
-1- Well Sealing Assembly                             2126629 The present
invention relates to well sealing assemblies. 5             Well seal
assemblies which contain high pressure, highly corrosive well fluids by
sealing the annulus between inner and outer concentric well members must
not only resist the corrosive effects of the well fluids but must also
resist movement of the seal ring 10      from its desired position during
the operation of running the assembly into the well and also after having
been set and energized. A prior art seal in such environment is shown in
U.S. Patent No. 4,043,391 wherein the seal ring is set 15      by movement
onto a larger diameter portion of the body on which it is mounted and the
seal ring includes coil springs at its four corners to prevent their
extrusion. In an application filed November 23, 1981 and 20      assigned
Serial No. 324,125 a wellhead seal was disclosed including a resilient ring
having a concave outer portion with upper and lower metal ring caps which
are held in sealing engagement with their respective sealing surfaces
responsive to fluid 25      pressure which is exerted on the outer concave
surface 



-2- of the resilient ring. While both of the above seals have been used to
provide a desired annulus seal, the second seal assembly cannot be
energized within a well bore and 5       the first seal assembly does not
protect against corrosive fluids. Another prior well annulus seal is
disclosed in U.S. Patent No. 3,797,864.  This seal includes a resilient
packing ring positioned between upper and 10      lower support rings and
energized by axial loading to cause the packing ring and lips on the
support rings to move radially outward and inward into engagement with
opposite surfaces of the annulus. An object of the present invention is to
provide 15      an improved well annulus sealing assembly which has a long
life in a corrosive environment. According to the present invention there
is provided a well sealing assembly for sealing between the interior
surface of a housing and the exterior of 20      a tubular body, said
tubular body having a first exterior surface, a second exterior surface
which has 



a larger diameter than said first exterior surface and a tapered surface
between said first and second surfaces, comprising: 25           a seal
ring assembly having a resilient ring with    upper and lower generally
flat surfaces, an interior at least part convex surface and an exterior
generally flat surface and annular metal end caps having flat portions  on
said upper and lower flat surfaces 5       of said resilient ring, inner
legs tapering with the convex interior surface of said resilient ring and
outer legs on the flat exterior surface of said resilient ring, the
arrangement being such that the interior surface of said resilient ring is
in closely 10      spaced relationship to said first surface of said
tubular member when said seal ring assembly surrounds said first surface,
means for moving said seal ring assembly axially from its position
surrounding said first surface of 15      said tubular member, over said
tapered surface and into its set position surrounding said second surface,
said resilient ring having sufficient resiliency and volume to expand
outward when moved to said set 



position to seal against said interior housing surface 20      and to move
the exterior legs of said end caps into metal-to-metal sealing engagement
with said interior housing surface and to seal against said second surface
with said interior legs in metal-to-metal sealing engagement with said
second surface. 25           The invention will be described now by way of
example only with particular reference to the accompanying drawings.  In
the drawings:-    -4- FIGURE 1 is a partial sectional view of a well
housing with the improved sealing assembly of the present invention shown
in half section and with its running tool. FIGURE 2 is a partial sectional
view of the unset or 05   running position of the sealing assembly. FIGURE
3 is a view similar to FIGURE 2 illustrating the set position of the
sealing assembly. FIGURE 4 is an enlarged partial sectional view of the set
position of the seal ring assembly. 



10        Improved sealing assembly 10 of the present invention is run into
a well housing 12 on running tool 14. Sealing assembly 10 is landed on and
connected to hanger 16 supported in housing 12 in a known manner. Tubular
body 18 of sealing assembly 10 engages hanger 16 through the ratchet
(spring 15   loaded, threaded segments) connection R and has its external
downwardly facing shoulder 20 engaged on upper surface 22 of hanger 16.
Sealing assembly 10 includes tubular body 18, having upwardly facing
external shoulder 24, outer surface 26, 20   inwardly and upwardly tapering
surface 28, and upper sur- face 30 which is smaller in diameter than
surface 26, back-up ring 32 surrounding and releasably connected to surface
26 by shear pin 34, seal ring assembly 36 above ring 32 and setting sleeve
38 above seal ring assembly 36.  In the unset or 25   running position as
shown schematically in FIGURE 2, running tool 14 being removed for clarity,
back-up ring 32 is posi- tioned around surface 26 and extends upward to the
bottom of tapered surface 28 into abutting relationship with seal ring
assembly 36. Setting sleeve 38 engages the upper end of seal    -5- ring
assembly and surrounds surface 30.  Tapered split ring 40 



is positioned in groove 42 in sleeve 38 and in groove 44 in body 18.  Split
ring 40 and shear pin retains sleeve 38, sealing assembly 36 and back-up
ring 32 in position during 05   running.  If desired, a pin or pins in
back-up ring sliding in a slot in the exterior of body 18 can be used to
assist to maintain the elements in position on body 18 during running.
Sleeve 38 has internal groove 46 above groove 42 for the purposes
hereinafter set forth. 10        Seal ring assembly 36 includes resilient
ring 48 having metal end caps 50 and 52 on its upper and lower ends as
shown and preferably bonded thereto. End caps 50 and 52 have a central
portion 54 with legs 56 extending upwardly and down- wardly, respectively,
in a direction toward the mid point of 15   resilient ring 48.  The inner
central portion 58 of resilient ring 48 is convex and extends inward into
light engagement or close spaced relationship with surface 30 in its unset
posi- tion.    It is preferred that resilient ring 48 be made of an
elastomeric material, such as a. nitrile rubber as sold by B.F. 20
Goodrich Company under the trademark HYCAR, and metal end caps are a thin
type 316 stainless steel. During running, sealing assembly 10 is supported
on running tool 14 by pins 60 and 62. Upon landing of assem- bly 10 running
tool 14 is rotated to tighten connection R and 25   then it is lowered to
cause pin 64 to engage sleeve  30 and move it downward to the position
shown in FIGURE 3. This 



downward movement shears pin 34 and moves seal ring assem- bly 36 downward
onto outer surface 26. This downward movement of seal ring assembly 36
moves it radially outward on tapered    surface 28 and onto larger diameter
surface 26.  Thus, this downward movement provides the radial energization
of seal ring assembly 36 to move it to its sealing position between surface
26 and the inner surface of housing 12.  In this 05   position there is
metal-to-metal seals of the legs 56 of end caps 50 and  52 with the sealing
surfaces of housing 12 and body 18 because the inner central portion 58 of
ring 48 is compressed radially outward which creates an internal force on
the outer legs of the end caps outward, toward their related 10   sealing
surface.  This force ensures that the inner legs also are held in sealing
engagement with surface 26. While this seal is energized by axial movement,
which can be a weight set as shown, a screw set or other actuation, it
creates the radial energizing of resilient ring 48 which ensures sealing 15
and requires no axial load to maintain sealing after having been energized.
During this setting movement of setting sleeve 38 the taper on groove 42
moves split ring 40 into groove 44 until sleeve 38 moves down to cause
groove 46 to align with groove 44 at which position snap ring 40 moves into



20   groove 46 and locks sleeve 38 against upward movement to thereby
retain sealing assembly 10 in its set position. In this set position
resilient ring 36 is free to expand axially but is restricted from radial
movement by surface 26 and the inner surface of housing 18. 25        The
improved sealing assembly provides a long life well annulus seal which is
suitable for use in corrosive environ- ments and is radially energized so
that a thread or weight setting load are not necessary to maintain the
seal.  Further this assembly does not require the application and
maintenance    -7- of a fluid under pressure to maintain the seal.  There
is no extrusion of the resilient ring by well pressure as it is completely
encased at its ends by the end caps which provide the metal-to-metal
annulus seal. Further if it becomes neces- 05   sary to retrieve the seal
assembly from the well bore this can be easily done by lifting the assembly
upward in which case the metal end caps ensure that subsequent upward
travel through the well bore does not pull off a section of the seal
and.possibly hang the seal assembly or drop a segment of the 10   seal into
the well. 15 



20 25    -8- CLAIMS 1.  A well sealing assembly for sealing between the
interior surface of a housing and the exterior of 5       a tubular body,
said tubular body having a first exterior surface, a second exterior
surface which has a larger diameter than said first exterior surface and a
tapered surface between said first and second surfaces, comprising: 10
a seal ring assembly having a resilient ring with upper and lower generally
flat surfaces, an interior at least part convex surface and an exterior
generally flat surface and annular metal end caps having flat portions  on
said upper and lower flat surfaces 15      of said resilient ring, inner
legs tapering with the convex interior surface of said resilient ring and
outer legs on the flat exterior surface of said resilient ring, the
arrangement being such that the interior surface of said resilient ring is
in closely 20      spaced relationship to said first surface of said 



tubular member when said seal ring assembly surrounds said first surface,
means for moving said seal ring assembly axially from its position
surrounding said first surface of 25      said tubular member, over said
tapered surface and    -9- into its set position surrounding said second
surface, said resilient ring having sufficient resiliency and volume to
expand outward when moved to said set position to seal against said
interior housing surface 5       and to move the exterior legs of said end
caps into metal-to-metal sealing engagement with said interior housing
surface and to seal against said second surface with said interior legs in
metal-to-metal sealing engagement with said second surface. 10           2.
A well sealing assembly according to Claim 1 wherein said resilient ring is
an elastomer and said end caps are stainless steel. 3. A well sealing
assembly according to Claim 1. including means for releasably retaining
said sealing 15      assembly in position surrounding said first surface of
said tubular. 



4. A well sealing assembly according to Claim 3 wherein said moving means
includes a setting sleeve slidable on said first exterior 20      surface
of said tubular body, and means for moving said setting sleeve toward the
second exterior surface of said tubular body with sufficient force to
release said retaining means and to move said seal ring assembly over said
tapered 25      surface into its set position surrounding said second
-10- exterior surface. 5. A well annulus sealing assembly for sealing
against the interior of a housing in a well substantially as hereinbefore
described with reference 5      to and as shown in the accompanying
drawings.    


