GATE VALVE SEAT BACKGROUND 1. Related Application [0001]This application claims the
benefit, and priority benefit, of U.S. Patent Application Serial No. 61/274,009, filed August 12,
2009, entitled "GATE VALVE SEAT". 2. Field of the Disclosure 100021The disclosure relates
to seats for gate valves, and in particular for gate valves for use with oil and other fluids. 3.
Backaround of the Invention [00031Gate valves are used to control fluid flow through a pipe or
other conduit, and include a gate, or sub,ga%s *g%% iprocated between a sealed
relationship within the gate valve, blocking f @ ' 'Fl?gﬁgh 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 spaikegaingipate valve seats disposed on

both sides of the gate. BRIEF SUMMARY
1. Related Application

[0001) This application claims the benefit, and priority benefit, of U.S. Patent

Application Serial No, 61/274,009, filed 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

[6003] 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 desctibed, 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 annylar 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



10004]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; amanweiesshapadt Bakdacing iRsgabewhich) sealssoainshanir stdostianmml tag
stepped outer wall surface of the seat; the spring, spacer ring, front facing lip seal, and rear
facing lip se&bward/thegdispbtekatb valvihe 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, seRlARE HRAG W / spring may bias the
seat toward the gate of the gaté valve. angﬁ)jgé%e%% uﬁfuﬁg THE DRAWING [0005]The
present gatd 8%k sedthnprbatugderstbedty referbnoadosheddjowiagnee to the following

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 persbe‘ctive, 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 with the accompanying drawing, in which: [0006]FIG. | 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 valyyghC. W05 RIP I ISCIRSRH DRTHT QRIS AR S AREFNE, BRra

cross-sectional view of an illustrative embodiment of the present gate valve seat o
[0009]FIG. Zinstallstide wicwveofdleenanie irlatsoalel MKsred [ROQRQIFiveSdatPEIGH. 1-7 is
cross-sectional view of the gate valve seat of FIG. 4, taken along line 5-5 of FIG. 4;
[00011]FIG. Wilgsskerspective, exploded view of the gate valve seat of FIGS. 1-5, looking from
the rear of the gate valve seat;

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

valve scat;

[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 4 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;



[000121FIG. 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; 1000131FIG. 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. 1-71s M%EE& ? [99&’.?}3 F@;}J&aﬁ‘#}é‘ﬁi c%ro%%%\ﬁgﬁie&nv%l]a&?\_’r\fn f&?‘i‘ﬁﬁé%"%é@n"il«'ﬁi -8

illustrating the installation th te within the gate v erein the gate valve scat o

FIGS. 1-7 is ndizedp[00at51RlG. 10 is a side view of another illustrative embodiment of the
present gate valve seat; [00016]FIG. Il is a partial cross-sectional view of the gate valve seat

of FIG. 10, t along.line, 11-11 of FIG, 10; [00017]FIG. 12 is an enlarged vi f a portion
ﬁ@@& at l(gl lifndeéwgﬁe view ofo a porlxono the spacer ring gﬁ_q(x,(%w Seno&):g by

of the gate v
dotted lines 21;
[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 scat 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 lines oval designated "FIG. 12" in FIG. 11; [00018]FIG. 13 is a patrtial
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-section Im']% f Ive of FIG,.13..in its clpsed ppsition: OOQ%O.FG 5is,a
e vioes of MRl e SRR, i bl Dol B SRR b B i

a perspectivenvigpirofaiiesgaie valme spah@ie 4ddidPB80ARIFIfpeddeis dafhont WeweOhihe 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. [(BY2s]FidBich Rre agetepselivahgennst sefpenssr nimgefolsuze withl tHeaystemalie

seat of FIGSde]é?riapggnlgﬂd in the drawing 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, I, 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.

[060036]  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



line 20-20 of FIG. 19; [00026[FIG. 21 is an enlarged view of a portion of the spacer ring of
FIG. 20, denoted by dotted lines 21; [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 e ofing g3 t}{é"gaﬁesx?a%@wd?% L O LY

gate valve seat; [0002§]F 471s a perspective view of the gate valve seat 6f FIGS. 15 and

16 during asgembwé()ﬁﬂwﬂ& sthsdn PriStgeahdiew Rbar paitignipfstae yatecuRivgHaataof

FIG. 24 during assembly of the gate valve seat of FIGS. 15 and 16;
stepped wall surface 109 of seat 101, The terms front and rear with respect to facing lip seals

l'\

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 scgl 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 arc 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, scats



[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 ang, 16, and [00033]FIG. 28 is a partigl cross-sectional view of a gate valye with the
gate valve ot B IRy Bk 1 ke el B LSS BTN i Y Wl
embodimentp@fdhexnsesaint gaie Mabvaaeai idlibe Aessdi baapR o baatiaRth dhe deefesred
illustrative embodiments shown herein, it will he understood that it is not intended to limit the
invention to ftres aremeasdimeint8! OrbisethoreaiarOltine ¢neageraentovilbbe et fitbasatiows, in

modificatior;jé}%wq equjvalents, as may be included within the spirit and scope of the invention
as defined e aﬁEP ded claims. In the drawing figures, which are not to scale, the same
reference numerals are used throughout the description and in the drawing figures for
componentgeu0doglenwhes Baeing b S SRMEIStAICYUSeradiponn edshelendn CRG1 UMkt © Brle
used for components and elements having a similar function and construction to those
componentd¥hecaie A9 ritsPrrased g gninst 2hs o alwp Bt 8l rbyetisnbliasingnienes of e meNeEprings
DESCRIPTIlchZ\IaCn)(;: THE SPIIEgIFIC EMBO[%IMCE

the internal flow pressure, o quS (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 hereinafier 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 10 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



[000351With reference to FIGS. | 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 itg,open, flyid fransmitting relatianship within,gate valye 50. and in BIG, 2 the gate
51 is shown inh its %?c?'sed‘ osit%gr?',l Wherelbr?S ga%evgl%?ig een'r'écipfo?\:%a%a rr(‘)%/vn(\)/vargl‘é%e ock
flow through thaigRtetyalve: S0cRispnsaccing hitiver sideladstHbe: Jairiql ieahanibasiakivRited
embodiment of a gate valve seat 100. The gate valve seats 100 abut gate 51 and engage
therewith to $6H1 Béaismetiehvarssrsing é0garcbs first GonpEPYitAntRipineddne Fres sppresshd
ilustrative emboqdiment of gate valve seat 10Q will he described in fyrthgr detail. Gate valve
1 e i e 50: g i

condition, or iguratio r to its instaliation into gate valve ACET I'ing ers
seat 100 generally cTlGEs! et 1ot a spring, or wave spring, or sprnlfg menﬁ)er, ;a

spacer ring 103 afhent fAgingdinsgal 1ad-a0s 30630 faring fif-36a IARidYNe0 Balsyelva:
seat 100 is installed in gate valve 50, the wave spring 102 disposed between the seat 101 and
the spacer risgpdd3jng digPosditinths ot pressed IdOnfegeination aivdstibls lexkirntg méorbe,ugon
the seat 101 to bias it, or press it, a%ainst the 9ate, or valve gate, 51 as seen in FIGS. | and 2,

as well as ex8rfedsdaitestisdnite shiteurfmgtrdse Bk 6P e odifish & Paygasholirng
body 53. The, front {36 %A%g?naknel% e L%gia‘aa%{lé%trtbv%ﬁa}%a‘éé‘lvegba?9¥a§‘%.%§a?ﬁﬁb*fig?ﬁeé“z
y

or the annulagrr%()roove formed In gate valve , as shown In FIGS. | and 2. Rear facing lip
seal 105 seaissagpiasbadsiapard Mohs iRkank(aahacatviid. spig: teom s foapbaacuiar sedth
respect to facing lip seals 104 and 105 are used in the context of referring to the front of the
seat 101, whiéh'seHrvag hinsnages ipad G dWavenwpriogar! 62 incoseriessed: esHixpievilgpostative
further away from the %ﬁate 51. 10§£ﬁ£\ﬁtill With_ref%ggnce to FIGS. 3-7, seat 101 is g

generally elofﬂﬁ‘éﬁ’éwtﬁtb BigtSie Spgcgféfﬂge d&?&"ﬂﬂf@%ﬁ&‘é%?%?& B{}t‘é 'ﬁlﬂ"gﬁty
of concentricgireieygptial w&&g&ﬁsw%ﬁﬁgu%ﬂaga@ittfafamm@rgat%ﬁe@umaﬁ L3RG
22) and 109 ((FIG. 3). Spring member 102, spacer ring 103, front facing seal 104, and rear
facing seal 1wareagindnailgicdnesidiomnmgldl shapged menesisand hre sizedtinsapacer

disposed about seat 100 along the stepped outer wall surface of seat 100. [00038]With
reference to 16§03 riheocepbeyeiioy dHustaied TOBIGS the- HyhRsiefina dpr 898 JRdvimtheits

installed configuration. The Seat valve 100 on left. si f.EIG, 8 is illu tragegb n
installed Withdllﬁpé)g?é z\{}%ﬂ\‘}gsg%?rﬁhg%g)ﬂg{lﬂ?ﬁn ql a%cr?é?.s éh‘lsel rsoar%e%aﬁgr?énfpggga %‘664 13 1irs &

installed, or eeidedyvatbinigatm BhrRpRAYRR @ RaRilh beleltwine Qa6 8 Fiusotber
components of gate valve seat 100, or seat 101, wave spring 102, spacer ring 103, and rear
facing lip se&ea0B Hrevasssmitgdd stelaenvingnt 6ibatefreitacifglig sl Wierts thtindnsertad dpeing
102 is disposed about the Seat 101 in its expanded, uncompressed configuration. Those

com ponentsgﬁF%‘iﬂt‘é?\%s?fiﬁ'é‘&ea\‘iﬁvféeé‘%boavmfh‘§%W§EBW§?M ﬂ?él%ﬁﬁfjﬁ iBtion
shown for ggigseaie5e 0000160 619: A s RstEndU RS A MG SN S 3L 0205 dRated
compressed configuration. 1000391 Thereafter, the gate, or valve gate 51, is moved between
the gate valug mEats3100 and is moved downwardly within gate valve body 53. As gate 51
moves downwardly, seats

[00043]  As shown in FIGS. 13 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



101 move away from the gate to allow the gate to move downwardly; however, the wave
spring 102 of each gate valve seat 101 is in a second compressed configuration and exerts a
force upon each seat 101 to bias the seats 101 into engagement with the gate 51 as shown in
FIGS. 1 and 4. JORMHINYRE haate:Y BMEoREs IR PPEGPQSIPR1 AR SRV EGda,
each of the two seats 101 is pressed against the valve gate 51 by the biasing force of the
wave springer ieRaed thtithtefraldlaw ppeaguiienticihediuid gxpbshdiom pashisigctmprigiedate
valve 50, acting across the unbalanced area of the set members 101. When gate valve 50 is
in the closedpienrariondinimavireandrampressed sealigtiatonunditbvinidurh furssc ks P st

to left when viewing FIG. 2 whereby the right sid og he valye gate 51 is upstream an g left
side of the VARe rglgttlé i@%}loﬁﬁﬁlg rtetggmg? %"%B’gﬁ’fg{ 3t the ﬁ‘é‘?‘ntag ?ﬁcé’s\?ﬁflg%%?é %i E)areclagvllt gs
upstream seglingtAAMRR! e MAe Jade R ks ashinm seal ()1 to the left of the valve gate
provides downstream sealing. In this regard a gate valve 50, with the present scats 100, 100’

and 100" to be hereinafter described can provide primary upstream sePaIing capability in both

directions of M Hhroithgesferennt dosbIGE; Wik Seatbeh el rahes Il Alnte AEFsagh
the seat to gate AUIAER PRRANGIHIO TRII e aiaky ol BssRyens HITSIRR'alclae
upstream and the downstream seats when the valve gate is closed. 1000411With seats 100,
100" and 1066 figatididans figs 0aRe seris lonnald/ Ve ihadyisaiiyiny essesally thedyme stepped
automatically vent to the upstream cavity bore, as by unseating the upstream seat 100 to vent
the internal pressuaib cenfigwationnmipiib thetbrcenvionttltfirdiffareat velkasably Feekingimardanise iPthe
valve body cavity. [00042]With reference to FIGS. 10-14, another, illystrative embodiment of
the present VAAPUVATECAPHIETs AL EHRe: Eo RO e GO B o0 e
101", wave SRpichdilR, SRaRRIIRY LRRedTHIIARNGIR Shelh Al oriie, endimarioninglip
seal 105 (FIG. 13). In gate valve seat 100’ the valve seat 101" and the spacer ring 103" have
been modifienttof iz geppel easaivellaokingsmEminciOdt, relehsalis KIGENSn&chsitisnirilled
associated with it to allow the wave spring 102 to be first compressed and retained in a first
compressed®biaRdols d3ARERALRIFA 1riaPhSeteiTR S ALEReH B gRben R8s @ segkst Bradng
103' differs from spacer ring 103 of gate valve seal 100, in that a threaded opening 110 is
formed in s;%%é?rn‘r‘ig"iégg,’%“ﬁ"g’ X &ég%ga"cf %%gmrﬁ'gnf&%‘e{:t%?\?és a releasable locking
member, or threaded set screw 111. Circumferential seat 101" has been modified to have a
shallow grogha945]2 fowitbdréferenes adifdGie pi9el ospiavenshs U MRBicCssp@etied it sednttodlis
then assembled and installed in the following manner. Wave spring 102 is disposed upon seat

101", follow&HIHPESREA #RP 1D 32w ALty il ierefrphe Joiss, dliemysst FORMRE  15Ee
movement REMIRER SFelchihhs 196 ARG GuiB AP IR AN PBIRG A0 1030, U2yt
compressed state, or compreéssed configuration, at which fime set screw Il is sCrewed
downwardlynikepingly thieada apeningct 1Gngntit argaoas gideves 182 spadetethig sl opanes
ring 103’ in the configuration illustrated in FIGS. 10-12. Rear facing lip seal 105 is then
disposed alsottsedeation withothe Ritsdwg s iéa [s1ov¢s! Aistasbeminds FIEY AR 2aIve ek g s
previously described in connection \{vith the installation of gate valvelseat 190 of FIB?.t 1-9.
Seat 101", WASEEVARY TOBEEHLAL PHERSH AnSBer L A SaR ST A EIBNLSERA (Heie into
gate valve bachad (HURliG, WRY G SPEN Sk R R AR RAE SRR RANMI O &35 URtEped In
FIGS. 10-12. Each gate valve seat 100' is thus installed into gate valve body 53 as illustrated
in FIG. 13. 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



[00043]As shown in FIGS. 13 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 Jd3, 45 3866iRL&IRAZS ¢e @%%@Q?r@%ﬂ%m%r%@“lé@'?&&QB%&%“GX
key 116 is inSerted into the gate valve body 53 into engagement with the releasable locking
member, or theapsted rhel By awhkkbsin@tmersoy hidn isacMolad willtbadiedinefeedimseadwhich
allows the spring member 102 to expand from its first compressed configuration into a second
compressed iguratian which in tur Ces, r&{ases e spacer ring 103’ against the gate
valve body 5 8§‘£ o o’Fc‘érS,“%"r[%’iapéEe%; g?ézgéa"fﬁi“hé% 2 %taéig Q ﬁ gate &%R/"’é‘gso,
as shown in f{s.Jifl. OQOAPALD valprensent | Efe. 1o, 28atrmtheis lusialivaissnbpdimant
of the present gate valve seat 100" is illustrated. The seat 101" of gate valve seat 100" has
the same gemenatiez.0hiZ) platiainupentseadtihemberaid 101 Ehedtired '2ligolndih gohrwsnty s udsstthetially
the same st%g[ped outer wall configuration, with the exception that a different releasable

locking mechftdsd fBietihe epstinsgslal of rahi204 " At 1BR%P {61 P prX i SBRI PR §lfe®and
tapped holeg 120,418 substantigliye SHHICISRNIY SRARIAMRCHE BRAMEE SHeWDRIENER 9hdhe
seat 101" or about oné of the stepped outer wall surfaces of seat fOl", as shown in FIGS.
15-18, and tsgachiliag aos! isphredges sta01 are Rdapiedii FRACH ) adetvin arnaligprmgin in its
member, such as a socket head cap screw, or alignment screw, 121, as shown in FIGS.
15-18. [00048lth expended cqnfipustion 949 thepspaeer ing 163" is mexsdi&Rrvatd arfarthsrseat
circumferent@lbgroove 125, At least two, and_grefelr(%bq{ three ali mlg{g)t Teg}st%e[: access
openings, or énmad'g 196%re %ﬁﬁgfénrﬁiam%(fﬁ’idls an fycsoﬁn Z&d abou spacer ring%?s, as
by machining iig/mifin, (Be SBRReH116. 153 JH@ I Ree Higa & tRershRAS D aImhdi Qerews
communication with the circumferential groove 125 as shown in FIGS. 19-21. The openings
126 are sizetRicapeadisfdoeyd wiihyimtentimenfiyenttl graap $25cwlscorsahgwmipritiéc@dw, 121 to be
accepted therein. As will be hereinafter described, the circumferential groove 125 in spacer
ring 103" is s} O PN it the spacerfi 3" eely rotate about; e seaf 101" and h
alignment mizbr%ﬁ‘atggi or cétp %"E?é‘awé’fcfﬁ@%‘eﬁ%?%@%‘e%sg"é""l‘%?éﬁ%gw the gﬁgrﬁr‘ﬁén? m%mlger,
or seat aligneninsss dpnide 1310 massatin auoikRQRENNGSIRINLD dherRiannal e W isgwidal
groove 125 of spacer ring 103". Subsequent rotation of the spacer ring 103" releasably locks
the spacer riowet 08Hrsutfacdekileef pessitidl.upriladzt sacer rrs\iABhbakenconertiag diSclpseed.
1000461With reference to FIGS. 22-28, the assembly and ipstallation of gate valve seat 101"
will be descrbSRIRY PR FIRCe 18 #1520 ASsrn g Fiviy gfvﬁgéae&%p\y%ﬂg %c}ag?)rrmtégrf mier,

102 placed ypgngeai member 10413 ie SALINTSI% SHIENS Wi affhign eearedanto

the openings 1200 as shown in FIG. 22 With reference to FIG. 23, the openings
126 in spacespsigel33 inpaatignag withishtiglignmanipesinysd 81 santotitcasphoen inBIGE3" is
placed upon seat 101" as shown in FIG. 24, wherein wave spring is in its relaxed, expanded
configuratiod324-the spacer ring 103" is moved forward onto the seat 101", wave spring, or
spring member, 102 is compressed into a first compressed configuration, as shown in FIG.

25, and spacgjodRP 10%itis /eNaeeURtIFRISNME RS TR Waikbie A6R161389S8H YrhypdNganner
circumferential groove 125, also as shown in FIG. 25.
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

10



[000471With reference to FIGS. 22 and 23, it is seen that seat 101" has a hole formed in it,
such as opening 130 formed in the leading circumferential outer wall surface, or stepped outer
wall surface, 131 of seat 101". Similarly, spacer ring 103" has an opening 132 formed in it as
shown in FIGRLLQA0HRR RS SRR IESeroc 819524r WRRD SREFES1a8: QR 5o LB b1y
aligned with seat 101" with openings 126 aligned with alignment Screws 121, opening 132 1n
spacer ring 1@8iinalighegasstiriopeodigvitBOespceat &A1 1084 shaMintim the Spriag-@dmber 102
[00048]With reference to FIGS. 26 and 27, suitable tools 135, or pin type spanner wrenches
136 may be iftift dustsoopitasep seafigtigfionas hRnndsflct 13- sEherseferthereslarampinnrsh of
the alignment screws 121 away from the openings 126 af spacer ring 103" as shown in FIG.
27. PreferabI{/(,?stcrllsegt},S 0 ?%%ogrgntﬁﬁfzogdg e”f?ﬁlz)?a’[eg stﬂiogﬁétézg%h%g'l%" approximately 5
degrees as shown in FIG. 27. The alignment screws 121 are thus completely disposed within
the circumfel@b@#ilgroVishreErefiapwcElGiRg, 168 fram desmg it coat| 0k alviyidatainter dispksed
spacer ring 103" with respect to seat 101", to maintain the spring member 102 in its first

compressed ¥EpRgaNANRoLR 535 ireiestydepprihedinsonpretion Wit the, apbedinparg ghigate
di dab 01+ ol Q4 i 28,
e tront fao ok B36.44190 aRPhoh TS AN Irlnfinalivd 102 oI IRE W

described in gpsaeaderweild then e bginraninaligaitieshithiegit WA a0 ihGhe SR $@diner
101", spring member 102, spacer ring 103" and rear facing lip seal 105 would then be
disposed an@yieas¥dissrmbsdiaecparetononithithe insnbatinarfeepreioiasii@dderiBetigte 51

connection with the installation, of seat 100" in FIG. 13. The gate 5] of gate valve 50 would
then be lowe BTN S BEE P G e VA D L G i e 0

closed positigRipgatluatiaiRdun ok pRinbAeS iRk 502k faphira der thak SIANYUP ARHTAE -
14, the tools 135, or pin type spanner wrenches 136, would be lowered into gate valve body
53 into engagehaeshowithin 1#@pdnthe $480 3 drli82 whseainhOlw@nch&pEice mang b Bwered
Spacer ring 103" would be rotated with respect to seat 101" until the alignment screws 121

are in angnrﬁ@ﬁtwwahérhﬂ@s P28 Gsaser s grib3heuperingsihtlsBaiidhed, Wi tRleend
o o R S S A ORI S Uer e

or bias, spac e valve and force, or bias, the seat Into

sealing engagighneint sgawst2nery #l\esi gabene HidophloNgs IRdHapdd: HARADPIObpon Bemeaibier

releasable locking members and/or mechanisms could be utilized to allow wave spring 102 to
be first comptigssddtba doretatereih by fwiad mprdssdd2 ovifigenidninimd spondtsowlgessedor
removal, permits the spring to expand into a second compressed configuration, [00051]The
valve seats EH&?%%@?&%M%@%{&%& k@bazré'%%ﬁw@fan@m fody 33 and force, or

bias, the seat 101" into sealing engagement against the valve gate 51, as shown in FIG. 28.

[00050]  Of course, other releasable locking members and/or mechanisms could be utilized
to allow wave spring 102 to be first compressed and retained in a first compressed
configuration, and upon its release or removal, permits the spring to expand into a second

compressed configuration.
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gate valve 50, whether by field service personnel in the field or factory assembly personnel,
without damaging the gate 51 or the seats 100, 100', and 100". [00052]Specific embodiments
of the present gate valve seat have been described and illustrated. It will be understood to
those skilled art that dificati i ing,fr

the spirit amol '(ghcé(?g% of Iﬁl% ?%i\ﬂ/‘zé:]tgfgﬁs ?oe %mf%@&&‘s e%yf)lg%n e%ﬁcﬁgﬁg%gﬁﬁf l\gl%g%lgi i
method for ingtalisgeasgakthatabrer s Giald Reaviaipeysivee NAVIROR Id VEOAMD HSEEbIN I g R,
gate valve seat having a stepped outer wall surface, a spring, a spacer ring, and a releasable
locking meclyzifiewh desmsiagitng sorndther dipaseatsrlfg; HdeasdbfiPiocking the spacer ring to the
seat and compressing the spring into a, first compressed configuration; installing the seat,
Spring, Spaceggiag) andyLieRSaRRIRRIRIMEChARIEM KR AR o3ta iRlve biRIfasiBeiieand
releasable locking mechanism to permit the spring to expand into a second compressed
configurationiteshasithé sehttegaidstitred gatbof. skiledniettiechuftbimichahges clodimgdificatingsthe
stepped outer wall surface of the seat by providing a plurality of concentric circumferential
outer wall suFa:be Wﬁ%ﬁim&ﬂa&iﬁﬁ@?&@e spirit and scope of the invention to be defined by

the appended claims.
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3. The method of claim 1, including utilizing a wave spring as the spring. The method of claim
1, including utilizing a screw to initially releasably secure the spacer ring to the seat. 5.The
method of claim 1, including associating at least two alignment members with the stepped
outer wall surface of the seat; providing an interneL%%nferential groove in the spacer ring;
providing 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; 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 withythe SR ARPBSGRINING H'SHERIRIGESER SYHOVERRALAYL QLatiBShIPRsFRACET

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 compressedfittingiggatgoaive. seathana Gastserd PUETvelLeHHgcsr ASEINY tRSRAEPPed

outer wall surface of the seat with ablir t opening and providing the guter wall surface of the
spacer ring with a S88oRE GHETREF A IRALETRG LRSEH FRESSHISH oY IhL S PEPSH Ceond
openings to rotate the spacer ring with respect to the seat,

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.

2. The method of claim 1, including forming the stepped outer wall surface of the seat
by providing a plurality of concentric circumferential outer wall surfaces having

different diameters.
3. The method of claim 1, including utilizing a wave spring as the spring.

4, The method of claim 1, including utilizing a screw to initially releasably secure the

spacer ring to the seat.

5. The method of claim 1, including associating at least two alignment members with

the stepped outer wall surface of the seat;
providing an internal circumferential groove in the spacer ring;

providing 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;

13



7. A gate valve seat for use in a gate valve having a gate and a gate valve body, comprising:
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 Anigsahaneck as AGIGEIR AERbALIR SRALP AR IS AR TRl

the stepped outer wall surface of the seat; the spring, spacer ring, front facing lip seal, an
rear facing lip seal axeeisppsnidghodtithe thtcpreshotitalintalestisfaesoof;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
ceat toward the gatbPF I BRI S R RRESATY IRE P SRP G TR IReSert Dy faring

locking mechanism jpigifialy ggmgr_%‘%%s%qmﬁq@aﬁ(ﬁ cpmpressed configuration with

respect to the seat and the spacer ring, and upon release of releasable member, the spring
expands into a second compressed configuration. 8. The gate valve seat of claim 7, wherein

the seat is a generdMebngrifa&ragbuIRe tedhabe thar! lerRsiue plignoem MeaIbsisfasigsmpet seat

is formed by a pluralil% %f conce ttric circumferential outer wall surfaces having, different
diameters wi e at least two allgnment memboer access openings, to unlockthe spacer ring

from the seat to expand the spring into its second compressed configuration.

6. The method of claim 5, 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 fool into each of the first and second openings to

rotate the spacer ring with respect to the seat.

7. A gate valve seat for use in a gate valve having a gate and a gate valve body,

comprising:

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

14



9. The gate valve seat of claim 7, wherein the spring is a wave spring. 10. The gate valve seat
of claim 7, wherein the releasable locking mechanism is a screw which initially releasably
secures the spacer ring to the seat. 11. The gate valve seat of claim 7, wherein the releasable

locki hanism includes; at least t li it b 1ated with the st d
outer wall surface GHIR &L BRI EPHAT S TEGFRIGIE LI BB RIS QRREs Ty A ey

two alignment memReh AeCHIROPRENMIRINHe 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 alignment member access openings and

into the internal cird!/BTRIFEREBAPGFEHUBY it et RceigperPldtetitro srerkasisatta initg the

spacer ring is releasabl Ioch‘ed to.the segt ith the s gng islpo ed iq its first 3 ressed
. h comn:}fe?s es&n 1N a 1rst campr SS% C I I'%I nW{h resg?ct 0 the seat and
configuration and upon rotation e spacer ring to place at least two alignment members

in alignment with theed daast iy CaAlANBICRYCHSAT REISSEDHS IABRBEOB RS RR R&BARHTRAY
be unlocked from the seat and the spring expands into its second compressed configuration.

12. The gate valve sssandicohapressedwbefigination.at least two alignment members are cap
screws. 13. The gate valve seat of claim 11, wherein the stepped outer wall surface of the

seat includeg,a irsgpening and e QuiEh iRl siacs oL shagerIing olides g seponc
opening, the first and sécond openings each being adapted to receive a tool to rotate the
spacer ring with resp&abép 4he the@tepped outer wall surface of the seat is formed by a plurality of

concentric circumferential outer wall surfaces having different diameters.
9. The gate valve seat of claim 7, wherein the spring is a wave spring.

10. The gate valve seat of claim 7, wherein the releasable locking mechanism is a screw

which initially releasably secures the spacer ring to the seat.
11. The gate valve seat of claim 7, wherein the releasable locking mechanism includes:

at least two alignment members associated with the stepped outer wall surface of the

seat;
an internal circumferential groove in the spacer ring;

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 alignment
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

15



12.

13.

two alignment member access openings, the spacer ring may be unlocked from the

seat and the spring expands into its second compressed configuration.

The gate valve seat of claim 11, wherein the at least two alignment members are cap

SCrews.

The gate valve seat of claim 11, wherein the stepped outer wall surface of the seat
includes a first opening and the outer wall surface of the spacer ring includes a
second opening, the first and second openings each being adapted to receive a tool

to rotate the spacer ring with respect to the seat.
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