediate tieback
casing 44 Is threaded into  retainer ring 94 to maintain seal assembly 10
In Its intermediate tieback connector 46 which in turn is  proper position,
without axial movement if required, structurally connected to tieback
connector 36 by ex-  35  against radial shoulder 64 and protects seal legs
70, pansible latch means 48. Intermediate tieback con-  72 and 74, 76.
Retainer ring 94 has internal thread 96 nector 46 extends axially below
latch means 48 and  which engages the external thread 66 of seal nose 58
terminates with seal nose 50 sealing within annulus  to secure seal
assembly 10 in position. A snap ring 98 sealing means 34. Improved sealing
apparatus 10 of  engages groove 100 in thread 66 to lock retainer ring the
present invention provides the sealing means be-  4o  94 in position. tween
seal nose 50 and annulus sealing means 34.     In some applications, such
as a seal on a tubing Production tieback casing 52 is threaded into  hanger
mandrel, it Is desirable for the Improved metal production tieback
connector 54 which is structurally  seal to hold pressure from only one
direction. This al- connected to intermediate tieback connector 46 by
ternate embodiment Is shown in FIGURE 3, on a expansible latch means 56. In
a manner similar to in-  45  greatly enlarged scale where the Improved seal
ap- termediate tieback connector 46, production tieback  paratus is denoted
generally by numeral 110. The connector 54 extends axially below latch
means 56  seal apparatus 110 is shown positioned on the exter- and
terminates with seal nose 58. Sealing between  lor of seal nose 112 at the
lowermost portion of seal seal nose 58 and casing hanger 321s provided by
im-  stinger 114, sealing within seal bore 116 of tubing proved sealing
apparatus I0of the present Invention.  5o  hanger 118. Reduced diameter
portion 120 of seal Referring to FIGURE 2, improved sealing appa-  nose 112
ends at radial shoulder 122 with seal 110 ratus 10 Is shown disposed on the
exterior of seal  sealingly disposed thereon. An external thread 124 is
nose 58 at the lowermost portion of production tie-  positioned axially
below seal surface 120 for purpos- back connector 54, sealing within seal
bore 60 of cas-  es to be explained hereinafter. Ing hanger 32. Reduced
diameter portion 62 of seal  55  The alternate seal apparatus 110 Is
essentially nose 58 ends at radial shoulder 64 with seal 10 seal-
identical tothe preferred embodiment seal apparatus ingly disposed thereon.
An external thread 66 is posi-  10 with the exception of having only one
pair of seal 



tioned axially below seal surface 62 for purposes to  legs. Seal apparatus
110 Includes annular base por- be explained hereinafter Seal apparatus 10
includes  tion 128 with outerseal leg 128 and innerseal leg 130 3    5
EP 0 495 274 B1                 6 extending axially and downwardly
therefrom. Outer  the tips of the legs of ring 222. When support ring 222
seal leg 128 has enlarged diameter sealing surface  is positioned between
seal legs 214 and 216, an en- 132 disposed intermediately thereon which
provides  larged base portion 228 contacts the inside of seal an initial
sealing interference with seal bore 116 of   5   legs 214 and 216 at their
juncture with base portion tubing hanger 118. Innerseal leg 130 has reduced
di-  212. This contact positions the enlarged annular por- ameter sealing
surface 134 disposed intermediately  tion 224 and reduced annular portion
226 of support thereon which provides an Initial sealing interference  ring
222 opposite the seal surfaces 218 and 220, re- with seal surface 120 of
seal nose 112.            spectively, of seal apparatus 210. As In the
preferred A support ring 136 is positioned between seal  10  embodiment,
support ring 222 has radially directed legs 128 and 130. Support ring 136
Is annularly shap-  holes disposed therein which serve to equalize any ed
with enlarged portion 138 positioned on one end  pressure within seal legs
214 and 216. The support thereof. When support ring 138 is positioned be-
ring 222 Is made of a much harderand stiffermaterial tween seal legs 128
and 130 the enlarged portion 138  than seal apparatus 210 thereby giving
the legs of contacts the Inside of seal legs 128 and 130 and   15  support
ring 222 a greater stiffness than seal legs maintains the Initial
Interference of sealing surface  214 and 216. This greater stiffness
maintains the ni- 132 with seal bore 116 and the initial Interference of
tial Interference of sealing surface 218 with seal bore sealing surface 134
with seal diameter 120. This sup-  116 and the Initial Interference of
seating surface 220 port Is at the tips of the seal legs to minimize the
de-  with seal diameter 120. flection of the seal legs and maintain the
sealing con-  20  As in the preferred embodiment, support ring 222 tact of
sealing surfaces 132 and 134 with seal bores  is slightly longerthan seal
legs 214 and 216 to provide 116 and 120, respectively.
a preset length to the seal assembly 210. This preset As in the preferred
embodiment, support ring 136  length permits retainer ring 142 to maintain
seal as- has axially directed holes 139 intersected by radially  sembly 210
In its proper position, without axial move- directed holes 140 disposed
therein which serve to  25   ment, against radial shoulder 122. Retainer
ring 142 equalize any pressure within seal legs 128 and 130 at  has
internal thread 144 which engages the external anytime. Support ring 136 is
slightly longer than seal  thread 124 of seal nose 112 to secure seal
assembly legs 128 and 130 thereby providing a preset length to  210 in
position. A snap ring 146 engages groove 148 the seal assembly 110. This
preset length permits re-  in thread 124 to lock retainer ring 142 In
position. tainer ring 142 to maintain seal assembly 110 In its  3o proper
position, without axial movement, against ra- dial shoulder 122. Retainer
ring 142. has. internal  Claims thread 144 which engages the external
thread 124 of seal nose 112 to secure seal assembly 110 In posI-  1. An
annular seal assembly for sealing the annulus tIon. A snap ring 146 engages
groove 148 In thread  35  between aseal bore (60,118) and a seal member 124
to lock retainer ring 142 in position.            disposed therein, the
seal assembly comprising Asecond alternate embodiment showing another
an  annular base  (68,126,212); an  Inner form of the improved
metal-to-metal seal is shown in  (72,76,130,216) and an outer
(70,74,128,214) FIGURE 4. Those Items which are unchanged from        seal
leg extending from the base to define: a seal the previous embodiment of
FIGURE 3 retain the   40   annulus therebetween and having, In use, an In-
same numeral designation. The improved metal seal     tial sealing
Interference with the seal member 210 is disposed on reduced diameter
portion 120.of    and the seal bore; the Inner and the outer seal seal nose
112, in sealing engagement with seal bore   legs  each  terminating  in a
tip; means 116 of tubing hanger 118. Seal apparatus 210 In-
(94,98,142,148) for retaining the seal assembly cludes annular base portion
212 which abuts radial  45  on the seal member; and an annular support ring
shoulder 122. Outer seal leg 214 and inner seal leg   (86,136,222) dIsposed
between the Innerand the 236 extend axially from annular base 212. Outer
seal  outer seal legs supporting the inner and outer leg 214 has enlarged
diameter sealing surface 218     seal legs, In use, in sealing engagement
with the dIsposed Intermediately thereon which provides an     seal bore;
characterised in that the seal assem- initial sealing Interference with
seal bore 116 of tubing   50  bly is a metal to metal seal assembly and
further hanger 118. Inner seal leg 216 has reduced diameter   comprises an
enlarged diameter seal surface sealing surface 220 disposed intermediately
thereon   (78,80,132,218) on the outer seal leg and a re- which provides an
Initial sealing Interference with   duced diameter seal surface
(82,84,134,220) on seal surface 120 of seal nose 112.
the Inner seal leg, the reduced diameter seal sur- 



A support ring 222 is positioned between seal  55  face having, in use, an
Initial sealing Interference legs 214 and 216. Support ring 222 Is an
annular ring  with the seal member, and the enlarged diameter with a
generally U shaped cross section. Support ring  seal surface having, in
use, an initial sealing in- 222 has an enlarged outer diameter portion 224
and    terference with the seal bore upon Insertion of a reduced diameter
Inner portion 226 disposed near    the seal member Into the seal annulus;
and the 4    * C   L  M  S* 5                   EP 0 495 274 B1
6 extending axially and downwardly therefrom. Outer   the tips of the legs
of ring 222. When support ring 222 seal leg 128 has enlarged diameter
sealing surface  is positioned between seal legs 214 and 216, an en- 132
disposed intermediately thereon which provides  larged base portion 228
contacts the inside of seal an Initial sealing interference with seal bore
116 of   5   legs 214 and 216 at their juncture with base portion tubing
hanger 118. Inner seal leg 130 has reduced dl-  212. This contact positions
the enlarged annular por- ameter sealing surface 134 disposed
intermediately  tion 224 and reduced annular portion 226 of support thereon
which provides an initial sealing Interference  ring 222 opposite the seal
surfaces 218 and 220, re- with seal surface 120 of seal nose 112.
spectively, of seal apparatus 210. As in the preferred A support ring 136
Is positioned between seal  io  embodiment support ring 222 has radially
directed legs 128 and 130. Support ring 136 is annularly shap-  holes
disposed therein which serve to equalize any ed with enlarged portion 138
positioned on one end  pressure within seal legs 214 and 216. The support
thereof. When support ring 136 Is positioned be-   ring 222 Is made of a
much harder and stiffer material tween seal legs 128 and 130 the enlarged
portion 138  than seal apparatus 210 thereby giving the legs of contacts
the inside of seal legs 128 and 130 and   15  support ring 222 a greater
stiffness than seal legs maintains the Initial Interference of sealing
surface  214 and 216. This greater stiffness maintains the in- 132 with
seal bore 116 and the initial Interference of  tial Interference of sealing
surface 218 with seal bore sealing surface 134 with seal diameter 120. This
sup-  116 and the Initial Interference of sealing surface 220 port is at
the tips of the seal legs to minimize the de-  with seal diameter 120.
flection of the seal legs and maintain the sealing con-  20  As In the
preferred embodiment, supportring 222 tact of sealing surfaces 132 and 134
with seal bores  isslightlylongerthan seal legs214 and 216to provide 116
and 120, respectively.                         a preset length to the seal
assembly 210. This preset As in the preferred embodiment, support ring 136
length permits retainer ring 142 to maintain seal as- has axially directed
holes 139 intersected by radially  sembly 210 in its proper position,
without axial move- directed holes 140 disposed therein which serve to  25
ment, against radial shoulder 122. Retainer ring 142 equalize any pressure
within seal legs 128 and 130 at  has internal thread 144 which engages the
external any time. Support ring 136 is slightly longer than seal  thread
124 of seal nose 112 to secure seal assembly legs 128 and 130 thereby
providing a preset length to  210 in position. A snap ring 146 engages
groove 148 the seal assembly 110. This preset length permits re-  In thread
124 to lock retainer ring 142 in position. tainer ring 142 to maintain seal
assembly 110 in its  30 proper position, without axial movement, against
ra- dial shoulder 122. Retainer ring 142 has internal  Claims thread 144
which engages the external thread 124 of seal nose 112 to secure seal
assembly 110 In posi-  1. An annular seal assembly for sealing the annulus
tion. A snap ring 146 engages groove 148 In thread   35  between a seal
bore (60, 116) and a seal member 124 to lock retainer ring 142 In position.
disposed therein, the seal assembly comprising A second alternate
embodiment showing another       an  annular base' (68,126,212); an  Inner
form of the Improved metal-to-metal seal is shown in   (72,76,130,216) and
an outer (70,74,128,214) FIGURE 4. Those items which are unchanged from
seal leg extending from the base to define: a seal the previous embodiment
of FIGURE 3 retain the   40    annulus therebetween and having, In use, an
ini- same numeral designation. The improved metal seal     tial sealing
interference with the seal member 210 is disposed on reduced diameter
portion 120 of     and the seal bore; the inner and the outer seal seal
nose 112, In sealing engagement withseal bore    legs  each  terminating
In a  tip; means 116 of tubing hanger 118. Seal apparatus 210 in-
(94,98,142,146) for retaining the seal assembly cludes annular base portion
212 which abuts radial  45  on the seal member, and an annular support ring
shoulder 122. Outer seal leg 214 and inner seal leg    (86,136,222)
disposed between the innerand the 2 6 extend axially from annular base 212.
Outer seal   outer seal legs supporting the inner and outer leg 214 has
enlarged diameter sealing surface 218.     seal legs, in use, in sealing
engagement with the disposed Intermediately thereon which provides an
seal bore; characterlsed in that the seal assem- initial sealing
interference with seal bore 116 of tubing   50  bly is a metal to metal
seal assembly and further 



hanger 118. Inner seal leg 216 has reduced diameter    comprises an
enlarged diameter seal surface sealing surface 220 disposed intermediately
thereon    (78,80,132,218) on the outer seal leg and a re- which provides
an initial sealing interference with    duced diameter seal surface
(82,84,134,220) on seal surface 120 of seal nose 112.
the inner seal leg, the reduced diameter seal sur- A support ring 222 is
positioned between seal  55  face having, in use, an initial sealing
Interference legs 214 and 216. Support ring 222 is an annularring   with
the seal member, and the enlarged diameter with a generally U shaped cross
section. Support ring  seal surface having, in use, an Initial sealing in-
222 has an enlarged outer diameter portion 224 and     terference with the
seal bore upon insertion of a reduced diameter inner portion 226 disposed
near    the seal member into the seal annulus; and the 4    7
EP0495274B1                    8      (err) support ring maintains the
reduced diameter seal  Patentansprilche surface In sealing engagement with
the seal member, wherein the annular support ring has an  1.
Ringdichtungselnrichtung zur Abdichtung des enlarged portion
(88,138,224,226), radially dis-   5  Ringraumes zwischen eher
Dichtungsbohrung posed and supporting the Inner and outer seal     (116)
und einem darin angeordneten Dichtungs- legs, the annular support ring
including a plurality  teil, wobei die Dichtungseinrichtung aufwelst el- of
radially disposed circumferentiaily spaced     ne ringformige Basis (68,
128, 212); eoen inne- holes (92,140) preventing fluid block during as-  ren
(72, 76,130,216) und olnen aulteren (70, 74, sembly and Installation and
balancing pressure  lo  128, 214) Dlchtungsschenkel, die von der Basis
distribution within the seal.                     ausgehen, um eonen
Dichtungsringraum zwi- schen diesen zu bilden, und die Im Einsatz olnen 2.
An assembly according to claIm 1, wherein the     anfAnglichen
Dichtungseingriff mit dem Dich- annular support ring (86,136) has a
substantially  tungsteli und der Dlchtungsbohrung aufwelst, rectangular
configuration.               15       wobel die Inneren und lu~eren
Dichtungsschen- kel jewells In elner Spitze enden; Einrichtungen 3. An
assembly according to claim 2, wherein each    (94, 98, 142, 146), um die
Dichtungselnrichtung of the radially disposed circumferentially spaced  auf
dem Dichtungstoll zu halten; und alnen zwi- holes (92,140) is intersected
by an axially dis-  schen den Inneren und luieren Dichtungs- posed hole
(90,139).                     20      schenkeln angeordneten ringf8rmigen
Haltering (86, 136,222), der Im Elnsatz die Inneren und Au- 4. An assembly
according to claim 2 or claim 3,      Beren Dichtungsschenkel In dichtendem
Eingriff wherein the support ring (86,136) supports the    mit der
Dlchtungsbohrung hilt, dadurch go- inner (72,76,130) and the outer
(70,74,128) seal  kennzolchnet, doi die Dichtungselnrichtung el- legs at
their tips.                       25      ne
Metall-zu-Metall-Dichtungseinrichtung ist und ferner elne Dichtungsfiache
(78, 80, 132, 218) 5. An assembly according to claim 4, wherein the
mitvergr8iertem Durchmesser auf deam Auteren support ring (88,138) has a
reduced cross seo-    Dichtungsschenkel und sine Dichtungsflache tion which
extends axially Inwardlyfrom the tip to  (82,84, 134,220) mitverringertem
Durchmesser the juncture of the Inner (72,76,130) and outer  3o  auf dem
inneren Dichtungsschenkel umfaSt, wo- (70,74,128) seal legs with the base
(68,126,212)  bei die Dichtungsflache mit verringertem Durch- and prevents
axial movement of the support ring   messer Im Ehnsatz eaen anfanglichen
Dich- with respect to the seal legs.                   tungseingriff mitdem
Dichtungstell und die Dich- tungefliche mit vergr6Bertem Durchmesser Im 6.
An assembly according to claim 2 or claim 3,  35  Einsatz enen anfAnglichen
Dichtungseingriff mit wherein the support ring supports the inner and   der
Dichtungsbohrung nach Einsatz des Dich- the outerseai legs on their
interioradjacentto the  tungsteils In den Dichtungsringrraum bereltatelit,
enlarged diameter seal surface and adjacent the   und dae der Haltering die
Dichtungeflache mit reduced diameter seal surface.
verringertem Durchmesser In dichtendem Eln- 40      griff mit dem
Dichtungstoll halt, wobei der ring- 7. An assembly according to any one of
the preced-  ffrmige Haltering eaen vergr6Berten Abschnitt ing claims,
further comprising second Inner (72)  (88, 138, 224, 226) aulwelst, der
radial angeord- and outer (70) seal legs similar to the Inner (76)  net ist
und den inneren und au~eren Dlchtungs- and outer (74) seal legs and
extending from the   schenkel trigt, wobel der ringfbrmige Haltering
opposite side of the base (68) with a second sup-  45  aine Vlelzahl von
radial angeordneten, um den port ring (86) disposed therebetween, the seo-
Umfang beabstandeten Lochern (92, 140) um- ond seal legs sealing against
the seal member     fa~t, die ein Blockleren des Stromungsmittels 



0 and seal bore in the same way as the inner and    wahrend des
Zusammenbaus und der Installati- outer seal legs.
on verhindern und die die Druckverteilung inner- so      halb der Dichtung
ausbalancleren. 8. An assembly according to claim 1, wherein the support
ring (222) has a generally U shaped con-  2. Einrichtung nach Anspruch 1,
bel der der ringf8r- figuration having the enlarged portion (224,226)  mige
Haltering (86, 136) elne im wesentlichen adjacent to the enlarged diameter
(218) and re-   rechteckige Foram aufweist. duced diameter (224) seal
surfaces.      cs 3. Einrichtung nacIh Anspruch 2, bei der jedes der radial
angeordneten,  auf  dem   Umfang beabstandeten Lacher (92, 140) von elnem
axial angeordneten Loch (90, 139) durchschnitten 5    9                  EP
0 495 274 B1                 10   |11111 111111111  l 11 11J wird.
terminent chacune par une partie extrime, des moyens (94, 98, 142, 148)
servant a retonir Is 4c Einrichtung nach Ansprtuch 2 oder 3, be! der der
joint d'btancheite sur la place d'etanchite at une Haltering (86, 136) die
Inneren (72, 76, 130) und   5  bague annulalre de soutlen (86, 136, 222)
dispo- auBeron (70, 74, 128) Dlchtungsschenkel an lh-   s.e entro leas
branches Intdrioure at extirloure de ron Spitzen hMlt.
joint et maintenant ces branches Intbrieure et ex- tirleure de joint, en
position d'utilisation, an 5. Elnrichtung nach Anspruch 4, bel der der
contact d'btanch6lt6 avec I'altsage d'6tanchIlte, Haltering (86, 136) olnen
verringerten Quer-  10  carctirlsi an co qu'il est constItui d'un joint
schnItt hat, der slch axial von der Spltzo nach In-  d'itancheiti
mital-sur-m6tal et comprend on ou- non zum Verbindungspunkt der Inneren
(72, 76,     tre une surface d'otanchitbi (78, 80, 132, 218) A 130) und
Auieren (70,74, 128) Dichtungsschen-     diamAtre augmente sur la branche
exterioure de kelmitdarBasis(68,126,212)erstrecktundsine        joint et
une surface d'btanchbitb (82, 84,.134, axiale Bewegung des Halterings in
Bezug auf die  16  220) A diametre reduit sur Ia branche Interioure
Dichtungsschenkel verhindert.                     do joint, la surface
d'6tanch6ltb A diambtre redult presontant, en position d'utilisation, un
ajuste- 6. Elnrichtung nach Anspruch 2 oder 3, bol der der    ment serrb
Initial d'6tanch6it6 avec la plbce Haltering die Inneren und auBeren
Dlchtungs-      d'btanchbitb, tandis quo la surface de joint A die-
schenkdl auf Ihror Innenselte, benachbart der  20  mbtre augmente presonte,
on position d'utillsa- DichtungsfiAche mit vergrogertem Durchmesser
tIon, un ajustement serr initial d'btanchilt6 avec und benachbart der
Dlchtungsfliche mit verrin-    I'alsago d'btancheitb lors do l'lnsertlon de
la ple- gertem Durchmesser abstfltzt.                     ce d'etanchbite
dens la cavitl annulalre du joint, et en ce que Is bague de soutien
maintlent la sur- 7. Einrichtung nach lnenm der vorhergehenden An-  25
face d'ftanchiiti A diametre redult en contact spriche, er ferner umfalt
zweite innere (72) und  d'itanchbiti avec la plece d'etenchbitb et Muoere
(70) Dichtungsschenkel, ahnlich den In-    comportb une partle plus large
(88,138, 224, noren (76) und auSeren (74) Dichtungeschonkein    226)
disposbe radlalement et soutenant les bran- umfaft, die sich auf
dergogen~iberliegenden Sel-  ches Intbrieure et exterieure du jont, cetta
bague to der Basis (68) orstrecken, wobel sin zwelter  3o  annuialre de
soutlen comportant plusleursperpas- Haltering (86) zwlschen ihnen
angeordnet ist und  ges (92, 140), disposos radlalement et espaos wobel die
zweiten Dichtungsechenkel abdich-       circonfirentlellement, qui
empichent un blocage tend an dam Dichtungstoil und der Dichtungs-      du
fluldo pendanti'assemblage et la miso on pla- bohrung In gleicher Weise wie
die Inneren und     ce et bquilibrent la ripartition de pression b I'ln-
auftren Dichtungsschonkol angrelfen.      35      teineur du joint. 8.
Einnichtung nach Anspruch 1, der Haltering (222)  2. Joint d'etanch6it6
sulvant ia revendicatbon 1, elne im aligemelnen U-f1rmige Anordnung be-
dans loquel la bague annulalre de soutlen (86, sitzt, wobel der vergroiertb
Berelch (224, 226)   136) a une forme pratiquement rectangulalre.
bonachbart der vergrOBerten Durchmesserab-  40 dichtungsflfiche (218) und
der verringerten    3. Joint d'etanchbite sulvant la revendication 2,
DurchmesserabdlchtungsfIiche (220) angeord-       dans lequel chacun des
pergages (92, 140) die- net .
pos6s radialement et espaces circonfirentilie- ment est recoupb par un
pergage (90, 139) dlspo- 40      si axialement. 



Rovendicatlons 4. Joint d'etancheitb sulvant l'une des revendica- I. Joint
d'itancheiti annulaire, destine A assurer   tions 2 et 3, dans loquel la
bague de soutlon (86, I'btancheite de I'annulalre situe entre un alesage
136) soutien les branches Interleure (72,76, 130) d'etancheite (60, 116) et
une plece d'btancheit  60  et exterleure (70, 74, 128) du joint A lours
parties disposee dans ce dernier, co joint d'etanchbitb   extremes.
comprenant une base annulalre (68, 126, 212), une branche interleure de
joint (72, 76, 130, 216)  5. Joint d'6tanchiiit suivant la revendlcation 4,
et une brancheoextirieure de joint (70, 74, 128,  dans lequal la bague de
soutbon (86, 136) 214), qui s'ebtndent A partir de la base de fagon  55
comporte une section transversale redulte qui a difinir entre eiles une
cavite annulaire de joint  s9'tend axialementvers I'intirleurde la partle
ex- et prbsentbnt, on position d'utillsation, un ajuste-  treme A Is
jonction des branches interioure (72, ment sernr initial d'btanchelte avec
la plece     78, 130) et oxtirleure (70, 74, 128) du joint avec
d'6tanchbitI et l'alisage d'etanchelte et qui so  sa base (88, 126, 212) et
empeche un deplace- 6    11                EEP 0 495 274 BS
12          C  l * ment axial de cette bague de soutlen via-A-vis des
branches du joint. 6. Joint d'etanchelte suivant l'une des revendica-   a
tions 2 et 3, dans lequel la bague de soutien sou- tient les branches
interieure etexterieure dujoint par leurs surfaces Interieures, en un
emplace- ment adjacent a la surface A dlambtre augmente du joint ot en un
emplacement adjacent A la sur-  10 face A dlametre redult du joint. 7.
Joint d'6tanch6it6 suivant l'une quelconque des revendicatlons pr6c6dentes,
comprenant en ou- tre des secondes branches Interieure (72) et ex-  15
terieure (70) de joint qul sont analogues aux bran- ches interieure (76) et
ext6rieure (74) du joint et s8'tendent A partir du cot6 oppose6 de la base
(88), une seconde bague de soutlen (88) etant dlsposee entre ces secondes
branches et ces  20 dernibres assurant l'etanchelt6 viEs-a-vis de la plce
d'6tancheite etde l'al6esaged'etanch6ite de la mAme manlere quo les
branches .nterieure et exterieure du joint. 25 S.i Joint d'atsncheit6
suivant la revendication 1, dane lequel la bague de soutlen (222) a une
for- me g6nerale en U qu1 comportb lea parties (224, 226) A diametre
augmente et a diametre reduiten une position adjacente aux surfaces (218) A
dia-  30 metre augmente et (220) a diametre reduit du joint. 35 40 46 50 55
7    


