VALVE SEAT EDGE RELI EF PROFILE Field of the Invention:
This invention relates in general to gate and bal
val ve seats, and in particular to a profile forned on
the seat for relieving bearing stress.
HOUSTOM 1630697. 7 | Background of the Invention: A
gate valve has a body with a central cavity that is
intersected by two coaxial passages. Seat rings are
| ocated at the intersections of each passage with the
cavity. Each seat ring has a face that is engaged by
a gate that noves between an open and a cl osed
position. In sonme cases, these gate val ves are subject
to hi.gh bearing | oads due to high pressure forcing
the gate against the seat ring. Mwving the gate under
high loads nmay lead to galling or marring the surface
finish of the gate-seat interface. Galling increases
the friction between the ate and se §¥ ng and
reduces the SEEL¥BSEALRED ErwyrpeRé II‘llbre nay
result. A ball valve also utilizes a seat ring with a
face that slidingly engages a sealing elenment, which
inthis case is a ball elenment. The face of the seat
Fieli ofthednvpntion: gal | at its inner edge. All materials
in normal bearing contact will experience failure or

dana e to the . . .
is invention relates in general to gate and ball valve seats, and in particular to a

profile formed on the seat for relieving bearing stress.
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surface finishes if |oaded to a high enough | evel when
subject to dynamc notion. A ball or gate val ve nust
be able to cycle while maintaining a certain |eak
tightness. It is therefore advantageous to have val ve
conmponents that experience dynam c contact during
operation that are resistant to surface damage. It is
al so well established that |ubricants, such as grease,
have di m ni shed capacity to provide lubrication as
the bearing stress becones extrene. This is because
the surface tension and viscosity of the fluid are

BYaaPhEnd & 1BUARBkdor: Ne hi gh loads resulting in surface
contact and subsequent surface damage. This effect is

anplified at high val ve operating HOUSTOML830697. 1 2
tenperatures, where the lubricant's viscosity and

sur f 8G8ietaINE hak 1ae wit duetrhl cAKTROME30G%A bY tRo coaxial
Summary of the Invention: In the design of a gate

p¥:Bd ¥ Seat rik}A rd16QMed%e e iRtbrkdt B SOFBRM palbate Wit G C&vity.
acting over a planar surface wll experience a

ERGAE M BhS £85e thBEE ehggstlyf 0540 BMfovkdedw Sdalah 36 anlid
this invention, this has been determ ned to be

cfio%?{oﬁiﬁ&ﬁ.- m\BEE LY theSetdwhivea heGuliBato KiBebeafihk R8s due to

evel at the 1 nner "and outer dianeters of a seat ring

hjsggg)fe%ﬁﬁ@fo? tht BSe Hé!iiﬂs@fh@seapg%.i Iggviﬁg {8 St whde hRBas4d89

ess at the edges can in f e many tines higher

nlfag 33@3 g?%:.l}h%vo% LAY ARALIAG: Sl thERtEihBhicAk Vil

increases the friction between the gate and seat ring and reduces the sealability.

Premature failure may result.

A ball valve also utilizes a seat ring with a face that slidingly engages a sealing
element, which in this case is a ball element. The face of the seat ring tends to gall at its

inner edge.

All materials in normal bearing contact will experience failure or damage to the
surface finishes if loaded to a high enough level when subject to dynamic motion. A ball
or gate valve must be able to cycle while maintaining a certain leak tightness. If is
therefore advantageous to have valve components that experience dynamic contact during

operation that are resistant to surface damage.

Tt is also well established that lubricants, such as grease, have diminished capacity
to provide lubrication as the bearing siress becomes extreme. This is because the surface
tension and viscosity of the fluid are unable to support the high loads resulting in surface

contact and subsequent surface damage. This effect is amplified at high valve operating
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The present invention significantly inproves this
non-uni form bearing stress distribution by reducing
the axial stiffness of the valve seat in the areas of
hi ghest bearing stress, which is at the inner and

out er edges of. the seat face. This reduction in axia
stiffness is acconplished by creating a sem -flexible
flange at these edges. Hence under |oad, the flanges
flex. Thereby creating a bearing stress profile across
tehfbGraREA! wha€ thelfiead:d ws%égg a0t Vol Rl e rElifoctid! Ve
seat o 'S 1 nvention conprises a tu

havi ng an exterior surface, a rearward end, a face, a
forward end and a passage extending fromthe rearward
end to the face. A radially extending annul ar inner
dianeter flange is |ocated at the inner dianeter of
the face. The flange has a forward side that defines
an inner periphery of the passage. The flange has a
rearward side that faces in the rearward direction.
The flange flexes slightly under | oad to reduce
contact stress at the inner periphery of the face. The
seat ring nmay be either a gate valve type or a bal

val ve type. Preferably, the gate valve seat ring has
an annul ar flange on the outer periphery of the face
as well. HOUSTONV 830697.1 4 Brief Description of the
Drawi ngs: Figure 1 is an isonetric view, partially

br oken away, of a gate val ve having seat rings
constructed in accordance with this invention.
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Figure 2 is an enlarged sectional view of one of the
seat rings of the gate valve of Figure 1. Figure 3 is
a further enlarged sectional view of a portion of the
seat ring of Figure 2. Figure 4 is a perspective view
of a ball valve seat constructed in accordance wth
this invention. Figure 5 is a sectional view of a
portion of the seat of Figure 4, shown with a portion
of a ball elenment. Figure 6 is a further enlarged
' .ew:.0of a portion of the seat of Figure 5.
S%@%g&%ﬁh&lﬁS Det ai | ed Description of the
Invention: Referring to Figure 1, gate valve 11 has a
bodyn % degier|gf algpiceadvet ibbastyemadnatally pasuwedbist 21fgree eeiing
one shown) that extend to-a central cavity 17 from
ovgppplenar guricd il efperipnsd y baging Paess dybis vaBomoovsethnt surfage. In
flowine or other mating equi pnent (not shown). A
thisdrmtentigm thisligas besrl deteonimed todwricorrectmbindelsn Hapindweled that the
passage 15. Each seat ring 19 |locates at the junction
stwfs loved atghe inner apd sstagdismdisrs ol 4 featdng greds? orardhepmobmudes
into cavity 17. A gate nmenber 21 noves within cavity
behinhetewe Sfhednarigatesp astht edges cantin et besmarghtones highadthan the
cl osed position. Gate 21 maybe a split slab or maybe a
averangbarisp afbesasalculation would indicate.

The present invention significantly improves this non-uniform bearing stress
distribution by reducing the axial stiffness of the valve seat in the areas of highest bearing
stress, which is at the inner and outer edges of the seat face. This reduction in axial
stiffness is accomplished by creating a semi-flexible flange at these edges. Hence under
load, the flanges flex. Thereby creating a bearing stress profile across the seat face that is

much more uniform,

The valve seat of this invention comprises a tubular member having an exterior
surface, a rearward end, a face, a forward end and a passage extending from the rearward
end to the face. A radially extending annular inner diameter flange is located at the inner
diameter of the face. The flange has a forward side that defines an inner periphery of the
passage. The flange has a rearward side that faces in the rearward direction. The flange

flexes slightly under load to reduce contact stress at the inner periphery of the face.

The seat ring may be either a gate valve type or a ball valve type. Preferably, the

gate valve seat ring has an annular flange on the outer periphery of the face as well.
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shown. Gate 21 has a hole 23 through it that registers
W th passages 15 when in the open position. A stem 25
causes. gate 21 to nove between the open and cl osed
positions. Stem 25 may be either a non-rising type or
a type that noves along its axis when rotated. Gate
21 may be actuated hydraulically, electrically, or by
a hand wheel 27, as shown. Referring to Figure 2, seat
ring 19 is located within a counterbore 29 | ocated at
: WAl Y=Y ' —phe of the passages 15 with body
B%E\@l)%ssﬁ 7&%&%?13{%18&29 is a tubular nenber having an
outer dianmeter surface 31 that fits closely in

cou "Fi?g@ P sLand Sor@sk A8, PaRARY bk B! of3drate VARG having seat

di aneter 33 has effectively the sane dianeter as
AR RctiPin aceR@inct Wi tldnl@siog rearvard end 35
l'ocated at the base of counterbore 29. A face 37 is
formed on a forward end for sliding engagenent by gate
21 (Hibdte 239an e'ﬁ&ﬁ%d 3LtiBhRD VW Sne §f thaithl ringd 38 the L8 vEIvEISF
wall of cavity 17. In this enbodi nent, face 37 has an
Fisfyeqr dianmeter that is the essentially the same as
I nner dianeter 33. The outer dianeter of face 37 is
smal ler in this enbodi nent than the di ameter of outer
di anmges 3 54 fiake cAfkrgeAdSTHEANI R0 9Frtibn 6f Beadat Fih G Flfhre
may be installed in a variety of nmanners within
gcounterbore 29. In this enbodinent, a spring el ement
(not shown) | ocates within an annular cavity 39 on
rearward end 35. The spring is conpressed between the
bas &Figire ¢ @Linjepspbaive viz® cfndal edlve seai dogsthicl oF adabidsice Gvith
seat ring 19 toward cavity 17. A conventional sea
thisfiftentirown)

Figure 5 is a sectional view of a portion of the seat of Figure 4, shown with a

portion of a ball element.

Figme 6isa further'enlarged sectional view of a portion of the seat of Figure 5.
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| ocates within an annul ar seal cavity 41 on outer
di ameter surface 31 for sealing against the side wall
of counterbore 29. Although seat ring 19 is biased for
novenent along its axis 44, the invention is also
applicable to seat rings that are rigidly nounted in a
counterbore. Referring to Figure 3, an annul ar groove
43 is located in outer surface 31 near the junction
with face 37. G-oove 43 is located in a portion of
seat ring 19 that protrudes into cavity 17, thus is
| ocated forward of counterbore 29. G oove 43 has a
rearward sidewall 43a, a forward sidewall 43b and a
gdﬁ%rtﬁkg%; of the RlveHaLE. I n this enbodinent, forward
wa extends outward at an inclination
relative to axis 44 (Fig. 2), thus it is conica

HOWEIg8¥ing f-ORMRE 8, Bicianaih HA3PbeOUBIBREy | Tha b A8xial
perpendlcular to axis 44. In this enbodi nment,

pAsSREVES @nfi e W) fidfexkhditda @en@flamempﬂ P&RA qbﬁdgit@gldés%f

axi's 44, however "it could be inclined. The "axi al

b&ﬁﬁtsaﬁ»ssa&%% eﬁ% WAL ofRARYRTCkq gl%mvt%tl sBo¥B0.A

may vary w y. Groove 43 deflnes an annul ar

s&%ﬁ%hﬂoﬁ% g hown?ggﬁ)u#%d H}P&%ﬁ ggss%% 15 hﬂa@l%tsﬁ ring 19 locates at

peri ace e rear si de of flange 45
oSSR F LS oA oo OB Pl
(Fig. 2) and conprlses an outer perlpheral portion of
f aceA 37ie nembend Isneveh pithimeavily Wewhesa ap ppentpesition, which is
inclination of groove forward sidewall 43b, flange 45
shoapess! d qlosethpeskivas Saterd maydoa spliislaber may be a single slab as

shown. Gate 21 has a hole 23 through it that registers with passages 15 when in the open
position. A stem 25 causes gate 21 to move between the open and closed positions.
Stem 25 may be either a non-rising type or a type that moves along its axis when rotated.

Gate 21 may be actuated hydraulically, electrically, or by a hand wheel 27, as showmn.

Referring to Figure 2, seat ring 19 is located within a counterbore 29 located at
the intersection of one of the passages 15 with body cavity 17. Seat ring 19 is a tubular
member having an outer diameter surface 31 that fits closely in counterbore 29 and an
inner diameter 33. Inner diameter 33 has effectively the same diameter as passage 15.
Seat ring 19 has a rearward end 35 located at the base of counterbore 29. A face 37 is
formed on a forward end for sliding engagement by -gate 21 (Fig. 1). Face 37 protrudes
slightly past the side wall of cavity 17. In this embodiment, face 37 has an inner diameter
that is the essentially the same as inner diameter 33. The outer diameter of face 37 is

smaller in this embodiment than the diameter of outer diameter surface 31.
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its free edge at the outer dianeter of flange 45. The
t hi ckness of flange 45 neasured HOUSTOML830697.1 7
bet ween base 43c and face 37 is greater than the
t hi ckness of flange 45 at its free edge. Also, in
~this enbodi nent, the thickness of flange 45, neasured
at groove base 43c, is less than a radial depth of
groove 43. In this enbodi nent, the outer diameter of
flange 45 at its free edge is |less than outer

di angdefindfo A ihdidild B4 Rlictl A MRS Hihih 6EtAdordhe! &

it locates wthin counterbore 29. In one exanpl e,

thgsﬁeg&boafniegt, %%pﬁ%%é%nfe glegsrfho ABBEE witdh 4 \BhutbScadit? $2on

an outer _ outer dianeter surface 31 of
ég%?c’i KRG ﬁlﬁ-lﬁ 'éjéfﬂép?ég:g HoRT L B3 LhASIF, #’ 5 t
1‘&a out enl.-44". e%rla | d@pt ﬁ‘teor ﬂ1@'engt h glglltjef;ll oar‘r31geEln o
ifd OHRARY e%%%@% 18 A 177 RCon$@EnAt EL s
1.la%pr gmeatéf y . " ?Wt glﬁs ﬁ’nf?t |c§nexan%al & ngp%g‘ﬁé h
Liod )5 A g aideliFer U MG 0k
e RN Sitals?saP0lY 4 E S0 anlter SHLBRE B B Efbine
Pref g% %h i ot great.e .
s Vel fougtion B Hholty deedndiofbety R lBhfons s
axs.‘lu‘-rh{ %%eexﬁve%éionag gll 3§'plF|ban%%e§5' ha@ata { hflgx kr%r?o%fc’lte g ur ed
at - groove pase “A3EPPIHET N SET ABBUT " e dove {0t war d
csigﬁxﬁSb inclines at an angle of nine degrees relative
YGR%Fane perpendicul ar to axis 44. These di mensions
may vary. A simlar groove 47 is fornmed on seat ring
I nneRefelriagtt Epur8 3, atantlia gronve ¥B drlowutddlin ohtacsiridat 3 1l nvasthe
di anet er groove 47 defines an inner dianmeter flange 49
juctimtveith fate 37 eGroove 43 is located in a portion of seat ring 19 that protrudes
into cavity 17, thus is located forward of counterbore 29. Groove 43 has a rearward
sidewall 43a, a forward sidewall 43b and a base 43¢ that is arcuate. In this embodiment,
forward sidewall 43b extends outward at an inclination relative to axis 44 (Fig. 2), thus it
is conical. Howeever, fofward sidewall 43b could be in a plane perpendicular to axis 44,
In this embodiment, rearward sidewall 43a is in a plane perpendicular to axis 44, however

it could be inclined. The axial distance between forward and rearward side walls 43b,

43a may vary widely.

Groove 43 defines an annular outer diameter flange 45 located at the outer
periphery of face 37. The rearward side of flange 45 comprises the forward side 43b of
groove 43. The forward side of flange 45 is perpendicular to axis 44 (Fig. 2) and
comprises an outer peripheral portion of face 37. In this embodiment, because of the
inclination of groove forward sidewall 43b, flange 45 tapers in thickness from base 43¢ to

its free edge at the outer diameter of flange 45. The thickness of flange 45 measured
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I nner peripheral edge of face 37. Inner dianeter
flange 49 may have the sane thickness at its base and
the sane radial depth as outer dianeter flange 45.

I nner dianeter flange 49 has an inner dianeter that
IS the sane as inner dianmeter 33 in this enbodi nment.
During operation of the enbodi nent of -Figures 1-3,
when gate 21 is closed and under |oad due to
pressure, it will exert a force against seat ring 19,

[ it tightl) ' the b

BT s DAL RIS e DS e RN
Ao gt S b BTESE ARG Spaih 4 2RS1e BT i

HOUSTON 1830697. 1 [ St trati
e AL O B BT P B FEicRe P P ph Ay s o fARee '
_deflectigon is essentially elastic and non Berqﬁngptit
ityfee qogeiisdes SRN GPiet Bameler et Tag ARG IPRIFORIEE St HETe

I nner_and out er geripheral edges of face 37 reduces

lqcpes Wikip epHyerbate 23 he i nterface between face 37 and
gate 21 to gall or scratch when gate 21 noves agai nst

f acemdfe ertaile, sdfng Thimseihod dRnétead3 thit@s.66 54 a an outer
conprises a ball valve seat 51. Ball valve seat 51

RS 1eRBf Rldr Wanfiicn GBRERE 3561 4. 50embBldn@ihe dRfAntd Yeeveet itampionsl
surface 55. Inner dianeter surface 55 registers with

tFaHRASEAMIE The rdaleddyad br 1Makiver ROy fidh goboyBuse 433ath he free
val ve seat 51 has a rearward end 57 and a face 59 on

e%ef o;f MRS58 0 hpr ASm KBRS p,&ﬁﬁsiiﬁﬂﬁsaéxbﬁ‘l?ie heFbgp 65fldhge 481

, face 59 is’a portion of a sphere for mating with a
SRR 8t thd@LthncE hEFREY infidr-diameter 33 and outer diameter surface 31.
Preferably, the length of flange 45 is not greater than about 0.250", regardless of the
diameters of surfaces 31 and 33. Flange 45 has a thickness mea;ured at groove base 43¢

that is about .05". Groove forward side 43b inclines at an angle of nine degrees relative

to a plane perpendicular to axis 44. These dimensions may vary.

A similar groove 47 is formed on seat ring inner diameter 33 at the junction with
face 37. Innef diameter groove 47 defines an inner diameter flange 49 located at the
inner peripheral edge of face 37. Inner diameter flange 49 may have the same thickness
at its base and the same radial depth as outer diameter flange 45. Inner diameter {lange

49 has an inner diameter that is the same as inner diameter 33 in this embodiment.

During operation of the embodiment of Figures 1-3, when gate 21 is closed and
under load due to pressure, it will exert a force against seat ring 19, pressing it tightly
against the base of counterbore 29. The load passes from seat ring 19 to gate valve body

13. Outer diameter flange 45 and inner diameter flange 49 deflect slightly under load,
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Bal | element 61 has a passage 63 that registers with
seat inner surface 55 when open. Wen cl osed, bal

val ve passage 63 will be perpendicular to seat inner

di aneter 55. Ball elenment 61 thus slides against face
59 when novi ng between the open and closed positions.
Under | oad, this novenent can cause galling or other
marring of the surface, particularly at the inner

peri phery of face 59 where it forns a corner with

reg strefd c%ﬂ&hﬂﬁoﬁ?fm ohdd & e%i%efajl SHf:Eer £R8 37 NRRS
| a | e | S

ter stress re gr oov forned in inner

deﬁe@cﬁtﬁ%gé:g%gféﬁsﬁfc ﬁﬁtﬁmgl%éee %Eﬁtr THE PRGN ofFr{aesﬁéss relief

groove nes a havi ng sim

coégé}ll‘?]rtaﬁéﬁcét lﬂ%lqc eg Fuflci %g%gﬁ?@ra? E&eéf % fQ%e F7iy g@s fRe teﬁ!ie?lwgf

as at an at“ 1ts Tree eadge or I nner

di b f . [
L N e

or war roove

ﬁﬁ%?ﬂgﬁggéggndicular to axis 68 (Fig. 5). The

of flange 66 at its base is approximtely
the sane as its radial dinension neasured al ong
f or Vieheatmadietttd Figle 4actonmisehiabll yhlpnseabdl. fRallnglye 6@t 51
maybe HOUSTON\ 1830697.1 9 simlar to those of flanges
haban anier diSmeifr darfgesr 8 a3d aBainkr diahaie sedae 551 Innpr difrheer
enbodi ment has a seal cavity 67 in its face for
suefatd 36 mleiisgrsavitenastge inSeaballoave bydyo(fiol showmn Balvabradeat 51
has an inner wall 67a and an outer wall 67b, both of
hashiretwadend 6N aend fbes Sedncuforvencd andb 8\s(showgupetiGilarlylin Rigures 5
wal | 67a and outer
and 6, face 59 is a portion of a sphere for mating with a spherical ball element 61.

Béll element 61 has a passage 63 that registers with seat inner surface 55 when
open. When closed, ball valve passage 63 will be perpendicular to seat inner diameter
55. Ball element 61 thus slides against face 59 when moving between the open and
closed positions. Under léad, this movement can cause galling or other marring of the
surface, particularly at the inner periphery of face 59 where it forms a corner with inner

diameter 55.

Referring to Figure 6, an inner diameter stress relief groove 65 is formed in inner
diameter 55 near face 59. Inner diameter stress relief groove 65 defines a flange 66
having similar construction to flanges 45 and 49 of Figure 3. Flange 66 has a thicker
base than at its free edge or inner diameter because of the curvature of face 59. In this
example, forward sidewall 65a of groove 65 is in a plane perpendicular to axis 68 (Fig.
5). The thickness of flange 66 at its base is approximately the same as its radial

dimension measured along forward wall 65a. The actual dimensions of flange 66 may be
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wal | 67b define edge portions of face 59. An inner
wal |l stress relief groove 71 joins wall 67a and
extends toward axis 68 (Figure 5) but at angle that
results in a flange 72 that is approximately the samne
~dinmensions as flange 66. Simlarly, an outer wal
stress relief groove 73 joins outer wall 67b and
extends in a radial outward direction. Quter wall
stress relief groove 73 defines a flange 74. Flange

it el SRR HTRE e o BT on "R S could vary.

Both flanges 72 and 74 taper in thickness fromtheir
bas eBalt alielsedt 51 i this enbddjpwnt IBoe keal ¢2xity 63 invits fagedor7 4
define portions of face 59. In the operation of the
candinidg asmt 6D Sekl quite67 4 adyulankehhds ah innet watbbita agd ap guter
closed and under fluid pressure, it exerts a high
walh 6718 bbthfod whizhagaionshiribabbut vaik 68 (Bgat 5B InncTival 678 andeniter
causes flanges 66, 72 and 74 to flex slightly, which
whit GUE &Fint bégeqgortioas bf fata Bs Sesineget wall kizese dyief groote Mrisinpvall
face 59. As ball 61 noves to a closed position, a
6TLaHd Qidendl thWard ki $8 (Fipire 5Yias et apgleiias raseltilio e $labgesy2 that is
tendency to gall or mar the surface finish of ball 61
apiiekigenly thlsamERigmémioanid fongdés si gni fi cant advant ages.
The smal|l stress relief flanges formed in edge

port of the seat fac redu stre

con cé‘ ﬁﬂi’ |38r?§tef i Stbef%rg %"’OVF‘n i9 nsroél i IWtall 67 Fper gy
of .the su Ce f| i.sh. Reducing the
agydial gutvigy E'é W el gﬁﬁs EHChEORYS anl s m%ssasocg‘g? s f 1208°

with ma erlals n
T this smbpgiment 15 argde? gn rgélglqeng%lagld ﬂ-{h{n%gs tL ﬁalill%g 72, although
this could vary, Both flanges 72 and 74 taper in thickness from their bases to their free

edges. Both flanges 72 and 74 define portions of face 59.

In the operation of the embodiment of Figures 4-6, when ball element 61 is closed
and under fluid pressure, it exerts a high contact force against ball valve seat 51. This
stress causes flanges 66, 72 and 74 to flex slightly, which reduces the contact stresses at
the edge portions of face 59. As ball 61 moves to a closed position, a reduction in stress
at these points reduces the tendency to gall or mar the surface finish of ball 61 and seat

51.

The invention has significant advantages. The small stress relief flanges formed
in edge portions of the seat faces reduce stress concentrations that otherwise might result
in galling of the surface finish. Reducing the edge bearing stress minimizes the failure
mechanisms associated with materials under high load. These failure mechanisms

include yielding, brinelling, adhesion, abrasion, fretting scratching and in general,
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i nclude yielding, brinelling, adhesion, abrasion,
fretting scratching and in general, HOUSTOM 1830697.1
10 marring of the mating seal surfaces. It is a
further advantage that the reduced bearing stress
occurs at the edge transition fromthe planar mating
surface to the edge radius, where dange is likely to
initiate due to the often irregular or discontinuous
surface geonetry at this location. A reduction in

%ﬁjﬂ% bg@l ﬁ{%ﬁﬁg SeaPlifcds OGS, £u0NEAHvdn ga% Ethg ?édﬁ&éd%armg

m zi ng t he torques an to operate

sl o, B A0S, 0 BRBARE 30 g BLERRT A,
W{SL% !:l:H'nge 1%@.&319 Lgflt\?l}efdﬁg { E}he gf‘te%'?x% ﬂ‘aY f %90%{19%{1& N8ce

AIVes ™ Can D 0 survive for

d e%gat Tod cles wi thstand nore severe environnents,
£ I?g 'n size. Al of these benefits result
in nore cost effective valve designs and hel p enabl e

t he Arelottiondh bebeing girespilsetendsdongard prdessifrictionathesby

Wil e the invention has been shown in only two of its
mirdimiving thé tosduesihd vk tcaqppmtecht valee. tThe selustkanl ih pehkibearirige
art that it is not solimted but is susceptible to
sty At dhesedgehmingrisesthd Halihocddeyd anrfacamaferialnfiire arsicadlipes fifr a
the i nvention. HOUSTONU 830697.1 11 clains '
higher average bearing stress. As a result, valves can be made to survive for many more

cycles, withstand more severe environments, or be smaller in size. All of these benefits
result in more cost effective valve designs and help enable the practical design of extreme

pressure valves.

While the invention has been shown in only two of its forms, it should be
apparent to those skilled in the art that it is not so limited but is susceptible to various

changes without departing from the scope of the invention.
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1. A valve seat, conprising: a tubular nmenber having
an outer dianmeter surface for nounting in a valve
body, a rearward end, a face on a forward end for
sliding contact with a valve el enent, and a passage
havi ng an axis and extending fromthe rearward end to
the face; the face having concentric inner and outer
di anet er edge portions; and a flange forned at the
outer dianmeter edge portion of the face for relieving
bearing stress, the flange having a forward side that
def Fhe&m8he outer diameter edge portion of the face,

dﬁ%ﬂkgggg%mgﬁghﬂgla rearward side facing in a rearward

rection ange having a base and a free edge.

2. Tahrﬁb @vtrﬁ%mk BmbRr &Jrﬂbé‘%oilgmmr g% DviifEnody,

rearmar fllange 1s 1 ncline tive to

a*ﬁ%%ﬂ@d‘%lfﬂaa ?ah LR B RN T GRS 8 Pt mdy
P 0e SR Sl SR8 FRR 88 LEORIS PRSRoko 11s free

ve se accor to claiml, wherein

1S e e A Rhoh it ngl}e@a%eo&geg%ﬁﬂﬁﬁer 8ko MR, ofly ATt er

of t ace ee e er 'ou

di arref& o %cwéleq/atm% oultler %tameger Q&TE %ﬂio?l%f t}%c}'gce?ﬁr 1& Vairmval Ve

seat? seat accor
b%aﬂp%%w&stg% eteR e rgh e S EDF pisle B BLEY ikl e
portion of the face, the flange having a rearward side facing in a rearward direction, the

flange having a base and a free edge.

2. The valve seat according to claim 1, wherein the rearward side of the flange is

inclined relative to the axis.

3. The valve seat according to claim 1, wherein a thickness of the flange between its

forward and rearward sides decreases from its base to its free edge.
4. The valve seat according to claim 1, wherein the free edge of the flange defines an
outer diameter of the face, and the free edge has a smaller outer diameter than the outer

diameter surface of the valve seat.

5. The valve seat according to c¢laim 1, wherein a radial dimension of the flange is

greater than the thickness of the flange at its free edge.
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HOUSTONU 830697.1 12 6. The val ve seat according to
claiml1l, wherein a radial dinension of the flange is
greater than the thickness of the flange at its base.
7. The valve seat according to claim1, wherein a

t hi ckness of the flange between its forward and
rearward si des decreases fromits base to its free
edge. 8. The val ve seat according to claim1l, wherein
a radial dinension of the flange is no greater than
0.250.inch. 9. The val ve seat according to claim,
further conprising: a second flange forned at the

6.1 TSFarli sBABERKIR ?ﬂ%lﬂﬁrlt Whtteiafa rhdif dirAGioh OF the Bluh&Ms NY
bearing stress, the second flange having a forward

gr%étgﬁh&ﬂﬁtsﬂﬁ'&&bé&%@th%@ﬁn%erh@%bﬂb.amter edge portion of

the face, the second flange having a rearward side
facing in a rearward direction, the second flange
having a base and a free edge. 10. A valve seat,

7.CORP A 9( ac@or&l %’H}l cﬂm@%&@m@%hﬂ%s&aﬁ 1R gét@%tlt%r

surface mounting In a valve body, a rearward end,

oy f886g Ml QEUAEoRRLy bRt Blacdl RO eARpact with a

ve e enent passage having an axi s and
extendlng fromthe rearward end to the face; the face
having concentric first and second edge portions;

gf s} $e s%&%ﬁcoraﬁ dcla@helt Qﬁer%#a%d&qﬂﬁmﬁgm&@ figd lbﬁo

f ce 8s
greater than 0.250 inch.

9. The valve seat according to claim1, further comprising:

a second flange formed at the inner diameter edge portion of the face for relieving
bearing stress, the second flange having a forward side that defines the inner diamster
edge portion of the face, the second flange having a rearward side facing in a rearward

direction, the second flange having 2 base and a free edge.

10. A valve seat, comprising:

a tubular member having an outer diameter surface for mounting in a valve body,
a rearward end, a face on a forward end for sliding contact with a valve element, and a
passage having an axis and extending from the rearward end to the face;

the face having concentric first and second edge portions;

a first flange formed at the first edge portion of the face for relieving stress, the

first flange having a forward side that defines the first edge portion of the face, the flange

HOUSTON\IB30697.1 13



first flange having a forward side that defines the
first edge portion of the face, the fl ange HOUSTONU
830697.1 13 having a rearward side facing in a
rearward direction, the flange having a base and a
~free edge; and a second flange formed-at the second
edge portion of the face for relieving stress, the
second flange having a forward side that defines the
second edge portion .of the face, the second fl ange

vi i i . _ . :

i il A a3 Bl e R0 A £ Gh DRec
Thgmﬁalve seat according to claim 10, wherein the

%?Ts edge portion is at an outer periphery of the
face., 1

2..ah I [ l.ai .
o B0 LML BT S TP S i e
o bR g DBVl £ P LR oL Bl L B bR 5.
| ai 0 in the, first. ed tJ . t
g feapd HlgmbRape bieatvte: Pt Boing Gl veld Bt Ripe fanee
is at, an i.nn rtﬁianeter of the face. 14. The val ve
h@’é‘%a%%?ﬂdcﬁﬁeﬁ & claim10, wherein the face is a

portion of a sphere and wherein the val ve seat
further conprises: an annul ar seal groove forned

concentrically jn the face; wherei.n he fjrst edge
1o BhTeceirpr i & AR Dot e G e PREIOP St 5 ey
periphery of the face. :

12. The valve seat according to claim 11, wherein the free edge of the first flange has an

outer diameter that is less than the outer diameter surface of the valve seat.

13. The valve seat according to claim 10, wherein the first edge portion is at an outer

diameter of the face and the second edge portion is at an inner diameter of the face.

14. The valve seat according to claim 10, wherein ths face is a portion of a sphere and
wherein the valve seat further comprises:

an annular seal groove formed concentrically in the face; wherein

the first edge poriion comprises an inner diameter of the face; and

the second edge portion comprises a junction of the face with the annular seal

groove.

HOUSTON\ §30507.1 14



the second edge portion conprises a junction of the
face with the annul ar seal groove. HOUSTONU 830697. 1
14 15. A valve seat, conprising: a tubular menber
having a rearward end, a face on a forward end, the
face being a portion of a sphere for sliding contact
wi th a spherical valve el enent, and a passage having
an axis and extending fromthe rearward end to the
face; an annul ar seal groove formed concentrically in

lihﬁvﬁﬁgﬁﬁtkﬁﬁﬁﬁ 2 having a first edge portion joining
the passade a second edge portion joining the

i R s L
PSB09E DR ol PLipLEyE Doyl R i

g BRI o84 S5 LAG) A b AT SALIRGT et Lon, the

0
aving a base and a free and a second

fl ange faLied alo,t e 526000, 5495 .PRL Klgn of the face

for Telrreving I'ess, FanQe havi ng a

forward sjde that defines the cond ed ortian of .
e e he e B ARt U R0F R PG BB Bporion
rearward direction, the second fl ange

.tacHﬂ ip are
1oaRA gs%? B89 and a free edge.

a first flange formed at the first edge portion of the face for relieving stress, the
first flange having a forward side that defines the first edge portion of the face, the flange
having a rearward side facing in a rearward direction, the flange having a base and a free
edge; and

a second flange formed at the second edge portion of the face for relieving siress,
the second flange having a forward side that defines the second edge portion of the face,

the second flange having a rearward side facing in a rearward direction, the second flange

having a base and a free edge.

16. The valve seat according to claim 15, wherein the face has a third edge portion
joining the seal groove opposite the second edge portion, and wherein the valve seat
further comprises:

a third flange formed at the third edge portion of the face for relieving stress, the
third flange having a forward side that defines the third edge portion of the face, the third
flange having a rearward side facing in ‘a rearward direction, the third flange having a

base and a free edge.
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16. The val ve seat according to claim15, wherein the
face has a third edge portion joining the seal groove
opposite the second edge portion, and wherein the
val ve seat further conprises: a third flange forned
~at the third edge portion of the face for relieving
stress, the third flange having a forward si de that
defines the third edge portion of the face, the third
fl ange having a rearward side facing in a rearward
direction, the third flange having a base and a free
edge. HOUSTON\ 1830697.1 15 17. The val ve seat

1 ACTIY Ve Ged: @ccbldiigo bhim WheiRtdki: @ t hi ckness of the
first flange between its for-ward and rearward sides

decr£@sRSess bif tBETitst Barl3@ BEwheh its! fBrvfak € dEGRarddMMs Aecreases
t hi ckness of the second flange between its forward and

fibRafsWadedo 8i H8Scad@Gheases fromits base to its free
edge. HOUSTOM 830697.1 16 '

a thickness of the second flange between its forward and rearward sides decreases

from its base to its free edge.
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