SELF ALIGNING SPHERICAL BACKSEAT ASSEMBLY FOR A VALVE BACKGROUND 1. Field of
Invention [0001] The invention relates generally to a valve assembly. More specifically, the invention
relates to a backseat assembly for a gate valve assembly that is pivotable with respect to a stem of the
gate valve assembly. 2. Description of Prior Art [0002] Gate valves typically have a body with a cavity
intersected by a flow passage. A gate moves in the cavity between a closed position, blocking flow
through the flow passage and an open position that allows flow through the passage. A stem is usually
included for moving the gate that engages the gate, and when rotated, causes the movement of the
gate. The stem 8iktelRdd thedU i GaShtEih RIESAAJRAC thSHAD B\ AGIRK Bht¥ tFaNTCASIéh ¢eals seal
between the stem and the stem passage, preventing leakage of pressure from the cavity. [0003] Gate
valves sometimes include a backseat feature for li tween a valve stem and valve bonnet so
that packing in the valve assembly can be cm&ats are typically made up of complimentary
profiled surfaces in the stem and valve bonnet that when urged together isolate pressure
communication9agitheeifranBackseats are generally energized by the pressure in the flow through
the valve exerting a force on a bottom surface of the valve stem and urging together the profiled

surfaces in the stem and bonnet.
[0001] The invention relates generally to a valve assembly. More specifically, the invention

relates to a backseat assembly for a gate valve assembly that is pivotable with respect to a stem

of the gate valve assembly.

2. Description of Prior Art

[0002] Gate valves typicaly have a body with a cavity intersected by a flow passage. A gate
moves in the cavity between a closed position, blocking flow through the flow passage and an
open position that allows flow through the passage. A stem is usually included for moving the
gate that engages the gate, and when rotated, causes the movement of the gate. The stem extends
through a stem passage in the body of the gate valve. Stem seals seal between the stem and the

stem passage, preventing leakage of pressure from the cavity.

[0003] Gate vaves sometimes include a backseat feature for sealing between a valve stem and
valve bonnet so that packing in the valve assembly can be changed. Backseats are typically
made up of complimentary profiled surfaces in the stem and valve bonnet that when urged
together isolate pressure communication aong the stem. Backseats are generally energized by
the pressure in the flow through the valve exerting a force on a bottom surface of the valve stem

and urging together the profiled surfaces in the stem and bonnet.



SUMMARY OF THE INVENTION [0004] Provided herein is an example of a gate valve assembly that
includes a body with an inner cavity. A neck opening is formed through the body that has a conically
shaped portion intersecting the cavity. This example of the gate valve assembly also includes a stem
that projects into the neck opening in the body and having an end in the cavity that is coupled to an
end of a gate. A profile circumscribes a portion of the stem that has a radius that changes along a
length of the stem. A ring like backseat member is on the profile, that can rotate and pivot with respect
to the stem. The backseat member has an inner surface complementary to an outer surface of the
profile. An outer surface on the backdEVIMBMIieF AdsEal DdEdrs$lbed complementary to the
conically shaped portion of the neck opening. Thus when the stem is urged in a direction that wedges
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sealing interface. An o-ring is provided In a space between an upper en a lower end

of the pf%ﬂlfﬁaﬁ&@?ﬁ(ﬁ%h ReRURREAN9I5% s iR danrieh he RIGRINERBRGS3IeRg Yith an

elongated flex leg that ends from an interface between the recess and inner surface, wheére the flex

leg biasqgrarithEIadrOTRE iy A SRR, tRPBRLG GHMPASR T bhdt EAIEF AR RIGERRHIT

retainer circumscribing the stem adjacent a lower end of the profile and a soft metal inlay on an upper

surface gedhar e tRer daa. CaHaBacRI AicphiiER @S i enhackaRatenempRINBAIFO ISR $Rfding
interface. Optionally, the flex leg forms a sealing interface when biased against the profile that is
maintainggaith optatie primtliltinghobiie saacuitbrreprepbdistze hrehsaahmempert bh ofpgagample,
the profile has a spherical type curvature. [0005] Also described herein is a gate valve assembly that is
made upcofrplboyitarifht@nherenicalNitysiasie poppasagetio Heekoopshhayingrasatiealtiisbaneisopening
that is adjacent the cavity, an elongated cylindrically shaped stem that extends from within the cavity
and into tingedtiema piaestémethat prefitesine badcaeht mopaips rhietw edr ise shexfil & anthipeneokvemtoutes surface
that resembles a portion of a sphere, an annular backseat member having an inner surface formed
complenseatasyf aombd levwesh thectesnrdadaefkiopgniofile Andiamuznteta nefaseothiang|in rveletede
sealing engagement with the conically shaped opening, and a spring like member that forms a sealing
interfacea@jaddhe stenrfand posiionsscadieaethanbrervingach efolne becksaage roemiebickistiae @ember
is in sealing engagement with the conically shaped opening. The spring like member can be a flex leg
disposed&sHi gk sarl iRIRE D Pekesa ¢Re seeinenmpe basiseraR e SOVERE WIRGR e Giamst ise
profile. A recess may be formed in the backseat member, where the recess extends radially outward a
distance IR Sligher HOFHED ia@subatkiangdyPpeFan \RseR it HEPERPalse T BisHiRe! thkthex leg. In

one optional embodiment, the gate valve assembly further includes an annular retainer circumscribing
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between the stem and stem passage and that maintains the seal when the stem is tilted into an
unahgnemlenc&n%eﬁﬁ%%ﬁe@@m%#ﬁw Drinsludasiiat inoneasealins medarrpdiasgsnt a
surface of the backseat member when the outer surface of the backseat member is in sealing
engagement with the conically shaped opening. In an example, the backseat member has an inner
surface formed complementary to the curved outer surface of the profile.




BRIEF DESCRIPTION OF DRAWINGS [0007] 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: [0008] FIG. 1 is a side partial sectional view of
an example embodiment of a valve assembly having a backseat stem seal in accordance with the
present invention. [0009] FIG. 2 is a side sectional view of an example of the backseat stem seal of
FIG. 1 between a stem and a bonnet and in an unsealed position in accordance with the present

disclosure. [0010] FIG. 3 is a side sectional view of le of the backseat st | of FIG. 1
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member. In one example, the profile has a spherical type curvature.

[0005] Also described herein is a gate valve assembly that is made up of a body with an inner
cavity, a stem passage in the body having a conically shaped opening that is adjacent the cavity,
an elongated cylindrically shaped stem that extends from within the cavity and into the stem
passage, a profile circumscribing a portion of the stem having a curved outer surface that
resembles a portion of a sphere, an annular backseat member having an inner surface formed
complementary to the curved outer surface of the profile and an outer surface that is in selective
sealing engagement with the conically shaped opening, and a spring like member that forms a
sedling interface adjacent a surface of the backseat member when the outer surface of the
backseat member is in sealing engagement with the conically shaped opening. The spring like
member can be a flex leg disposed on the inner surface of the backseat member and that is
selectively biased against the profile. A recess may be formed in the backseat member, where
the recess extends radially outward a distance from the inner surface and substantially parallel
with the inner surface to define the flex leg. In one optiona embodiment, the gate valve
assembly further includes an annular retainer circumscribing the stem and having a soft metal
inlay on an upper surface that sealingly engages a lower surface of the backseat member. The
spring like member may be aflex element that resiliently maintains a sealing interface on alower
surface of the backseat member. The flex element may optionally be part of an annular retainer

that circumscribes the stem adjacent a lower end of the profile and wherein a metal o-ring is



[0013] 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 [0014] The method and system of the present disclosure will now be described more fully
hereinafter with reference to the accompanying drawings in which embodiments are shown. The
method and system of the present disclosure may be in many djfferent forms and should not be
construc RO B TUE RGP RPN AN SRV el o0 B ' TACE PR G are
provided so that this di§ losure will be thorough and complete, and will fully convey its scope to those
skilled incfﬁ%ug'?t?rﬁﬂgg %um%gﬁm‘efer to like elements throughout. [0015] It is to be further understood
that the scope of the present disclosure is not limited to the exact details of construction, operation,
exact mateisisAAbERReARRE terldeneanet daRes el casdanelyicriiptedRer8 AU N RBESWldye
apparent to one skilled in the art. In the drawings and specification, there have been disclosed
illustrativigi gimpohinee ndavand aadtbougissipedifialer nigianeaeing laysemi tHey sigpusashéniagererns and
descriptive sense only and not for the purpose of limitation. Accordingly, the improvements herein
describeddpaietihehefeesity, ke dienitedsenyl p\cthepasopeanf drongape gk ddeieshs. sfzpaé | Refethiang to
FIG. 1, gate valve 11 is of a type typically used in oilfield applications for controlling well fluid flow.
Valve 1lektends hauty WihinHioh caaty Bad isiogiecysieoe mmssagrtipl erpfd easrasnssooNvmgBoplyr tldnhes a
central gate cavity 15 having aligned inlet and outlet ports (not shown) for the flow of fluid through
valve 11th@sten favirngke sunedrogaresvhads aslancannalabeeta sitglecsiziscobangibesiatggiecadhte 17
has an aperture 19 that aligns with the inlet and outlet ports (not shown) of valve 11 in the open
position. a3 ayeen enslsdkthe dvplileenTihi sremblediserplosttitie, gatfcrpiveaifespabiNomaHeaesamaslal. [0017]
A stem 21 connects to gate 17 for moving gate 17 between the open and closed Position_s._ Generally,
in gate VAPFKSShBIRMBRE RIFEUNASEIE0HIG R ROSt B Of ot IRFEH kehal ey islem Ay ieRRS RhtaKRY dHagefred to
as a rising stem, and another that remains axially stationary when rotated, referred to as a non-rising
stem. In SRk RERVRTNERCaIERI S Raveasi bbb et e Beh hE PR dediigsHistage 22

into cavity 15, stem passage 22 being in fluid communication with cavity 15. Stem 21 e_n%%?es a

threadedPAH HIRGRESHOthar v UG KPINRIIREY WRiOR BIckHERs 2 I aRia RS B T GF Gate 17.
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sealing engagement with the conically shaped opening. In an example, the backseat member has

an inner surface formed complementary to the curved outer surface of the profile.



[0018] Body 13 includes a bonnet 25, which is an upper housing that bolts to the upper end of body
13. Bonnet 25 forms the upper end of gate cavity 15 and has a neck 26 through which stem passage
22 extends. Stem seals 27 in stem passage 22 seal around stem 21 to prevent leakage of pressurized
fluid from gate cavity 15. Stem seals 27 may be of a variety of types. [0019] A variety of devices may
be used to impart rotational motion to stem 21, including hydraulic, electrical and manual. In this
example, a roll pin 29 connects the upper end of stem 21 to a bearing carrier 31. An optional bearing
carrier 31 has upper and lower bearingi ES; 35 for accommodating axial thrust imposed on stem 21
due to pressure in gate cavity 15: '@%@Mng lower pressure ratings, may
not require thrust bearings 33, 35. Bearing carrier 31 mounts rotatably within a stationary collar 37.
Collar 371 &X5ihrSerny ahHeatrotis e enspprneti rbbthsopiesent éakepBoN0TR0)bgeasbisk, 38hers writs to
collar 37 in this embodiment. Gear box 39 has an output shaft 41 that extends into a polygonal
receptacREGANRR APRRIEEAFNS teaRiian RIESEASVERTEKES 16 SRNIHRRIAT YA tRRCSONCAEN(SbX 39
provides a mechanical advantage to the rotation of hand wheel 43. Gear box 39 is optional and many
gate vaNEVHERid0IMNCRose of smaller size and lower pressure ratings, do not utilize a gear box.
[0021] A backseat seal assembly 45 locates at junction of stem passage 22 with the upper end of gate

cavity 110\%?}/&5?&%? i‘?@'ﬁﬁ%;ﬂ%#%é&%ﬂ%'&vi%@&q‘@%ﬂ?ﬁ?@eﬁﬁggﬁﬂﬂ&t 'ghalR fpressure

in gate c 5 to communicate to stem seals 27. In the event o age of stem seals 27/, the
operator eafaciialR DacksrPlapRl ARIRIBRN ARiRIREA IR RIGERHER, i gate cavity 15. Once the
pressure in gate cavity 15 is relieved, the operator can replace stem seals 27. [0022] FIG. 2 is a
detailed side sectional view of an example of a portion of the gate valve assembly 11 of FIG. 1 that
illustrate OO RBES2 &% 8calces=st nialyviEsvinfaan expapbizaf thevbadksesh deksoedl it dil & deatvipetb of
FIG. 2 is illustrated as having an annular backseat member 47 with lower and upper surfaces 49, 51
that are autanthipernehandd manaxissArcialié gempeartiansawidh ikeieseotigiselgsafethe backseat
member 47 includes a lower portion that is substantially parallel with the axis Ax and extends upward

from an (jgc_i f.the lqwer surface 49. At an upper H f the lower portio the outer radial
porphor DEHld BecR e e TEAr 0 UL T AR SRS S A5b b bTort B8 B
having a_syrface that extends at an_ angl ligue to the axis Ax. Distal from the lower portion 53, the
nper o S BRI S AR O e L OB e i he
example of FIG. 2 is that the lower end of the stem passage 22 flares radially outward to define an
opening BREOWG intaEsaciing ithote viavityfliheTdersisiesopHIt: Gpritingnbtdafingsal kprting surface
57 that has a slope approximately complementary to the slope of the upper portion 55.

accordance with the present disclosure.

[0012] FIG. 5 is a side sectional view of an aternate embodiment of the backseat stem sed

between a stem and bonnet of FIG. 3 in accordance with the present invention.

[0013] 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 al alternatives, modifications, and equivalents, as may be

included within the spirit and scope of the invention as defined by the appended claims.



[0023] An inner surface 59 of the backseat member 47 of FIG. 2 is curved with respect to its axis; and
where the curvature is complementary to a profile 61 shown formed on an outer circumference of the
stem 21. In one example embodiment, the profile 61 resembles a portion of a sphere, so that when
engaged with the profile 61, the backseat member 47 can rotate at least partially about the stem 21.
Moreover, the corresponding configurations of the inner surface 59 and profile 61 allow pivoting of the
backseat member 47 with respect to the stem 21. [0024] An annular retainer 63 is further included in
the example of the backseat seal assembly 45 of FIG. 2. In the example of FIG. 2, the retainer 63
includes a ring-like body 65 tHaE indUNEdD EBCHRItET HFONOE dNWENTAMR1 disposed adjacent to and
below the lower surface 49. A furrow 66 is provided on an outer radial surface of the body 65 set

axially d \gﬁa@from n upper surface, of the body 65. The presence of the furtpw 66 defines a
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one example the flex element 67 is, in biasing engagement with the lower surface 49 of the hackseat
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90 degree an ring 7171s shown provided on an outer surface of the stem adjacent
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space for t -ring 71. Thus, a sealing means Is provi y the O-ring 71°a element 67 for

blocking REESRIIR&P IR CRUOA Ab&RA PSRV ARG ek EsRLIBRMBRT dilifi PieshveY-it025] A

snap ring 73 may optionally be included with the backséat seal assembly 45. A groove 75 is shown

formed %&%@ﬁ@fﬁ&é@él&ﬂPé@%é@t%%%rﬂﬂ&@?@@'%é@@@&%@rﬁ@%ﬁéﬁﬂ%&l- The presence of the

snap rin can help contain the respective axial positions of the backseat element 47 and snap ring
21. [0026] Referring now to FIG. 3, an example is shown of energizing the backseat seal assembly 45
against tH®Henihds T Eraber vladdisigodrist tine seaperiiiheapieserirdisglostire Eient pattesde te More
specifically, a section of the upper portion 55 is shown contacting the sealing surface 57 thereby
defining exaettieig v fane betinecpendi packashimaerabs ol prabriivortie sImvman gesesteerivshe
example of FIG. 3, the respective surfaces of the upper portion 55 and sealing surface 57 lie in planes
that are A19HdLEH sl <Svbvaheatanithoe ARRAEEXEnaPR HIFREGIathe igtved S dbahani BSS apher
portion 55 engages the sealing surface 57 while a section of the upper portion proximate the upper
surface 5PeRHEHNsHRER darraberd M IHessd dlingi<tiva &nbedinisiia ang LA Y SRSREEIN LSS the
upper portion 55 and sealig‘? surface 57 become engaged results in a force urgin the lower surface
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and badflsr%ﬁét%ﬁ.m rc]:tcélr7d'| ngly, the improvements herein described are therefore to be limited only by

the scope of the appended claims.

[0016] Referring to FIG. 1, gate valve 11 is of a type typically used in oilfield applications for
controlling well fluid flow. Vave 11 has a body 13, which may be a single piece or multiple
pieces as shown. Body 13 has a central gate cavity 15 having aligned inlet and outlet ports (not
shown) for the flow of fluid through valve 11. Gate 17 strokes within gate cavity 15 and may be
asingle slab or atwo-dlab type. Gate 17 has an aperture 19 that aligns with the inlet and outlet
ports (not shown) of valve 11 in the open position. Gate 17 blocks flow when in the closed

position, which is the position shownin FIG. 1.



[0027] An advantage of the backseat seal assembly 45 enclosed herein is illustrated in side sectional
view in FIG. 4. As shown, the stem 21 has tilted coaxial to axis As, which is at an angle 0 with respect
to the axis Ax of the valve assembly 11. However, the complementary curved surfaces respectively of
the inner surface 59 and profile 61 allow the pivoting action between the stem 21 and backseat
member 47 to take place without compromising the sealing ability of the backseat seal assembly 45.
More specifically, sealing interfaces are maintained between the upper portion 55 and sealing surface

57, the retainer 63 kseat member 47, and retai d stem 21. Maintaining the seall
torace NUMEArF D PACIBFeS AR, 1A G 0P &R R e 2 S TR ] TR epart o
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stem 21, ema e against the stem 21 to continue sealing-along the outer surface
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method described herein while yetstill achieving successful backseat sealing within a gate valve.

[0028] FifipdsyAyside SesHionadiiayeoh atisiNAie S aAmaie £he Hmentel Biarsie eabHsab

assembly 45A for use between a stem 21 and bonnet 25 of a valve assembly. The backseat element

47A of Fianbis 56\ Haniteadacesgald 1o MEHAQR: T IRRYESUPRERI 20 And Hischasesson! £xtends
radially outward from the inner surface 59A and has a portion that runs parallel to the inner surface

S9A but sst&asdtiiad et istentriakd thenebasa. ihhisntionafgie 1ecess 77 defines a flex leg 79 that
forms a portion of the inner surface 59A and responds similar to a cantilever member. Strategically
forming of the flex leg 79 provides a force from the leg 79 that is directed radially inward onto an outer
surface ¢PEA8] RO 1511 BFl HORT M BARE A g Rl fecan BEREE SRUH B ISk SSHE At PREr £nthef stem
21. Also optionally, the retaining element 68A is shown having a body 65A whose cross-section is
substantRafy reb & e @R heiHPRRE PatahipRieteri¥nt el hsameckirdiRrrgmiAigf6ihd the
stem 21 adjacent a lower end of the profile 61. Optionally, included on an upper surface of the body
65A is aRTagPar RAEMSy PSS frihTaMRASPEG férSirhA IO o RPIRERLIE e Aber 47A.
Similar to the embo im%nts of FIGS, Z‘i%zou h 4, h;gembodim nt of the hackseat seal assembly 45A
of FIG. PIEAZHLEAM 6R S Sk BAELEAS2S B PR LGN T WBRhe stom 21 i ited as

illustrated in FIG. 4. In one example, the soft metal inlay 81 provides a resilient body that can allow for
the tilting gpeye & atyisreRiEaN gy e alRD dinsliRR: MRS InskagadlaghtheiSier kAl 27 Is
detected, the backseat seal assembly 45 can be energized (FIG. 2) to block pressure communication
betweenHigaadhelbduaed avpveatng OnetHg S&@nipl @mesapiRl ooaierdidisththgpackse at seah
assembly 45 can be done by releasing the set screw and unscrewing collar 37 from bonnet neck 26 a
selected Zistaateaihg RIS BE IAgastiond theth epuaesBIMMluppe badksaat merng 38 §61G. 2) to
move upward an increment until the upper portion 55 and sealing surface 57 contact each other and
deflect tddoeatanmesddtingradial seaist Tinpatechosesn 2 ce treprestacenh wile peergul®. irsthatl eavity 15
being isolated. Normally, the pressure in gate cavity 15 is first relieved before removing stem seals 27
(FIG. 1).vahtesrppiacihgrlthéhesernasoa @vertheesollar &ings retayhteh eafititat thush ésastegs 23, 8dwnward
to the position shown in FIG. 2. This sets the upper portion 55 away and out of contact with the sealing
surface Be0UBOYTTH3prewents nvietaiy wikkiey ivgdtioaasincahiardibr&oisanal sedafsebytthtzadytout the
objects and attain the ends and advantages mentioned, as well as others inherent therein. While a
presentlyhsreppacRne Afstimeenect2he invention has been given for purposes of disclosure, numerous
changes exist in the details of procedures for accomplishing the desired results. These and other
similar fications will readily suggest themselves to those skilled in the agf,, and are.intended to be
cncompaCaad ke pe S TSR SIS TR Rt et R S B R e
claims.

41 that extends into a polygonal receptacle in bearing carrier 31. A hand whedl 43 connects to

the input of gear box 39. Gear box 39 provides a mechanical advantage to the rotation of hand



PARTS LIST 11valve 13body 15cavity 17gate 19aperture 21stem 22stem passage

whedl 43. Gear box 39 is optional and many gate valves, particularly those of smaller size and

lower pressure ratings, do not utilize a gear box.

[0021] A backseat seal assembly 45 locates at junction of stem passage 22 with the upper end of
gate cavity 15. Backseat sea assembly 45 is normally in an unsealed condition, which allows
any pressure in gate cavity 15 to communicate to stem seals 27. In the event of leakage of stem
seals 27, the operator can actuate backseat seal assembly 45 to seal the pressure in gate cavity 15.

Oncethe pressurein gate cavity 15 isrelieved, the operator can replace stem seals 27.

[0022] FIG. 2 is a detailed side sectional view of an example of a portion of the gate valve
assembly 11 of FIG. 1 that illustrates the backseat seal assembly 45 in an expanded view. The
backseat seal assembly 45 of FIG. 2 isillustrated as having an annular backseat member 47 with
lower and upper surfaces 49, 51 that are substantially normal to an axis Ax of the stem 21. The
outer radia periphery of the backseat member 47 includes a lower portion that is substantially
parallel with the axis Ax and extends upward from an outer edge of the lower surface 49. At an
upper end of the lower portion 53, the outer radial periphery of the backseat member 47 bevels
radialy inward to define an upper portion 55 shown having a surface that extends at an angle
oblique to the axis Ax. Distal from the lower portion 53, the upper portion 55 terminates at an
outer radia end of the upper surface 51. Further illustrated in the example of FIG. 2 is that the
lower end of the stem passage 22 flares radially outward to define an opening 56 shown
intersecting with the cavity 15. The sides of the opening 56 define a sealing surface 57 that has a

slope approximately complementary to the slope of the upper portion 55.

[0023] An inner surface 59 of the backseat member 47 of FIG. 2 is curved with respect to its

axis, and where the curvature is complementary to a profile 61 shown formed on an outer



23nut 24cavity 25bonnet 26neck 27stem seals 29roll pin 31bearing carrier 33upper bearings

circumference of the stem 21. In one example embodiment, the profile 61 resembles a portion of
a sphere, so that when engaged with the profile 61, the backseat member 47 can rotate at least
partialy about the stem 21. Moreover, the corresponding configurations of the inner surface 59

and profile 61 allow pivoting of the backseat member 47 with respect to the stem 21.

[0024] An annular retainer 63 is further included in the example of the backseat seal assembly
45 of FIG. 2. Inthe example of FIG. 2, the retainer 63 includes a ring-like body 65 that mounts
on an outer surface of the stem 21 disposed adjacent to and below the lower surface 49. A
furrow 66 is provided on an outer radia surface of the body 65 set axialy downward from an
upper surface of the body 65. The presence of the furrow 66 defines a cantilever like flex
element 67 on the upper surface of the body 65 and along its outer periphery. In one examplethe
flex element 67 is in biasing engagement with the lower surface 49 of the backseat member 47
and defines a sealing interface between the retainer 63 and backseat member 47. The lower end
of the profile 61 juts radialy inward and to define a transition 69 that in cross-section forms a 90
degree angle. A metal O-ring 71 is shown provided on an outer surface of the stem 21 and
adjacent the transition 69. A rectangular groove on an inner radial surface of the body 65
provides an open space for the O-ring 71. Thus, a sealing means is provided by the O-ring 71
and flex element 67 for blocking pressure communication on a path between the backseat

member 47 and stem 21.

[0025] A snap ring 73 may optionally be included with the backseat seal assembly 45. A groove
75 is shown formed circumferentially around the stem 21 and axialy just above the profile 61.
The presence of the snap ring 71 can help contain the respective axial positions of the backseat

element 47 and snap ring 21.



35lower bearings 37collar 39gear box 41output shaft 43hand wheel 45backseat seal assembly
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[0026] Referring now to FIG. 3, an example is shown of energizing the backseat seal assembly
45 against the bonnet 25 thereby blocking pressure communication through the stem passage 22.
More specifically, a section of the upper portion 55 is shown contacting the sealing surface 57
thereby defining a sealing interface between the backseat member 47 and bonnet 25. As
illustrated in the example of FIG. 3, the respective surfaces of the upper portion 55 and sealing
surface 57 lie in planes that are disposed at angles to one another. In the example of FIG. 3, a
lower section of the upper portion 55 engages the sealing surface 57 while a section of the upper
portion proximate the upper surface 51 remains spaced apart from the sealing surface 57.
Upwardly urging the stem 21 so the upper portion 55 and sealing surface 57 become engaged
results in a force urging the lower surface 49 and flex element 67 into contact thereby enhancing

the sealing functions between the retainer 63 and backseat element 47.

[0027] An advantage of the backseat seal assembly 45 enclosed herein is illustrated in side
sectional view in FIG. 4. As shown, the stem 21 has tilted coaxia to axis As, which is at an
angle 6 with respect to the axis Ax of the valve assembly 11. However, the complementary
curved surfaces respectively of the inner surface 59 and profile 61 alow the pivoting action
between the stem 21 and backseat member 47 to take place without compromising the sealing
ability of the backseat seal assembly 45. More specifically, sealing interfaces are maintained
between the upper portion 55 and sealing surface 57, the retainer 63 and backseat member 47,
and retainer 63 and stem 21. Maintaining the sealing interface between the retainer 63 and flex
member 47 when the stem 21 tilts is due at least in part to the spring-like action of the flex
element 67, which allows compression of the flex element 67 on one side (schematically
represented on the right side of FIG. 4) and axial movement of the portion of the flex leg 67

upward where the body 65 has angled downward from the tilt of the stem 21. A left side of FIG.
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4 illustrates a relaxed flex element 67 that continues to maintain a sealing surface against the
lower surface 49 of the backseat element 47. Also, because the retaining element 63 is mounted
to the stem 21, the O-ring 71 remains in place against the stem 21 to continue sealing along the
outer surface of the stem 21. Accordingly, misalignment of stems may be accommodated with
use of the design and method described herein while yet still achieving successful backseat

sealing within a gate valve.

[0028] FIG. 5 is a side sectional view of an aternate example embodiment of a backseat sedl
assembly 45A for use between a stem 21 and bonnet 25 of a valve assembly. The backseat
element 47A of FIG. 5 is shown having a recess 77 formed along its inner surface 59A. The
recess 77 extends radially outward from the inner surface 59A and has a portion that runs parallel
to the inner surface 59A but set back radialy outward therefrom. This portion of the recess 77
defines a flex leg 79 that forms a portion of the inner surface 59A and responds similar to a
cantilever member. Strategically forming of the flex leg 79 provides aforce from the leg 79 that
is directed radially inward onto an outer surface of the profile 61 and forms a seaing interface
between the backseat member 47A and stem 21. Also optionaly, the retaining element 68A is
shown having a body 65A whose cross-section is substantially rectangular and wherein the
retaining element 63A mounts circumferentially around the stem 21 adjacent a lower end of the
profile 61. Optionally, included on an upper surface of the body 65A is an inlay 81 that may be
formed from a metal softer than the metal of the backseat member 47A. Similar to the
embodiments of FIGS. 2 through 4, the embodiment of the backseat seal assembly 45A of FIG. 5
can maintain sealing in the stem passage 22 even in conditions when the stem 21 is tilted as
illustrated in FIG. 4. In one example, the soft metal inlay 81 provides a resilient body that can

alow for the tilting movement while maintaining a sealing function.
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[0029] If leakage past the stem seals 27 is detected, the backseat seal assembly 45 can be
energized (FIG. 2) to block pressure communication between the cavity 14 and above the
opening 56. In an example, energizing the backseat seal assembly 45 can be done by releasing
the set screw and unscrewing collar 37 from bonnet neck 26 a selected distance. The pressure in
gate cavity 15 causes stem 21 and backseat member 47 (FIG. 2) to move upward an increment
until the upper portion 55 and sealing surface 57 contact each other and deflect to form a metal-
to-metal seal. The stem seals 27 can be replaced with pressure in the cavity 15 being isolated.
Normally, the pressure in gate cavity 15 isfirst relieved before removing stem seals 27 (FIG. 1).
After replacing the stem seals 27, the collar 37 is retightened that pushes stem 21 downward to
the position shown in FIG. 2. This sets the upper portion 55 away and out of contact with the

sealing surface 57.

[0030] The present invention described herein, therefore, is well adapted to carry out the objects
and attain the ends and advantages mentioned, as well as others inherent therein. While a
presently preferred embodiment of the invention 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.
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79flex leg 8linlay CLAIMS What is claimed is. 1. A gate valve assembly comprising: a body having a
cavity formed therein; a neck opening formed through the body and having a conically shaped portion
that intersects with the cavity; a stem that projects into the neck opening in the body and having an
end in the cavity that is coupled to an end of a gate;

PARTSLIST

11 valve

13 body

15 cavity

17 gate

19 aperture
21 stem

22 stem passage
23 nut

24 cavity

25 bonnet

26 neck

27 stem seals
29 roll pin

31 bearing carrier

33 upper bearings

35 lower bearings

37 collar

39 gear box

41 output shaft

43 hand whesel

45 backseat seal assembly
47 backseat member

49 lower surface
51 upper surface
53 lower portion

55 upper portion
57 sealing surface

59 inner surface
61 profile

63 retainer

65 body

66 furrow
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a profile circumscribing a portion of the stem and having a radius that changes along a length of the
stem; and a ring like backseat member slidingly and pivotingly set over the profile and having an inner
surface complementary to an outer surface of the profile and an outer surface with a portion
complimentary to the conically shaped portion of the neck opening, so that when the stem is urged in a
direction that wedges the backseat member between the profile and the neck portion, a seal is formed
between the stem and neck opening. 2. The gate valve assembly of claim 1, further comprising an
annular retainef, mounted around the stem and positioned adjacent a lower surface of the backseat
member %4 defil€ 1Nt sealing interface between the retainer and backseat member, so that
when thédStem tigsfti@m an aligned position to an unaligned position, the sealing interface is
maintainegd in tt@ﬂy@aligned position. 3. The gate valve assembly of claim 2, wherein the retainer
compriseg,a body, a.furrow formed in an outer radial surface of the body that defines a spring like flex
element that prgﬁlég{éq%dially outward from the body and that biases against the lower surface of the
backseat’memi@®a¢eform a sealing interface. 4. The gate valve assembly of claim 3, further
comprising an @gHag that is provided in a space between an upper end of the body and a lower end of
the profils; 5. 'I}p& ate valve assembly of claim 1, wherein a recess is formed along the inner surface
of the backseat member and a flex leg having an elongated cross section depends from an interface
between&he rebd8% and inner surface and biases against the profile. 6. The gate valve assembly of
claim 5, further comprising an annular retainer circumscribing the stem adjacent a lower end of the
profile and a soft metal inlay on an upper surface of the retainer that contacts a lower surface of the
backseat member that forms a sealing interface.
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7. The gate valve assembly of claim 5, wherein the flex leg forms a sealing interface when biased
against the profile that is maintained with rotation and tilting of the stem with respect to the backseat
member. 8. The gate valve assembly of claim 1, wherein the profile has a spherical type curvature. 9.
A gate valve assembly comprising: a body having a cavity formed therein; a stem passage in the body
having a conically shaped opening that is adjacent the cavity; an elongated cylindrically shaped stem
that extends from within the cavity and into the stem passage; a profile circumscribing a portion of the
stem having a curved outer surface that resembles a portion of a sphere;

CLAIMS

What isclaimed is.

1. A gate valve assembly comprising:

abody having a cavity formed therein;

a neck opening formed through the body and having a conically shaped portion that

intersects with the cavity;

astem that projects into the neck opening in the body and having an end in the cavity that

is coupled to an end of a gate;

a profile circumscribing a portion of the stem and having a radius that changes aong a

length of the stem; and

aring like backseat member dlidingly and pivotingly set over the profile and having an
inner surface complementary to an outer surface of the profile and an outer surface with a
portion complimentary to the conically shaped portion of the neck opening, so that when
the stem is urged in adirection that wedges the backseat member between the profile and

the neck portion, a seal is formed between the stem and neck opening.

2. The gate valve assembly of clam 1, further comprising an annular retainer mounted
around the stem and positioned adjacent a lower surface of the backseat member to define a
resilient sealing interface between the retainer and backseat member, so that when the stem tilts
from an aligned position to an unaligned position, the sealing interface is maintained in the

unaligned position.
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an annular backseat member having an inner surface formed complementary to the curved outer
surface of the profile and an outer surface that is in selective sealing engagement with the conically
shaped opening; and a spring like member that forms a sealing interface adjacent a surface of the
backseat member when the outer surface of the backseat member is in sealing engagement with the
conically shaped opening. 10. The gate valve assembly of claim 9, wherein the spring like member
comprises a flex leg disposed on the inner surface of the backseat member and that is selectively
biased against the profile. 11. Th%ﬁate valve assembly of claim 10, whereinar ceﬁs Is formed in the

backseat’mem thﬁttee\f@B’r‘?d% P{yc&ﬁ Wg% Eérf?orrﬁ%@rirﬁ(?@?pg.\%@e 0% & fQWtially
llel with the. i f defi fl . 12.Th t bly of claim 10, furth
Comprsi IR ATHE SIS B e e AL o ki Ly R Gper
face t ingl face of the b . T bl
o claim B A S S e s e e PR e A R

interfapetﬁ%ﬁ%wfﬂ&f%éhe backseat member. 14. The gate .valve assembly pf claim 13,
wherein the flex element is part of an annular retainer that circumscribes the stem adjacent a lower

end of the profile and wherein a metal o-ring is disposed in sealing contact between an inner surface
of the ansular reta ngteaval\enassd@blgiroficiéere Bcéusthtihecsterising an o-ring that is provided in a

space between an upper end of the body and alower end of the profile.

5. The gate valve assembly of claim 1, wherein a recessis formed along the inner surface of
the backseat member and a flex leg having an elongated cross section depends from an interface

between the recess and inner surface and biases against the profile.

6. The gate valve assembly of clam 5, further comprising an annular retainer
circumscribing the stem adjacent a lower end of the profile and a soft metal inlay on an upper
surface of the retainer that contacts a lower surface of the backseat member that forms a sealing

interface.

7. The gate valve assembly of claim 5, wherein the flex leg forms a sealing interface when

biased against the profile that is maintained with rotation and tilting of the stem with respect to

the backseat member.
8. The gate valve assembly of claim 1, wherein the profile has a spherical type curvature.
9. A gate valve assembly comprising:

abody having a cavity formed therein;

a stem passage in the body having a conically shaped opening that is adjacent the cavity;,
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15. A gate valve assembly comprising: a body having a cavity formed therein; a stem passage in the
body having a conically shaped opening that is adjacent the cavity; a stem assembly comprising an
elongated cylindrically shaped stem that extends from within the cavity and into the stem passage, a
profile circumscribing a portion of the stem having a curved outer surface, and an annular retainer
circumscribing the stem adjacent a lower end of the profile; an annular backseat member
circumscribing a portion of the profile that provides a means for providing a seal between the stem and

stem passage and that maintains the seal when the stem is tjlted into.an unaligned position. 16. The
gate valve ass%@l?'?%?ﬁiﬁﬁi@d}fﬁﬁ e?‘%ﬁﬂ%ﬁﬁﬂé@sﬁf% é%‘e‘?ﬂ%&? tthgt%’rjrtl){saﬁgsggﬁr{aqnterface
adjacent a surface of the backseat member when the outer surface of the backseat member is in

sealing engagemegﬁpm e conically shaped opening. 17. The gate valve assembly of claim 15,
wherein the backseat member has an inner surface formed complementary to the curved outer surface

of the profile. g profile circumscribing a portion of the stem having a curved outer surface that

resembles a portion of a sphere;

an annular backseat member having an inner surface formed complementary to the
curved outer surface of the profile and an outer surface that is in selective sedling

engagement with the conically shaped opening; and

a spring like member that forms a sealing interface adjacent a surface of the backseat
member when the outer surface of the backseat member isin sealing engagement with the

conically shaped opening.

10. The gate valve assembly of claim 9, wherein the spring like member comprises aflex leg
disposed on the inner surface of the backseat member and that is selectively biased against the

profile.

11.  The gate valve assembly of claim 10, wherein arecess is formed in the backseat member
that extends radially outward a distance from the inner surface and substantially parallel with the

inner surface to define the flex leg.

12. The gate vave assembly of clam 10, further comprising an annular retainer
circumscribing the stem and having a soft metal inlay on an upper surface that sealingly engages

alower surface of the backseat member.

13.  The gate valve assembly of clam 9, wherein the spring like member comprises a flex

element that resiliently maintains a sealing interface on alower surface of the backseat member.
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14.  The gate valve assembly of claim 13, wherein the flex element is part of an annular
retainer that circumscribes the stem adjacent a lower end of the profile and wherein a metal o-
ring is disposed in sealing contact between an inner surface of the annular retainer and an outer

circumference of the stem.

15. A gatevave assembly comprising:

abody having a cavity formed therein;

a stem passage in the body having a conically shaped opening that is adjacent the cavity;

a stem assembly comprising an elongated cylindrically shaped stem that extends from
within the cavity and into the stem passage, a profile circumscribing a portion of the stem
having a curved outer surface, and an annular retainer circumscribing the stem adjacent a

lower end of the profile;

an annular backseat member circumscribing a portion of the profile that provides a means
for providing a seal between the stem and stem passage and that maintains the seal when

the stem istilted into an unaligned position.

16. The gate vave assembly of claim 15, further comprising a spring like member that forms
a sealing interface adjacent a surface of the backseat member when the outer surface of the

backseat member isin sealing engagement with the conically shaped opening.

17.  The gate valve assembly of claim 15, wherein the backseat member has an inner surface

formed complementary to the curved outer surface of the profile.
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