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toward each other to provide a positive seal. US-A-2832223 discloses an
annular rubber seal The present invention relates to an improved    having
a U-shape cross section for sealing between annular seal which can be used
to seal across the  two cylindrical members. annular space between well
members. Difficulty   5     US-A-3159302 discloses an annular metal-to- has
been encountered in the past with annular      metal seal for sealing
against the flow of pressure seals since manufacturing tolerances and
deflection  fluid through an annular space between an outer of components
due to hoop strain creates an ex-    member having an internal cylindrical
sealing sur- trusion gap and adversely affects the ability to seal,  face
and an inner member having an external cylin- the seal life and for
elastomers causes extrusion   10  drical sealing surface; and according to
the present problems.                                          invention,
such a seal is characterised by the seal Efforts have been made in prior
seal assem-     comprising a first tubular metal ring having a pres- blies
to provide a structure in which the pressure to  sure end and an opposite
end, a second tubular which the seal is exposed is utilized to cause a lip
metal ring separate from and positioned within the to move in the direction
to provide a sealing en-   15  first tubular ring and having a pressure end
and an gagement with a cylindrical surface against which  opposite end,
sealing means on the exterior of the the seal is to be provided.
first tubular ring spaced from the opposite end US-A-2,007,501 discloses a
packing for a       thereof, sealing means on the interior of the second
pump rod which is rubber or similar material and   tubular ring spaced from
the opposite end thereof, includes an outer lip and an inner lip with a
corn-  20  and means securing the rings together in sealed pression space
between the lips. The fluid being  relationship at their opposite ends to
block the flow pumped is received within the compression space    of
pressure fluid between the rings so that the and exerts a pressure against
both lips to hold    pressure in the portion of the passages near the them
in sealing engagement with the surfaces      sealed ends will urge the
unsealed end of the rings against which they are to seal. A plurality of
chan-  25  apart. nels through the packing connect the compression       An
object of the present invention is to provide space with a recess on the
interior of the packing  an improved annular pressure seal having a longer
to provide cooling for the reciprocating rod which  active seal life. moves
within the packing. A filter is provided at the  Another object is to
provide an improved an- intersection of the duct and the compression space
30  nular pressure seal in which the changes in the to prevent the entry of
sand and sediment into the  annular space being sealed do not alter the
effec- rod cooling recess.                                tiveness of the
seal. US-A-4,742,874 discloses a subsea wellhead         A further object
is to provide an improved seal assembly for sealing between the interior of
a  annular pressure seal in which the pressure is wellhead housing and the
exterior of a hanger. The   35  utilized to allow the seal to accommodate
to seal assembly includes a U-shaped metal seal ring  changes in the
annular space across which it is to with a pair of interengaged annular
wedging mem-   seal which are caused by manufacturing tolerances bers which
are forced into the interior of the U-  and as a result of the pressure to
which the annular shaped metal seal ring to cause its inner and outer
space is exposed. legs to be spread apart into sealing engagement  40
Still another object is to provide an improved with the walls on the
interior of the housing and the  annular pressure seal in which a pressure
respon- exterior of the hanger.                            sive element is
provided between inner and outer US-A-4,771,828 discloses a wellhead  seal
seals to ensure the maintenance of the sealing which includes an annular
sealing member for seal-  engagement of the seals with the surfaces against
ing across the annular space between two wellhead   45  which they are to
seal. members. The annular sealing member includes a         In the
accompanying drawings: plurality of inner and outer lips which are tapered
in  FIGURE 1 is a partial sectional view of the a direction toward the
surface against which they     improved seal of the present invention posi-
are to seal and toward the pressure to which they     tioned between well
members with facing cylin- may be exposed. The sealing surfaces of the
well-  50  drical surfaces between which the seal is pro- head members are
prepared to provide an under-        vided. cut on the sealing surfaces so
that the pressure to   FIGURE 2 is another partial sectional view of a
which the seal is exposed can enter the undercut      modified form  of the
improved seal of the space and urge the undercut portion of the sealing
present invention. surface in the direction toward the annular sealing   55
FIGURE 3 is another partial sectional view of member. In this manner the
pressure being sealed      another modified form of the improved seal of
urges both the seal lips on the annular sealing       the present invention
which forms the annulus member and the undercut sealing surface portions
seal in a wellhead. 2    



3                EP 0 405 731 B1                  4 FIGURE 4 is a partial
transverse sectional view  which lands on seat 43, a plurality of bores 45
of the seal taken along line 4 - 4 in FIGURE 3.  extending therethrough to
transmit pressure from a FIGURE 5 is a partial sectional view of a modi-
position below body 42 to a position above body fied form of seal of the
present invention.      42 which is between inner seal stack 44 and outer
In FIGURE 1 seal 10 is illustrated within first   5   seal stack 46. Since
body 42 is annular in shape, tubular member 12 having upper bore 14 and
inner seal stack 44 includes a stack of sealing counterbore 16 with
shoulder 18 therebetween. The  elements, anti-extrusion rings and other
back-up surface 20 of counterbore 16 is one of the sealing  elements which
provide a suitable seal against the surfaces against which seal 10 is to
seal. Second  exterior of the inner member 48 and outer seal tubular member
22 has outer sealing surface 24   1O  stack 46 includes a stack of sealing
elements, anti- which is the other of the sealing surfaces against
extrusion rings and other back-up elements which which seal 10 is to seal.
In this manner seal 10   provide a suitable seal against the interior of
outer provides an annulus seal for sealing between mem-  member 50.
Positioned within stacks 44 and 46 are bers 12 and 22.
inner ring 52 and outer ring 54. Rings 52 and 54 Seal 10 includes outer
ring 26, inner ring 28   15  are secured and sealed together at their upper
and intermediate ring 30. As shown, rings 26, 28   ends by weld 56. With
pressure exerted on seal 40 and 30 are threadedly engaged with suitable
from below, this pressure is exerted between rings threading and having
welding securing and sealing  52 and 54 to cause them to be wedged apart to
the upper end of rings 26 and 30 and of rings 28   assist in the sealing
forces exerted by stacks 44 and 30. The welding is at the end of rings 26,
28   20  and 46 in their sealing function. Suitable means 58 and 30
opposite to the pressure end, i. e., the    is provided to secure rings 52
and 54 in the de- pressure is exerted on seal 10 from below and the  sired
position within stacks 44 and 46 and means non welded ends of the ring are
herein termed the  59 secures rings 52 and 54 to body 42 and cap pressure
end. The welded ends of rings 26, 28 and  ring 60. Cap ring 60 is secured
to the upper ends 30 are positioned against shoulder 18 as shown.  25  of
rings 52 and 54 and cap ring 60 is supported on Groove 32 in the exterior
of outer ring 26 is pro-  sleeve 62, as shown, for lowering seal 40 into
vided a substantial distance from the welded end of  position between
members 48 and 50. rings 26 and 30 and groove 34 in the interior of
Seal 70 shown in FIGURES 3 and 4 is a seal inner ring 28 is provided a
substantial distance   for use as an annulus seal for sealing across the
from the welded end of rings 28 and 30. Suitable  30  annulus between the
exterior of a hanger and the sealing means is provided within grooves 32
and    interior of a housing in which the hanger is landed. 34, such as 0
rings 36 and 38, for sealing against  In sealing an annulus between a
housing and a the facing sealing surfaces 20 and 24.             hanger
landed therein, two sources of pressure can The threaded engagement between
ring 26         be encountered. If there is a fault in the cementing and
ring 30 and between ring 30 and ring 28 is  35  of the casing some pressure
fluid may move up- such that the pressure fluid which is exerted on   ward
in the space around the casing and enter the seal from  below enters
between the rings and      annulus within the housing to exert a pressure
urges outer ring outwardly to assist in the sealing  within the housing
from a position below the an- of 0 ring 36 against sealing surface 20 and
urges  nulus seal. This pressure is exerted to urge the inner ring 28
inwardly to assist in the sealing of 0   40  housing outward and to urge
the hanger inwardly. ring 38 against sealing surface 24.
There would be no balancing or equalizing pres- The pressure within the
threaded surfaces be-   sure within the hanger. In the other case, a pres-
tween the rings creates the force necessary to urge  sure pocket could be
encountered while drilling the inner and outer rings 26 and 28 toward their
through the hanger and a pressure kick would be respective sealing surface
so that the pressure  45  exerted through the interior of the hanger. To
con- exerted on the inner and outer tubular members 12  trol such pressure
kick, the blowout preventers and 22 which may create an extrusion gap
between   above the hanger would be closed and the pres- the rings and the
sealing surfaces does not occur  sure would be exerted within the hanger
and within because of the compensating pressure responsive    the annulus
from above. This pressure causes the movement of the rings 26 and 28.
so  housing to be urged outwardly and since there is Seal 10 as shown in
FIGURE 1 and described      no balancing or equalizing pressure around the
above is a simplified seal to illustrate the novel  major portion of the
exterior of the hanger, there is features of the present invention. Other
forms of  an appreciable net force urging the hanger out- the invention are
shown in the drawings but show   ward. The seal 70 is an improved seal
structure additional details of the seals.              55  which will
maintain a sealing engagement across In the form of the present invention
shown in  the annulus under either pressure condition de- FIGURE 2, an
improved annulus seal 40 is shown     scribed above. which includes lower
body 42 having shoulder 41 3    



5                 EP 0 405 731 B1                    6 Seal 70 includes
tubular body 72 having cen-    move with the movement of the hanger and the
tral bore 74 and counterbore 76 extending therein  housing responsive to
the pressure experienced in from one end and body ring 78 which is
positioned  the annulus from below. within counterbore 76 and is secured
therein by        When the improved seal 70 is in position and welding 80.
Grooves 82 in the exterior of body ring   5   subjected to pressure from
below in the housing- 78 provide communication for pressure fluids to
hanger annulus, the grooves 82 in body ring 78 enter between body ring 78
and counterbore 76 of   allow such pressure to be exerted to urge body body
72. Body 72 is configured on its exterior     ring 78 inwardly and tubular
body 72 outwardly to surface to provide annular seal lips 84 and 86
thereby at least partially compensate for the action which are both tapered
in a radially outward direc-  10  of the pressure on the housing and the
hanger. It is tion with upper seal lip 84 being directed upwardly  not
generally felt that pressure from within the and lower seal lip 86 being
directed downwardly.   hanger which is also felt in the upper end of the
Annular seal lips 84 and 86 are designed to seal   annulus requires any
similar compensation for the against the interior of a housing bore. Groove
88 is  relative movement of the hanger and housing re- provided in the
interior of body 72 and groove 90   15  sponsive to such pressure since the
hanger would which is similar to groove 88 is provided in the   not move,
having the pressure exerted both on its interior of body ring 78.
Elastomeric seals 92 and  interior and its exterior and the amount of move-
94 are positioned in grooves 88 and 90 to seal     ment of the housing
would be accommodated by against the exterior of a hanger which forms the
the action of the seal lips 84 and 86. interior of the annulus across which
seal 70 is to  20  A further advantage of the present invention Is seal.
that it does allow the pressure from the lower end Seal 70 includes the two
main components, i.    of the annulus to be exerted between body ring 78
e., body 72 and body ring 78. It is preferred that  and tubular body 72
through the grooves 82 but body ring 78 be of a high strength metal and
body  this is done without sacrificing the relative strength 72 be of a
soft material such as mild steel. With  25  of the structure so that during
the setting of seal this configuration and with the materials suggested
lips 84 and 86 with setting sleeves, the total struc- body ring 78 being of
a high strength material     ture of tubular body 72 and body ring 78
resist any maximizes the amount of stored energy from an      inward forces
developed during such setting. This interference fit of the interior of
body ring 78 with  results from the groove structure but would not respect
to the inner sealing surface of the annulus.  30  result if there were a
complete annular space be- Also, the material of body 72 maximizes the
ability  tween tubular body 72 and body ring 78 since in of the seal lips
to seal against scratches and other  such structure body ring 78 would not
contribute to imperfections in the inner surface of the outer    resisting
the setting loads of the seal lip setting member of the annulus being
sealed. The seal 70    sleeve. also utilizes the pressure in the annulus in
which it  35  It should be noted that any suitable sealing is positioned to
urge body ring 78 inward and the  means, including 0 ring seals, may be
used to seal lower portion of body 72 outward to assist in both  the closed
end of the opening between rings so the internal and external sealing of
seal 70. It   long as it maintains the seal under all pressure and should
be noted that the inner surface 96 upward   other conditions to which it
may be exposed. Fur- of groove 88 is slightly smaller in diameter than   40
ther, the thickness of the rings may be varied from bore 74 to provide an
interference fit when seal 70  one end to the other to provide the desired
struc- is installed around a hanger and similarly surface  ture for each
application, as shown in FIGURE 5 98 which is at the other end of the inner
surface of  wherein the improved seal S of the present inven- body ring 78
has a similar smaller diameter to     tion is positioned within annulus A
between spool B provide an interference fit with the exterior of the   45
which is secured to housing H and inner string I surface against which seal
70 is to seal. With such  which is supported within housing H by sealing
and sealing surfaces as surfaces 96 and 98 it is possi-  supporting
assembly 99. Seal S includes two rings ble to eliminate the use of the
elastomeric seals 92  100 and 102 which are suitably supported by snap and
94. Since such seals can be added imme-        ring 103 in position in the
annulus between inner diately before the lowering of seal 70 into a well
50   member 104 and outer member 106. Seal S also bore to seal around a
hanger landed within an      includes inner seal 108 which is positioned in
annulus, seal 70 can be provided without seals 92  groove 110 on the
interior of inner ring 100 and and 94 and they can be added if desired
imme-      adapted to seal against the exterior of inner mem- diately prior
to their use.                        ber 104 and outer seal 112 which is
positioned in It is suggested that by varying the relative   55  groove 114
on the exterior of outer ring 102 and thickness of body 72 around
counterbore 76 and     adapted to seal against the interior of outer mem-
the thickness of body ring 78, the respective move-  ber 106. This
structure makes up sealing assembly. ments of each can be adjusted so that
they readily  116 which seals across the annulus A between 4    



7                 EP 0 405 731 B1                    8 members 104 and 106
and is subjected to pres-          ends will urge the unsealed end of the
rings sure which is within inner member 104 and is           apart.
transmitted into annulus A above sealing assembly 116. Under such
conditions pressure is applied     2. An annular seal according to claim 1,
wherein from one direction only and the pressure is from    5  the sealing
means includes an internal stack within inner member 104 and is exerted
both within    (44) of sealing elements within the second ring and around
the exterior of inner member 104            (52), and an external stack
(46) of sealing above sealing assembly 116. Inner member 104 is
elements surrounding the first ring (54). thus in equilibrium and will not
deflect in the area down to sealing assembly 116 as pressure in-  10  3. An
annular seal according to claim 1, wherein creases. Outer member 106 which
is not in equilib-    the exterior sealing means includes a pair of rium
will deflect as pressure is applied. A suitable   diverging rings (84,86)
extending outwardly seal is provided between inner ring 100 and outer
from the first tubular ring (72), the interior ring 102 by sealing element
120 which is posi-         sealing means includes a resilient sealing ring
tioned in groove 122 on the lower interior of ring   15  (92,94) positioned
in an annular groove (88,90) 102. Ring 100 has a stepped outer surface with
on the interior of the second ring (78). upper surface 124 being of a
larger diameter than lower surface 126. Shoulder 128 is positioned be-  4.
An annular seal according to claim 1, including tween surfaces 124 and 126.
Ring 102 is provided       a third annular ring (30) positioned between the
with an internal configuration including upper sur-  20  first (26) and
second (28) rings having a pres- face 130 which is larger in diameter than
lower        sure end and an opposite end, wherein weld- surface 132 and
shoulder 134 is positioned be-        ing (27,29) secures the third ring to
the first tween surfaces 130 and 132 as shown. This struc-       and second
rings at their respective opposite ture allows the upper portion of ring
102 to be        ends. relatively flexible and to easily deflect with
pressure  25 between rings 100 and 102. The lower portion of    5. An
annular seal according to claim 1, wherein ring 102 being much thicker will
not deflect nearly   the tubular rings ( 102,100) have varying thick- as
much because of the relative stiffness of its wall  ness axially to
accommodate the pressure re- section. Also, at the point of sealing between
the     sponses of the internal and external sealing two rings 100 and 102,
sealing element 120, both  30   surfaces. rings are relatively thick and
will have relatively little deflection which ensures the maintenance of
Patentansprbche the sealing of element 120 between the members 100 and 102.
1. Metall-Metall-Ringdichtung zur Abdichtung des 35      Flusses von
Druckfluid in einen Ringraum zwi- Claims
schen einem AuBeren Teil mit einer inneren zylindrischen Dichtungsflfiche
und einem inne- 1. An annular metal-to-metal seal for sealing          ren
Teil mit einer KuBeren zylindrischen Dich- against the flow of pressure
fluid through an      tungsflache, dedurch gekennzetchnet, daB annular
space between an outer member hav-  40     die Dichtung umfa8t: einen
ersten rohrformigen ing an internal cylindrical sealing surface and
Metallring (26, 54, 72, 102) mit einem Drucken- an inner member having an
external cylindrical     de und einem gegenuberliegenden Ende, el- sealing
surface characterised by the seal com-    nen zweiten rohrformigen
Metallring (28, 52, prising a first tubular metal ring (26,54,72,102)  78,
100), der innerhalb des ersten rohrformi- having a pressure end and an
opposite end, a   45  gen Ringes und getrennt von diesem angeord- second
tubular metal ring (28,52,78,100) sepa-     net ist, und ein Druckende und
ein gegeniber- rate from and positioned within the first tubular  liegendes
Ende aufweist, eine Dichtungsein- ring and having a pressure end and an op-
richtung (36, 46, 84, 86, 112) an der AuBensei- posite end, sealing means
(36,46,84,86,112) on     to des ersten rohrformigen Ringes, die von the
exterior of the first tubular ring spaced   so  dessen gegenilberliegendem
Ende beabstan- from the opposite end thereof, sealing means       det ist,
eine Dichtungseinrichtung (34, 44, 92, (34,44,92,94,108) on the interior of
the second    94, 108) an der Innenseite des zweiten rohrf8r- tubular ring
spaced from the opposite end          migen Metallringes, die von dessen
gegen- thereof, and means (27,29,56,80,103) securing      berliegendem Ende
beabstandet ist, und Mit- the rings together in sealed relationship at
their  55  tel (27, 29, 56, 80, 103), die die Ringe an opposite ends to
block the flow of pressure        deren gegenOberliegenden Enden dicht zu-
fluid between the rings so that the pressure in    sammenhalten, urn den
FluB des Druckfluides the portion of the passages near the sealed
zwischen den Ringen zu blockieren, so -daD    7                 EP 0 405
731 B1                    8     [err] 



members 104 and 106 and   subjected to pres-           ends will urge the
unsealed end of the rings sure which is within inner  member 104 and is
apart. transmitted into annulus A above sealing assembly 116. Under such
conditions pressure is applied     2. An annular seal according to claim 1,
wherein from one direction only and the pressure is from    5  the sealing
means includes an internal stack within inner member 104 and is exerted
both within     (44) of sealing elements within the second ring and around
the exterior of inner member 104            (52), and an external stack
(46) of sealing above sealing assembly 116. Inner member 104 is
elements surrounding the first ring (54). thus in equilibrium and will not
deflect in the area down to sealing assembly 116 as pressure in-  70  3. An
annular seal according to claim 1, wherein creases. Outer member 106 which
is not in equilib-    the exterior sealing means includes a pair of rium
will deflect as pressure is applied. A suitable   diverging rings (84,86)
extending outwardly seal is provided between inner ring 100 and outer
from  the first tubular ring (72), the interior ring 102 by sealing element
120 which is posi-         sealing means includes a resilient sealing ring
tioned in groove 122 on the lower interior of ring   15  (92,94) positioned
in an annular groove (88,90) 102. Ring 100 has a stepped outer surface with
on the interior of the second ring (78). upper surface 124 being of a
larger diameter than lower surface 126. Shoulder 128 is positioned be-  4.
An annular seal according to claim 1, including tween surfaces 124 and 126.
Ring 102 is provided       a third annular ring (30) positioned between the
with an internal configuration including upper sur-  20  first. (26) and
second (28) rings having a pres- face 130 which is larger in diameter than
lower        sure end and an opposite end, wherein weld- surface 132 and
shoulder 134 is positioned be-        ing (27,29) secures the third ring to
the first tween surfaces 130 and 132 as shown. This struc-       and second
rings at their respective opposite ture allows the upper portion of ring
102 to be        ends. relatively flexible and to easily deflect with
pressure  25 between rings 100 and 102. The lower portion of    5. An
annular seal according to claim 1, wherein ring 102 being much thicker will
not deflect nearly   the tubular rings (102,100) have varying thick- as
much because of the relative stiffness of its wall  ness axially to
accommodate the pressure re- section. Also, at the point of sealing between
the     sponses of the internal and external sealing two rings 100 and 102,
sealing element 120, both  30   surfaces. rings are relatively thick and
will have relatively little deflection which ensures the maintenance of
PatentansprUche the sealing of element 120 between the members 100 and 102.
1. Metall-Metall-Ringdichtung zur Abdichtung des 35      Flusses von
Druckfluid in einen Ringraum zwi- Claims
schen einem du~eren Teil mit einer inneren zylindrischen Dichtungsflache
und einem inne- 1. An annular metal-to-metal seal for sealing          ren
Toil mit einer duBeren zylindrischen Dich- against the flow of pressure
fluid through an     tungsflache, dadurch gekennzeichnet, daG annular space
between an outer member hav-  40     die Dichtung umfalt: einen ersten
rohrfdrmigen ing an internal cylindrical sealing surface and    Metallring
(26, 54, 72, 102) mit einem Drucken- an inner member having an external
cylindrical     de und einem gegenlberliegenden Ende, el- sealing surface
characterised by the seal com-     nen zweiten rohrfdrmlgen Metallring (28,
52, prising a first tubular metal ring (26,54,72,102)  78, 100), der
innerhalb des ersten rohrF6rmi- having a pressure end and an opposite end,
a   45  gen Ringes und getrennt von diesem angeord- second tubular metal
ring (28,52,78,100) sepa-     net ist, und ein Druckende und emn gegeniber-
rate from and positioned within the first tubular  liegendes Ende aufweist,
sine Dichtungsein- ring and having a pressure end and an op-
richtung (36, 46, 84, 86, 112) an der AuBensei- posite end, sealing means
(36,46,84,86,112) on     to des ersten rohrfbrmigen Ringes, die von the
exterior of the first tubular ring spaced   50  dessen gegen berliegendem
Ende beabstan- from the opposite end thereof, sealing means       det ist,
sine Dichtungseinrichtung (34, 44, 92, (34,44,92,94,108) on the interior of
the second    94, 108) an der Innenseite des zweiten rohrf&r- tubular ring
spaced from the opposite end          migen Metallringes, die von dessen
gegen- thereof, and means (27,29,56,80,103) securing      Oberliegendem
Ends beabstandet ist, und Mit- the rings together in sealed relationship at
their  55  tel (27, 29, 56, 80, 103), die die Ringe an opposite ends to
block the flow of pressure        deren gogenuberliegenden Enden dicht zu-
fluid between the rings so that the pressure in    sammenhalten, urn den
FluB des Druckfluides the portion of the passages near the sealed
zwischen den Ringen zu blockieren, so -daB    9                 EP 0 405
731 B1                    10 *  C   L   M   S  * 



der Druck in dem Tell der Durchlasse nahe          d'etanch~it6 (34, 46,
92, 94, 108) situes A den abgedichteten Enden die unabgedichteten
I'ext6rieur du deuxieme anneau tubulaire en Enden der Ringe voneinander
wegdruckt.             6tant eloign6s de l'extremit6 opposee de celui- ci,
et des moyens (27, 29, 56, 80, 103) de 2. Ringdichtung nach Anspruch 1,
dadurch ge-   5       fixation des anneaux l'un A I'autre en relation
kennzelchnet, dal die Dichtungseinrichtung         d'etanchditd au niveau
de leurs extremites op- eine innere Packung ,t(44) von Dichtungsele-
posees pour bloquer l'ecoulement de fluide menten innerhalb des zweiten
Ringes (52) um-       sous pression entre les anneaux de sorte que falt,
und eine auBerere Packung (46) von Dich-     la pression existant dans la
partie des passa- tungselementen den ersten Ring (54) umgibt.    to  ges
proche des extr6mit6s etanches 6carte I'extr6mitd non-6tanche des anneaux.
3. Ringdichtung nach Anspruch 1, dadurch go- kennzelchnet, daB die
Dichtungseinrichtung      2. Joint annulaire salon la revendication 1t dans
ein Paar von divergierenden Ringen (84, 86)        lequel des moyens
d'etanchdit6 comportent un umfa~t, die vom ersten rohrformnigen Ring (72)
i5  empilage interieur (44) d'elements d'etancheit6 nach auBen vorstehen
und die innere Dich-          situd dans le deuxibme anneau (52), et un
tungseinrichtung eonen elastischen Dichtungs-      empilage ext6rieur (46)
d'6l6ments d'etanch6i- ring (92, 94) aufweist, der in einer ringf6rmigen
te entourant le premier anneau (54). Nut (88, 90) an der Innenseite des
zweiten Ringes (78) angeordnet ist.               20  3. Joint annulaire
solon la revendication 1, dans lequel les moyens d'etancheite ext6rieure 4.
Ringdichtung nach Anspruch 1, dadurch ge-           comportent une paire
d'anneaux divergents kennzelchnet, daB ein dritter ringfdrmiger
(84, 86) s'etendant vers 1'ext~rieur a partir du Ring (30) zwischen dem
ersten (28) und dem         premier anneau tubulaire (72), les moyens
zweiten (28) Ring angeordnet ist und ein Druk-  25.  d'etancheite
int6rieurs comportent un anneau kende und ein gegenUberliegendes Ende auf-
d'etancheite 6lastique (92, 94) positionne dans weist, worn eine SchweiBung
(27, 29) den           une gorge annulaire (88, 90) situ6e sur l'int6-
dritten Ring mit den ersten und zweiten Ringen     riour du deuxieme anneau
(78). an deren entsprechenden entgagengesetzten Enden verbindet.
3o  4. Joint annulaire solon la revendication 1, corn- portant un troisibme
anneau tubulaire (30) po- 5. Ringdichtung nach Anspruch 1, dadurqh ge-
sitionn6 entre le premier (26) et deuxibme (28) kennzeichnet, daB die
rohrf6rmigen Ringe           anneaux syant une extremit6 de pression et
(102, 100) eine axial ver~nderliche Dicke auf-     une extremitd opposee,
dans laquelle une sou- weisen, urn die Druckreaktionen der inneren   35
dure (27, 29) fixe le troisieme anneau sur les und der auBeren
Dichtungsf[Kchen aufzuneh-         premier et au deuxieme anneaux au niveau
de men.                                               leurs extr6mites
oppos6es respectives. Revendlcations                                     5.
Joint annulaire selon la revendication 1, dans 40      lequel les anneaux
tubulaires (102, 100) ont 1. Joint annulaire metal sur metal destine a
assu-     une 6paisseur variant aDialement pour engen- rer l'6tanch6it6 a
l'encontre d'un ecoulement      drer les reponses a la pression des
surfaces de fluide sous pression h travers un espace        d'ltanchMit6
interieure et extefieure. annulaire existant entre un 616ment exterieur
ayant une surface d'etanch6ite cylindrique in-  45 t6rieure et un 616ment
interieur ayant une sur- face d'etanch6ite cylindrique exterieure, carac-
t6ris6 en ce que le joint comporte un premier anneau m6tallique tubulaire
(26, 54, 72, 102) ayant une extr6mite de pression et une extr6-  so mite
opposde, un deuxibme anneau m6tallique tubulaire (28, 52, 78, 100) separ6
du premier anneau tubulaire et positionn6 dans celui-ci et ayant une
extr6mite de pression et une extr6- mite opposee, des moyens d'etancheite
(36,  55 46, 84, 86, 112) situ6s sur l'exterieur du pre- mier anneau
tubulaire en 6tant 6loign6s de l'extremite opposee de celui-ci, des moyens
6    


