
1                 EP0289106B1                          2 Description
tioned between said sealing surfaces and in sealing engagement therewith,
and This invention relates to wellhead seals which       said annular seal
assembly being in sealing seal across an annular space between wellhead
engagement with the sealing surface on said rim at members.
5   a point near the opposite end of said rim whereby Wellhead seals of the
prior art have involved    pressure between said rim and its wellhead mem-
the use of wedging action to spread sealing lips     ber urges said rim
into tight sealing engagement into sealing engagement with the interior of
a well-  with said annular metal seal assembly. head housing and the
exterior of a hanger, with a       One embodiment of the present invention
pro- lip open to the pressure on its interior but not on its  10  vides a
wellhead seal for sealing between spaced exterior or sealing side so that
the pressure assists  apart tubular members in a wellhead. Such seal is in
urging the lip into a tight metal to metal sealing  a metal seal with
sealing lips which are assisted in engagement. Other methods of energizing
the          their sealing engagement with the sealing surfaces seals have
been employed to provide a radial force   on at least one of the sealing
surfaces on the on the seal to urge it into tight sealing engagement   15
tubular members by an annular space behind one with the cylindrical surface
against which it is to  of the sealing surfaces which space is exposed to
seal.                                               the pressure between
the two members. The an- An example of a seal with both wedging and an
nular space creates an annular rim which is pres- [err] lip exposed to
pressure is disclosed in the U.  sure energised toward the seal to ensure a
positive . Patent No. 2,746,486 to J. L. Gratzmuller.    20
metal-to-metal seal across the annulus between the U. S. Patent No.
2,405,152 to W. Kilchenmann     tubular wellhead members. discloses a
resilient metal lip seal that is used to     The present seal seals across
the annulus be- seal between eccentric tubular members.             tween
two spaced apart tubular wellhead members U. S. Patent No. 4,595,053
discloses an an-      and has at least one of its sealing surfaces pres-
nular seal in which the seal is cup-shaped in sec-   25  sure energised.
tion and is provided with an annular wedge which        The seal can be
pressure energised by the is received within the opening in the cup seal to
pressure against which it is sealing both on the force the lips of the cup
seal outward and inward    seal lips and on at least one of the sealing
surfaces into tight sealing engagement with the interior of   of the
tubular members. the housing and the exterior of the hanger. The   30
The invention will be described now by way of sealing surfaces of the
housing and hanger are       example only, with particular reference to the
ac- provided with wickers which provide a series of      companying
drawings. In the drawings: threads for sealing.
FIGURE 1 is a partial sectional view of the US-A-2047569 describes an
annular seal which       improved wellhead seal shown with upper and seals
between a casing and a surrounding bell.  35     lower, inner and outer
pressure enhancement. Pressure in the bell enhances the seal between the
FIGURE 2 is a partial detailed view of the im- annular seal and the casing.
proved wellhead seal shown in FIGURE 1. According to the present invention
there is         FIGURE 3 is a detailed partial sectional view of rovided
an annular wellhead seal for sealing           the improved wellhead seal
shown with upper across an annular space between an inner wellhead   40
and lower inner pressure enhancement. member and an outer wellhead member
compris-           FIGURE 4 is another detailed partial sectional ing:
view of the improved wellhead seal shown with one of said wellhead members
having a seal-        lower inner and outer pressure enhancement. ing
surface facing the other of said wellhead mem-     FIGURE 5 is still
another detailed partial sec- bers, and an annular metal seal assembly
posi-  45     tional view of the improved wellhead seal shown tioned in the
space between said wellhead mem-         with upper and lower outer
pressure enhance- bers, characterised by including
ment. an annular metal rim having one end secured         FIGURE 6 is
another detailed partial sectional to the other of said wellhead members,
said rim        view of a modified form of the improved well- extending
axially of said other wellhead member   50   head seal of the present
invention. from its secured end to its opposite end which is       As shown
in FIGURE 1, the environment for the spaced from said other wellhead
member, said rim     use of the improved seal of the present invention is
having a sealing surface facing said one of said    in a subsea wellhead
10. Wellhead housing 12 members,
includes internal downwardly tapering shoulder 14 a recess between said rim
member and the   55   on which first hanger 16 in landed and second
wellhead member to which it is secured facing in a   hanger 18 is landed on
upper tapered shoulder 19 direction from which pressure is received,
on hanger 16. The landing and supporting hangers said annular metal seal
assembly, being posi-    16 and 18 on tapered shoulders 14 and 19 tends to
2    



3                 EP 0 289 106 B1                     4 provide a proper
centralization of hangers 16 and  lock down ring, such as 50, may not be
required or 18 within housing 12. Seal assembly 20 is posi-    even desired
and in such an application the exclu- tioned within annular space 22
between the exterior  sion material 35 may be omitted. of hanger 16 and the
interior of housing 12 above      Sealing enhancement means 56 are shown in
support shoulder 14. Seal assembly 20' is substan-   5   the drawings. In
FIGURES 2 and 7 such seal tially the same as seal assembly 20 and is posi-
enhancement means includes upper rims 58 and tioned within annular space 24
between the exterior  60 and lower rims 62 and 64 positioned to provide of
hanger 18 and the interior of housing 12.       the upper and lower sealing
surfaces 34, 36, 42 As shown in FIGURE 2, seal assembly 20' is      and 44
for the upper and lower seal lips 30, 30a, annular in shape and includes
upper ring 26 having   10  32, 32a and 38, 38a, 40 and 40a. Rims 58, 62 and
internal groove 28 therein for engagement by a     60, 64 are spaced from
the interior and exterior suitable tool as hereinafter explained, central
seal  surfaces of hanger 18 and housing 12 to which lip section 21 and
lower wedge ring section 46. As  they are attached and provide recesses 66,
70, 68 shown in FIGURE 7, central seal section 21 in-     and 72
respectively and sealing surfaces 34, 42 cludes center rim 23 to which
outer upwardly fac-  15  and 36, 44 respectively. The enhancement of the
ing seal lips 32 and 32a are attached with lip 32a  sealing is provided by
the pressure which enters being attached below and spaced from lip 32.
Inner  the recesses behind the rims and urges the rims in upwardly facing
seal lips 30 and 30a are also      the direction of the respective sealing
lips. It should attached to rim 23, with lip 30 being attached      also be
noted that in their set position as below and spaced from lip 30a. Outer
lips 32 and   20  hereinafter explained, the sealing lips seal against 32a
are in sealing engagement with inner bore      the sealing surface provided
by the rims at a point sealing surface 36 of wellhead housing 12 to retain
near the extremity of each rim so that pressure pressure which would occur
above lips 32 and 32a   within annular space 24 does not equalize on both
due to well bore pressure from the interior of      sides of the rim to
negate the pressure enhance- hanger 18. Inner lips 30 and 30a are in
sealing   25   ment of the rim. Rims 58, 62 and 60, 64 should be engagement
with outer seal surface 34 of hanger    integral with hanger 18 and housing
12 respec- 18 to also retain pressure from above due to the   tively. In
some applications it may be possible to wellbore pressure from the interior
of hanger 18.   form the rims by machining the recesses into the Also
attached to center rim 23 are outer downwar-   hanger and housing. In other
applications, it may dly facing seal lips 40 and 40a which are in sealing
30  be more desirably to weld the rims to the hanger engagement with inner
bore sealing surface 36 of    and housing as shown at 63 and 63a. In this
case it wellhead housing 12 to retain wellbore pressure    is anticipated
that the upper outer rim 60 and the from the well formation acting on
annular space 24  lower outer rim 64 both be two semicircular halves
between housing 12 and hanger 18. Lip 40a is        welded together.
attached to center rim 23 below and spaced from   35   All of the vee seals
diverge outwardly suffi- lip 40. Also attached to center rim 23 are inner
ciently to come into tight sealing engagement with downwardly facing seal
lips 38 and 38a which are   their respective sealing surfaces before they
are in sealing engagement with outer sealing surface   exposed to pressure.
It should be noted that lower 34 of hanger 18 to also retain wellbore
pressure   seal lips 38, 40 and 38a, 40a diverge downwardly from below
acting on annular space 24 between   40  away from each other and thus are
pressure en- housing 12 and hanger 18. The two pairs of upwar-  ergized
into tight sealing engagement with their dly facing lips (30, 32, and 30a,
32a) in conjunction  respective sealing surfaces 44 and 24 whenever with
center rim 23 form upwardly facing vee type   there is a pressure in the
annular space 24 below seals, which alone are inherently pressure ener-
them. Also, upper sealing lips 30, 32 and 30a, 32a gized. In a similar
manner the two pairs of down-  45  diverge upwardly away from each other
and thus wardly facing lips (38, 40 and 38a, 40a) form vee  whenever there
is a pressure in the annular space type seals. To ensure equalization of
pressure on   24 above them, they are pressure energized into both sides of
center rim 23, radial holes 25 allow  tighter sealing engagement with
sealing surfaces fluid communication through center rim 23. Inner   34 and
36. shoulder 48 on upper ring 26 faces upwardly at a   50  After hanger 18
has been landed upon support position below groove 28. Split lock down ring
50 is  shoulder 19, a suitable tool (not shown) is used to normally carried
within groove 52 on the exterior of  cause seal assembly 20' to move
downward into hanger 18 during running. To ensure ingress and    annular
space 24. This movement moves all eight egress of seal assembly 20' past
split ring 50 and  sealing lips to the positions shown in FIGURES 1
variation of the upper bore of housing 12 the areas   55  and 2 from a
position above. This downward move- above and below the vee seals can be
filled with   ment also moves lower wedge ring 46 into position an
exclusion material 35, such as a 90 durometer   within the upper portion of
latching ring 74 to rubber or a plastic material. In some applications a
wedge ring 74 outward into latching engagement 3    



5                 EP0289106B1                         6 [err] groove 76 on
the inner surface of housing    recess 466 exposed to pressure in the
annular Since as shown in FIGURE 1, latching ring 74   space above the
sealing element 480 which is an after being moved into engagement in groove
76     annular element of soft metal positioned between also remains in
engagement within groove 78 on     the interior sealing surface 436 of the
housing 412 the exterior of hanger 18, it locks hanger 18 within   5   and
sealing surface 434 on the exterior of rim 458. housing 12. Further, the
downward movement of      The sealing element 480 is sufficiently large so
that seal assembly 20' brings shoulder 48 to the level  there is initial
sealing of the element 480 against of the lower portion of groove 52 which
allows split  the sealing surfaces 434 and 436. In this form of ring 50 to
move outwardly into position, thereby   the invention, only a single rim
458 and its atten- locking seal assembly 20' to the exterior of hanger  10
dant recess 466 are shown. It should be noted, 16.
however, that any of the four variations of this In FIGURE 3, a modified
form of seal assembly   single rim and recess could be used and still with
sealing enhancement means on the hanger       achieve the improved pressure
enhancement of the only is shown as seal assembly 120 and other
present invention. elements are numbered the same as in FIGURES   15     It
is suggested that the recesses behind the 1, 2 and 7 with the prefix "1 "
added. Seal assem-  rims could be filled with a suitable pressure trans-
bly 120 uses only inner, upper and lower sealing    mitting material, such
as silicone or RTV rubber, surfaces 134 and 142 which are provided by rims
which will not interfere with the pressure enhance- [err] and 162. Rim 158
is spaced from the exterior   ment but will protect the recesses from
loading surface of hanger 118 to provide an annular recess   20   with well
materials which might subsequently pre- 166 which is open to the annular
space 124 be-     vent proper operation of the pressure enhance- tween
housing 112 and hanger 118 above upper        ment. seal lips 130, 132 and
130a, 132a. Rim 162 is          While five forms of the present invention
have spaced from the exterior surface of hanger 118 to   been illustrated
and described, it should be under- provide an annular recess 170 which is
open to the   25  stood that the pressure enhancement achieved by annulus
between housing 112 and hanger 114 be-      the improvement of the present
invention may be low lower seal lips 138, 140 and 138a,140a.
utilized singly or in any combination of the rims The modified form of the
invention shown in     illustrated in FIGURES 1 and 2. The enhanced FIGURE
4 has sealing enhancement means on          sealing is achieved only when
the recess behind only the lower part of the housing and hanger. Part  30
the rim is open to the pressure in the annulus. The markings are similar to
previous figures but with  rims are illustrated as being either integral
with the the prefix "2" added. Seal assembly 220 uses only   hanger and the
wellhead housing or being welded the rims 262 and 264 providing the
pressure en-     to such structures in a manner providing the neces-
hancement for the sealing against their surfaces    sary strength and the
desired recess associated 242 and 244 while upper sealing surfaces 234 and
35   with the rim. The strength of the rims should be 236 are provided on
the exterior of hanger 218 and  such that they respond to pressure within
their the interior of housing 212. Rim 262 is spaced from  recesses but not
so weak that they are stressed [err] exterior of hanger 218 and rim 264 is
spaced   beyond their yield point. Very slight movement of [err] the
interior of housing 212 to provide the     the rims is sufficient to
provide a substantial im- annular recesses 270 and 272 which are exposed
40   provement in the effective sealing of the sealing to pressure within
the annular space below seal    lips. assembly 220. Another modified form
of the invention with     Claims sealing enhancement means on the housing
only is shown in FIGURE 5 and uses similar part number-  45  1. An annular
wellhead seal for sealing across an ing but with the prefix "3" added. Seal
assembly       annular space (22) between an inner wellhead 320 uses only
the outer upper and lower rims 360       member (18) and an outer wellhead
member and 364. This provides the recesses 368 and 372        (12)
comprising: which provides pressure enhancement for the seal-          one
of said wellhead members (18) having ing against the sealing surfaces 336
and 344. In  so   a sealing surface (34) facing the other of said this
structure the pressure in the annular space is    wellhead members, and an
annular metal seal effective to provide the pressure enhancement
assembly (20) positioned in the space between from  both above and below
depending on the            said wellhead members, characterised by in-
source of the pressure.                                cluding Still
another modified form of the present in-  55     an annular metal rim (60)
having one end vention is shown in FIGURE 6 using similar num-
secured to the other of said wellhead members bering with the prefix "4"
added. Seal assembly        (12), said rim (60) extending axially of said
420 utilizes the rim 458 on hanger 418 with the        other wellhead
member from its secured end 4    
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the inner surface of housing    recess 466 exposed to pressure in the
annular Since as shown in FIGURE 1, latching ring 74      space above the
sealing element 480 which is an after being moved into engagement in groove
76       annular element of soft metal positioned between also remains in
engagement within groove 78 on       the interior sealing surface 436 of
the housing 412 the exterior of hanger 18, it locks hanger 18 within    5
and sealing surface 434 on the exterior of rim 458. housing 12. Further,
the downward movement of        The sealing element 480 is sufficiently
large so that seal assembly 20' brings shoulder 48 to the level   there is
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52 which allows split  the sealing surfaces 434 and 436. In this form of
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open to the   25  stood that the pressure enhancement achieved by annulus
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the rim is open to the pressure in the annulus. The markings are similar to
previous figures but with   rims are illustrated as being either integral
with the the prefix "2" added. Seal assembly 220 uses only    hanger and
the wellhead housing or being welded the rims 262 and 264 providing the
pressure en-     to such structures in a manner providing the neces-
hancement for the sealing against their surfaces     sary strength and the
desired recess associated 242 and 244 while upper sealing surfaces 234 and
35   with the rim. The strength of the rims should be 236 are provided on
the exterior of hanger 218 and   such that they respond to pressure within
their the interior of housing 212. Rim 262 is spaced from  recesses but not
so weak that they are stressed [err] exterior of hanger 218 and rim 264 is
spaced    beyond their yield point. Very slight movement of [err] the
interior of housing 212 to provide the      the rims is sufficient to
provide a substantial im- annular recesses 270 and 272 which are exposed
40   provement in the effective sealing of the sealing to pressure within
the annular space below seal     lips. assembly 220. Another modified form
of the invention with      Claims sealing enhancement means on the housing
only is shown in FIGURE 5 and uses similar part number-  45  1. An annular
wellhead seal for sealing across an ing but with the prefix "3" added. Seal
assembly        annular space (22) between an inner wellhead 320 uses only
the outer upper and lower rims 360        member (18) and an outer wellhead
member and 364. This provides the recesses 368 and 372         (12)
comprising: which provides pressure enhancement for the seal-           one
of said wellhead members (18) having ing against the sealing surfaces 336
and 344. In  50    a sealing surface (34) facing the other of said this
structure the pressure in the annular space is      wellhead members, and
an annular metal seal effective to provide the pressure enhancement
assembly (20) positioned in the space between from  both above and below
depending on the             said wellhead members, characterised by in-
source of the pressure.                                 cluding Still
another modified form of the present in-   55     an annular metal rim (60)
having one end vention is shown in FIGURE 6 using similar num-
secured to the other of said wellhead members bering with the prefix "4"
added. Seal assembly         (12), said rim (60) extending axially of said
420 utilizes the rim 458 on hanger 41 8 with the        other wellhead
member from its secured end 4    



7                 EP0289106B1                          8 to its opposite
end which is spaced from said    8. An annular wellhead seal according to
claim 4, other wellhead member, said rim (60) having a        wherein the
recesses (66, 68) behind said rims sealing surface (36) facing said one of
said         (58, 60) face axially upwardly. members (18), a recess (68)
between said rim member   5   9. An annular wellhead seal according to
claim 1, (60) and the wellhead member (12) to which it        wherein said
annular seal includes is secured facing in a direction from which
a tubular body (21) having a plurality of pressure is received,
sealing lips (30, 32, 30a, 32a) extending in- said annular metal seal
assembly (20), be-       wardly and outwardly toward the inner and ing
positioned between said sealing surfaces   10    outer sealing surfaces
(34, 36), said lips being (36, 34) and in sealing engagement therewith,
inclined axially of said tubular body (21) in the and
direction from which pressure is received. said annular seal assembly (20)
being in sealing engagement with the sealing surface      10. An annular
wellhead seal according to claim 1, on said rim (60) at a point near the
opposite  is    wherein end of said rim whereby pressure between
said wellhead members (12, 18) each have said rim and its wellhead member
urges said          a pair of rims (60, 64; 58, 62), extending axially rim
(60) into tight sealing engagement with          upward and one extending
axially downward, said annular metal seal assembly (20).               and
20          said annular seal includes a tubular body 2. An annular
wellhead seal according to claim 1,        (21) with a pair of inner and
outer upwardly wherein                                              facing
sealings lips (30, 32; 30a; 32a), the said rim  (158) is secured on the
inner          upper (30, 32) of each of said pair of lips wellhead member
(118) facing the outer well-         engaging the sealing surface on the
upper head member (112).                          25       annular member
near their upper ends, and a pair of inner and outer downwardly facing
seal- 3. An annular wellhead seal according to claim 1,        ing lips
(38a, 40a; 48, 40) the lower (40a; 38a) wherein said rim (360) is on the
outer wellhead      of each of said pair of lips engaging the seal- member
(312) facing the inner wellhead mem-          ing surfaces on the lower
annular lips near ber (318).                                  30
their lower ends. 4. An annular wellhead seal according to claim 1,
PatentansprUche wherein said annular member (58) is on the inner wellhead
member (18) with its sealing      1. Ringf6rmige Bohrlochkopfabdichtung zur
Ab- surface (34) facing the outer wellhead member   35   dichtung Uber
einen ringformigen Raum (22) (12) and further including
zwischen einem inneren Bohrlochkapfteil (18) an annular metal member (60)
having one          und einem  MuIeren Bohrlochkopfteil (12), die end
secured to the outer wellhead member             umfaft: (12), said annular
member (60) extending ax-         eines der Bohrlochkopfteile (18) mit
einer Dich- ially of outer wellhead member (12), and said   40
tungsflache (34), die dem anderen der Bohr- annular member (60) having a
sealing surface        lochkopfteile gegenUberliegt und eine ringfor- (36)
facing said inner wellhead member (12), a       mige Dichtungsbaugruppe
(20) aus Metall, die recess (68) being provided between said rim         in
dem Raum zwischen den Bohrlochkopfteilen (60) on said outer wellhead member
(12) fac-         angebracht ist, dadurch gekennzeichnet, daB ing in a
direction from which pressure is re-  45    sie umfabt ceived.
einen ringfbrmigen Kranz (60) aus Metall, des- sen eines Ende an dem
anderen der Bohrloch- 5. An annular wellhead seal according to claim 1,
kopfteile (12) befestigt ist, wobei sich der wherein said recess (70)
behind said rim (64)        Kranz (60) axial zu dem anderen Bohrlochkopf-
faces axially downwardly.                   50       teil von seinem
befestigten Ende zu seinem entgegengesetzten Ende erstreckt, das sich im 6.
An annular wellhead seal according to claim 1,        Abstand zu dem
anderen Bohrlochkopfteil bef- wherein said recess (68) behind said rim (60)
indet, wobei der Kranz (60) eine Dichtungsfld- faces axially upwardly.
che (36) hat, die dem  einen der Teile (18) 55      gegenUberliegt, 7. An
annular wellhead seal according to claim 4,        eine Aussparung (68)
zwischen dem Kranzteil wherein the recesses (270, 272) behind said
(60) und dem Bohrlochkopfteil (12), an dem es rims (262, 264) face axially
downwardly.             befestigt ist, die der Richtung, aus der der 5    9
EP 0 289 106 B1                    10       I    c   L  S11111111I  I 



Druck wirkt, gegeniberliegt, wobei sich die     9. Ringformige
Bohrlochkopfabdichtung nach An- ringf6rmige Abdichtung (20) aus Metall zwi-
spruch 1, wobei die ringformige Abdichtung schen den Dichtungsflachen (36,
34) befindet        enthalt: und an ihnen abdichtend anliegt, und
ein r6hrenf6rmiges Gehause (21) mit mehre- wobei die ringformige
Dichtungsbaugruppe   5        ren Dichtungslippen (30, 32, 30a, 32a), die
sich (20) an einem Punkt nahe dem entgegenge-            nach innen und
nach auBen auf die inneren setzten Ende des Kranzes abdichtend an der
und die duIleren Dichtungsf'lchen (34, 36) zu Dichtungsflache des Kranzes
(60) anliegt, wo-      erstrecken, wobei die Lippen axial zu dem durch
Druck zwischen dem Kranz und seinem           r6hrenformigen Gehause (21)
in die Richtung, Bohrlochkoptteil den Kranz (60) fest abdich-   10  aus der
der Druck aufgenommen wird, geneigt tend an die ringf6rmige
Dichtungsbaugruppe         sind. (20) aus Metall drUckt. 10. Ringformige
Bohrlochkopfabdichtung nach An- 2. Ringformige Bohrlochkopfabdichtung nach
An-         spruch 1, wobei die Bohrlochkopfteile (12, 18) spruch 1, wobei
der Kranz (158) am inneren   75    jeweils ein Paar Kranze (60, 64; 58, 62)
haben, Bohrlochkopfteil (118) befestigt ist und dem       die sich axial
nach oben erstrecken und von duBeren Bohrlochkopfteil (112) gegen~berliegt.
denen sich einer axial nach unten erstreckt und die ringformige Abdichtung
ein r6hrenf6r- Ringformige Bohrlochkopfabdichtung nach An-         miges
Gehause (21) mit einem Paar innerer spruch 1, wobei sich der Kranz (360) am
Au~e-  20   und auIerer, nach oben gerichteter Dichtungs- ren
Bohrlochkopfteil (312) befindet und dem         lippen (30, 32; 30a, 32a)
enthait, wobei das inneren Bohrlochkopfteil (318) gegenUberliegt.
obere (30, 32) Jeden Paares der Lippen an der Dichtungsfliche am oberen
ringf6rmigen Teil 4. Ringformige Bohrlochkopfabdichtung nach An-         in
der NWhe ihrer oberen Enden anliegt und ein spruch 1, wobei sich das
ringformige Teil (58)  25  Paar innerer und Auferer, nach unten gerichte-
am inneren Bohrlochkopfteil (18) befindet und      ter Dichtungslippen
(38a, 40a; 48, 40), wobei seine Dichtungsflache (34) dem duberen Bohr-
das untere jeden Paares der Lippen an den lochkopfteil (12) gegen~berliegt,
die enthalt:      Dichtungsfl~chen an den unteren ringf6rmigen ein
ringformiges Teil (60) aus Metall, dessen       Lippen nahe ihren unteren
Enden anliegt. eines Ende am Aufleren Bohrlochkopfteil (12)  3o befestigt
ist, wobei sich das ringformige Teil  Revendicatlons (60) axial zu dem
40i0eren Bohrlochkopfteil (12) erstreckt und das ringf6rmige Teil (60)
1. Un joint d'6tancheitd de tote de puits permet- eine Dichtungsflache (36)
hat, die dem inneren     tant d'assurer l'etancheit6 sur le poutour d'un
Bohrlochkopfteil (12) gegenUberliegt, sich eine   35  espace annulaire (22)
compris entre un mem- Aussparung (68) zwischen dem Kranz (60) und
bre interieur de tote de puits (18) et un mem- dem  dufleren
Bohrlochkopfteil (12) befindet,       bre ext6rieur de tete de puits (12)
comprenant: die in eine Richtung, aus der Druck aufgenom-          un
desdits membres de tete de puits (18) men wird, gerichtet ist.
ayant une surface d'etanch6ite (34) faisant face 40      audit autre membre
de tote de puits, et un 5. Ringformige Bohrlochkopfabdichtung nach An-
ensemble joint m6tallique annulaire (20) loge spruch 1, wobei die
Aussparung (70) hinter          entre lesdits membres de tote de puits,
carac- dem Kranz (64) axial nach unten gerichtet ist.     t6ris6 en ce
qu'il comprend: une bordure annulaire m6tallique (60) dont 6. Ringformige
Bohrlochkopfabdichtung nach An-  45     une des extr6mites est fix6e a
l'autre membre spruch 1, wobei die Aussparung (68) hinter          de tote
de puits (12), cette bordure metallique dem Kranz (60) axial nach oben
gerichtet ist.      (60) se projetant axialement par rapport audit autre
membre de tote de puits de son extr6mi- 7. Ringf6rmige
Bohrlochkopfabdichtung nach An-         te fixe a son autre extr6mite
distante dudit spruch 4, wobei die Aussparungen (270, 272)  50     autre
membre de t8te de puits, ladite bordure hinter den Kranzen (262, 264) axial
nach unten     (60) ayant une surface d'6tanch6it6 (36) faisant gerichtet
sind.                                    face audit membre de t8te de puits
(18), un evidement (68) entre ledit membre en 8. Ringformige
Bohriochkopfabdichtung nach An-         forme de bordure (60) et le membre
de t8te de spruch 4, wobei die Aussparungen (66, 60)  55       puits (12)
auquel elle est fix6e face a la direc- hinter den Kranzen (58, 60) axial
nach oben        tion d'ob s'exerce la pression regue, gerichtet sind.
ledit ensemble joint metallique annulaire (20) etant plac6 entre lesdites
surfaces d'etan- 6    *   ,  L  r l 



cheite (36, 34) et s'engageant sur lesdites sur-      ments (270, 272)
derriere lesdites bordures faces d'6tancheit6 pour former un contact
(262, 264) sont diriges axialement vers le bas. 6tanche, et ledit ensemble
de joint d'6tancheite annu-    8  Un joint d'etancheit6 annulaire de tete
de puits laire s'engageant sur la surface d'6tanch6ilt6    5  selon la
revendication 4, dans lequel les evide- sur ladite bordure (60) pour former
un contact        ments (66, 68) derriere lesdites bordures (58, 6tanche en
un point proche de l'extr6mit6 op-         60) sont dirig6s axialement vers
le haut. pos6e de ladite bordure a partir de laquelle la pression entre
ladite bordure et son membre       9. Un joint d'etancheit6 annulaire de
tete de puits de t8te de puits force ladite bordure (60) enga-   10  selon
la revendication 1, dans lequel ledit joint g6e sur ledit ensemble joint
d'etanch6it6 m6-         annulaire comporte:- tallique annulaire (20) pour
former un contact           un corps tubulaire (21) ayant une pluralit6
6tanche.                                              de port6es
d'etanch6it6 (30, 32, 30a, 32a) se projetant en direction de l'interieur et
en direc- 2. Un joint d'6tanch6it6 annulaire selon la reven-   15  tion de
l'ext6rieur vers les surfaces d'6tanchei- dication 1, dans lequel
te int6rieures et ext6rieures (34, 36), lesdites ladite bordure (158) est
fix6e sur le mem-        portees d'6tanch6ite 6tant inclinees axialement
bre int6rieur de tete de puits (118) faisant face     par rapport audit
corps tubulaire (21) face a la au membre de t8te de puits ext6rieur (112).
m8me direction dans laquelle s'exerce la pres- 20      sion reque. 3. Un
joint d'6tancheite annulaire de tote de puits selon la revendication 1,
dans lequel la bordu-   10. Un joint d'6tanch6ite annulaire selon la reven-
re (360) est logee sur le membre exterieur de        dication 1, dans
lequel lesdits membres de tote de puits (312) faisant face au membre
t1te de puits (12, 18) ont chacun une paire de int6rieur de tete de puits
(318).            25       bordures (60, 64; 58, 62) se projetant axiale-
ment vers le haut et une paire de bordures 4. Un joint d'etanch6it6
annulaire de tote de puits      d'etancheit6 se projetant axialement vers
le selon la revendication 1, dans lequel ledit           bas et, ledit
joint d'6tanch6it6 annulaire corn- membre annulaire (58) est log6 sur le
membre          porte un corps tubulaire (21) avec une paire de de tete de
puits (18) et dont la surface d'6tan-   30  port6es d'etanch6it6 interieure
(30, 32) et une ch6it6 (34) fait face au membre ext6rieur de          paire
de port6es d'6tancheite ext6rieure (30a, tate de puits (12), et lequel
joint comprend en       32a), lesdites paires 6tant dirig6es vers le bas,
outre:-                                              les port6es
superieures (30, 32) de chacune un membre annulaire en m6tal (60) dont
desdites paires de portees s'engageant sur la une des extr6mit6s est fix6e
au membre ext6-   35    surface d'6tancheit6 du membre annulaire su- rieur
de tete de puits (12), ledit membre annu-       p6rieur pres de leurs
extr6mites superieures laire (60) se projetant axialement du membre
pour former un contact etanche , et une paire exterieur de tlte de pults
(12), et ledit membre      de port6es d'6tanch6it6 interieure (38a, 40a) et
annulaire (60) ayant une surface d'6tancheit6         une paire de port6es
d'6tanch6it6 ext6rieure (36) qui fait face audit membre interieur de   40
(48, 40) dirig6es vers le bas et faisant face aux t8te de puits (12), un
6videment (68) ayant 6te       port6es d'etanch6ite (38a, 40a; 48, 40) les
por- prevu entre ladite bordure (60) sur ledit mem-       tees inf6rieures
(40a; 38a) de chacune desdi- bre ext6rieur de tete de puits (12) face a la
tes paires de port6es d'6tancheit6 s'engageant direction dans laquelle
s'exerce la pression          sur les surfaces d'6tanch6ite des portees an-
regue                                        45       nulaires inf6rieures
pres de leurs extremit6s inf6rieures pour former un contact etanche. 5. Un
joint d'6tanch6ite de t6te de puits selon la revendication 1, dans lequel
ledit evidement (70) derriere ladite bordure (64) est dirige axia- lement
vers le bas.                         50 6.  Un joint d'6tancheit6 annulaire
de tete de pults selon ia revendication 1, dans lequel ledit evi- dement
(68) derriere ladite bordure (60) est dirig6 axialement vers le haut.
55 7. Un joint d'6tanch6ite annulaire de tete de puits selon la
revendication 4, dans lequel les 6vide- 7    


