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| This invention relates to seals for use between telescopically
interfitting pipe members such as oil casings and wellheads, and more
- particularly to elastomeric seals designed to seal across interfitting pipe
members designed with relatively large tolerances.
, Seals for use between, for example, casing and wellheads must be
jiod able to withstand condxtxpns of high temperature and pressure while
providing an effective seal between a wellhead and a rough casing surface.
Because of relatively large tolerances, and the fact that the casing is often
eccentric with respect to a wellhead bore, a relatively large gap can be
created between the casing and the wellhead. For the same reasons, a
15 relatively small gap can occur. Thus there is a need for a versatile seal that
| - will accommodate a rough casing surface and varymg gap sizes between
pipe members. :
Certain S-seals used in oil fi eld apphcatlons are desngned pnmanly
for static conditions i in wellbores, such as between wellhe_ads and hangers.

20 Such S-seals comprise an annular elastomeric seal body having er_h_bedded
therein a plurality of annular metal springs for providing support and anti-
_ extrusion properties. The springs are typically located in such a way to

prevent direct contact with or rubbing on sealing surfaces during installation. .-,
Occasionally, however, the springs can separate from the elastomer seal '

25 . body due to the friction between the elastomer body and the metal sealing
e surfaces, or due to suction or currents developed while the seals are
displacing various fluids.

- If the metal springs separate from the seal they can become trapped
~ in a crevice of a well bore and cause damage to bore or hanger surfaces.
30 The metal spring is usually'harder than the steel material of the wellhead.
Thus, the spring may grind, cut, or scratch the surfaces. Further damage
can be attributed to the loss of the spring, which would cause the elastomer
seal body to be vulnerable to extrusion and thus lead to rapid deterioration



for static conditions in wellbores, such as between wel | heads and hangers.
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and maintain a strong bond with the elastomer seal body; softer than the

base material of the wellhead components to prevent scratching; and non-

metallic to avoid galvanic corrosion.
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SUMMARY OF THE INVENTION

The present invention comprises an annular elastomeric seal body
having a generally rectangular cross-section including-at least one annular
15 non-metallic spring member embedded therein. The inner circz.imferential
surface of the seal body has a generally convex pdr'tion extending radially
inward. The spring member or members are positioned generally
tangentially to the inter'sectio'n of the innér circumferential surface with either
of the radial sUrface_s of the seal body to proyide support for the convex
20 portion and anti-extrusion properties for the seal body.

BRIEF DESCRIPTION OF THE DRAWINGS

Y - FIG.1 is a fragmentary view of a first embodiment of the seal seated
25 in a groove in a wellhead and extending into contact with a casing.
FIG.2 is a fragmentary view of an annular, non-metallic spring
member comprised of a continuous, coiled ribbon-like filament.
FIG.3 is a fragmentary view of a second embodiment of the seal
seated in a groove in-a wellhead and extending into-contact with a casing.
30 - : _
DESCRIPTION OF THE PREFERRED EMBODIMENTS

The seal assembly of the presenf invention shown in FIG.1 includes
: an annular seal body (10) seated in an annular groove (12) of a wellhead
35 (14) in which a casing (16) is positioned. The seal body (10) has a generaily
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suitable material having similar propertues

, The sealing assembly further comprises a central convex portion (20)
on the inner axial surface of the seal body (10). extending radially inward |
fi'om an imaginary line connecting the radially inner ends of the radial
surfaces (11,13). The convex portion (20) extends to a distance greater
than the gap (18) so that when positioned in the wellhead (14) receiving the
casing (16), the convex portion (20) extends across the gap (18) and

‘compresses against the outer wall of the casing (16).
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Embedded within the elastomer body (10) is at least one non-metallic
annular spring member (22). The preferred embodiment of FIG.1 shows two
such spring members (22). The annular spring members (22) are positioned
at the intersection of one of the circumferential surfaces of the seal body,
preferably the inner circumferential surface (24), with either of the radial
surfaces (11,13). The annular spring members (22) function as anti-
extrusion elements and provide support for the extending convex portion
(20). The spring members (22) enhance the seal body (10) resistance to
deformation at the junction of the convex portion (20) and the seal body (10)
when the convex portion (20) is subject to moment and compressive forces.

The annular, non-metallic spring members (22) are made from
composite plastic materials which bond strongly to the elastomer seal body
(10) and are softer than the seal surface materials in order to eliminate the
risk of scratching or otherwise damaging the seal surfaces or other surfaces
of the wellhead (14) and casing (16), or running tools. In addition, the non-

- metallic spring members (22) eliminate the risk of galvanic corrosion to
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various components. As shown in FIG.2, each spring member (22) is made
up of ribbon-like continuous filament (23) which is coiled to form an
extension spring. The filament (23) is based on plastic, graphite, or glass _
fibers, including “KEVLAR” and polyetheretherketone (PEEK). They can be
single or multiple strings, and compcsed of braided or singular elements.
Esch spring (22) may also be made up of multiple strand coils or braided coil

Y



i nward. The spring nenber or nenbers are positioned generally tangentially
to the intersection of the inner circunferential surface with either of the
radial surfaces of the seal body to provide support for the convex 20
"portion and anti-extrusion properties for, the seal body. BRI EF DESCRI PTI ON
"OF THE DRAWNGS FIG 1 is-a fragnentary Vi%W of a first enbodiment of t he
seal seated 25 in a groove in a well head and extending i nto contact

with a casing. FIG2 is a fragnentary view of an,annular, non-netalljc
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i's a fragnenatthe erdstoreatesariiiar sprirerishapds and tHen melkdedsiati @ i n a groove
in a well head and extendi jat o contact. wwth a casing. 30 DESCRI PTI ON OF
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THE PREFERR eal assenbly of the present invention shown
in FIG 1 includeEIGS ibustrdtes asacond apbddiment efithedinvention essanitiallygr oove

(12)g g‘; df/l ‘("’%};m%ggo Q@gembggﬁej*t én%ﬁ?ﬂh%cﬁ ,Céaie'ﬂgtl{a}.%l)j Sn&@Sptihgoned. The

seal ene
element (22) is used.

. Although the best mode contemplated for carrying out the present
invention has been herein shown and described, it will be understood that
modification and variation may be made without departing from what is

10 . regarded as the scope of the invention.
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-3- rectangul ar .shape in cross-section, having an upper radial surface

(11), and a lower radial surface (13). A gap (18) eXIStS’bETWEéﬁ—Tﬁé_—————~—
wel | head (14) and the casing (16). The gap (18) may be att t““|“““
manuf act uri ng tol erances or eccentric positioning of the c |\
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relative to the well head 5 (14). The annul ar seal # made*
froman el astoner or other suitable material having sinllar propertles The
seal i ng asse fAli-her conprises a central convex portion (20) on the

i nner axi al surface of the seal body (10) extending radially inward from an
I magi nary |ine connecting the radially inner ends of the radial 10

fren"the Gop L e TERg SRR o b AR e
the casing ($8§9Nd pipedpamber M(Bletrﬂarﬁa@ﬁ;ﬂm%mt!ﬁrfﬁﬁﬂ insidendiameder and
conpresses agAdsaid sécbnwp?é méinbePhas BA AASIHEWidrhbler WHICH irGfialer thaii t he
el ast omer bOd msr)de cﬁameter sald plBg n'rilemnbers bellrhg arranged such that said
second pipe member is positioned generally concentrically within said first
pipe member so that an annular gap of approximately a first distance exists
between said first and second pipe members, wherein | '
said seal assembly comprises an annular elastomeric body having, in
cross-section, a generally rectangular shape comprising a first flat radial
surface, a second flat radial surface, an inner circumferential surface,
and an outer circumferential surface ; _
said inner circumferential surface comprises a generally convex
portion that extends from an imaginary piane connecting the inner
circumferential edge of each of said first radial surface and said second
radial surface ; | ' .
said seal assembly further comprises at least one annular, non-
metallic spring member in said elastomeric body positioned generally
tangentially to the two planes defining the intersection of either of said
radial surfaces with either of said inner circumferential surface or said
outer circumferential surface.

\_ 2. Awellhead seal assembly according to claim 1, wherein

said elastomeric body contains two annular spring members, each
positioned, respectively, generally tangentially to the two planes defining
the intersection of one of said radial surfaces with either of said inner
circumferential surface or said outer circumferential surface.

3. Awellhead seal assembly according to claim 1, wherein
said convex portion extends along an annular surface of said inner
circumferential surface located between a distance of approximately the
length of the cross-sectional diameter or thickness of said annular spring
member from each of said inner circumferential edges of said radial
surfaces. : -



15 annul ar spring menber (22). The preferred eibodi
two such.spring menmbers. (22). The annul ar spring nenbe

positioned at the intersection of one of the circunf erentlﬂli‘ﬂkmllm'lﬂwmlll
the seal body, preferably the inner circunferential surfac
either of the radial surfaces (11,1 3). The annular 'spring menber's 22)

function as anti- 20 extrusion el ements and provi de support for the
ext endi ng convex portion (20). The spring nmenbers (22) enhance the seal

body (10) re an for rratlon at th nction of the convex portion
(20) and the SAW ﬁﬁ%?‘? ﬁé)aﬁﬁﬁmp!'ﬁﬁc‘a@ éiam. lowherain i s subject to
nonent and conpr esaidanriutar; aen-mékllinspriry member EBiprises aSddntirwougber s
(22) are nmde fc{p(ﬂ i& @8 gﬁlte pl astic materials which bond' strongly
to the el astone gg brS‘&‘a'gke( éﬁé d are softer than the seal surface
materials in order to elimnate the risk of scratching or otherw se

casing (16) . Sor weliEad SE slseRiely aodrif el i inéfio 2 o) i Do
menbers (22) eli nﬁa@taﬂm npsinetalligspring member isssubstantially comprisadhr i ous
conponents. As gflzpVéndife ,Iiﬁ‘qréasﬂ ch spring nenber (22) is nade up of

I
ri bbon- I | ke conti nuous fil nt (23) which is coiled to forman
6. A wellhead seal assembly _accordlng to claim 4, wherein

| the material composition of said annular, non-metallic spring member
~— . includes graphite.

7. A wellhead seal assembly acéording to claim 4, wherein

the material composition of said annular, non-metallic spring member
“includes glass fibers.

8. A wellhead seal assembly according to claim 4, wherein

the material composition of said annular non-metallic spring member
mcludes polyetheretherketone.



ext ensi on spring. The filament (23) is based on pi éstl-dws
fibefs, including "KEVLAR' and pol yet her et her ket one (PEEK). They can

single or nultiple strings, and conposed of braided or s &heBemn

35 Each spring (22) may al so be nmade up of nultiple

br ai ded coi | -4- springs. The finished springs may be F
| engt hs and connected at the ends to create annul ar spring shapes an

nol ded into the el astomer seal body (10). FIG 3 illustrates a second
enbodi ment of the invention essentially 5 simlar to the enbodi nent

shown in FIG 1, except that only one spring elenent (22) is used. Although-
t he best node contenplated for carrying out the present invention has been .
herei n shown and described, it will be understood that nodification and
vari ati on nmagshesygde without departing fromwhat is :

ABSTRACT

- S-SEAL CONTAINING COMPOSITE SPRINGS

A spring is contained in' an elastomeric body used as a seal in a tube ’
interior. The spring, or multiple springs, if desired, are annularly arranged in
the elastomeric body and are of a non-metalic material capable of bemg
strongly bonded to the elastomeric body. ' '
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CLAIM L. A well head seal assenbly for sealing between a fi rBisSheepHasBeeriReplaced
and a second pi pe nenber wherein said first pipe nenber has a

di aneter and said second pi pe nenber has an outside di aneter
smal | er than said inside dianmeter, said pipe nenbers being arranged such

uc

that said second pi pe nenber is positioned generally concentrically wthin
said first pipe nenber so that an annular gap of approximately a first
di-stance exists between said first and second pi pe nenbers, wherein
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sai d seal assenbly conprises an annular el astongrie t '
cross-segtion, a generally rectangul ar shape co i 1 SEWN?E‘SIFE%?: radﬁGa.L
surface, a second flat radial surface, an inner: cgr 'Eﬁ‘?ﬁ Qi Paged ¢y a%,ed'_’:
and an outer circunferential surface; said innej Bi¢RHRELr o488 -siiPr DRSS =
conprises a generally convex portion that extends ing(s) hﬁﬂﬁeﬂa_fjﬁopl’%ﬁé -----
connecting the inner circunferential -edge-of eaghb6Absiegcl f | paged . adoapaged—
surface and said second radi al surfaee—said seal assenbly further '
conprises at |east one annular, non- netallic s rm.mﬂmp'sa,i__d@,ﬂl_ﬂ’_ﬁs

el astoneri c body positioned generally tangential Ty To The TWO pranes
ur;

defining the intersmlf her Jf said radial surfaces with either of
said inner circunferential s ace or said outer circunferential surface.

2. A well head seal assenbly according to claim1, wherein said elastoneric

body contains two anng
general ly tangentiall

each positioned, respectively,
ef ié:i ng the intersection of one
|i ner




circunferential surface or said outer, circunferential surface. 3. A
wel | head seal assenbly according to claim1l, wherein said convex portion

ext engs *dl ong an annul ar surface of said inner circunfer ial surface
| ocated between a distance of approximately the |ength of THISeSHE
cross-sectional dianmeter or thickness of said annul ar sp i ng ﬁfag

each.of said inner circunferential edges of said radial bUIIuCCC
wel I head seal assenbl.y according to claim1l, wherein said annul ar,
non-netal lic spring nenber conprises a continuous, coiled ribbon- Ilke
“filament. 5. A well head seal assenbly according to claim4, wherein said
annul ar, non-netallic spring nmenber is substantially conprised of an
engi neering plastic. 6. A wellhead seal assenbly according to claim4,
wherein
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theehmunnmmcbodyandameofalunknnaahcnmunﬂmlunuﬂﬂeofbamg

shnmghrbondedtotheehuﬂnmmdcbody
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I conposition of said annul ar, non-netallic spring nenber

raphi tgge Aﬁi d seal assenbl ,/Agg‘f Wong to clarm 4,
he materi al corrp05| |on of said annu : non metgsbb]:m -8pring
menber includes glass fibers. 8 A wellhead spal assenbly according to

a iy FTal Conposition of sard annul ar non-metal11c
%FWQ%F@%Q@?%& I é‘réﬁ%ﬁl yet her et her ket one, _ :

A spring (22) is contained in an elastomeric body (10) used as a seal
in a tube interior. The spﬁng (22), or multiple springs, if desired,
are annularly arranged in the elastomeric body (10) and are of a non-
-metalic matem al’ capable of belng strongly bonded to the elastomeric '
body (10).

REPLACEMENT SHEETS' -+ SG..
- 0O Descr lptlon paged ... to naoed o
i O Claim(s)  :paged .10 paj ged 7.
Lo Drawing(s) : paged ' to paged ©....

- «OAbstract  :paged #= to paged

DATE OF RFCEIPT..J?TL..]. ..... ]

SG-Recherchenberichit




