BACKGROUND 1. Rel ated Application [0001] This application clainms the
benefit, and priority benefit, of U S. Patent Application Serial No,

61/ 274, 0090 2billoadosAugust 12, 2009, entitled "GATE VALVEPEEAF2010845363 el d of
the Di scl osure [0002] The disclosure relates to seats for gate val ves, and
in particular for gate valves for use with oil and other fluids. 3.
Background of the Invention [0003] Gate valves are used to control fluid

fl ow through a pipe or other conduit, and include a gate, or subgate, that
may be reciprocated between a s¢alggReaponship within the gate val ve,
bl ocking flow of the fluid through the pipe and gate valve, to an open
positionwt m’em;(hgngp&ﬁmyal ve to permt flow of the fluid through the pipe
and the gate valve. e gate of the gate val ve engages and seal s agai nst
gate val|eeoigeat Thidi splisfidnotlaat hes beleSit, ofind peiof@t Benefit, of U.S. Patent

BRI EF SUMVARY [ 0004] 1 n accordance with the illustrative enbodi nents

her ei naf AgflicalRa®etifiad, 61/2%1,009eiRA August 12, 2009, entitled “GATE VALVE SEAT”,

2. Field of the Disclosure

[0002] The disclosure relates to seats for gate valves, and in particular for gate valves for

use with oil and other fluids.

3. Background of the Invention

[0003] Gate valves are used to control fluid flow through a pipe or other conduit, and
include a gate, or subgate, that may be reciprocated between a sealed relationship within the
gate valve, blocking flow of the fluid through the pipe and gate valve, to an open position
within the gate valve to permit flow of the fluid through the pipe and the gate valve. The gate

of the gate valve engages and seals against gate valve seats disposed on both sides of the gate.

BRIEF SUMMARY

[0004] In accordance with the illustrative embodiments hereinafter described, the present
gate valve seat for use in a gate valve having a gate and a gate valve body, may include: a
seat having a stepped outer wall surface; an annular shaped spring; an annular shaped spacer
ring; an annular shaped front facing lip seal adapted for sealing against a portion of the gate
valve body; an annular shaped rear facing lip seal, which seals against a first portion of the
stepped outer wall surface of the seat; the spring, spacer ring, front facing lip seal, and rear
facing lip seal may be disposed about the stepped outer wall surface of the seat, with the

spring being disposed in a compressed configuration between a second portion of the stepped



gate valve seat for use in a gate valve having a gate and a gate val ve
body, may include: a seat having a stepped outer wall surface; an annul ar
shaped spwongii/amsannul ar shaped spacer ring; an annul arcshmsped/ oisent
facing lip seal adapted for sealing against a portion of the gate valve
body; ancagrwalbsurfloa pe ther @ar addahi Rfackt FAing 6flterebwth€ Rpragaingy dlditsteant first
portion of the stepped outer wall surface of the seat; the spring, spacer
ring, fregbrdBEsadofthPgakelive. and rear facing |ip seal may be di sposed about
the stepped outer wall surface of the seat, with the spring being disposed
In a conpressed configuration between a second portion of the stepped WO
2011/ 019937PCT/ US2010/ SR 0P BESERIPTION lOFSTHEINEAMINGe seat and the spacer
ring, whereby the spring may bias the seat toward the gate of the gate
val ve. Bf06#} DESERIpREE(DNatervalldsehRAMY N6 unfiQ0&d B eeferesett thg diRpwiad ve seat
may be understood by reference to the foll ow ng

description taken in conjunction with the aceompanying drawing, in which:

[0006] FIG. 1 is a partial cross-sectional view of a gate valve in an open position

including an illustrative embodiment of the present gate valve seat;

[0007] FIG. 2 is a partial cross-sectional view of the gate valve of FIG. 1, with the gate

in its closed position;

[0008] FIG. 3 is perspective, partial cross-sectional view of an illustrative embodiment

of the present gate valve seat of FIG. 1;

[0009] FIG. 4 is a side view of the gate valve seat of FIG. 3;

[00010] FIG. 5 is a partial cross-sectional view of the gate valve seat of FIG. 4, taken

along line 5-5 of FIG. 4;

[00011]  FIG. 6 is perspective, exploded view of the gate valve seat of FIGS. 1-5, looking

from the rear of the gate valve seat;

[00012] FIG. 7 is a perspective, exploded view of the gate valve seat of FIGS. 1-5, when

viewed from the front of the gate valve seat;

[00013]  FIG. 8 is a partial cross-sectional view of a gate valve, illustrating the installation

of the gate valve seats, wherein the gate valve seat of FIGS. 1-7 is utilized;



description taken in conjunction wth the acconpanying draw ng, in which:
[OO06]FIG 1 is a partial cross-sectional view of a gate valve in an open
posi ti on wocbudiipgg7an il lustrative enbodi ment of the presents2@ates3sal ve

seat; [0007]FIG 2 is a partial cross-sectional view of the gate val ve of

FIG 1, (o0e1d]t h@i@atie aiphrtial Gosslsoadalpasy bf i gate GACSHHHIG 8 AlusFatipgligpect i ve,
partial cross-sectional view of an illustrative enbodi nent of the present

gate valMQais€ioh odtheHlde within[tRORE Fhite, Wherdin #heShdile vMlEWaPbr FIGS. Q21 @ val ve
seat of FIG 3; [00010]FIG 5 1s a partial cross-sectional view of the gate

val ve segfii;@f; FIG 4, taken along line 5-5 of FIG 4; [00011]FIG 6 is
perspective, expl oded view of the gate valve seat of FIGS. 1-5, | ooking
fromthe rear of the gate val ve seat;

[00015] FIG. 10 is a side view of another illustrative embodiment of the present gate

valve seat;

[00016]) FIG. 11 is a partial cross-sectional view of the gate valve seat of FIG. 10, taken

along line 11-11 of FIG. 10;

[00017]  FIG. 12 is an enlarged view of a portion of the gate valve seat of FIG. 11 denoted

by the dotted lines oval designated "FIG. 12" in FIG. 11;

[00018]  FIG. 13 is a partial cross-sectional view of a gate valve provided with the gate

valve seats of FIGS. 10-12 and illustrating the installation of the gate within the gate valve;

[00019]  FIG. 14 is a partial cross-sectional view of the gate valve of FIG. 13, in its closed

position;

[00020] FIG. 15 is a side view of another illustrative embodiment of the present gate

valve seat;

[00021]  FIG. 16 is a perspective view of the gate valve seat of FIG. 15;
[00022]  FIG. 17 is a front view of the gate valve seat of FIGS. 15 and 16;
[00023] FIG. 18 is a rear view of the gate valve seat of FIGS. 15 and 16.

[00024] FIG. 19 is a perspective view of a spacer ring for use with the gate valve seat of

FIGS. 15 and 16;



[00012]FIG 7 is a perspective, exploded view of the gate val ve seat of
FIGS. 1-5, when viewed fromthe front of the gate valve seat; [00013]FIG 8
i s a partweal2otwmssssecti onal view of a gate val ve, il | ugCraiszeg/ot3zss
installation of the gate valve seats, wherein the gate val ve seat of FIGS.

1-7 i's ybed2sp edrIG. W0 i2Q bAARALAGRTRATEISAOH OF GhRabihg JOBG14Y, itk alshgl S a
partial cross-sectional view of the gate valve of FIG 8 illustrating the

i nstal | atne 00206 tRRE 1gate within the gate valve, wherein the gate val ve seat
of FIGS. 1-7 is utilized; [00015]FIG 10 is a side view of another

il lustrative enbodi mrent of the present gate valve seat; [00016]FIG 11 is a

partial [06028F- SPKI.RPMAN ehlafitd lewl dTR AT of Ble\sPactring STFIG! £8, ddddtedibaken al ong
line 11-11 of FIG 10; [00017]FIG 12 is an enlarged view of a portion of

the gat gouad ifsgeat of FIG 11 denoted

[00027]  FIG. 22 is a perspective view of the gate valve seat of FIGS. 15 and 16 during

assembly of the gate valve seat;

[00028] FIG. 23 is a perspective view of the gate valve seat of FIGS. 15 and 16,

illustrating the assembly of the gate valve seat;

[00029] FIG. 24 is a perspective view of the gate valve seat of FIGS. 15 and 16 during

assembly;

[00030] FIG. 25 is an enlarged view of a portion of the gate valve seat of FIG. 24 during

assembly of the gate valve seat of FIGS. 15 and 16;

[00031] FIG. 26 is a perspective view of the gate valve seat of FIGS. 15 and 16 during

assembly of the gate valve seat;

[00032] FIG. 27 is an enlarged view of a portion of the gate valve seat of FIG. 26,

denoted by dotted lines 27 during assembly of the gate valve seat of FIGS. 15 and 16; and

[00033] FIG. 28 is a partial cross-sectional view of a gate valve with the gate valve seat of

FIGS. 15 and 16, during assembly thereof.

[00034]  While certain embodiments of the present gate valve seat will be described in
connection with the preferred illustrative embodiments shown herein, it will be understood

that it is not intended to limit the invention to those embodiments. On the contrary, it is



by the dotted |ines oval designated "FIG 12" in FIG 11; [00018]FIG 13 is
a partial cross-sectional view of a gate valve provided with the gate val ve
seats of WOGBI1/0109312 and illustrating the installation eCriuseoigatsss t hin
the gate valve; [00019]FIG 14 is a partial cross-sectional view of the

gat e val igendéd fol doverlall, altematives, HdRBRERO 8 éq?ﬂaleﬁ@oﬂ?rﬁgﬁe%clﬁ&d'\ﬁt% si de
view of another illustrative embodi ment of the present gate val ve seat

[ 00021] Fing spikft ah$ s@opEfo&ﬁl;eﬁﬁrbM%n\é% Mfindd Eﬂ‘ﬁlegx?b&dtfcﬂ:l‘éﬁnss Rl th9fdr£nh
[ 00022] FI G 17 is a front view of the gat'e valve seat 15 d 16

[ 00023] Fh@reslewﬂle% ard B toViaW, e % %‘ér@nc%aﬁdﬁ?er&\l?%}e 9% dFﬂhﬁ hc;]ug’ tﬂ{'d 16.
[ 00024] FI 19 i's a perspective view of a spacer ring the gate
val ve segdscifiiol! 472 inlde 3MWhE: figures for components and elements having the same

structure, and primed reference numerals are used for components and elements having a

similar function and construction to those components and elements having the same

unprimed reference numerals.

DETAILED DESCRIPTION OF THE SPECIFIC EMBODIMENTS

[00035]  With reference to FIGS. 1 and 2, a conventional gate valve 50 having a gate, or
slab gate, 51 disposed within a gate valve body 53 is illustrated, and gate valve 50 is disposed
between two sections of pipe (not shown) in a conventional manner. In FIG. 1, the gate 51 is
disposed in its open, fluid transmitting relationship within gate valve 50, and in FIG. 2 the
gate 51 is shown in its closed position, wherein gate 51 has been reciprocated downwardly to
block flow through the gate valve 50. Disposed upon either side of the gate 51 is an
illustrative embodiment of a gate valve seat 100. The gate valve seats 100 abut gate 51 and

engage therewith to seal against each side of the gate 51.

[00036]  With reference to FIGS. 3-7, the illustrative embodiment of gate valve seat 100
will be described in further detail. Gate valve seat 100 generally includes: a seat 101; a
spring, or wave spring, or spring member, 102; a spacer ring 103; a front facing lip seal 104;
and a rear facing lip seal 105. When gate valve seat 100 is installed in gate valve 50, the
wave spring 102 disposed between the seat 101 and the spacer ring 103, is disposed in its
compressed configuration and thus exerts a force upon the seat 101 to bias it, or press it,
against the gate, or valve gate, 51 as seen in FIGS. 1 and 2, as well as exerts a force upon the

spacer ring 103 to bias, or force it, against the gate valve body 53. The front facing lip seal



WD 2011/ 019937PCT/ US2010/ 045353 [00025]FIG 20 is a partial cross-sectional
vi ew of spacer ring of FIG 19, taken along |line 20-20 of FIG 19;

[ 00026] FIv&o 2811/d1893an enl arged view of a portion of the spaaseowiongsof Fl G
20, denoted by dotted lines 21; [00027]FIG 22 is a perspective view of the

gat e val v& seRtagsihst iheGhte divabslly 158 ut sithcaSsearthy atiulak RRbod@famedlinve seat ;
[00028]FIG 23 is a perspective view of the gate val ve seat of FIGS. 15 and

16, i1l ugdi¢ abivé180dys3, a5 SESH 1 BIGS! Nn@al eR&R IR SBRLeal [ 0P QAR Fhidst £4 1S a
perspective view of the gate valve seat of FIGS. 15 and 16 during assenbly;
stepped wall surface 109 of seat 101. The terms front and rear with respect to facing lip seals
104 and 105 are used in the context of referring to the front of the seat 101, which seats

against the gate 51 and the rear of the seat 101 which is disposed further away from the gate

51,

[00037]  Still with reference to FIGS. 3-7, seat 101 is a generally elongate tubular member
having a stepped outer wall surface, formed by a plurality of concentric circumferential outer
wall surfaces having different diameters such as 131 (FIG. 22) and 109 ({(FIG. 3). Spring
member 102, spacer ring 103, front facing seal 104, and rear facing seal 105 are generally
concentric annular shaped members and are sized to be disposed about seat 100 along the

stepped outer wall surface of seat 100.

[00038]  With reference to FIGS. 8 and 9, the gate valve seat 100 on the right side of FIG.
8 is shown in its installed configuration. The gate seat valve 100 on the left side of FIG. 8 is
illustrated being installed within gate valve 50 in the following manner. The front facing lip
seal 104 is first installed, or inserted within gate valve body 53 as shown in the left side of
FIG. 8. The other components of gate valve seat 100, or seat 101, wave spring 102, spacer
ring 103, and rear facing lip seal 105 are assembled as shown in the left side of FIG. 8,
wherein the wave spring 102 is disposed about the seat 101 in its expanded, uncompressed
configuration. Those components are then press fitted and received within gate valve body
53 into the configuration shown for gate valve seat 100 on the right side of FIG. 8, wherein

wave spring 102 is in compressed configuration.

[00039]  Thereafter, the gate, or valve gate 51, is moved between the gate valve seats 100

and is moved downwardly within gate valve body 53. As gate 51 moves downwardly, seats



[00030]FIG 25 is an enlarged view of a portion of the gate val ve seat of
FIG 24 during assenbly of the gate valve seat of FIGS. 15 and 16;

[ 00031] FIv&o 28fi/i1893a per spective view of the gate val ve eatusedrofs3s 15 and
16 during assenbly of the gate valve seat; [00032]FIG 27 is an enlarged

vi ew of 181 pRyvkia®@y Font 1h€ gdRLE aVlad B BRdto ﬁ’lf)vd: Héwnwiddly Siswaived tieywalet t ed
| ines 27 during assenbly of the gate val ve seat of FYGS 15 and 16; and

[ 00033] Khfng A dftaéh F@% Ydlva! se&trmﬁs ﬁl%ieb&ﬂadom\ﬂ'é?%d%tmﬁ%u%foﬁ aMdbMsW th the
gate val ve seat of 15 and 16, during assenb ereof . [00034] Wiile

certain Grbg n”@@ﬁ &anOlttB%laQrtl?ess%BE 18fnfo éé%hé’e%eﬁ?@fth We!ghte2 ad Sk €M 11

connecti on th e preferred illustrati enbodi nents shown herein, it
will be ger%ﬁ%odthat it is not intended to limt the invention to those
enbodi ment's the contrary, it is

[00040] When gate valve 50 is in its fully open position, as shown in FIG. 1, each of the
two seats 101 is pressed against the valve gate 51 by the biasing force of the wave springs
102 and the internal flow pressure, of the fluid (not shown) passing through gate valve 50,
acting across the unbalanced area of the set members 101. When gate valve 50 is in the
closed position, as shown in FIG. 2, and assuming fluid flow is in a direction from right to
left when viewing FIG. 2 whereby the right side of the valve gate 51 is upstream and the left
side of the valve gate is downstream, the seat 101 to the right of the valve gate 51 provides
upstream sealing against the valve gate 51, and the seat 101 to the left of the valve gate
provides downstream sealing. In this regard a gate valve 50, with the present seats 100, 100’
and 100" to be hereinafter described can provide primary upstream sealing capability in both
directions of flow through gate valve 50, as well as secondary downstream sealing, although
the seat to gate contact loading resulting from the internal valve pressure is different for the

upstream and the downstream seats when the valve gate is closed.

[00041]  With seats 100, 100' and 100", a sudden increase in internal valve body cavity
pressure will likely automatically vent to the upstream cavity bore, as by unseating the
upstream seat 100 to vent the internal pressure, as for example in the event of fire if the valve

50 has a liquid fluid in the valve body cavity.

[00042] With reference to FIGS. 10-14, another illustrative embodiment of the present
gate valve seat 100" is illustrated. Gate valve seat 100' generally includes: a seat 101', wave

spring 102, spacer ring 103', front facing lip seal 104 (FIG. 13), and rear facing lip seal 105



WO 2011/ 019937PCT/ US2010/ 045353 i ntended to cover all alternatives,

nodi fi cations, and equivalents, as nmay be included within the spirit and
scope of wbeoiwnaessti on as defined by the appended cl ai necrius2dtlo@4sdsaw ng
figures, which are not to scale, the same reference nunerals are used

t hr oughogfiG! {89, degetel lveQRataltd' he viRe sebit 301" nfd frhedsHabey rfn@riogoRmengat s and
el ements having the sanme structure, and prinmed reference nunerals are used

for conpep@ntscPRde @l r%l'EE‘s'ﬁBl% (B HgHerRbe? Iomél%aﬁlél Rekihg &ea%]sﬁpﬁs%{)aa@& lon to
t hose conponents and el enents having the sanme unprined reference nunerals.

DETAI L E%Bﬁﬁ%ﬂ fibiwale sprihg P2l e st %Nﬁﬂggﬁﬁ%ﬁﬁe&%ﬁ pd Mt Ebrﬁ;ﬁ%s@%oe nce to

FI GS. and 2, conventional gate val ve aving a gate, or s gate, 51
di I I t 50 i

d 2882& II%I*I%&I@? §3§€.P*éﬁg*9 teelatch s el WI?‘?’ SR RIS MR anner.
In FIG

rgl ati on% B%e?ﬂﬁ% a\;g:vglggg%% d'httﬁat%p@la ﬁ”mé 1a0 Hgéds]ﬁ'ovm i n

its cl osed 03|t n, ate 51 s heen r r,0 ed do wardly t

bl ock 1184 I{Ingubﬂﬁw%*a%ﬁ? Pe%"%lﬂﬁregﬁxeea f f%ﬁb‘%‘f?%gﬂg BEREDP ( he gat e
51 is an il lustrative The te val ve
ceat s soBreatt s eV e Taramideut st B} thes ot miiiag p Mave BabflY de-of
the gate 51. 1000361VVth reference to FIGS. 3 7, the illustrative

embodi me#PoYst 1 1dfemnegain\aae of ifs stepped\quier wall syefaces. Siste valversoat HIOr isthemi | . Gate
val ve seat 100 generally includes: a seat _101; a sprin or wave spring, or
spring nishasered angoinstatled g dlesr follpyiige Toamnery Wlam'e‘prmadp%gs giswsg@aponlmt and a
rear facing lip seal 105. Wen gate valve seat 100 is installed in gate

val ve 501,01(EJ i lowed by sparcenTingl§2'. Weayscpdng HBtiseempredsed, s by prooidingrdlativee spacer
ring 103, is disposed in its conpressed configuration and thus exerts a

f or ce upwoventeet bataitenlsOdt 10Y api apacer ringol03ploeempiess wangasprisg | @himtogiést st or val ve
gate, 51 as seen in FIGS. 1 and 2, as well as exerts a force upon the
spacer r¢onprés@d dtae,borasymppessédocandigimatiompgtiwhidh tihe setatosew dll Vds barelyed53. The
front facing lip seal WD 2011/019937PCT/ US2010/ 045353 104 seal s agai nst

t he gat edowmwagllp deyughIh@sdedtopsning A0E ufidl, it emigapdsegrasveul [arandrroming spaeemed i n
gate val ve body 53, as shown in FIGS. 1 and 2. Rear facing lip seal 105

seal s ag@ighsi3' th the BR@RratRh lillguatdGe FIE) 10£125 eRdar g [Fhseal €098 thénont and
rear with respect to facing Iip seals 104 and 105 are used in the context

of ref erdiifased Bokthati 10PN Frh faTcI?@ [paedl léﬁ)ism%leﬁf’hﬁ%tg%teaﬁ%%ay 594 gate 51
and the rear of the seat 101 which is disposed further away fromthe gate

51. 1000344 slyJ &esc‘!ﬁbteb il @Jnﬂé&"aﬁ ithQnd fn%latx%n of gﬁ@%]vé—%t l(ﬁ) & g8e9l Iy

el ongat e tubul"ar nmber having a steppe outer wall surface, forned by a

I lit t

G 1 or en eaﬁ.O&‘é@@ﬁ?%‘fﬁ’%“Rf'é&%WI@' P gy el 3 %41 (ot Ia?*ﬁ%?"@@pdrfﬁ%g menber
102, ‘spag@r vaweq)%%ig’g)?’ wl-flle ar pgﬁéqu ﬁqg%%%pres@%gcornﬂgﬁmtﬁ '?ﬁ’us inl0> are

generall concentric ann ar evsi ze e dlsposed
about Sel-albslp&lf | Pad g%tg%a ve S8 ap?(ﬂ) Lfltmus msWed irte ge]:téi Vs el'veobod %g as l:lll(l?xstrated
in FIG. 13.

[00043]  As shown in FIGS. I3 and 14, the gate 51 is then installed as by lowering it from
its open configuration of FIG. 13, downwardly into the gate valve body 53, until the gate 51
is in its closed configuration as illustrated in FIG. 14. Once the gate 51 has been fully
installed, a suitable tool 115, is used to release the releasable locking member, such as an

elongated hex key 116 is inserted into the gate valve body 53 into engagement with the



[ 00038]Wth reference to FIGS. 8 and 9, the gate val ve seat 100 on the
right side of FIG 8 is shown in its installed configuration. The gate seat
val ve 100worrottmagdseft side of FIG 8 is illustrated bei mgriussdidlohssds wi t hi n
gate valve 50 in the follow ng manner. The front facing lip seal 104 is
first insleshbledocking manster, o thréskdediien s@ay & 1 V.absteclead) 1 ISreaved) ptfacted) t he | eft
side of FIG 8. The other conponents of gate val ve seat 100, or seat 101,

wave sprdrneledsed, whRREHowS ithd sprfhd, mafber” RR' tof @phmd flolPits Fidt chBpredted
assenbl ed as shown in the left side of FIG 8, wherein the wave spring 102

|5 di sPQSR RN tinkNesRBRS cohfbessdl LdrfigARANHRRN i RERTBILRS 3P iss@nfrcour at i on.

Those conponents are then press fitted and received wthin gate val ve body

o3 10 shlter FRRYILIUEARL Ak B0 Vlyd BhayIRY. 85 VRIS (528L of BdslNin e Tppht i de

of FIG eln ve spring Is Tn conpressed configuration.

[ 00039] ter, it I 451, is noved between the gate
val ve sgg%&%&‘%gfnsc} @gatgngélg%sgg%éi%’v}ég?gﬁv\ﬁ#hi n gate val ve body 53. As gate
51 noves downwardly, seats WO 2011/019937PCT/ US2010/ 045353 101 nove away
fromt he[ggﬁgf tWiﬁn' Jsgé‘pénké" BRI 1598Mehel ANARA! fbollMVGY 6F thetsagé(}em’a"e

spring 1 eac e valve seat 10l is' in a second conpres

configurati 4 ofr. T 1004 0. b ats 101
"o endasanls B % el 6 R 0 SRRk SR ol Mop' Besth Sk B i
gate valve.50 is ip its fully o position, .as sho in FIG 1 ach of
Phe "t vio SEag Lo 5 e offprsclis JULERFThe? Filyishg RS yle@Mt e e sGpeed g for ce
of the wave springs 102 agnd the internal, fl ow pre re, of the fluid (not
shown) [HEEMA °?'R€g8[i‘ﬁﬂn:dﬁlhéh?/%ﬂ°%loﬁé‘}at éé’cffeFFﬂ‘ %‘E@iﬂﬁi’i’iﬁf"ﬁ%ﬂﬁm PUFRET area of
the set nenbers 101. When gate valve 50 is in the closed position, as shown
in FI G the spaseq rigg isuiligg- f-Atﬂ?aat toodd; pseferably thype @rilled 9ad tapprd holeg 20 8% | ef t
when viewing FIG 2 whereby the right side of the valve gate 51 is upstream
and t he sulstantialiyj equistently spapedeabgut ge iogter sifpvatierangs, oftthe seap 401"15 #bOY t he
right of the valve gate 51 provides upstream seal i ng agai nst the valve gate
51, and onpef the steppegoutes wak surfases ofgatt 198", washpwnga FIGH rliddend thedaiisdr eam
sealing. In this regard a gate valve 50, with the present seats 100, 100
and 100"and &ppel Hodasd 20 afetadaptadigs cachivendive an alignmentimembdrmiclyaspockeg heads eal | ng
capability in both directions of flow through gate valve 50, as well as
secondarcgp skoemsir nlimmesesataw) d21, as tHoeudhFiIdte IS¢8t to gate contact | oadi ng
resulting fromthe internal valve pressure is different for the upstream
and the downstream seats when the valve gate is closed. 1000411Wth seats
100, 10Qqoo0d4Ap 1®4th, referenoel the RIGT AOSA s gpaicer ringt HI3Mad prosided withdan intenal,y
pressure will likely automatically vent to the upstreamcavity bore, as by
unseat i grclihRredpat greve 196 atAL1643 twb, \48d préfdrebly, thee ptibnrkne skeatber acsssf or
exanple in the event of fire if the valve 50 has a liquid fluid in the

val ve boglynifg@yérdpenings 126 are substantially equidistantly spaced about spacer ring 103", as by

machining them into the spacer ring 103" from one side of the spacer ring 103' into
communication with the circumferential groove 125 as shown in FIGS. 19-21. The openings
126 are sized to permit an alignment member or a cap screw, or alignment screw, 121 to be
accepted therein, As will be hereinafter deseribed, the circumferential groove 125 in spacer
ring 103" is sized to permit the spacer ring 103" to freely rotate about the seat 101" and the
alignment member, or cap screws, 121. The three openings 126 allow the alignment member,

or seat alignment screws, 121 to pass through openings 126 into the internal circumferential



[00042]Wth reference to FIGS. 10-14, another illustrative enbodi nent of
the present gate valve seat 100" is illustrated. Gate val ve seat 100

gener al | ywonoiwdes7 a seat 101', wave spring 102, spacePCriusgoib@23s3 front
facing lip seal 104 (FIG 13), and rear facing lip seal 105 WO

2011/ 0199s4ETT3 bEstRd riag 36H3 Stbdefuend Ratioh Bf Bid sFackingel 0SCRleadddl lotle val ve
seat 101' and the spacer ring 103" have been nodified to have a rel easabl e
| ocki ng th@dpadr riff 10Eh ARSRBIE Jositikh Msbn ¥R BN W iADE Belcb RSt di¥clidled.t to al | ow
the wave spring 102 to be first conpressed and retained in a first
conpressed condition, or configuration, prior to its installation into gate

val ve 5Qpo0dBpcewithi refrehb3io FIGKT 22-38 fth®3seRMG QRd idstllatidaofQatedvalve sé@l ve seal
100, in that a threaded opening 110 is forned in spacer ring 103", which

t hr eaded gepgAi HQd.éséﬁ’oeH?Qﬁ%tN Rferinde 8 FAG.20Y, Seat Q614 A9 aTRATR Rbringd or Sgtingaded set

screw 111. Crcunferential seat 101' has been nodified to have a shal |l ow

gr oove O ] i e . val ve
Sear " 100 R (T2 pBaBn et koS! IDR TR ke Y el P o n v
spring ]tg%adeﬁ it ﬁg%ggrﬂré%HQG o?%e_%f 10490 ahcm' ih @ .thmwm?e@émg Gl93 - \ave
spring 10271's conpressed, as by providing relative novenment between seat
101' and, spacer ri 103 to ress Ve i i.nt o4t LSt
conpr esgfé?jggetné %,lbg(ﬁ’n 3%%rrérlsgsg@“§5en?s[f%‘ur glvtltpéﬁé aw‘ﬁ%ﬁﬁ% ljmal’ éré‘{ hlé’cr ew 111
is screwed downwardl v through threaded opepi 1 until it.engages groove
152" aha Paebie (B lpder LR 1T A FuR b A 4wt v R RIS, TF o
10-12. Rear facing lip.seal 105 is then di sed about seat 101'. Front

faci ng ITPigred &XPandha cobfigyration | Akihg 30250t Fiae JOT ds (Ve oy ope e $#tevi ousl y
described in connection with the installation of gate valve seat 100 of

FI GS. 1-191" swaye spring, QfasRsingpmemers 002 isp geapressedgintpo g’ figgh ropwrgssedaci ng i p
seal 105 are then inserted into gate valve body 53, while wave spring 102

i s in iteniigwgionsasetiownit FHardd peshspaeeriring Bt it meved unti] dgnmept serewsEach gat e
val ve seat 100" is thus installed into gate valve body 53 as illustrated in
FI G 13.12] e®0lposed vdthinthe circumifepsitiall groaved 23 4lsordsghayet i FBG. 355 t hen instal | ed
as by lowering it fromits open configuration of FIG 13, dowwardly into
the gate valve body 53, until the gate 51 is in its closed configuration as
i |1 ustrdf@M7] n Wid referencedaddCB2 andt?d, Bis seersthpiessat FO4T has 4 hedg formediin 5
suitable tool 115, is used to release the rel easabl e | ocking nmenber, such
as an elibugehtascpbring k¥ fotm@l inghé leading eitcuimferontiah eutgtawall susfaos opeldpped3 i nt o
engagenment with the WD 2011/019937PCT/ US2010/ 045353 rel easabl e | ocki ng
menber, onter wall sadied, Sdtof seat @00"1 Bimildshyt spacaraing 101" has an epenired] 32rfetmredct ed, or
rel eased, which allows the spring nenber 102 to expand fromits first

conpr esqed Bahdwe ir BKGSONI iand 03.aAs eesrifl FIGHR3eaded, ehed spgewraingdd3si ch i n
turn forces, or biases, the spacer ring 103" against the gate val ve body

53, as vigiihllyaslifred GEth s@ 101'BS&E, opefifigs €24 allghkd wigRalgimenhecrg@é @251 of gate
val ve 50, as shown in FIG 14. [0 044?VVth reference to FIGS. 15-28,

anot her gpbhile {38hisyReLHRPMA MR HligMd WiSopRhiRg €88 of seat 101", as shown in FIGS.

23-24,

[00048] With reference to FIGS. 26 and 27, suitable tools 135, or pin type spanner
wrenches 136 may be utilized to rotate spacer ring 103" with respect to seat 101" to move the
position of the alignment screws 121 away from the openings 126 of spacer ring 103" as
shown in FIG. 27. Preferably, the tools 135 are utilized to rotate the spacer ring 103"

approximately 5 degrees as shown in FIG. 27. The alignment screws 121 are thus completely
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gate valve seat 100" is illustrated. The seat 101" of gate val ve seat 100"
has the sanme general configuration as the other seats 101 and 101",

i ncl udi ngwbavimgesubst antially the sane stepped outer walh/usenbiogassat i on,
with the exception that a different rel easable | ocking nmechanismfor the
spacer r diggsédwithin lthez@ebumfrentiaP@botei2s ARfachr BilgS1G81] andtsbivego ebldakdbpd and
tapped holes 120 are substantially, equidistantly spaced about the outer

ci rcunt efepmcer 166k ?&&rﬂ%@tl 03'0th REpcaoUbat Q0E', &f mhifQinSthe BREG npdstRF 10! |
surfaces of seat 101", as shown in FIGS. 15-18, and the drilled and tapped

hol es 1203 i@RsiReRpleSdd bohRafkhof BCEbYE im@bi;.gmﬁ@&}ﬁeﬂ%m%&pfaagyﬂp &a| @ socket
head cap screw, or alignnent screw, 121, as shown in FI GS 15-18.

[ 00045] Wishs bighRbKbos: dnd upbi3Rat 69~ 3LshoRa FiG. kBN 103" i's provided with an
internal, circunferential groove 1I25. At |east two, and preferably, three
al i gnnment nenber access openings, or openings 126 are substantially

equi di st 96491 S RARERAAR e PRAGR! b 158t HBRe lip3al ¥4 TRER ARG bigsikd nto the

spacer ring 103 from_ one side of the spac%r ring 103" into co nication

Wth t hewﬁﬁiﬁg&%mgﬂédy% ad RO Eslﬂ}é&cﬂ&dﬁg?&ﬂﬁe&i&n@i{ﬁhe dntbcfifiment BEpaRPENT NGS
top gnfrent nmenper o aglg nt

126 are size ermr't an‘all ; nnme

- - ra cap screw, Or ¢
i1 cunt of i PP T RTA T ué R 0% sply by . SPBLATLASS, o RGO,

ci rcunf erent’i a? groove 13’3‘;% N spac i ng

spacer rin " tq,freely.rotagte about the seat 101" .and the alignnment
renber , | Ut Seh bl iR Beidndied i, MR tFingE R v oo B e afengiren:
menber, or ,seat . alignpnent screws 21 to pass th penings 126 into the
i nt er nal PTEY'P n‘feé?rgi%ai"hfonn%"?@i%/tél@% @TPf@?bg(%}J %Z%%nggf%ogﬁée %25 of
spacer ring 103"._ Sub uent rotation of the spacer ring 103" rel easably

| ocks th%fn 5 M‘h‘ﬁaﬁfg@n iof lqw%@wa%g%mﬂdhe Ipverts alyve o100 wil |
be hereinafter discussed. 1000461Wth reference to FIGS. 22-28, the

assenbl yunihgate AL isdn ftaeiossd nositiopmasdilysyptpd inslIG. 28 0Therggfter, inesimilacipshiy. Wt h
reference to FIG 22, seat 101" has a wave spring, or spring nenber, 102

pl aced updhat shown indileld, he1ools T3e on pin Bwe spangenmnanches Fidwwvould be dowerechen
threaded into the openings 120 of seat 101", as shown in FIG 22. Wth

r ef er encietat gatd-valve BRly I3hietcogneagengst ¥Rb thenopepiage i 30r amdgl 3208 'seatri®1'ahndgned wi t h
the alignnment screws 121, and the spacer ring 103" is placed upon seat 101"
as shownspacer fring. 1034, Spiner eing MY eosipriengtated with rdspect @ seaed(1"empihniged
configuration. As the spacer ring 103" is noved forward onto the seat 101",
wave spraliggmestisci®s i Digarewrdlighimerk Gdthi 0operingdIRe sbdcer fing 108" iUpsh beingiy essed
configuration, as shown in FIG 25, and spacer ring 103" is noved until

al i gnmendliga&d, e fokekl exaited By gﬂﬁgedaembéth {WilE eplah @ with & @brdatongireeste 125,

al so as shown in FIG 25. [00047]Wth reference to FIGS. 22 and 23, it is
seen t hadonfig@htiohhd 6188 oPbiBg IsFackAFEIB31 dhainkt the HAOvASe BRAOIB AR foddd, bor med in
the leading circunferential outer wall surface, or stepped outer wall
surface, biéé,ﬁfnegéaﬁ@ﬁtintégééii&% %\génﬁnk YoairSPRE Gdlvd 40511 sholiith BIG. epENi ng 132
formed in 1t as shown in .19 and 23. As seen in FIGS. 23 and 24, when
spacer ring 103" is initially aligned with seat 101" with openings 126

al i gned pihjdh 2 (TRERAL Bl BMsabiE ookl HtnbarshAdiol MecHBRGRE el kiged |

aligned wth opening 130 of seat 101%, as shown in FIGS. 23-24. [00048]Wth
referen L,g@i T heS Hi I ] g o) y papper

wWr enc hegtglggmﬁay esaﬁl%%alqlgzzgg t%eomrsﬁ)?: g‘t"g"’%%gc“zlﬁi l%?‘?lngg 1183€t r}-{}\'ng tt ﬁ&?pgs pect to
seat 101’ e osi ti f ' ‘ m t he
openi ngscofggu%ﬁ)o\ﬁé 6%dg§r°%r1?sn%ie§%3qq rgég%h?ﬁ%&%gﬁg%ﬁ?n%gﬁﬁéﬁ (%31131 gfr%\é%%ﬁ{’&fhe t ool s
135 are éjti I isgeﬁdoﬁﬁz%urr&lt ate the spacer ring 103" approximtely 5 degrees as
shown i n“FIPESSF Sl gnnment screws 121 are thus conpletely

11



WO 2011/ 019937PCT/ US2010/ 045353 di sposed within the circunferential groove
125 of spacer ring 103", and serve to releasably retain or | ock spacer ring
103" wi t hwoespenbosto seat 101", to maintain the spring remiseo1d@2s3sn its
first conpressed configuration as showmn in FIG 27. Thereafter, the rear
faci ng |j0posipal TAOSalivs scdisSPOS B’ aOLUD" Pexchilihe Rae Satio 1O keadilpsnsallegvm i n FI G
28. [000491Wth reference to FIG 28, the front facing |lip seal 104 would
then be gdicswPresd, WhithérbyTrlEserabe/Seridasdl iﬁﬁleerﬁld)cﬁref}{ét%%éénﬂﬁﬁﬁcﬁohﬁ‘éi in

connection with the enbodi ment of gate valve seats 0 and "101'. The seat
101", - St dERTHREG tHeldte SIRRARTsedid 16D, 163 andiigher ear facing lip seal 105
woul d then be diSposed and installed wthin gate valve 50 in the sane
manner previously described in connection with the installation of seat

100" i n [ohd32] 13 Spekith SAbimehtObf maltp%esxﬁl 248 Pllvedl HavlelR2Bn REscligvesd

downwar dly between the two gate valve seats 100" until gate 51 is in its

closed DRialca! 108l bd Hifefsiiol o dbsf Ufilod’ - thel BRURR bhdipes dnd dodthicliby T ashi on
to that shown in FIG 14, the tools 135, or pin type spanner wenches 136,
woul d b ' al.e. hQgdy: ' t. Wit openi ngs
130 and 2R oty Gahick FrokEudabtc il ShOoFBOTREIRR oMo iy B E" L
rotated tpé\%# gr;]a%g%a% to seat 101" until the alignnment screws 121 are in

al i gnnen F p nlﬁgs 126 in spacer ring 103". Upon being so aligned, the
force exerted by spring nenber 102 will expand into a second conpressed
configuration and force, or bias, spacer ring 103" against the gate val ve
body 53 and force, or bias, the seat 101" into sealing engagenent agai nst
the val ve gate 51, as shown in FIG 28. [000501Of course, other rel easable
| ocki ng menbers and/or nechani sns could be utilized to all ow wave spring
102 to be first conpressed and retained in a first conpressed
configuration, and upon its release or renoval, permts the spring to
expand into a second conpressed configuration. WO

2011/ 019937PCT/ US2010/ 045353 [00051] The val ve seats 100, 100 and 100"
permt the gate 51 to be readily installed in gate valve 50, whether by
field service personnel in the field or factory assenbly personnel, w thout
damagi ng the gate 51 or the seats 100, 100', and 100". [00052] Specific
enbodi ments of the present gate val ve seat have been described and
illustrated. It will be understood to those skilled in the art that changes
and nodifications may be nade w thout departing fromthe spirit and scope
of the invention to be defined by the appended cl ai ns.

12



CLAIMS 1 CGaim 1. A gate valve seat for use in a gate valve having a gate
and a gate val ve body, conprising: a seat having a stepped outer wall

surface; woanmubsr shaped spring; an annul ar shaped spaCerusLo10@is3s3 an
annul ar shaped front facing |lip seal adapted for sealing against a portion
of the gate val ve body; an arpaiMs shaped rear facing lip seal, which
seal s against a first portion of the stepped outer wall surface of the

seat; IClaimthe spring, spacer ring, front facing lip seal, and rear facing

lip seal are disposed about the stepped outer wall surface of the seat,
with the spring being disposed in a conpressed configuration between a
second portion of the stepped outer wall surface of the seat and the spacer
ring, whereby the spring biases the seat toward the gate of the gate val ve.
2. The gate valve seat of.claiml, wherein the seat i.s a . generally el ongate
{ubul ar Trenbéy 885 4T Raed faf prof isale VRl Payingr , E gpd (B8 Jalie (P93t rrod by
a plurality qf concentric circunferential outer wall surfaces having

di f f er efPMHIHMEL er s.

a seat having a stepped outer wall surface;
an annular shaped spring;
an annular shaped spacer ring;

an annular shaped front facing lip seal adapted for sealing against a portion of

the gate valve body;

an annular shaped rear facing lip seal, which seals against a first portion of the

stepped outer wall surface of the seat;

the spring, spacer ring, front facing lip seal, and rear facing lip seal are
disposed about the stepped outer wall surface of the seat, with the spring being
disposed in a compressed configuration between a second portion of the stepped outer
wall surface of the seat and the spacer ring, whereby the spring biases the seat toward

the gate of the gate valve.

2. The gate valve seat of claim 1, wherein the seat is a generally elongate tubular
member and the stepped outer wall surface of the seat is formed by a plurality of concentric

circumferential outer wall surfaces having different diameters.

3. The gate valve seat of claim 1, wherein the spring is a wave spring.

13



3. The gate valve seat of claim1l, wherein the spring is a wave spring. WO
2011/ 019937PCT/ US2010/ 045353 4. The gate val ve seat of claim1, wherein

t he spacewonbngibescl udes a rel easabl e | ocki ng mechani smetw/useemioadssy
conpress the spring in a first conpressed configuration with respect to the
seat and.t heThEpggaeralid gt ofEmul Wheteitl Basgace ridghiaciiddsaasiebie lakingng

menber, the spring expands into a second conpressed configuration. 5. The
gat e valpyRnhsfat todhitighypdoMpiess ISP b iest Lo pRSaPthflgpGkoEitRGRBNbSM I s A
screw which initially releasably secures the spacer ring to the seat. 6.

The gat ghe/ @b ghdSB@5paedr MrlglhiB dhon'WIELs8 0P tHehBleksabIB SR deK | hY sifghani sm
i ncl udes: at l'east two alignnment nenbers associated with t'he st epped

outer wgl anﬁé‘fn?c?&é%c&idc%ﬂ?réé%@tcbn raiigt.ernal circunferential groove in the
spacer ring; at least two algnnment nenber access openings in the
spacer ring for receipt of the at |least tw alignnment nenbers into the

I nternals cir ?;Eg?ﬁé Sall ?éah&r QANEs, WHBRIERY rdiRQUbId REBRS IthaRism!iDg s@kw! €ast two

al i gnnment ne s into the at |east two alignnment nenber access openi ngs
and i nt Qut j - b shGE ' . and further upon rotation of
t he spag%}{p&ﬁpfﬁlgﬁf{e!}géag aS(E:e'r rtﬁig’g%ééﬁb%%gggcg?y | ocked to the seat with the
spring disposed in its first conpressed configuration and upon rotation of
the spager TiridehOyiNARR drbRinth, LIRARH ik Weald SROBAE mIBARShInd e | OnMENt
with the at lea wo alignment’ nenber access openftfngs, the spacer ring nmay
be unl ocked fromthe seat and the spring expands into its second conpressed

configuration. 7 BEwd 2l : i - J -l east two
al i gnnent nenbersatéérge ca%hg%n\r{ég)\lsv}sﬁ.%mga%aszs%it% %%%F%ﬁ? %{S%%}Ola}gig%cg 8. The
gate val ve S‘S?t%e?éat-d aim6, wherein the stepped outer wall surface of the

seat includes a first opening and the outer wall surface of the spacer ring
i ncl udes a second opening, the first and second openi ngs each bei ng adapt ed

to receive a tool gk HefimbdESPR6e if e pathihg! €SPECt tO the seat.

at least two alignment member access openings in the spacer ring for receipt
of the at least two alignment members into the internal circumferential groove,
whereby upon insertion of the at least two alignment members into the at least two
alighment member access openings and into the internal circumferential groove, and
further upon rotation of the spacer ring, the spacer ring is releasably locked to the seat
with the spring disposed in its first compressed configuration and upon rotation of the
spacer ring to place the at least two alignment members in alignment with the at least
two alignment member access openings, the spacer ring may be unlocked from the

seat and the spring expands into its second compressed configuration.

7. The gate valve seat of claim 6, wherein the at least two alignment members are cap

SCrews,
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9. Anethod for installing a gate valve seat in a gate valve having a gate
conprising: utilizing a gate val ve seat having a stepped outer wall

surface, woprimggd7a spacer ring, and a rel easabl e | ockipog/useaioams3sm
associated with the spacer ring; rel easably | ocking the spacer ring to

t he seats. andTE® gt &alve Reat o lagH 16, Rlielelil Be dtehpddSsutdroral asmedoLmdisegur at i on;
installing the seat, spring, spacer ring, and rel easabl e | ocking nechani sm

i Nt o t hgndae§ aVstVBpening and'thé Saeh Rall tsiFadeCd o APdcer HAE kioReMRCREMS M t 0
permt the spring to expand into a second conpressed configuration to bias

the seaty,agai ﬁPsF%rlacgé’écﬁnd oa&ing;”eschnﬁetmgomag{ed Gh HddiyE a éoapioffakaﬁlgmfeor m ng

the stepped outer wall surface of the seat Dby provi &’l ng a plurality of

concent rg. &, Cl ! ter wall surfaces having different dianeters.
REFRAN SRR o Bl

11. The alm Including utilizing a wave spring as the spring.
12. The method of claim9, including utilizing a screwto initially

oL ey SR A RRIGER AT RIS 49 v g T BT 1 a1 O

utilizing & gate valve seat having a stepped outer wall surface, a spring, a

spacer ring, and a releasable locking mechanism associated with the spacer ring;

releasably locking the spacer ring to the seat and compressing the spring into a

first compressed configuration;

installing the seat, spring, spacer ring, and releasable locking mechanism into

the gate valve;

releasing the releasable locking mechanism to permit the spring to expand into

a second compressed configuration to bias the seat against the gate.

10.  The method of claim 9, including forming the stepped outer wall surface of the seat
by providing a plurality of concentric circumferential outer wall surfaces having different

diameters.
11.  The method of claim 9, including utilizing a wave spring as the spring.

12.  The method of claim 9, including utilizing a screw to initially releasably secure the

spacer ring to the seat.

13. The method of claim 9, including
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associating at |east two alignment nmenbers with the stepped outer wall
surface of the seat; providing an internal circunferential groove in the
spacer riwQ;2011/019937provi di ng at | east two alignment nenper/secem®ss3openi Ngs
in the spacer ring for receipt of the at |east tw alignment nmenbers into
the internal circasbedtingtdtaleasyt@oVitignment mehb@€Mithnthet dieppad cuRASAallt WO

al i gnnent nenbers into the at | east two alignnment nenber access openi ngs

and into thesiscebn@b séak;r cunf erential groove; rotating the spacer
ring, to releasably |ock the spacer ring to the seat with the spring
di sposed in its first conpressed configuration; and rotating the

spacer ring to pl geeiding@n afterhAafturhfoRned] gl Mthe ke ting] n al i gnment with
the at |east two alignnment nmenber access openings, to unlock the spacer
ring fromthe seat to expand the spring into its second conpressed

configuration. 14prblidingEit st 06 dibmhent htemben gdcédi dpeniREOMI tHE Bghcérhngst epped
outer wall surface of the seat with a first opening and providing the outer

wal | surface f@frebdit TRRE &Y lehidt Mo Wifdindht HREDEE iRBERE MernANGrchMfefdntiing a t ool
into each of the first and second openings to rotate the spacer ring with

respect to thggsgat.
inserting the at least two alignment members into the at least two alignment

member access openings and into the internal circumferential groove;

rotating the spacer ring, to releasably lock the spacer ring to the seat with the

spring disposed in its first compressed configuration; and

rotating the spacer ring to place the at least two alignment members in
alignment with the at least two alignment member access openings, to unlock the
spacer ring from the seat to expand the spring into its second compressed

configuration.

14,  The method of claim 13, including providing the stepped outer wall surface of the seat
with a first opening and providing the outer wall surface of the spacer ring with a second
opening, and inserting a tool into each of the first and second openings to rotate the spacer

ring with respect to the seat.
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