METAL SEAT SEAL W TH FLEXI BLE SEALI NG EDGE BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention 10001] This invention relates in general to gate
val ve seat seals, and in particular to a netal seat seal that has a
flexible sealing edge to forma dual seal. 2. Description of the Prior Art
100021 Gate val ves have been used on subsea wel | head assenblies for a
nunber of purposes. In such service usage, gate val ves have been required
to provide reliable sealing under harsh service conditions, which include
hi gh pressure, w de tenperature ranges, the presence of corrosive fluids,
sand particles, NHbFAL Skaddl SRALI WitEH BLIRY SEAL AN eEPAIKes have used
various forms of seals which have been forned of elastoneric or other
non-netallic nmaterials and fitted at the |ocations required for sealing
agai nst fluid | eakage. ver far i such non- netallic
seal s have been regard ¢ ¢ 1 he requirenent of

seal i ng H1 er _harsh service conditions. SUVWARY OF THE | NVENTI ON 100031
Bri ef ly, Hielbokthg lnyention, ot i on provi des a new and i nproved val ve seat,

havi n ul.ar . . . .
?OO%I]t 1Ilﬁ)ls invention relates in general to gate valve seat seals, and in particular to a metal seat

seal that has a flexible sealing edge to form a dual seal.

2. Description of the Prior Art

[0002] Gate valves have been used on subsea wellhead assemblies for a number of purposes. In
such service usage, gate valves have been required to provide reliable sealing under harsh service
conditions, which include high pressure, wide temperature ranges, the presence of corrosive
fluids, sand particles, debris and the like. A number of gate valves have used various forms of
seals which have been formed of elastomeric or other non-metallic materials and fitted at the
locations required for sealing against fluid leakage. However, so far as is known, such non-
metallic seals have been regarded as often failing to meet the requirement of sealing under harsh

service conditions.

SUMMARY OF THE INVENTION

[0003] Briefly, the present invention provides a new and improved valve seat, having a tubular
body member for mounting in a valve body. The tubular body of the valve seat has a rearward
end and a forward end for engagement by a valve element. The tubular body member further has
a passage having a longitudinal axis and extending from the forward end through the tubular
body member to the rearward end. A flexible lip is formed on the tubular body member at the
rearward end. The flexible lip extends rearwardly outwardly from the rearward end of the

tubular body member and has a curved rearward sealing surface formed thereon for sealing



body nenber for nounting in a valve body. The tubul ar body of the valve
seat has a rearward end and a forward end for engagenent by a val ve

el enent. The tubul ar body nmenber further has a passage having a

| ongi tudi nal axis and extending fromthe forward end through the tubular
body nenber to the rearward end. A flexible lip is formed on the tubul ar
body nmenber at the rearward end. The flexible |ip extends rearwardly
outwardly fromthe rearward end of the tubular body nmenber and has a curved
rearward scaling surface forned thereon for sealing engagenent with the
val ve ehgaggmemhwitlf thexiabledoy.p Theflenible lixtuathersexiendp aadla,}lyduﬁwdm jeyeagehd an
outer dianeter of the tubular body nenber and has a radial outward sealing
sur f acetef diameter of the tubular body member and has a radial outward sealing surface formed

thereon for sealing engagement with the valve body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 is an isometric view, partially broken away, of a gate valve having seat seal

according to the present invention.

[0005] FIG. 2 is an enlarged sectional view of one of the seat rings of the gate valve of FIG. ]

[0006] F1G. 3 is a further enlarged sectional view of a portion of the seat ring of FIG. 2.

[0007] FIG. 4 is an enlarged sectional view of the structure of FIG. 3 illustrating a first of the

dual seals formed with the present invention.

[0008] FIG. 5 is an enlarged sectional view of the structure of FIG. 3 illustrating a second of the

dual seals formed with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0009] Referring to FIG. I, gate valve 10 has a body 12 which has a longitudinally extending
passage 14 which is connected at each end to a flowline or other mating equipment (not shown).
The passage 14 extends transversely through the valve body 10 from opposite sides and through
a vertically extending central cavity 16. A pair of seat rings 20 are mounted on each side of the
central cavity 16 at the juncture of the passage 14 and cavity 16 in circumferentially extending
counterbores 22. The counterbores 22 extend along central axes which are coaxial with the

longitudinal axis of the passage 14.



thereon for sealing engagenent with the val ve body. BRI EF DESCRI PTI ON OF
THE DRAW NGS 100041 HG 1 is an isonetric view, partially broken away, of
a gate val ve having seat seal according to the present invention. [0005]
FIG 2 is an enlarged sectional view of one of the seat rings of the gate
valve of FIG 1 [0006] FIG 3 is a further enlarged sectional view of a
portion of the seat ring of FIG 2. [0007] FIG 4 is an enl arged secti onal
view of the structure of FIG 3 illustrating a first of the dual seals
formed wth the present inventian. i0008 FIG 5 is an enlarged sectiona
vi ew 64010h4 &g mere*b?re%dﬁ th gate wlyq | Q@pves Vit s RSkt Beent MO PaB APS Gl 5
formed with the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED
EVBODMVENTIS shqvpo 09 1GRdf @irdr 4 plgsadapositien. Gate g4treawld & eplit6lahas nzaybsdysingewhi ch

has a | ongi tudinally extending
slab as shown. Gate 24 has a central opening 26 through it that registers with passage 14 when in

the open position. An actuator stem 28 causes gate 24 to move between the open and closed
positions. Stem 28 may be either a non-rising type or a type that moves along its axis when
rotated. Actuator stem 28 is operated by a valve actuator 30, which may be of the hydraulic,

electrical, or manual type, to move the gate 24 between the closed and open positions.

[0011] Referring to FIG. 2, a seat ring 20 according to the present invention is located within
each of the counterbores 22 with a slight clearance in the valve body 12. The seat ring 20 may
be formed, for example, from 17-4 ph stainless steel or 718 nickel steel alloy. It should be
understood that other steels may also be used, if desired. Seat ring 20 is a tubular member
having an outer diameter surface 32 that fits closely in counterbore 22 and an inner passage 34
which has a diameter corresponding to the inner diameter of the passage 14. Inner passage 34
thus has effectively the inner diameter as passage 14. Seat ring 20 has a forward end or face 36
formed on a forward end for engagement by gate 24 (FIG. 1). The front end or face 36 of the
seat ring 20 may take any of several conventional forms. By way of example the front face 36 of
seat ring 20 may be of the type set forth in commonly owned U. S. Patent No. 7,325,783, which

is incorporated herein by reference.

[0012] Seat ring 20 according to the present invention is provided with a cylindrical metal
sealing lip or collar member 40 (Figure 3) formed extending outwardly and radially away from
an annular rear shoulder or collar surface 42 on a rear face 44. The sealing lip 40 has an inclined

rear face 46 extending outwardly from a rounded or arcuate transition surface 48 adjacent the



passage 14 which is connected at each end to a flowine or other mating
equi pnent (not shown). The passage 14 extends transversely through the

val ve body 10 from opposite sides and through a vertically extending
central cavity 16. A pair of seat rings 20 are nounted on each side of the
central cavity 16 at the juncture of the passage 14 and cavity 16 in
circunferentially extending counterbores 22. The counterbores 22 extend

al ong central axes which are coaxial with the |ongitudinal axis of the
passage 14. [0010] A gate nenber 24 of the gate valve 10 npves within
cavi t yearsubfeeandan The inpléredpeai facodd it tdar ivgllsefoln dingupfagentiplly gxtending| osed
position. Gate 24 may be a split slab or may be a single slab as shown.
Gat e 2dalmadipaorceldrmadmigpéti ng 26 through it that registers with passage 14
when in the open position. An actuator stem 28 causes gate 24 to nove

bet ween the open and cl osed positions. Stem 28 may be either a non-rising
type d60B3]tTypecdrhiate no\odshakahge ilips4axitsndshediatptoatventd!y Aoiduavar tose émst28 i s
operated by a valve actuator 30, which may be of the hydraulic, electrical,
or manb@ldel Ypeumtdedaue etbidigatehtadd aibicabensuriree 62.08dn adredipofiein upisiadi ons.
[0011] Referring to FIG 2, a seat ring 20 according to the present

I nventrR 3)Sthk @@ﬁ{ne@u%échﬂ"eﬁém efrwh By 6RUBGRRRIY 88yohd tihé Ltidal It
cl earance in the valve body 12. The seat ring 20 may be forned, for

exanpl ﬁc rdal @ 1% . 4 TRb l ta ﬁ§>§bl§t ﬁ@\k/e\@[ a7n%l8th9's€é4ﬁllg sheel saldi@des! tin ghoul d
be un erstoo t hat oth r steels nmay also be used, if desire Seaf ring 20
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in COUI’]e}~ er bOI’ and an i nner passa as a dianeter

correspondin he |nn r.di t.he assa e e e 34
Chus RESHF el 9N st phitife B2l FERGER il 2y PRERE8%as a
forward end or face 36 forned on a forward end for engagenent by gate 24
(FIG.2@). The front end or face 36 of the seat ring 20 nay take any of
several conventional fornms. By way of exanple the front face 36 of seat

ring 20 may be of the g%pe set forth in comonly owned U. S. Patent No.
7, 325, 1988 "Thgj eplings ripg %r@@gaurﬁ@f@ﬂﬁ“bywe@f'@géﬁ@@ed outer rim surface 34

formed between the first sealing surface 52 on an outer portion 56 of the sealing collar 40. A
second rounded, circumferentially extending contact and sealing surface 58 is formed on an inner
portion of the sealing collar member 40 opposite the first sealing surface 52. When the lip 40 is
unflexed (FIG. 2), the sealing surface 58 extends radially outwardly beyond the outer diameter
32 of the sealing ring 20. The surface 58 on flexible lip 40 provides, in a manner to be set forth,
a second of the dual seals according to the present invention by sealing with a cylindrical inner
wall 22b of the counterbore 22. The sealing occurs due to sealing contact of surface 58 with an
inner cylindrical wall 22b of the counterbore 22. The sealing ring 46 has an inwardly extending
inclined surface 60 extending from the surface 56 to a rounded or arcuate juncture 62 with an

inner face 64 of the seat ring 20 to define a chamber 66.

[0015] In one example, seat ring 20 begins at the arcuate transition surface 48 beginning at an

upper end of the rear shoulder 42. The rear face 46 of the sealing lip 40 extends radially



[0012] Seat ring 20 according to the present invention is provided with a
cylindrical netal sealing lip or collar nmenber 40 (Figure 3) forned
extending outwardly and radially away from an annul ar rear shoul der or
collar surface 42 on a rear face 44. The sealing lip 40 has an inclined
rear face 46 extending outwardly froma rounded or arcuate transition
surface 48 adjacent the rear surface 42. The inclined rear face 46 is a
rear wall of the circunferentially extending sealing |lip or collar nenber
40. [0013] The rear face 46 of the sealing |ip 40 extends radially

out wardiwardisidFewady freon thefverisial ppundlydo the ficundading wbntadt] spriese Bhdilhg ficsint act
and sealing surface 52. When the lip 40 is unflexed (FIG 3), the scaling
sur f acealing cexthersdsaceesr exaerdk yeaawa dyubeyandihg vegicongatchel e rdar saifacpl4ane of
the rear face 44. The |lip 40 is flexible, however, and the sealing surface
52 pr ayivdfexedipdsitioN@noiditich. bEhes@fterf @ih tsisface F4i dx@dndofirohheontisdkbugRRI5e at
according to the present invention. The sealing occurs due to sealing

cont agh afdle $ehf A6 QerPidalh tH BELNINRBAMglsLARSVEY! SicWaddnd 22aingfsutfil@ seoyALer bor e
22. [0014] The sealing ring 46 has a circunferentially extending inclined
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20. The surface 58 on flexible Iip 40 provides, in a nmanner to be set

forth, ond of the dual .seals agcording to the prese i nveption by
seal i Mlﬁﬁf e ATGF e R HATAES S5 JpTE e CHLAREF BEIG DaTomride

seal ing occurs due to sealing contact of surface 58 with an inner

cyl i ndpitisd| dayaardiy o B ar¢stecigisiber o mdignis rauded st angareyatgysucpad han
inwardly extending inclined surface 60 extending fromthe surface 56 to a
r oundédnsitionagueiaeg betpvaercthe et pasaigehl 4eandithmesar shaglde642 bas anhieclewdtberélmg 20 to
define a chanber 66. 100151 In one exanple, seat ring 20 begins at the

ar cuatkanfeanstace amnsmpledoen 48tibdgindrnthaigaaéndarf anpper wahadf dfe sehteringeXdrhas

shoul der 42. The rear face 46 of the sealing lip 40 extends radially

out wag dinyilde chémfeBdr bversuitae: weGtixcal upwardly to the first sealing contact
surface 52. The first sealing contact surface 52 extends rearwardly beyond
the vertical plane of the rear surface 42 in an unfl exed position or

condi {40an} DIRBg QPéBfion bMBWitREE Ittt 80dSodd RMPPABY Bl scalfih@00 mevedt an
angle fromthe vertical to the second scaling surface 58. The second

seal i i
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22. forwardly towards the remaining structure of the seat ring 20. The flexure or deflection is

essentially elastic and non-permanent. The first metal to metal seal according to the present

invention is thus formed between surface 52 and the rear wall 22a of the counterbore 22.

[0018] As applied forces on the seat ring 20 increase, contact is made between the rear surface
44 of the seat ring 20 (FIG. 5) and the rear wall 22a. At this time, lip 40 flexes and surface 52

continues in sealing engagement with rear wall 22a. As flexure of the lip occurs, contact is made



[ 0016] The inwardly extending inclined surface 60 is fornmed at an angle
(FIG 3) fromthe vertical downwardly to the arcuate juncture 62, which is
rounded with an arcuate surface. The transition surface between the inner
passage 14 and the rear shoul der 42 has an inclined bevel or chanfer
surface at an angle fromvertical, and the rear end of an outer wall of the
seat ring 20 has a simlar chanfer or bevel surface (FIG 3). 100171 During
operation of the present invention, as a load is applied the scat ring 20
noves rearwardly in the counterbore 22 and the first sealing surface 52
cont adlystht hecandagealivad kurdRa B agdiest Gonemteytibdnical wadl 2He of ¢hg coungbog 22,
continues rearward novenent, the sealing lip 40 flexes forwardly towards

t he raomiing g sedond Gicl €o pktat heal seatding tigh2feseihmvédtexur e or deflection is
essentially elastic and non-permanent. The first nmetal to netal seal
according to the present invention is thus formed between surface 52 and
the rgaa1oalsl cad2a tn,tthe gerouatverseartee 22t rin@@D84cchslirapiol theghrdsomiciesenviont he
seat ring 20 increase, contact is nade between the rear surface 44 of the

seat reRgk dfed Hafed BhnApdsdul€on @Ry clveddl gad?a Thégatehvvd I 0rés praviledOvitH @xes
and surface 52 continues in sealing engagenment wth rear wall 22a. As

fl exurg Qi {dawlih Qtafi’g an{aﬁs seaﬁQ@E?ﬁ}) 40 %n MRALat BYhd BiRIyReQREadaRlcl 0 GurFdeef ace
cylin wal |~ 22b

58 agal nst” i nner rica of the countérbore 22, formng the

second,netal,, to seal  ac j t . egent i AVentan; As
can besbent 4Tl B SER AEER0 e L BB B LR T e R P csent
i nvention flexes wh | oaded, from pressure qgn the_cl os . te

val ve al'ﬁet?pr'PBt@t ?fégpov\ﬁ’et req frbtz‘ﬁeﬁ%v OgRAES WHH "y 5%3# gs l?r)g %ﬁaugéetgw%a& y lip
40 on the seat to the body or rearward side at surface 52, as well as on
the sedentle gig Wi | GECsfY si de at surface 58. The structure of the lip 40
causes a netal to netal seal to be forned in these two places when the seat
is | oaded due to pressure when the gate valve 10 is c.qﬁed. ﬂo 20] The

seal s [P&Mddeascalsr tirmgd tascQRBEpIoe S PIEST SAYTORN 2718 CERT AR "4 REVES
service conditions because of the netal to netal seals forned. The seat
ring 20nditiony kicaeof thermactplrte seatal sealy Enimedn Thasest provd dewrding ks giesent
reliability and permts gate val ve usage under a w der range of

appl i datdnans thus provides increased reliability and permits gate valve usage under a wider range of

applications.

[0021] While the invention has been shown in its preferred form, it should be apparent to those
skilled in the art that it is not so limited but is susceptible to various changes without departing

from the scope of the invention.



[0021] While the invention has been shown in its preferred form it should
be apparent to those skilled in the art that it is not so limted but is
susceptible to various changes w thout departing fromthe scope of the
invention. CLAIMS What is clained is: A val ve seat, conprising: a
tubul ar body nenber for nmounting in a valve body, a rearward end, the

t ubul ar body nenber having: a forward end for engagenent by a val ve

el enent; a rearward end; a passage having a | ongitudinal axis and extendi ng
fromforward end through the tubular body nenber to the rearward end; and a
flexible lip formed on the tubul arCbadyISrenber at the rearward end, the
flexible lip extending rearwardly outwardly fromthe rearward end of the

t ubul ar body nmenber and having a curved rearward sealing surface forned

t her edkh4tas clsiewdiing engagenent with the val ve body; the flexible lip
further extending radially outwardly beyond an outer dianeter of the

t ubul dr body valeatreat, apphsivg:ng tebwadicaly wamber trsealiiting isux fvalbve Haolymed

t hereon for sealing engagenent with the valve body. 2. The val ve seat

accor dedrgaidoeral, ahentlbulamtexdei merhbe Hdvéng: bl &rivagd ext &nrdsighganal lby ouwkiver dl y
in a plane inclined relative to the |ongitudinal axis of the passage in the
tubul afenb@d)s RBIIED end; 3 palfi@e WAl ME aS6@linAGROELL AGd bAeldifg o forh@tiang t he
flexible lip has a thickness which decreases between an inner end adjacent

the t Lt!llﬂ‘d[@{ thlEQFi%_lm&?rmMr tt(h%esl%ﬁj\zxjaﬂ?elﬁk'raf'l@%%xib]éllip ThgMnViBe s8R Mar

according to claim1l, "wherein the tubul ar body nenber is nountable in a

i . 00 I i . i i
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outwardly beyond an outer diameter of the tubular body member and having a radial outward

sealing surface formed thereon for sealing engagement with the valve body.

2. The valve seat according to claim 1, wherein the flexible lip extends radially outwardly in

a plane inclined relative to the longitudinal axis of the passage in the tubular body member:

3. The valve seat according to claim 1, wherein the flexible lip has a thickness which

decreases between an inner end adjacent the tubular body member and the sealing surfaces.

4. The valve seat according to claim 1, wherein the tubular body member is mountable in a
cylindrical counterbore having a rear wall and a cylindrical side wall in the valve body and the

rearward sealing surface of the flexible lip is engageable with the rear wall of the counterbore.

5. The valve seat according to claim 1, wherein the tubular body member is mountable in a

cylindrical counterbore having a rear wall and a cylindrical side wall in the valve body and the



outward sealing surface of the flexible lip is engageable with the
cylindrical side wall or the counterbore. 6. The valve seat according to
claim1l1, wherein the flexible lip has an outer rimsurface extending

bet ween the rearward and outward sealing surfaces, and the outer rim
surface is inclined with respect to the |ongitudinal axis of the passage in
the tubul ar body nenber. 7. The valve seat according to claiml, wherein

t he tubul ar body nenber has a rear cylindrical sleeve portion fornmed on its
rear end and the flexible lip is formed on the rear cylindrical sleeve

port i amtwar8.sedlhg snafave of dat fladcdodigi ingngageehlaiwith7theviyEpdriaal aide ayaduaf e
transition surface is fornmed on a | ower base portion of the flexible lip
adj acewntinterbogar surface on which the rearward sealing surface is forned.

9. A valve seat nounted in a valve, the valve seat conprising: a tubular
body nenber for nounting in a valve body, a rearward end, the tubular body
menberg. havimg: vadvel @avadcdrdandiof @aine hgaperiante Biexibles Bp \hes eh eventrim aurfaar war d
end; a passage having a longitudinal axis and extending fromforward end

t hr oughdng ot BHeWER! the @Y rWIRITRRE olifivdril8cdlR@r WafabeseRdd thndu@r frinexulthe@ Isi p
formed on tﬁe t ubul ar body nenber at the rearward end, the flexible lip

ext enqiqaglga %ﬁ{hvi@sféagétxo %t&g?ig‘bmaf £ tHepasSAI MR t8hlHardody RRntvebul ar body

menber a having a curv irst sealing surface formed thereon for sealing
engagenent with the valve body; the flexible lip further extending radially

out wardl y gﬁ‘ﬁo{ﬂgv Qea?%%r?g-%gtgeél%}n qf kit WhU kLI Oty RBRBE: Rda haui ng a

radi al ‘sec seal 1 ng sur formed thereon for sealing engagenent with

the val ye b L.ane. i ncl i ne i i palo 3 Segf th
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wherein the Elexible.lip extends radially outwardly in
cylindrical sleeve portion.

8. The valve seat according to claim 7, wherein an arcuate transition surface is formed on a
lower base portion of the flexible lip adjacent a rear surface on which the rearward sealing

surface is formed.

9. A valve seat mounted in a valve, the valve seat comprising: a tubular body member for
mounting in a valve body, a rearward end, the tubular body member having: a forward end for
engagement by a valve element; a rearward end; a passage having a longitudinal axis and
extending from forward end through the tubular body member to the rearward end; and a flexible
lip formed on the tubular body member at the rearward end, the flexible lip extending rearwardly
outwardly from the rearward end of the tubular body member and having a curved first sealing
surface formed thereon for sealing engagement with the valve body; the flexible lip further
extending radially outwardly beyond an outer diameter of the tubular body member and having a

radial second sealing surface formed thereon for sealing engagement with the valve body.



a plane inclined relative to the longitudinal axis of the passage in the
tubul ar body nenber. 12. The val ve seat according to claim9, wherein the
tubul ar body menber is nmountable in a cylindrical counterbore having a rear
wall and a cylindrical side wall in the valve body and the first sealing
surface of the flexible lip is engageable with the rear wall of the
counterbore. 13. The valve seat according to claim9, wherein the tubul ar
body nenber is nmountable in a cylindrical counterbore having a rear wall
and a cylindrical side wall in the valve body and the second sealing
surf ad® of Thhealyq wat aseerdinggo plging fgwhasi) tee Qﬁ”t“l’r‘%"ﬁ@xk??ﬂ? 'ﬁawi‘ww%‘ﬂé hal | of
the counterbore. 14. The valve seat according to claim9, wherein the
f1 exi bblng inslihedsrelativotettbe longindios paisef etrardinty thetuhelanbedyemeinbat  and
second sealing surfaces, and the outer rimsurface is inclined with respect
to the longitudinal axis of the passage in the tubular body nenber. 15.
The valve §b®tﬂam%%WﬁpW§H@doehanﬁ1WthMéh%ﬂWﬂUh@pﬁmﬁﬂﬁ%md@ﬁMVUWEWﬁémlhas a
rear cylindrical sleeve portion forned on its rear end and the flexible lip
i s fonpiade orlihdibretagiae tocthié landitudiad] asiseéve pevage orthe tubGlar Tody wainbe. seat
according to claim9, wherein an arcuate transition surface is forned on a
| oner base portion of the flexible |ip adjacent a rear surface on which the
firstiseal Thgvaur eacaccbslifeooratzdm 9, wherein the tubular body member is mountable in a
cylindrical counterbore having a rear wall and a cylindrical side wall in the valve body and the

first sealing surface of the flexible lip is engageable with the rear wall of the counterbore.

13.  The valve seat according to claim 9, wherein the tubular body member is mountable in a
cylindrical counterbore having a rear wall and a cylindrical side wall in the valve body and the
second sealing surface of the flexible lip is engageable with the cylindrical side wall of the

counterbore.

14, The valve seat according to claim 9, wherein the flexible lip has an outer rim surface
extending between the first and second sealing surfaces, and the outer rim surface is inclined
with respect to the longitudinal axis of the passage in the tubular body member.
15.  The valve seat according to claim 9, wherein the tubular body member has a rear
cylindrical sleeve portion formed on its rear end and the flexible lip is formed on the rear

cylindrical sleeve portion.

16.  The valve seat according to claim 9, wherein an arcuate transition surface is formed on a
lower base portion of the flexible lip adjacent a rear surface on which the first sealing surface is

formed.



