
GATE VALVE SEAT

BACKGROT'ND.

t. Rela_ted Aonlicstion

100011 Tïris application claims the bcnefil and priorþ benefìr, of U.S. Patenr

Application $srielNo. 61n74,009,fi1ed August 12,2009, entltled "GATE VALVE SEAT".

2. Fietd of the Di¡closure

[0002] Thc disclpsurc ¡elafes to sests for gnte valvês, and in particular for gate valves for

use rvith oll and other fluids.

3. Backgroundofthelnvcntlon

f{t0031 Gste valvos arc used to confml fluid flow through a p¡pr oJ other conduig and

include a gate, or subgato, that may be reciprocated between a scaled rclationship withín the

gate valve, blooking flow of the fluid through thc pipc and gate valve, to an open position

within the gate valve to permlt flow of the fluid through the pipe and the gate vqlvs. Thc gate

of the gate ralvc ongagcs and seals against gilte valve seflts disposed on both sides of the gate.

BRTEF STIMMARY

[00041 In aocordance with the illustratiye embodiments hereinafler desmibed, the presen't

gaæ valve se¿t for use in a gate valvc having a gate and fl gate valve body, may inalude: a

seat having a strpped outer wall surface; qn annulsr shaped spring; an annular shaped spaoer

ring; an annqlar shaped fronf facing lip seal adapted for uealing rgøinst a portion ofthe gate

valve body; an annular shaped rear facing lip seal, whìch seals against a firit portion of the

stepped outer w¿ll surface of the seat; the spring, spaær ring, front froing lip seal, snd rear

faoing lip seal may be disposed about thc stepped outer wall surface of the 'seat, with the

spring being disposed in a compresscd configuration betwecn a sccond portion of tlre sæpped

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,gate, 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 



outer wall surface of the seat and the spacer ring, whereby the spring may bias the seal

toward the gate of thc gate valvc;

BRIEF DESCRIPTION OF'THE DRAWING

[0005] The present gate valvE seat may be understood by reference to the following

desoription taken in coqjunction with the acaompanying drawing, in which:

[00061 FIG. I is a partial cross-seetional view of a gate valve in an open position

including an illustrative embodiment of the present gate valve seat;

t00071 FIG. 2 is a partiat cross-sectional view of the gate valve of FIG. 1, with the gate

in its closed position;

l000SJ FIG. 3 is perspective, partial cross-sectienal view of an iltustrative embodiment

of the present gate valve seat of FIG. l;

[00091 FlG. 4 is a side view of the gate valve seat of FIG. 3;

l000l0l FIG. 5 is a partial cross-sectional view of the .gate valve seat of FIG. 4, taken

along line 5-5 ofFIG.4;

[0001U FIG. 6 is perspcctive, exploded view of the gate valve soat of FIGS. l-5, looking

from the rear of the gate valve seat;

[000121 FIG. 7 is a perspective, exptoded yiew of the gate valve seat of FIGS. l-5, when

viewed from the front of the gate valve seat;

[000131 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 ofFIGS. l-7 is utilíZed;

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; 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  outer wall surface of the seat and the spacer ring, whereby the spring may bias the
seat toward the gate of the gate valve. BRIEF DESCRIPTION OF THE DRAWING  [0005]The
present gate valve seat may be understood by reference to the following 



[000141 FIG. 9 is a partial cross-sectional view of the gate valve of FIG. 8 illustrating the

installation of the gate within the gate valvc, wherein the gate valve seat of FIGS, l-7 is

utilizcd;

[000f5] FIG. l0 is a side view of another illustrative embodiment of the present gate

valve seat;

t000l6l FIG. ll isapartialcross-sectionalviewofthegatevalveseatofFlÇ. l0"takeïr

along line I l-l I of FIG. I0;

[000171 FIG. 12 is an enlarged view of a portion of the gate valve seat of FIG. I I denoted

by the dotted lines oval designated "FIG. l2'r in FIG. 1 l;

[00018J 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 gatg valve;

I000t9l FIG. l4 is a partialcross-sectional view of the gate valve of FIG. 13, in its closed

position;

t000201 FIG. 15 is a side view of another illustratiye embodiment of the present gate

valve seat;

[00021J FIG. l6 is a perspective view of the gate valve seat of FIG. l5;

[00022] FlG. l7 is a front view of the gate valve seat of FIGS. 15 and 16;

[00023] FIG. tB is d rear view of the gate valve seat of FIGS. l5 and 16.

[000241 FIG. 19 is a perspective view of a spacer ring for we with the gate valve seat of

FIGS. l5 and 16;

description taken in conjunction with the accompanying drawing, in which: [0006]FIG. I 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; 



[000251 FIG. 20 is a partial cross-sectional view of spacet ring of FIG. 19, taken along

line 20-20 of FIC. l9;

[000261 FIG. 2l is an enlarged view of a portion of the spacer ring of FIG. 20, denoted by

dotted lines 2I;

[00027] FlG.22 is a perspective vipw of thegate valve seat of FIGS. 15 and 16 during

assembly of the gate valve seat;

[000281 FIG. 23 is a perspective view of the gate valve seat of FIGS. 15 and 16,

illustrating the assembly ofthe gate valve seat;

[000291 FIC. 24 is a perspective view of the gate valve seat of FIGS. 15 and 16 during

assembly;

[00030] FIC.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. l5 and l6;

[0003U FIC.26 is a perspective view of the gate valve seat of FIGS. 15 and 16 during

assembly of the gate valve seat;

[000321 ]-lG. 27 is an enlarged view of a portion of the gate valve seat of FIG. 26,

denoted by dotæd lines 27 during assembly ofthe gate valve scat of FIGS. l5 and l6; and

[000331 IìIG. 28 is a partial cross-sectional view of a gate valve with the gate valve seat ôf

FIGS. l5 and 16, during assembly thereof.

[000341 While certain embodimcnts of the present gate valve seat will be described in

connection with the prefcrred illustrative embodiments shown herein, it will be understood

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

[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. 1-7 is utilized;  [00014]FIG. 9 is a partial cross-sectional view of the gate valve of FIG. 8
illustrating the  installation of the gate within the gate valve, wherein the gate valve scat of
FIGS. 1-7 is utilized; [00015]FIG. 10 is a side view of another illustrative embodiment of the
present gate valve seat; [00016]FIG. II 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 



intended to covcr all altematives, modifications, and equivalents, as may be included within

the spirit and scope of the Ínvention as defined by the appended 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 components and elements having the same

shucture, and primed refe¡ence numerals are used for compongnts and elements having a

similar funcfion and oonstruction to those components and elements having the same

unprimed reference numcrals.

DETAILED pESCRTPTTON CIF ïHE S.EECTFTC EMBODII-{.IINTS

[000351 With reference to FIGS. I and 2, rt conventional gate valve 50 having a gate, or

slab gate,51 disposed withín a gate valve body 53 is illustrated, and gate valve 50 is disposed

betwecn two sections of pipe (not shown) in a eonvçntional manner. In FIG, l, the gate 5l is

disposed in its open, fluid transmitting relationship withln gate valve 50, and in FIG. 2 the

gate 5 I is shown ín its closed position, whetein gate 51 has been reciprocated downwardly to

block flow througJr the gate valve 50. Disposed upon either side of the gate 5l is an

illustrative embodiment of a gate valve seat 100. The gate valve seats 100 abut gate 5l and

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

[000361 With reference to FICS.3-7, the illustrative embodimEnt of gate valve seat I00

will be described in further detait. Gate valve seât 100 generally includEs: a seat l0l;a

spring, or \ryave spring or qpring momber, lO2; 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 betwcen the seat l0l and the spaoer ring 103, is disposed in its

compressed configuration ând thus exerts a force upon the seat l0l to bias it, or press it,

âgainst the gate, or valve gatç, 5l as seen in FIGS. I and 2, as well as exerts a force upon the

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

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; 



104 seals against the gate valve body 53 as at surface 54, or the annula¡ groove fo¡med in

gate valve body 53, as, shown in FIGS. I and 2. Rear facing lip seal 105 seals against a

stepped wall surface 109 of seat l0l. The terms front and rear with respect to facing lip seals

104 and 105 are used in thc context of referring to the front of the seat l0l, which seats

against the gate 5 I and the rear of the seat l0l which is disposed further away from the gate

51.

100037J Still with refèrence to FIGS. 3-7, seet 101 is a generãlly elongate tubula¡ member

having a stepped outer wall surfaçe, formed by a plurality of concentric circumferential outer

wall surfaces having different diameters such as 13l (FIG.22) and 109 (FfG. 3). Spring

mernber 102, spacer ring 103, front facing seal 104, and rear facing scal 105 are generally

conoentric annular shaped members and are sized to be disposed about scat 100 along the

stepped outer wall surfac¿ of sçat 100.

[00038] lü/ith referenoe to FICS. I and 9, tho gate valve seat 100 on the right side of FIG.

I is shown in its installed cortfiguration. The gate seat valve 100 on the left side of FIG. E is

illustrated being installed within gate valve 50 in the following manner. The ftont facing lip

seal 104 is first installed, or inserted within gate valve body 53 as shown in the left side of

FIG. L The other c.omponents of gate valve seat 100, or seat l0l, wave spring 102, spacer

ring 103, and rear facing lîp seal 105 are assembled as shown in the left side of FIG. 8,

wherein the wave spring 102 is disposed about the seat l0l 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 sn the right side of FIG.8, wherein

wave spring 102 is in compressed configuration.

[000391 Thereafler, the gateo or valvç gatc 51, is moved between the gate valve seats 100

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

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 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; 



I0l move away from the gate to allow the gate to move downwardly; however, the wave

spring 102 of each gate valvs soat l0l is in a second compressed configuration and exçrts a

force upon cach seat 101 to bias the seats l0l into engagement with the gate 5l as shown in

FICS. I and 2.

[000401 ïVhen gate valve 50 is in its fully open position, as shown in FIG. 1, each of the

hilo seats l0l îs 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 l0l. When gate valve 50 is in the

closed position, as shown in FIG. 2, and assuming fluid f)ow is in a direction ñom right to

left when viewing FIG. 2 whereby the right side of the valve gate 5l is upstream and the left

side of,the valve gate is downstrcam, the seat 101 to the right of the valve gate 5l provides

upsheam sealing against the valve gate 51, and the $eat 101 to the Ieft of the valve gate

provides downstream sealing, In this regard a gate valve 50, with the present scats 100, 100'

and t00" to be hersinafter described can provide primary upstream çealing capability in both

directions of flow through gate valve 50, 4s wcll as sèçondâry downstream sealing, although

the seat to gate contgct loading resulting from the intemal valve pressure is different for the

upstrearn and the downstrcam segts when the valve gate is closed.

10004U With seats 100, 100' and 100'1, a sudden increase ín internal valve body cavity

prôssure will likely automatically vent to the upstrsam cavity bore, as by unseating the

upstream seat 100 to vênt the intemal pressure, as for example in the event of fire if the valve

50 has a liquid fluid in the valve body cavity.

[00042] With referenc€ to FIGS. 10-14, anot]er illusfrative embodiment of the present

gate valve seat 100'is illustrated. Gate valve seat 100'generally includes: a seat l0l', wave

spring 102, spacer ring 103', front facing lip seal 104 (FIG. l3), and rear faoing lip seal 105

[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 he understood that it is not intended to limit the
invention to those embodiments. 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. In the drawing figures, which are not to scale, the same
reference numerals are used throughout the description and 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 



(FIG. l3). In gate valve seat 100' the valve seat I01' and the spacer ring 103' have been

modified to have a releasable locking member or releasable locking mechanism associated

with it to allow the wave spring 102 to be flrst compressed and retained in a first compressed

condition, or confìguration, prior to its installation into gate valve 50. Spacer ring 103' differs

from spacer rîng 103 of gate valve seal 100, in that a threaded opening 110 is formed in

spacer ring 103', which threaded opening ll0 reccivcs a rcleasable locking membcr, or

threaded set screw 1ll. Circumferential seat l0l'has been modified to have a shallow

groove I 12 formed in one of its stepped outer wall surfaces. Gate valve seat 100' is then

assembled and installed in the following manner. tÅ/ave spring 102 is disposed upon seat

l0l', followed by spacer ring 103'. Wave spring 102 is compressed, as by providing relative

movement betwecn seat l0l' and spacer ring 103'to compress wave spring I02 into its first

compressed state, or compressed configuration, at whioh time set serew I I I is screwed

downwardly through threaded opening I l0 until it engages groove I 12 and retains spacer

ring 103' in the configuration illustrated in FIGS. 10-12. Rear facing lip seal 105 is then

disposed about seat l0l'. Front facing lip seat 104 is installed intoths gate valve body53 as

previously described ln connection wíth the installation of gate valve seat 100 of FIGS. l-9.

Seat 101', wave spring 102, spaöer ring 103'and rear facing lip seal 105 are therr inserted inûo

gate valvc body 53, while wave spring 102 is in its compressed confìguration as illusrated in

FIGS. 10-12. Each gate valve seat 100' is thus installed into gaæ valve body 53 as illustrated

in FIG. 13.

J000431 As shown in FIGS. 13 and 14, the gate 5l is then ¡nstallcd as by loweríng it from

its oþn conflguration of FIö. 13, downwardly into the gate valve body 53, untilthe gate 5l

is in its closed configuration as illustrafed in FIG. 14. Once the gate 5l has been fully

installed, a suitable tool 115, is used to release the releasable locking member, such as an

elongated hex key I 16 is Ínserted into the gate valve body 53 into engagement with the

[000351With reference to FIGS. I 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. 1000361With 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. I and 2,
as well as exerts a force upon the spacer ring 103 to bias, or fbrce it, against the gate valve
body 53. The front facing lip seal   104 seals against the gate valve body 53 as at surface 54,
or the annular groove formed in gate valve body 53, as shown in FIGS. I and 2. Rear facing lip
seal 105 seals against a 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. 1000371Still 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. 1000391Thereafter, 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 



releasable locking member, or threaded set screw I I l, Set screw 1l I is removed, retracted,

or rclçased, which allows the spring membcr 102 lo expand from its first compressed

configuration into a second compressed configuration which in turn forces, or biases, the

spacer ring 103'against the gate valve body 53, as well as forces, or biases, thc seat 101'

against the gate 5l of gate valye 50, as shown in FIG. 14.

[000441 'With rcference to FIGS. I5-28, another illustrative embodiment of the present

gate valve seat I 00'1 is illustrated. The seat l0 I " of gate valve seat I 00" has the same general

configurafio¡t as the other seats l0t and l0l', including having substantially thc samc stepped

outer wall configuration, with the exception that a different rcleasable locking mechanism for

the spacer ring is utilized. At least two, and preferably three drilled and tapped holes 120 are

substantially, equidistantly spaoed about the outer oircumference of the scat l0l'f or about

one of the stepped outerwallsurfaces of seat 101", as shown in FIGS. 15-18, and the drilled

and tapped holcs 120 are adapted to each receive an alignment membet, such as a socket head

çap scrow, or alignrnent screw, l2 l, as shown in FIGS. I 5-18'

[000451 V/ith referenco to FIGS. 19-21, spaoer ring 103" is provided with an internal,

cirsumferential groove 125. At least two, and preferably, three alignment member accoss

openings, or openings 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

çommunication with the oircumferential groove 125 as shown in FIGS. l9-21. The opcninge

126 are sized to permit an alignment member or a cap screwr or alignment sct€w, l2l to be

acoepted therein. As will be hereinafter described, the circumferential groove 125 in spacer

ring 103" is sized to permít the spacer ring 103" to freely rotate about the seat 101" and the

alignment member, or eap sere'ws, 12t. The three openings 126 allow the alignment member,

or seat alignment ssrcws, l2l to pass through openings 126 into the intemal circumferential

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 2. [00040]When gate valve 50 is in its fully open position, as shown in FIG. I,
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 scats 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. 1000411With 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   (FIG. 13). In gate valve seat 100' the valve seat 101' and the spacer ring 103' have
been modified to have a releasable locking member or releasable locking mechanism
associated with it to allow the wave spring 102 to be first compressed and retained in a first
compressed condition, or configuration, prior to its installation into gate valve 50. Spacer ring
103' differs from spacer ring 103 of gate valve seal 100, in that a threaded opening 110 is
formed in spacer ring 103', which threaded opening 110 receives a releasable locking
member, or threaded set screw 111. Circumferential seat 101' has been modified to have a
shallow groove 112 formed in one of its stepped outer wall surfaces. Gate valve seat 100' is
then assembled and installed in the following manner. Wave spring 102 is disposed upon seat
101', followed by spacer ring 103'. Wave spring 102 is compressed, as by providing relative
movement between seat 101' and spacer ring 103' to compress wave spring 102 into its first
compressed state, or compressed configuration, at which time set screw Ill  is screwed
downwardly through threaded opening 110 until it engages groove 112 and retains spacer
ring 103' in the configuration illustrated in FIGS. 10-12. Rear facing lip seal 105 is then
disposed about seat 101'. Front facing lip seal 104 is installed into the gate valve body 53 as
previously described in connection with the installation of gate valve seat 100 of FIGS. 1-9.
Seat 101', wave spring 102, spacer ring 103' and rear facing lip seal 105 are then inserted into
gate valve body 53, while wave spring 102 is in its compressed configuration as illustrated in
FIGS. 10-12. Each gate valve seat 100' is thus installed into gate valve body 53 as illustrated
in FIG. 13. 



groove 125 ofspacer ring 103". Subsequent rotalion ofthe spacer ring 103" releasably locks

the spacer ring 103 in thc desired position upon saat l0l ", as will be hcreinafter discuosed.

[000461 With reference to FIGS. 22-28, the assembly and installation of gate valve seat

101" will be described. With referençs to FlG.22, seat l0l" has a wave spring, or spring

member, 102 placed upon seaf membcr 101". The three alignment screws l2l are then

threaded into the openings 120 of seat 10I ", as shown in FtG. 22. With reference to FlG. 23,

the openings 126 in spaoer ring l03" are aligned with the alignment screws l2l, and the

spacer ring 103" is placed upon seÈt [0l" as shown in FIG, 24, wherein wave spring is in its

relaxed, expanded configuration, As the spacer ring 103" is rnoved forward onto the seat

101", wave spring, or spring membcr, 102 is compressod into a fìrst compressed

configuration, as shown in FIG. 25, and spacer ring 103" is moved until alignment screws

l2l are disposed within the circumferential groove 125, also as shown in FIG. 25.

t000471 rWith referenoe to FIGS. 22 and 23, it is seen that seat I0l" has a hole formed in

it, such as opening 130 formed in the leadÌng circumferentíal outerwall surface, or stepped

outerwallsurface, l3l of seat 101". Similarly, spacerring 103'r has an opening 132 formed

in it as shown in FIGS. 19 and 23. As seen in FIGS.23 and 24, when spacer ring l03" is

irtitially aligned with seat l0l" with oponings 126 aligned with alignment sorews l2l,

opening I32 in spacer ring 103" is aligned with opening 130 of seat 101", as shown in FIGS.

JA.1A

[000481 tffith reference to FIGS. 26 and 27, suitable tools 135, or pin type spanner

wronches 136 may be utilized to rotate spacer ring 103" with respect to seat l0lu to move the

position of the alignment screws l2l away fiom thc oponings 126 of spqcçr ring I03' 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 screr¡rs l2l are thus completely

l0

[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  releasable locking
member, or threaded set screw 111. Set screw 111 is removed, retracted, or released, which
allows the spring member 102 to expand from its first compressed configuration into a second
compressed configuration which in turn forces, or biases, the spacer ring 103' against the gate
valve body 53, as well as forces, or biases, the seat 101' against the gate 51 of gate valve 50,
as shown in FIG. 14. [00044]With reference to FIGS. 15-28, another illustrative embodiment
of the present gate valve seat 100" is illustrated. The seat 101" of gate valve seat 100" has
the same general configuration as the other seats 101 and 101', including having substantially
the same stepped outer wall configuration, with the exception that a different releasable
locking mechanism for the spacer ring is utilized. At least two, and preferably three drilled and
tapped holes 120 are substantially, equidistantly spaced about the outer circumference of the
seat 101" or about one of the stepped outer wall surfaces of seat 101", as shown in FIGS.
15-18, and the drilled and tapped holes 120 are adapted to each receive an alignment
member, such as a socket head cap screw, or alignment screw, 121, as shown in FIGS.
15-18. [00045]With reference to FIGS. 19-21, spacer ring 103" is provided with an internal,
circumferential groove 125. At least two, and preferably, three alignment member access
openings, or openings 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 described, 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
groove 125 of spacer ring 103". Subsequent rotation of the spacer ring 103" releasably locks
the spacer ring 103 in the desired position upon seat 101", as will be hereinafter discussed.
1000461With reference to FIGS. 22-28, the assembly and installation of gate valve seat 101"
will be described. With reference to FIG. 22, seat 101" has a wave spring, or spring member,
102 placed upon seat member 101". The three alignment screws 121 are then threaded into
the openings 120 of seat 101", as shown in FIG. 22. With reference to FIG. 23, the openings
126 in spacer ring 103" are aligned with the alignment screws 121, and the spacer ring 103" is
placed upon seat 101" as shown in FIG. 24, wherein wave spring is in its relaxed, expanded
configuration. As 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 spacer ring 103" is moved until alignment screws 121 are disposed within the
circumferential groove 125, also as shown in FIG. 25. 



disposed within the circumferential groove 125 of spacer ring 103", and serve to releasably

retain or lock spacer ring 103" with respcct to seat 101", to maintain the spring membe¡ 102

in its firsf compressed configuration as shown in FIG. 27. Thereafter, the rear facing lip seal

I05 is disposed about and upon seat 101", as shown in FIG. 28.

[000491 With reference to FIG. 28, the ftont facing lip seal 104 would then be disposed

within gate valve body 53 as previously described in connection wilh the embodiment of gate

valve seats 100 and l0l'. The seat 101", spring member 102, spacer ring 103" and reâr facing

Iip seal 105 would then be disposed and installed within gate valve 50 in the sarnÊ manner

previously describcd in conncction with the installation of seat 100'in FIG, 13. The gate 5l

of gate valve 50 would then be lowered downwardly between the two gate valvç seats 100"

untilgate 5l is in its closed position qs illustrated in FiG.28. Thereafter, in a simila¡ fashion

to that shown in FIC. 14, the tools 135, cir pin type spanner wrenches 136, would be lowerod

into gate valve body 53 into engagement with the openings 130 and t32 of seat l0l" and

spacer ring 103". Spacer ring 103" would be rot¿ted with respect to seat 101" until the

aligrtment screws l2l are in alignment with openittgs 126 in spacer ring 103". Upon being so

aligned, the force exerted by spring rnember 102 will expand into a second compressed

configuration and force, or bias, spaçer ring 103" against the gate valve body 53 and forcq, or

bias, the seat l0 I " into sealing engagement against the valve gate 5 1 , as shown in FIG. 28.

1000501 Of course, other releasable locking membÞrs and/or meçhanisms could þ 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 sprlng to expand into a second

compressed configuration.
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[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 FIGS. 19 and 23. As seen in FIGS. 23 and 24, when spacer ring 103" is initially
aligned with seat 101" with openings 126 aligned with alignment screws 121, opening 132 in
spacer ring 103" is aligned with opening 130 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  disposed within
the circumferential groove 125 of spacer ring 103", and serve to releasably retain or lock
spacer ring 103" with respect to seat 101", to maintain the spring member 102 in its first
compressed configuration as shown in FIG. 27. Thereafter, the rear facing lip seal 105 is
disposed about and upon seat 101", as shown in FIG. 28. 1000491With reference to FIG. 28,
the front facing lip seal 104 would then be disposed within gate valve body 53 as previously
described in connection with the embodiment of gate valve seats 100 and 101'. The seat
101", spring member 102, spacer ring 103" and rear facing lip seal 105 would then be
disposed and installed within gate valve 50 in the same manner previously described in
connection with the installation of seat 100' in FIG. 13. The gate 51 of gate valve 50 would
then be lowered downwardly between the two gate valve seats 100" until gate 51 is in its
closed position as illustrated in FIG. 28. Thereafter, in a similar fashion to that shown in FIG.
14, the tools 135, or pin type spanner wrenches 136, would be lowered into gate valve body
53 into engagement with the openings 130 and 132 of seat 101" and Spacer ring 103".
Spacer ring 103" would be rotated with respect to seat 101" until the alignment screws 121
are in alignment with openings 126 in spacer ring 103". Upon being so aligned, the three
exerted by spring member 102 will expand into a second compressed configuration and force,
or bias, spacer ring 103" against the gate valve body 53 and force, or bias, the seat 101" into
sealing engagement against the valve gate 51, as shown in FIG. 28. 100050]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.  [00051]The
valve seats 100, 100 and 100" permit the gate 51 to be readily installed in 



[0005U The valve seats 100, 100' and 100" permit the gate 5l to be readily installed in

gate valve 50, whether by field servics personnel in the field or füctory assembly pcrsonnel,

without damagíng the gate 5l or the seats I00, 100', and 100".

[00052] Specific embodiments of the present gate valve sçat have been described and

illustrated. It wil¡ be understood to those skilled in the art that changes and modifications

may be made without departing from the spirit and scope of the invention to be defined by

the appended claims.

t2

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 in the art that changes and modifications may be made without departing from
the spirit and scope of the invention to be defined by the appended claims.  CLAIMS 1. A
method for installing a gate valve seat in a gate valve having a gate comprising: utilizing a
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. 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. 



CLAIMS

1. A method for installing a gate valve seat in a gate valve having a gate comprising:

utilizing a gate valve seat having a stepped outerwall 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

com pressed config uration ;

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 confìguration 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 I, 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;

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 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;  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. 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 tool into each of the first and second
openings to rotate the spacer ring with respect to the seat, 



inserting the at least two alignment members into the at least two alignment member

access openings and into the internalcircumferential 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.

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 tool 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

74

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  surface of the seat and the spacer ring, whereby the spring biases the
seat toward the gate of the gate valve, and wherein the spacer ring includes a releasable
locking mechanism to initially compress the spring in a first compressed 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 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. 



B.

surface of the seat and the spacer ring, whereby the spring biases the seat toward

the gate of the gate valve; and

wherein the spacer ring includes a releasable locking mechanism to initially

compress the spring in a first compressed configuration with respect to the seat and

the spacer ring, and upon release of releasable member, the spring expands into a

second compressed configuration.

The gate valve seat of claim 7, 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.

The gate valve seat of claim 7, wherein the spring is a wave spring.

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.

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 internalcircumferential groove, whereby

upon insertion of the at least two alignment members into the at least two alignment

member access openíngs 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

L

10.

11.
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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  two alignment member access openings, the spacer ring may
be unlocked from the seat and the spring expands into its second compressed configuration.
12. The gate valve seat of claim 11, wherein the 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 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. 



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

seat and the spring expands into its second compressed configuration.

12. The gate valve seat of claim 11, wherein the 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

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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