GAIL VALVE ASSEMBLY WITH AN AXIALLY FLEXIBLE SEAT 1. Field of Invention This invention
relates in general to gate valves used in the oil and gas industry, and in particular to a gate valve
assembly with a valve seat that is metallic and axially flexible. 2. Description of Related Art Referring
to FIGS. 1 and 2, a standard bidirectional gate valve 10 as used in the oil and gas production industry
according to the prior art is illustrated. Valve 10 has a body 12 with a flow

GATE VALVE ASSEMBLY WITH AN AXIALLY FLEXIBLE SEAT

1. Field of Invention

This invention relates in general to gate valvesdus the oil and gas industry, and in particular

to a gate valve assembly with a valve seat thaeigllic and axially flexible.

2. Description of Related Art

Referring to FIGS. 1 and 2, a standard bidirecligse valve 10 as used in the oil and gas
production industry according to the prior artligstrated. Valve 10 has a body 12 with a flow
passage 14 extending there through. A pair of-simgped seats 16 rest in body pockets 17
formed in body 12. Seats 16 each have a front I&8cen a side facing away from the body
pocket 17 and a back face 19 that sits in the lpmiket 17. An annular bore 20 in the seats 12
defines an inner wall 22 with a diameter that ipragimately equal to the flow passage 14
inside diameter. A gate 26 is positioned betwdmnseats 16. Gate 26 has a solid portion 28
against which the front face 18 is pressed. Whergate valve 10 is in an open position, a hole

30 through the solid portion 28 registers with bioee 20 allowing flow through the valve 10.

The gate 26 is movable relative to the front fab@®f the seats 16 with a cavity 32 in the body
12 that circumscribes the seats 16. Shown in B|@Ghe gate 26 has moved with respect to its
position in FIG. 1, taking the hole 30 out of rdégason with the bore 20 to close the valve.
Whether the valve 10 is in the open or closed msithe seat front faces 18 are generally urged
against the gate 26 to prevent fluid leakage frbm ltore 20 into the cavity 32. While this
inboard action is typically initiated by springs 8dthe resiliency of face seals 36 at the rear of

the valve seat, it is primarily completed by th&etential pressure between the upstream bore



passage 14 extending there through. A pair of ring-shaped seats 16 rest in body pockets 17 formed in
body 12. Seats 16 each have a front face 18 on a side facing away from the body pocket 17 and a
back face 19 that sits in the body pocket 17. An annular bore 20 in the seats 12 defines an inner wall
22 with a diameter that is approximately equal to the flow passage 14 inside diameter. A gate 26 is
positioned between the seats 16. Gate 26 has a solid portion 28 against which the front face 18 is
pressed. When the gate valve 10 is in an open position, a hole 30 through the solid portion 28

registers_with the bore 20 allowing flow throygh the valve 10. . ,
g 2\8 and the cavzlty %£ ac?lﬂg across the Pametehmjfseat seal 36. The springs 34 are set in a

circular groove formed on the back face 19 of ezalhie seat 16. A seat body seal 36 is often
provided in an annular groove on the outer periploéreach back face 19 for sealing between
the back face 19 and body pocket 17. Because efnibed to accommodate thermal
expansion/contraction from temperature transieagsyell as manufacturing tolerances, there is
a certain axial slop of the two seats 16, 18 phasgate 26 as they fit between the body pockets
17. As the valve is pressurized from the upstréane, the upstream seat 18 is first pressed
against the gate 26 which in turn is pressed ag#esdownstream seat 16 which in turn is
bottomed out against the downstream body pocket Tfiis axial motion of the seats 16, 18
relative to the body pockets 17 means that the sesit 36 must be designed to act across a
dynamic interface. Maintaining a seal between dyinanterfaces is problematic when there is a
large range of pressure differentials across tla. séloreover, as the seat body seal 36 is
typically formed from a polymer, which can degradeer time from downhole thermal

variations, the back face 19 and body pocket latfate is subject to leakage.
SUMMARY OF INVENTION

Disclosed herein is a gate valve assembly, in @am@ie embodiment the gate valve assembly
includes a body, a gate in the body that can meveden an open and a closed position, and a
resilient annular valve seat in the body. The @abeat can expand and contract while
maintaining a dynamic sealing interface with theegand a static sealing interface with the
pocket in the valve body. Also, the valve seat\wals that form a pressure barrier. Slots may
be included in the mid portion of the valve seaatthre formed on the inner and outer
circumference of the valve seat and circumscribeadn of the valve seat. In one example

embodiment, shims may be disposed in the slots VHIve seat can include a recess along a



The gate 26 is movable relative to the front faces 18 of the seats 16 with a cavity 32 in the body 12
that circumscribes the seats 16. Shown in FIG. 2, the gate 26 has moved with respect to its position in
FIG. 1, taking the hole 30 out of registration with the bore 20 to close the valve. Whether the valve 10
is in the open or closed position, the seat front faces 18 are generally urged against the gate 26 to
prevent fluid leakage from the bore 20 into the cavity 32. While this inboard action is typically initiated
by springs 34 or the resiliency of face seals 36 at the rear of

portion of its inner circumference that extendsnfréhe body to a shoulder on the inner
circumference of the valve seat. A sleeve canebénsthe recess that forms a gap between the
sleeve and the base, so that when the valve seatripressed, compression of the valve seat is
limited when the sleeve becomes wedged betweeshbelder and the body. The recess and
sleeve can be on the inner circumference of theeveeat or on the outer circumference. The
body can further include a cavity for gate traveersected by a flow passage through the body.
Optionally, a bypass can be included in the bodween the flow passage and the cavity and a
check valve in the bypass. In an example emboditienflow passage is an upstream flow
passage on one side of the cavity and is a dovamstflow passage on an opposite side of the
cavity and wherein the bypass is an upstream bypadsextends between the upstream flow
passage and the cavity, the gate valve assemblyafmsayinclude a downstream bypass in the
body extending between the cavity and the downstréaw passage and a check valve in the
downstream bypass. In an example embodiment thekobalve in the upstream bypass allows
flow from the upstream flow passage to the cavitg d&locks flow from the cavity to the
upstream flow passage. In an example embodimeatcheck valve in the downstream bypass
allows flow from the downstream flow passage toc¢heity and blocks flow from the cavity to

the downstream flow passage.

Also disclosed herein is a valve seat for use igate valve assembly. In an example
embodiment the valve seat is made of an annulay kith a rearward end for mounting to a
body of a valve assembly and a forward end distethfthe rearward end. A face is included on
the forward end of the annular body for formingtatis sealing interface with a valve member.
A face is also included on the rearward end of @hrular body for forming a static sealing

interface with a pocket in the body of the valveaambly. The valve seat includes a resilient mid



the valve seat, it is primarily completed by the differential pressure between the upstream bore 20 and
the cavity 32 acting across the diameter of the seat seal 36. The springs 34 are set in a circular groove
formed on the back face 19 of each valve seat 16. A seat body seal 36 is often provided in an annular
groove on the outer periphery of each back face 19 for sealing between the back face 19 and body
pocket 17. Because of the need to accommodate thermal expansion/contraction from temperature
transients, as well as manufacturing tolerances, there is a certain axial slop of the two seats 16, 18
plus the gate 26 as they fit between the body pockets 17. the valve is pressurized from the . .
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problematic when there is a’largeé range 'of pressure differentials across ‘the seaf. Moreover, as the
body. . ol . .
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assemblyincludes a body, a gate in the body that can move betweén an open and a closed position,

and a regllignianipaMaiyR SAAEM 1% bashsiitiie Blvanaafiorad GXRAN4AIS %’rﬂﬁiﬂ%ﬁ Wétih and

maintaining a dynamic sealing interface with the gate and a static sealing interface with the pocket in

the valveyhgginindsatdiacedvenseatrnasayatiathrifosraspit asavie PRI PIiSIinaY Bieciiehderdda

the mid portion of the valve seat that are formed on the inner and outer circumference of the valve seat
and circingciipe @eraiz ghteecyily @ Sef. AR HRIM fs@mbineeft osinifes tnay e eispeaegel
the slots. The valve seat can include a recess along a portion of its inner circumference that extends
from theihaty taia pbalddenanpiteitmeaxier casilferentr cirihe aabmigeathé sisseananxleh ddtomthe
recess that forms a gap between the sleeve and the base, so that when the valve seat is compressed,
compressigaraktingnallvadies ol thmitechwhehdty sleandsheisooh eisenstyddr deide erathexdbod|denand
the body. The recess and sleeve can be on the inner circumference of the valve seat or on the outer
circumfesenower Hebudql caan fustiod rtieclaicieusac oty foo \gattetianer iteersoatewdtiy s Gbtheasvager
through the body. Optionally, a bypass can be included in the body between the flow passage and the
cavity arepdyserckaialieim the bysisndroaiee tarmprakiiatoainepiichal fonbpeissage & sousirdam
flow passage on one side of the cavity and is a downstream flow passage on an opposite side of the
cavity arlfGMiaeiantbeoiiesdesmaina jedisneblfisassningy.defaehewa eerass tpatedantswn the
passage and the cavity, the gate valve assembly may also include a downstream bypass in the body
extendint) BRWRIEHRRL 2dikE A ibame dephadu oM RN Lidelfe HrireaneId wilde X #rReMBwABtRSam
bypass. In an example embodiment the check valve in the upstream bypass allows flow from the
upstrean i 83408 18PRScalitphrR bk s MORHBRIRRUASTSHIHIIGH Ao AhS UEpAERRE! In

an example embodiment, the check valve in the downstream bypass allows flow from the downstream

flow pasaG I M HPADELEHBRAOMAREEIIBRBRHR BBWRSRMR IRIWPaLLages of the

annular body from the shoulder to the rearward efAicsleeve can be included in the recess on

the outer radius. In an example embodiment, tioaldlr is a forward shoulder and the end of
the recess is a forward end, the valve seat futbeprising a rearward shoulder on the outer
terminal radius of the annular body distal from thevard shoulder and defining a rearward end
of the recess and a sleeve in the recess havirepgihl less than the length of the recess.
Optionally, shims may be disposed in the slotsstiiens having a thickness less than a thickness

of the slots. The sleeves or shims assist in tifuetaral integrity of the downstream seat while



Also disclosed herein is a valve seat for use in a gate valve assembly. In an example embodiment the
valve seat is made of an annular body with a rearward end for mounting to a body of a valve assembly
and a forward end distal from the rearward end. A face is included on the forward end of the annular
body for forming a static sealing interface with a valve member. A face is also included on the
rearward end of the annular body for forming a static sealing interface with a pocket in the body of the
valve assembly. The valve seat includes a resilient mid portion between the forward end and the
rearward end. The resilient mid portion exerts an | itiaéaxial force on the forward and the rearward
ends. O Fid VO T ABMASTYE JRad FLeaeet o LATEIL o MRS EAR rab sl g-adae'
and the (f\ﬁg';%l causing the slots 72 in the mid portion of the upstream valve seat 70 to expand,
creating an giet'lonal force between the upstream seat 70 and the gate 54. This may be considered
analogous to "inflating” an accordion. It is this expansion which is a substitute for the traditional valve
seat's shifting action and maintigipgEiniSHaeas ph PSP Es R RIE AR g gressure barrier between an
inner circumference and an outer circumference of the annular body. In an example embodiment, slots
are provided in the mid portion that provide axial resiliency in the annular body. The slots can extend
from an Sdiercterntisdbeadigs ahthbeawiitdasfandypresudtwmniaximhgiiibernswatdar; bathrscail exetddrom
an inner terminal radius of the annular body towards the inner terminal radius of the annular body, or
both fromapgbaremeraantheutdederipiioal nadicdadan whtanahlesnbajlinwiol avsitoulder & oochydeyiog the
inner terminal radius of the annular body defined by a recess that extends on the inner terminal radius
of the anthaanmysoynfreinictiie shoulder to the rearward end. A sleeve can be included in the recess. In
an optional embodiment, a shoulder is included on the outer terminal radius of the annular body
defined h}@ rédess siestieraindevowtisetypieal toaitinaberiivding tocth@muilar Bodyittothatgathdulder to
the rearward end. A sleeve can be included in the recess on the outer radius. In an example
embodin®ie) iReSEBUIder is a forward shoulder and the end of the recess is a forward end, the valve
seat further comprising a rearward shoulder on the outer terminal radius of the annular body distal
from the forward shoulder and defi?iggéa rearward end ofﬁBse recess and a sleeve in the recess having

a length 5 thiSATEGLARR) WO e SRS R Al M98 Bigho9saPAR"Bts, the shims

having a thickness less than a thickness of the slots. The sleeves or shims assist in the structural

inegrity pféhe dowrasgieam ssal Wl sindeE e RISl edada srapet by e xpaRsio of

the upstream seat pressing against the gate. OF THE DRAWING
present invention.

FIG. 4 is a side sectional view of an example enrhedt of a gate valve in accordance with the

present invention.

FIG. 5 is a sectional view of a portion a gate gabmbodiment having a valve seat with slots

and shims in the slots, in accordance with thegoreimvention.

While the invention will be described in connectwith the preferred embodiments, it will be
understood that it is not intended to limit theantion to that embodiment. On the contrary, it is
intended to cover all alternatives, modificatioasd equivalents, as may be included within the

spirit and scope of the invention as defined byappended claims.

DETAILED DESCRIPTION OF INVENTION



Some of the features and benefits of the present invention having been stated, others will become
apparent as the description proceeds when taken in conjunction with the accompanying drawings, in
which: FIG. 1 is a sectional view of a typical gate valve according to the prior art with the gate in an
open position. FIG. 2 is a sectional view of the gate valve of FIG. 1 with the gate in a closed position.
FIG. 3 is a side sectional view of an example embodiment of a gate valve in accordance with the
present invention. FIG. 4 is a side sectional view of an example embodiment of a gate valve in

d ith th ti ion. FIG. 5 | tjonal yi f ti t I bodi t
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accompanying drawings in which embodiments of tivemtion are shown. This invention may,
however, be embodied in many different forms anoukh not be construed as limited to the
illustrated embodiments set forth herein; ratheese embodiments are provided so that this
disclosure will be thorough and complete, and Willy convey the scope of the invention to
those skilled in the art. Like numbers refer k& lelements throughout.

It is to be understood that the invention is naotitéd to the exact details of construction,
operation, exact materials, or embodiments showd dascribed, as modifications and
equivalents will be apparent to one skilled in #re In the drawings and specification, there
have been disclosed illustrative embodiments ofinkrention and, although specific terms are
employed, they are used in a generic and desaigense only and not for the purpose of
limitation. Accordingly, the invention is theretorto be limited only by the scope of the

appended claims.

An example embodiment of a gate valve assemblyvich may be bidirectional) is shown in a
side sectional view in Figure 3. The gate valveeashly 40 includes a body 42 with a flow
passage (bore) 44 formed lengthwise through the B@d A cavity 45 is also provided in the
body 42 in a direction oriented generally transgdrsthe flow passage 44. An upstream body
pocket 46 is shown in the body 42 that extendsatlgdoutward from the flow passage 44 a
distance into the body 42. The body pocket 46relddaterally in a direction generally parallel
with the axis A. and terminating at the cavity 45. An annulartigzsm valve seat 48 is shown
set within the upstream body pocket 46 and oriemgjederally coaxial with the axisyA A

downstream body pocket 50 is also formed withintibdy 42 that mirrors the upstream body



While the invention will be described in connection with the preferred embodiments, it will be
understood that it is not intended to limit the invention to that embodiment. On the contrary, it is
intended to cover all alternatives, modifications, and equivalents, as may be included within the spirit
and scope of the invention as defined by the appended claims. DETAILED DESCRIPTION OF
INVENTION The present invention will now be described more fully hereinafter with reference to the
accompanying drawings in which embodiments of the invention are shown. This invention may,
however, be embodied in man differena%r s,and shoﬂg not be construed as Iimlited to ttﬁ illustrated
embodinPHEEECAR RB-8hORRAGHEH {Lgrﬂb%&ﬁ}ﬁ% a?Q'B%f%iG«QW'%BtEﬁ%Wﬁ% HsfR e RitPe
thorough and ¢ m@lete ?nd Wi#&l@%/ conv?%éhens gga%(%t e invention to those skilled in the art. Like
r R 1s10 rs

numbers'f ?é'l" 185 g\giéangﬁg 8%5 . eun 68 tha the invention is not limited to the
exact details of construction, operation, exact materials, or embodiments shown and described, as
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specification, there have been disclosed illustrative embodiments of the invention and, although
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purpose of limitation. Accordingly, the invention is therefore to be limited only by the scope of the
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is shown in a side sectional view in Figure 3. The gate valve assembly 40 includes a body 42 with a
flow pasgage shasppdéitomeddenethiwisedhseugmttievamstudad. 38 ¢aweatiiisalsadpraitvad iendef
body 42 in a direction oriented generally transverse to the flow passage 44. An upstream body pocket
46 is shahe dothehedmn 4arasextads radially outward from the flow passage 44 a distance into the
body 42. The body pocket 46 extends laterally in a direction generally parallel with the axis Ax. and
terminating at the cavity 45. An annular upstream valve seat 48 is shown set within the upstream body

pocket 4B14he efefigedrioncphijasa daltingae wahsemBiiydtissirelin BloayPoosiBDhareH a

formed within the body 42 that minors the upstream bod?/ _
solid portion of the gate 54 is set within the flgp@ssage 44 and blocking any flow there

through. The sealing interfaces between the wgsirand downstream surfaces 56, 58 and the
upstream and downstream valve seats 48, 52 préeanfrom within the flow passage 44 and
into the surrounding cavity 45. The gate 54 is atid® within the cavity 45 so that the valve
passage 44 can register with an opening 59 formtedlally through the gate 54. Moving the
gate 54 within the cavity 45 may be accomplishedligrce applied to a valve stem 60 shown

attached to an upper end of the gate 54.

Referring back to the upstream valve seat 48, anlanrecess 61 is shown extending along the
inner radius of the valve seat 48 from its endrs¢the upstream body pocket 46. A shoulder 62
is defined at the terminal end of the recess 6h. aAnular sleeve 63 is shown disposed within
the recess 61 and has a length exceeded by tresréte The difference between the respective
lengths of the recess 61 and sleeve 63 definep &4ahown between an end of the sleeve 63
and bottom of the body pocket 46. Shown providedhe downstream valve seat 52 is a similar

recess 65 forming a shoulder 66 on the inner cifetence of the downstream valve seat 52. A



pocket 46 and on an opposite side of the cavity 45. An annular downstream valve seat 52 is set within
the downstream body pocket 50 and coaxial with the axis Ax. A gate 54 is shown disposed in the
cavity 45 and having an elongate direction transverse to the axis Ax. The gate has an upstream side
56 shown in sealing contact with an end of the upstream valve seat 48 opposite the end set in the
upstream body pocket 46. Similarly, on a side of the gate 54 opposite the upstream side 56 is a
downstream side 58 is sealing contact with an end of the downstream valve seat 52. In the

fi [ fFj 3, th t I bly 40 is in the closed iti herei lid portj
of the G DY LA AR L BALLS G R  EIDRA R, R HBRE PO CHARESE ARG O
interf b th d t f 56, 58 and t t dd
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The gate 54 | ' rﬁl.l th Y so that the valve passage 44 can register with an opening
59 formesé%%}éerg;ﬁyg ‘?ﬁfﬁ\gﬁ é) ld@tge%%&%\iing the gate 54 within the cavity 45 may be accomplished

by a force applied to a valve stem 60 shown attached to an upper end of the gate 54. Referring back to

the UpstreRBhAlYmRERALAB R YCERReRS L 48 shompserendinguengdikRe7nRAT adidn @ HER

valve seat 48 from its end set in the upstream body pocket 46. A shoulder 62 is defined at the terminal

end of thgnrec@ss ke anfiaraire ve 1S shaWatRIRRPGthW IEImiRGFRE ARthliRathbay aflgrgth

exceeded by the recess 61. The difference between the respective lengths of the recess 61 and

sleeve 63pigfnes agrp Gseahaygn batesods godatthmslesyepapanddposigistahtiagbedy pieaket 46.
Shown provided on the downstream valve seat 52 is a similar recess 65 forming a shoulder 66 on the

inner circlisrensscodof theydguinatithanmavaldiffeeattclsdatieavedn/titahtvin ot intheasberaimsedse
and having a gap 68 between an end of the sleeve 67 and body pocket 50. It should be pointed out
howeverlihealigeogap@hdatializy bebetnabe tadislédwess 6Bihe7/stotd Shonklersa62froé Sloown dimtmed
within the upstream valve seat 48 are a series of outer slots 70 that extend from an outer surface of
the valvarsdag 48nbodiracivligf iRigare antdheesininatitignideineesbardyiod tie qktre aincuanierssae 48.
The slots 70 are shown spaced apart at substantially consistent distances, but may optionally have
different itieteayesseatvdbretnbas imentaue Xitireaue ve et @ng i distanex ponenddng. valescahe
radial distance of the slots 70 may vary from slot to slot. In the embodiment of Figure 3 the slots
extend 360 efeireehrlissHBahtie ereunardaldB B HAVEE U8 MER ifentsid g Malvever
where the angular distance around the valve seat 48 of the slot 70 is something less than 360
degrees SRRIAS Ak Booieah 1S Hnse FiruiferaneestinEay dher valym $Rah4GnaRd ArelaridAsiRly or
radius of the valve seat 48 and project radially outward from the axis Ax and terminating within_the
body of tAENARETQR: 18 ARt RIMDANEINIHY™S R RABRT Sufd YAINE TR TP IR AR 16 he

is Ax, but embodiments exist the slots 70, 72 may be obligye to the axis Ax, and instead of
the s TR A AU A W SPGB AR BB, TG e

opposing,walls of the slots 70, 72 are illustrated as being,substantially parallel, embodiments exis
imorein T8 G505 TR 8 SRRl R T R SR LAY ot
conflgur%%%gvﬁtr%ha% AV %B?vaecé‘ oorf&ﬂauﬁgﬁﬁg@at?%. Moneavieile the opposing walls of the slots 70,
72 are illustrated as being substantially parafleipodiments exist wherein the opposing walls

are angled with respect to one another and convetge "v" shaped configuration at the base

of each of the slots 70, 72.

In an embodiment, the slots 70, 72 define a serfesantilevers along the axial length of the
valve seat 48 so that the valve seat 48 may haesilzent function with spring-like qualities.
More specifically, the valve seat 48 may expandaantract along the axis,A but due to the

resilient function provided by the slots 70, 72static sealing interface may be maintained



In an embodiment, the slots 70, 72 define a series of cantilevers along the axial length of the valve
seat 48 so that the valve seat 48 may have a resilient function with spring-like qualities. More
specifically, the valve seat 48 may expand or contract along the axis Ax, but due to the resilient
function provided by the slots 70, 72, a static sealing interface may be maintained between the
upstream body pocket 46 and rearward end of the valve seat 48 while still maintaining constant
contact between the upstream side 56 of the gate 54 and forward end of the valve seat 48. The
rearward end of the valve seat 48 that contacts the upstream baody pocket 46 forms a rearward face 73
e SR U8 PSRRI POFAERR The ot Ba TR CARHAST A VLS 736 8 S o (oo
sealing force js.maintained tLy the valye seat 48 in both .of er\% d or compressed states. This static,
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disclosed herein. Adya es of this interf relativ ventional pol ial or fac
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potential for wear and/or galling; and (4) the rearward end of the valve seat 48 may be designed suc

that it is siglled WihsaRdaterRISRERiHL ASRAMRIAE IEBARIRIE B RRESINther Joa Main g iR IdBayhe

seat while simultaneously heating the valve body, thus Creating an interface that is beyond the

categoryof prefabsneie fkenbaARBAWGE: Histisseasteibpiaak gashostrrepyeddeametaiigalo a

analysis studies typical for performance and safety. With this configuration properly installed, there is

no chane®RieaiaRIpaRin e fHdrRs enrieackindribr apundry yeeivermtg sealingwshashsidéebly

downstream valve seat 52 is shown having outside slots 75 similar in construction and example
embodinmenis aflérerslotsbithndheanpstiganeviabeeaaaiw tandbimsideobiotie ” Schiat 2y & sinailardaithe
inside slot 72 in the upstream valve seat 48. Further, the downstream valve seat 52 is shown having a
sealing famenéfabadhingmearddamngidacholiythewaivdestde §rhdationtdae it it hieenthalvaspresumesidanof
the gate 54. Along the sealing face 77 a static sealing interface between the flow passage 44 and
cavity 4siglgmaintainedyMhe seahw@d rendubbihg it sagideantiaat coctastothstapstiniamidoedytipaicket
65 forms a rearward face 78, along which a static sealing interface is maintained by the resilient valve
seat 52. maadditonaithdhareye ioferecesiwhiohainire dite® nelvetice 465 &% ARKRaORENIYNABERNT
resiliency enables the implementation of entirely, or substantially entirely metallic, valve seat for use in
the valvd As e AGrAsSRkSHINE amb@yani geBoMmayn SReIUeE SERs iRk ficidripsrllaso witetan
material is the extended life of the component when subjected to repeated cyclings of movement of the
gate 54 HYQUEAIRChdIhbASy 89 RIBELGHIR o Ye MRECRPITBALIBS ARAlYr BrES e s B HepleWhdterials
for use in the valve seats 48, 50 includes nickel alloy such as Inconel0, or, Inconel 718, Inconel 625,

Inconel 65 Yia8cOHRbt RRBYNSLtico @R R IRHE B SRITHARTIRC A &P REXPAR I GaiRgOry Of a

‘seal’, more like that of a weld. In this casee tleak path is removed from critical analysis
studies typical for performance and safety. Wiiils tonfiguration properly installed, there is no

chance of contaminants or fluids encroaching thenary between the seat and body.

The downstream valve seat 52 is shown having aitsidts 75 similar in construction and
example embodiments of the slots 70 in the upstreaire seat 48, and inside slots 76 that are
similar to the inside slot 72 in the upstream valeat 48. Further, the downstream valve seat 52
is shown having a sealing face 77 on the upwarntdaend of the valve seat 54 in contact with

the downstream side of the gate 54. Along tharsgéhce 77 a static sealing interface between



In one optional embodiment the valve assembly 40 may include a bypass circuit 79 for providing for
providing fluid communication through the body 42 and between the flow passage 44 and cavity 45. In
the embodiment of Figure 3, the flow circuit 79 includes a flow line 80 in which is a check valve 81 for
allowing flow from the flow passage 44 and into the cavity 45 but preventing backflow from the cavity
45 and into the flow passage 44. An optional screened filter 82 may be included in the flow circuit for
filtering particulate. A similar flow circuit 86 is provided in the downstream portion of the valve body 42.

The b |rCU|t86 |nclu a 7 between the_flow cavity 45 and through
e i
other meL T Y B DO G i Gt e AR s e%e&t%ﬁnent
bypass AHCHEFGR LA 3ﬁ e s ﬁ%%‘;fﬁ AR UL R T R
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optionally girgie eI ROLSRaNEN &5 ;%aﬂw&s éﬁ%élof%rfﬁ%@ ReHRW A3SS29SAhIP M CAYItL 45

while preventing flow from the cawty 45'to the flow passage 44. Also shown in Figure 4’are outer

sleeves QRoWH CHHLHH%H{%IQQ BieaURstR MR ML RMSIRRR NBHRSISPHABAaIS3A R e ssanirally

coaxially with the sleeves 63, 67. The outer sleeves 96, 98 are set in recesses formed in the outer

circumfeggige ebiisoreive\meaisstBfochithateledine shouisRrpsbniditerthir dasldarabiciti e

embodiments of the valve seats 48, 52 of Figure 3. Shown in a cross sectional view in Figure 5 is an

alternates@migo meatdtionai vaive aeat whiptariied shigedSdet02Epignsplewndnseiledoritie therpen
ends of the slots 72, 75. Strategically disposing the shims 100, 102 within each or some of the slots

72, 75 pralidesssnseg apgasaiidiexibiikelofliby sesilicamyat®ihe Viavense at148Mdbsbbelt bmpoirtied
out, that although the upstream valve seat 48A is shown in Figure 5, embodiments exist wherein the
downstreh phise Stladisakboy i dtbeditimededeporaibginhims 400163 istiinlsedsteel.
In one optional embodiment the valve assembly 49 imelude a bypass circuit 79 for providing
for providing fluid communication through the bod® and between the flow passage 44 and
cavity 45. In the embodiment of Figure 3, the flomcuit 79 includes a flow line 80 in which is
a check valve 81 for allowing flow from the flow gsage 44 and into the cavity 45 but
preventing backflow from the cavity 45 and into floev passage 44. An optional screened filter
82 may be included in the flow circuit for filtegnparticulate. A similar flow circuit 86 is
provided in the downstream portion of the valve yod@. The bypass circuit 86 includes a
bypass line 87 between the flow passage and cébignd through the body 42. A check valve
88 allows flow from the flow line 44 into the cayi#5 while preventing flow from the cavity 45

into the flow passage 44. An optional filter 9Gwn for straining particulate and other matter

from fluid flowing through the line 44.

Referring now to Figure 4, an alternate embodinuérat valve assembly 40A is shown in a side

sectional view. In the embodiment of Figure 4 ralée bypass circuits 79A, 86A are shown
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The present method described herein, therefore, is well adapted to carry out and attain the ends and
advantages mentioned, as well as others inherent therein. While a presently preferred embodiment
has been given for purposes of disclosure, numerous changes exist in the details of procedures for
accomplishing the desired results. These and other similar modifications will readily suggest
themselves to those skilled in the art, and are intended to be encompassed within the spirit of the
present invention disclosed herein and the scope of the appended claims. WHAT IS CLAIMED IS: 1.

A gale valie SSSEONI0) BOMPUSIA RO AU BT 5E ISRodbEA Repvse
Figure 4, the bypass circuits 79A, 86A include sgphanes 80A, 87A with inline modules 92,
94, wherein the modules 92, 94 include a checkevéhot shown) and optionally a screen(not
shown). The check valves allow flow from the flpassage 44 to the cavity 45 while preventing
flow from the cavity 45 to the flow passage 44.s@&khown in Figure 4 are outer sleeves 96, 98
circumscribing the upstream and downstream vale¢ssé8A, 52A and substantially coaxially
with the sleeves 63, 67. The outer sleeves 96ar@8set in recesses formed in the outer
circumference of the valve seats 48A, 52 that @e$inoulders similar to the shoulders 62, 66 in

the embodiments of the valve seats 48, 52 of Figure

Shown in a cross sectional view in Figure 5 is ber@ate embodiment of a valve seat 48A in
which shims 100, 102 are shown inserted withindpben ends of the slots 72, 75. Strategically
disposing the shims 100, 102 within each or somthefslots 72, 75 provides some ranges of
flexibility of the resiliency of the valve seat 48Alt should be pointed out, that although the
upstream valve seat 48A is shown in Figure 5, enmbexks exist wherein the downstream valve

seat is equipped with corresponding shims 100,id@2 slots.

The present method described herein, thereforeellsadapted to carry out and attain the ends
and advantages mentioned, as well as others inhérerein. While a presently preferred
embodiment has been given for purposes of disagswmerous changes exist in the details of
procedures for accomplishing the desired resulikese and other similar modifications will
readily suggest themselves to those skilled irattheand are intended to be encompassed within

the spirit of the present invention disclosed heesid the scope of the appended claims.
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a resilient annular valve seat (48, 52) mounted in the body (42) and changeable from an elongate
configuration with an end in static sealing contact with the body (42) and an opposite end in dynamic
sealing contact with the gate (54) to a compressed configuration with the end in static sealing contact
with the body (42) and the opposite end in dynamic sealing contact with the gate (54) and having a
mid portion between the end and the body (42) that defines a pressure barrier. 2. The gate valve
assembly (40) of claim 1, further comprising slots (72, 76) in the mid portion of the valve seat (48, 52)

extendin%{[ggﬂlé Mﬁ&éﬁg an inner circumference of the valve seat (48, 52) that circumscribe an
\% , 02)-

axis of th ‘3. The gate valve assembly (40) of claim 2, further comprising slots
(70, 75) in the valve seat (48, 52) extending radially inward from an outer circumference of the valve

seat (48,,52) thﬁt cirt(éum cribe agﬁ@ig the valve seat (48, 52). 4. The gate valve assembly (40) of

claim 2, further cgr%pri\é?n\ées%slrsnes L? é&)ﬁf H‘.Bﬂég‘é‘d in the slots (72, 70). 5. The gate valve

assembly (40) of claim 1, further comprising a recess (61, 65) formed along a portion of an inner
circumference %fﬁiacagﬁ}h\éjseat (48, 52) and extending from the body (42) to a shoulder (62, 66) on the
inner circumference of theé 'valve seat (48, 52) and a sleeve (63,

a gate (54) moveable in the body (42) betweenpam and a closed position; and

a resilient annular valve seat (48, 52) mounteth@nbody (42) and changeable from an
elongate configuration with an end in static seplontact with the body (42) and an opposite
end in dynamic sealing contact with the gate (544 tompressed configuration with the end in
static sealing contact with the body (42) and tppasite end in dynamic sealing contact with the
gate (54) and having a mid portion between the @l the body (42) that defines a pressure

barrier.

2. The gate valve assembly (40) of claim 1, furthempdsing slots (72, 76) in the mid
portion of the valve seat (48, 52) extending rdglialtward from an inner circumference of the
valve seat (48, 52) that circumscribe an axis efllve seat (48, 52).

3. The gate valve assembly (40) of claim 2, furthempadsing slots (70, 75) in the valve
seat (48, 52) extending radially inward from aneoutircumference of the valve seat (48, 52)
that circumscribe an axis of the valve seat (48, 52

4. The gate valve assembly (40) of claim 2, furthenpadsing shims (100, 102) disposed in
the slots (72, 70).

5. The gate valve assembly (40) of claim 1, furthempdsing a recess (61, 65) formed
along a portion of an inner circumference of thiveaeat (48, 52) and extending from the body

(42) to a shoulder (62, 66) on the inner circunieesof the valve seat (48, 52) and a sleeve (63,
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67) disposed in the recess (61, 65), wherein a gap (64, 68) exists between the sleeve (63, 67) and the
valve seat (48, 52), so that when the valve seat (48, 52) is compressed, compression of the valve seat
(48, 52) is limited when the sleeve (63, 67) becomes wedged between the shoulder (62, 66) and the
body (42). 6. The gate valve assembly (40A) of claim 5, wherein the sleeve is an inner sleeve (63, 67)
and the recess is an inner recess (61, 65), the gate valve assembly (40) further comprising an outer
recess formed along a portion of the outer circumference of the valve seat (48A, 52A) and extending

o) and AN GEROF LA e 555 JEboseh i %‘?é" A R e b 1
I h I f lied th

the vah A RSO SpL Bh B U veaié%a@%%s%?@%%%%a vpvéegwtmaés%??@f;ﬁi@%e

96, 98 b W, houl 4 ve v

(96, 95) DEFAMES eraes PRUGRILING Ul A UESE 36 16 B (421 LI ER B X uicer

assembly urt er comprising a recess e ou
C|rcumfe ch f& 8 Pf?e{ ga(%éSA, 52A) and extending from the base to a shoulder on the outer
cwcumfe ence ft e valve s 8A, 52A) and a sleeve (96, 98) disposed in the recess, wherein a

gap exists betwhen (RGSIERKE {98 r%%)gﬁgfb}i}eo@l‘éﬁﬁ%a%@féé%ev%%% WheD adatee arpyed

that compresses the valve seat (48A, 52A), compression of the valve seat (48A, 52A) is limited when

the slee%%@%é&@me&weﬁse%%@@%a theshadanand YASP AoktrRr EopnBREREARE

assembly (40A) of claim 7, wherein the sleeve Is an outer sleeve (96, 8) and the recess is an outer

recess, thatapke vy SRRREINRINNG @D JHIdRSH FOPRIBTIRAHABIENRY Heere dile SeAfQEBRISIANG A
portion of the outer circumference of the valve seat (48A, 52A) and extending from the valve seat

(48A, S2&)ttmaminfenrstrulgsrosdhe@srrsagypiareneraufiiee yalueeseretddub@Aleiad an thaer
sleeve (63, 67) disposed in the inner recess (61, 65), wherein a gap (64, 68) exists between the inner

sleeve (G sead (Uanydza saat (48 A BEA st (I oVBE) cséorde thappliedrtissompegsies thep

valve seat (48A, 52A), compression of the valve seat (48A, 52A) is limited when the inner sleeve (63,

67) becomestsnesigestbeheemndhaslmmer B3 ro6R the)ared (8 DOBRAN2FY).that when a force is
applied that compresses the valve seat (48A, 5&#ppression of the valve seat (48A, 52A) is
limited when the outer sleeve (96, 98) becomes eedgptween the outer shoulder and the body
(42A).
7. The gave valve assembly (40A) of claim 1, furthemprising a recess formed along a
portion of the outer circumference of the valvet448A, 52A) and extending from the base to a
shoulder on the outer circumference of the vahat 68A, 52A) and a sleeve (96, 98) disposed
in the recess, wherein a gap exists between teeesl®6, 98) and the valve seat (48A, 52A), so
that when a force is applied that compresses thve &@at (48A, 52A), compression of the valve
seat (48A, 52A) is limited when the sleeve (96, B8fomes wedged between the shoulder and
the body (42A).
8. The gate valve assembly (40A) of claim 7, wherbm $leeve is an outer sleeve (96, 98)

and the recess is an outer recess, the gate vebasmaly (40A) further comprising an inner

recess (61, 65) formed along a portion of the oditeumference of the valve seat (48A, 52A)
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9. The gate valve assembly (40) of claim 1, wherein the body (42) further comprises a cavity (45) in
which the gate (54) travels and a flow passage (44) through the body (42) that intersects the cavity
(45), the gate valve assembly (40) further comprising a bypass (79, 86) through the body (42) between
the flow passage (44) and the cavity (45) and a check valve (81, 88) in the bypass (79, 86). 10. The
gate valve assembly (40) of claim 9, wherein the flow passage (44) is an upstream flow passage on
one side of the cavity (45) and a downstream flow passage on an opposite side of the cavity (45) and

it LR

el %gvtéﬁ CH TR PSR IR AL
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rearward end;  a fac€ (73) on the rearward end of the annular body for forming a static sealing

interfaceqyggeraye. ggygmglfgtkfél@ (424 face (74) on the forward end of the annular body for
forming a sliding sealing interface with a valve member (54); and

9. The gate valve assembly (40) of claim 1, wheremm llody (42) further comprises a
cavity (45) in which the gate (54) travels and @nflpassage (44) through the body (42) that
intersects the cavity (45), the gate valve assenly further comprising a bypass (79, 86)
through the body (42) between the flow passage #Ad)the cavity (45) and a check valve (81,
88) in the bypass (79, 86).

10. The gate valve assembly (40) of claim 9, wheremftow passage (44) is an upstream
flow passage on one side of the cavity (45) andwndtream flow passage on an opposite side
of the cavity (45) and wherein the bypass (79, i86an upstream bypass (79) and extends
between the upstream flow passage and the caiy {de gate valve assembly (40) further
comprising a downstream bypass (86) in the body €4f=nding between the cavity (45) and the
downstream flow passage and a check valve (88eimbownstream bypass (86).

11. The gate valve assembly (40) of claim 10, whereendheck valve (81) in the upstream
bypass (79) allows flow from the upstream flow pa&gsto the cavity (45) and blocks flow from
the cavity (45) to the upstream flow passage anererh the check valve (88) in the downstream
bypass (86) allows flow from the downstream flovegeage to the cavity (45) and blocks flow

from the cavity (45) to the downstream flow passage
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a resilient mid portion disposed between the forward end and the rearward end that exerts an axial
force on the forward end for maintaining the static sealing interface and the sliding sealing interface
and that defines a pressure barrier between an inner circumference and an outer circumference of the
annular body. 13. The valve seat (48, 52) of claim 12, further comprising slots (70, 75) in the mid
portion for providing axial resiliency in the annular body, wherein the slots (70, 75) extend from an
outer terminal radius of the annular body towards an axis of the annular body. 14. The valve seat (48,
52) of claim 13, fur?t(\}éaer comprisi ﬂots %72* 76) that exten%g}g n inner. terminal radius of the
annular B3dy GVEPHERED U RAMATEIE GRS ANF PRI, CEPHAE daive seat (48, 52) of
claim 12, further comprising a shoulder (62, 66) on the inner terminal radius of the annular body, a

recess (61, 65) that extends on thepner terminal radius of the annular body frgm shoulder (62, 66)
T B D B0 B S R D e

an_annu | )
to the rearward eng, anci"a sle e recess 6 e valv , ofclaim

12, further iSi 0 terminal. radj the annular body, a recess on the
outer terﬁqﬁﬁgﬁ@%%@&%ﬁ%%ﬁgﬁ é{e%\?/lérkgﬁ gﬁ%ﬁ%ﬁ#ﬁﬁ by the shoulder, and a sleeve (96, 98)

in the recess.

a face (73) on the rearward end of the annulay boidforming a static sealing interface

with a valve body pocket (46);

a face (74) on the forward end of the annular Hodyorming a sliding sealing interface

with a valve member (54); and

a resilient mid portion disposed between the fodvend and the rearward end that exerts
an axial force on the forward end for maintainihg ttatic sealing interface and the sliding
sealing interface and that defines a pressuredrdreitween an inner circumference and an outer

circumference of the annular body.

13. The valve seat (48, 52) of claim 12, further comsipg slots (70, 75) in the mid portion
for providing axial resiliency in the annular bodayherein the slots (70, 75) extend from an outer
terminal radius of the annular body towards an akihe annular body.

14.  The valve seat (48, 52) of claim 13, further comsipg slots (72, 76) that extend from an
inner terminal radius of the annular body towatasduter terminal radius of the annular body.
15. The valve seat (48, 52) of claim 12, further cosipg a shoulder (62, 66) on the inner
terminal radius of the annular body, a recess §6) that extends on the inner terminal radius of
the annular body from the shoulder (62, 66) to reward end, and a sleeve (63, 67) in the

recess (61, 65).

15



17. The valve seat (48, 52) of claim 12, wherein the shoulder is a forward shoulder (62, 66) and the
end of the recess (61, 65) is a forward end, the valve seat (48, 52) further comprising a rearward
shoulder on the outer terminal radius of the annular body distal from the forward shoulder and defining
a rearward end of the recess and a sleeve (96, 98) in the recess having a length less than the length
of the recess. 18. The valve seat (48, 52) of claim 12, further comprising shims (100, 102) disposed in
the slots (70, 72), the shims (100, 102) having a thickness less than a thickness of the slots (70, 72).

16. The valve seat (48, 52) of claim 12, further cosipg a shoulder on the outer terminal
radius of the annular body, a recess on the oatarinal radius of the annular body having an
end defined by the shoulder, and a sleeve (96n9Bk recess.

17.  The valve seat (48, 52) of claim 12, wherein theutdter is a forward shoulder (62, 66)
and the end of the recess (61, 65) is a forward #edvalve seat (48, 52) further comprising a
rearward shoulder on the outer terminal radiushef annular body distal from the forward
shoulder and defining a rearward end of the reaedsa sleeve (96, 98) in the recess having a
length less than the length of the recess.

18. The valve seat (48, 52) of claim 12, further comsipg shims (100, 102) disposed in the

slots (70, 72), the shims (100, 102) having a téds less than a thickness of the slots (70, 72).
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