WO 2010/ 068583PCT/ US2009/ 066948 1 A VALVE ASSEMBLY RAVI NG A
UNI TARY VALVE SLEEVE Background of the Invention [00011The present
invention relates generally to the field of flow control valves and
t he const r‘MBPPWf?@Fﬁ%reof . More specifjcally, the preseRCT{US}WHPG81S
relates to the internal conponents of " flow control val ves including
the el astoner sleeve that provides a sealing surface for the valve
conponents and connections. [0002] Fl ow control valves such as, for

exanpl e, knif@a YAISVE ASSEMBLY HEYING'A URITARY $A3 VESLERVEONL 1 O
the flow of fluids and can be particularly well suited for use with

abr asi \m&ﬁpmgmémg\mv@my,{i es such as are encountered in, for
exanpl e, the mning, pulp or paper industries. One formof gate valve

known ifgogipe art Thoslebshe fivantRAUSLRY (SRASH Y He GRS AMPcRRbMESvck BAL the
when coupl ed together formthe val vée houSi ng and passageway

t her et Qbﬁéfﬂlhtimh%gf’ %‘MBI% sﬁécﬁ&%ﬂ?f thd E&%eﬁﬁ?{ﬁ%ﬂ}%nl éigteg ﬁr&ﬂﬁﬁftéﬂ?ﬂ go%g%negtg

installing the valve 1 n a pipe 11ne, exanp ousin

bol t ed fi. i trol the fl .of flui
D g Rt ohASRNEDhoflcd R} Aforl RN ARl prbiiGee'd finRlulagld B me valve
transl a%gliogmstar g\éel S tlé;)et ween the two val ve hal ves. Each val ve hal f

def i nes A S CEVEYREEEOHSy which is di sposed a val ve sl eeve. The

val ve es are axiall ligned to define the passageway and

provi dih@%leal i nElGF”u‘f?EFP%W?Yeﬁ%‘H%é‘Sv%T ?f@mp?%k%‘g% atg yavey Qr liae blindeipbigs. n
the recesses, the sleeves can be configured with ridges or lips to
cont or FI° 019 FBHEGHE Jaw<of Side Ked emdearticaiss svell i fapuse atithesbsisieviad
seal agai nst one another when the gate is in the open configuration
to al | GarrpYye fugicgisuch enarclspenvgisradia, fonexpmplsh iHeanigingspamor eepbryindustries.
preventing fluid | eakage fromthe val ve housing. Wen the gate is in
t he cl d¥wdoposi gatovelve hewepp deiangndhdee wdsuseatonamaitaisifs tvb dalgat thatavtdn
substantially prevent the fluid that collects against the gate from

| eaki ngotiplednopkibetfotrs theyalveheusineandl passygavedytRerbibtiticRgOa BEpSItE W& of the
assenbly includes the CLARKSON KG WAFER STYLE SLURRY KNI FE GATE

VALVE  fhibasing ASCoimlcChiCEFREkILAS the Rame il £1pihb find Y&rQxmhiMY EONRE: dabea

sheet entitled "C arkson KGD
bolted to a flange end of a pipe. To control the flow of fluid through the valve, the valve
includes a gate that, in operation, translates or travels between the two valve halves. Each valve
half defines a sleeve recess in which is disposed a valve sleeve. The valve sleeves are axially
aligned to define the passageway and provide a sealing function in the valve. To seat the valve
sleeves in the recesses, the sleeves can be configured with ridges or lips to conform to the
contours of the sleeve recess. The two valve sleeves seal against one another when the gate is in
the open configuration to allow for fluid flow through the valve while substantially preventing
fluid leakage from the valve housing. When the gate is in the closed position, the opposing
sleeves seal against the gate and substantially prevent the fluid that collects against the gate from
leaking from the housing. One exemplary valve housing and sleeve assembly includes the

CLARKSON KGD WAFER STYLE SLURRY KNIFE GATE VALVE from TYCO FLOW

CONTROL as shown in the TYCO FLOW CONTRQL data sheet entitled “Clarkson KGD



WD 20101068583PCT1US20091066948 2 Wafer Style Slurry Knife Gate Val ve
2" thru 24" (2005). O her known val ves and val ve sl eeves are shown
and descri j r exanple, U S. Patent Nos. 4, 895, i

5, 730, 149.&§38@8’f§7§?ve sl eeves not only create a seali #@é@?@%@%s
bet ween the val ve gate and one another, but the valve sl eeves al so
provi de a support surface to engage the flange surfaces of the valve
housi ng or ot her piping elenents coupled to the val ve housi ng. Known
val ve sWealewBiylaSarmaKnife Gatec\éadva bt 4E1(2403).i Othwhkrolwnt abves hiebwedvesisves
seat portion that is disposed within the sleeve recess of the valve
housi ngrashdwa aadgdescabal mpfop oxdmpds, $CS \ihtaahNeH @$8951181 hies, 3®RI49p0r t i on
to forma flange for engagenent with the flange face of the housing.
The sefesms|e suppRlive sibesdd nobode BRAR alsYal b ZeEade Detwien RicRalve @atshihg Bnd he
val ve housing is coupled. In addition, the support disc is generally

made ofanghBabaehe PAIASIISeOils@5a0Me BRNhoPRLAEIA cARgPIR VIS Siratdsl R0k
agai nst which the adjoining pipe may rub. Mreover, the nateri al

form ngrawa%oﬁéélﬁ’é’?xr &héi“pﬁﬁré%%lzx?%rgg gﬂl%leeﬁ,[t% fR Vil hH@stug | @lowva \Gglegfé%;use a

portion of t Sl eeve. e support SC Is nma

har d ri-al.,..l il i t i I I en, fl.ange

cur t acaso e sokhBeR bt B ALRENEE: Sk betthy HRON PR E Ry G Eev
because_t he rt. discs are constructed froma material different
Chan T REDSt UL Lk hsPERaha Sondehs uaigh s b Pl B o Spdinondy g
be as chem cally resistan ﬁs t@e %gaéggpntion. Accordi ngly, the

f1 ange 'HAEC 1o SREASEBENVith e Iings Thre BEing| Eha PHER GURROFGHiTcHt eselly
such as cracking or breaking. In addition, due to the inelasticity of
the harSFER&RIhS BRSEP Phisidbe valypdousing Braouplpd clnpggitignt thasuppet: disel isgengally
resilient to over-conpression by the flange bolts coupling the valve
i nto t Headsiobphardgsplasksioy othar hasd materiokto provde sfufeceagdinsi yhish thnelliethéngn
i ntegrated support disc portion. However, these alternative designs
do not pafd met ivbe Moreaiwr, dlssmbthiealifesies e sayert-diwripdiessilarto dte miterial of the

flange bolts. WO 2010/ 068583PCT/ US20091066948
seat portion of the sleeve.

[0004] Because the support disc is made of a hard material, its ability to provide a tight
seal between flange surfaces, in some operative conditions, may be limited. Moreover, because
the support discs are constructed from a material different than the valve seat portion, the flange
and its support disc may not be as chemically resistant as the seat portion. Accordingly, the
flange and its support disc may be susceptible to long term fatigue, such as cracking or breaking.
In addition, due to the inclasticity of the hardened support disc, the support disc may not
withstand or be resilient to over-compression by the flange bolts coupling the valve into the
piping assembly. Alternative known sleeve designs include an integrated support disc portion.
However, these alternative designs do not effectively address the issue of over-compression at

the flange bolts.



3 Summitry of the Invention [0005] A preferred enbodi nent of a val ve
sl eeve for scaling a valve having a recess and a flange includes a

support ed about a first axis, an annular ort plate

di sposed a ‘gﬁa&WQQ% tond axis, and an gnnulus di sposed §E§ﬁ§m3§WﬁVWd
axi s and having a one-piece mell continuously radially di sposed about
the third axis to define a passageway therethrough. The wall
preferably includes a seat portion defining a first end face of the

annul usSiasvetalyast dhellnperticong the wal | for supporting the annulus in
the recess of the valve. The support ring is preferably encased in

the sed0005prti onAsureorrthatbddiacs vppoilve sledg forsscalidxd AllveMatglaRecess and
annulus so as to radially support the seat portion. The seat portion

furthera fngd RicRIEya ﬂ?f)dnﬂﬁﬁg QispdseS hbduB e Fikks aki€ laflahiBarls@pfderihBidlsHoRY 1 S-
The wal |l further includes a flange portion defrnrng a second end face

of the 8a0ulsdSnandishas -2 HRAeNE R dduf e?f!hﬁ’ﬁ 'a)ﬁ@ ah®h vtflfg[atcme \}QTL‘%X.»\L@I
of The

greater than the first radius to engage the flange

annul are,sUpBOEY A %1%?309&%1%&%%(1 g@%‘ ﬁ?&‘%mk E g&ﬁg%efwl g%?eiﬂr%{lé4 fhe

such that t he support ate 1I's coaxl S SO as
axraII i T | rti
o ef er & ﬁﬁ&“%%rr‘lﬂau%*?%g%rgﬁ b d%ﬁmﬁ%gg"?&ks%%g ol PRy Perd i lohe
third Eﬁyrn eni ng osed al.on second end fa In a
pr ef er Tiu AR aeRte 1% %Wﬁra i ek TG SYRPQF IR &S P Fply
portion |nt$ ne scat gort | n anot her, preferred enbodi nent, the
f | ange SPEASET Brithspat peri HBH‘ {ie SRPPRRIINg i eRassd VB the 2Ru e a8itp yadially
di sposed about the first portion, the first portion defining a first
t hi ckné¥RPoridhe prahRstioh T hersad noFtion fapsanr proferall defines 4 feetaeshies tolfive (orthe
defining a second thickness to forma gasket for sealing the flange
of t he tyizd sras. Tiwowdl] fartherfinelwdys aflongd pontiorsdefiminzarsating ehd Fave df thie mhmthise
seat portion such that the annulus has honbgenous material properties
f rom t hed hiy stecamdrafiias eldtive tdthe slegiond grederftbanahe st adjus &f argagd Wie flaepe
val ve sl eeve has a unitary construction and can further be forned
f rom anfdcaatvenihe enmadranpmit plate is preferably encased in the flange portion such that the
support plate is coaxial with the annulus so as to axially support the flange portion.
[0006] The flange portion further preferably defines at least one chamber disposed
radially from the third axis having an opening disposed along the second end face. In a preferred
cmbodiment, the chamber extends axially from the flange portion into the scat portion. In
another preferred embodiment, the flange portion has a first portion and a second portion radially
disposed about the first portion, the first portion defining a first thickness to encase the annular
support plate and a second portion defining a second thickness to form a gasket for sealing the
flange of the valve.
[0007] The flange portion is preferably formed with the seat portion such that the annulus
has homogenous material properties from the first end face to the second end face. More

preferably the valve sleeve has a unitary construction and can further be formed from an

elastomeric material.
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enbodi nent of the valve sleeve, the sleeve includes a wall having a
first end r i d a second end portion axially spaced fromth
first end‘&ﬁF Oﬁﬁﬁg?he wal | having hopogenous naterlaIPEFﬂﬁéywmﬁﬁﬁi
fromthe first end portion to the second end portion. The wall
preferably includes a first portion defining a first chanber that
encases at |east a portion of a first support nenber and a second
porti orf0@ls]i ni ngllmamméee patfated rhbpdintzat ofahe e essi@ive, | tkagdteva ifpbrdes ®waldf
a second support nmenber. The wall further preferably defines a third
chanberhaeik afdétred sedtioh hivd £ §26ad & p%ﬁi‘dhrhﬁiialﬂg lspdced frb@ thd8rst éddSdortion, the
portion. Preferably, the first and second chanmbers intersect at Ieast

a portiwam lﬁhntghﬁn{of@érfdﬁs ﬁﬁ%ﬁbﬁl{ro?érnesm hRrrRleRl F&Et@ﬁ] tRfD %bﬁ@éﬁd d)

sl eeve further includes a pin plug dlsposed in the chanber

pr ef ermﬂ\@mﬁ%ﬁ%gimaﬁde@ a\fﬁtét;j% RASE Skée'ﬁ?ﬁ |spose %?Qgt ﬂaﬁs\!hggmﬂn

recess and a flangée tace and

gﬁffzé é)fglﬁgsti %ﬁ%&ﬁl?efr% dag Léé{){lfpﬁérggrf c?effﬁrh af&%'clmlﬁschgl%gérq t entfages & I[mst a

|nner SUI’ ace passageway

central_axis.. the qut er and |nn e |aI ed from
one andPREP 48 Sqars ﬁép grt\ﬁﬁffqlber F‘rﬁgsprgf%ﬁ%g’sc[ %%pfﬁ “And a
second end portion_ axi ed fro the fir rt and
homger?é%gdﬁﬁ%lﬁﬁ fm]ﬁ‘rt@ ?I?@%ﬂfﬁ%%ﬂe SYRren. el ﬁgm fhfirgigng Préond
second end _portion. Preferably, the first end portion defines a |i

for s upfﬁié????fﬁ grierprst alrleast qroripn f)fhfée irdebambag I inothes prefrared sedodintent: ﬁte
chanber that encases at |east a portion of a first support mnenber.
The sectsde Bindepaelndesrs nin plugdisppsed dethc gbamberf | ange portion al ong the
outer surface for engaging the flange and further defines a second
chanber(080%t encaswefentd embstimantpdntvhilon astmblysedaded a hupypoy kavingribecess
[ 0010] Anot her preferred enbodi ment provides a nethod of formng a

val ve sihéevingcThee meltavallechrvbddispmhd eitkid thyrediss pOsd sigeva pfefarstily includes
substrate about a nenber in a nold chanber, disposing a second

subst r ahenaxiighdvwhepaned sitfeahd en ﬂ‘nhéﬁshrf&wlﬁitrd@ﬂﬁes&f}ﬁssaw abB& a central

menber, and encapsul ating at least a portion of the first substrate

and at eak otePOid A sBffadel Beif@FANUY SHREY Fdlnfone another to define a wall. The
wall has a first end portion and a second end portion axially spaced from the first end portion,
and homogenous material properties from the first end portion to the second end portion.
Preferably, the first end portion defines a lip for supporting the annulus in the recess and further
defines a first chamber that encases at least a portion of a first support member. The second end
portion preferably defines a flange portion along the outer surface for engaging the flange and
further defines a second chamber that encases at least a portion of a second support member.
[0010] Another preferred embodiment provides a method of forming a valve sleeve. The
method can be achieved by disposing a first substrate about 2 member in a mold chamber,

disposing a second substrate axially spaced from the first substrate and about the member, and

encapsulating at least a portion of the first substrate and at least a portion of the second substrate
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as to forma body of unitary construction. Preferably, disposing the
first sub t the nenber includes disposing an te
about the%n%?ré)lglrui?égt e plate extendingsradially rel ati Vgﬁ{ﬂ@'é%{ﬁ%ﬂ@%&
central axis. Mreover, introducing the elastoneric materi al
preferably includes injection nolding of the material. Brief
Description of the Drawi ngs [00111The acconpanyi ng draw ngs, which
ar e i nooiwoiaglesiorhwicanaterzm do evtedeim abedypdnmitaf comtwetsme Fréfewblyi on,
illustrate exenplary enbodi nents of the invention, and together, with
t he genléapasingiths diritpthsoategbwme theahevberamdudel dispesigy dnedndesglate pboub the
given below, serve to explain the features of the invention. It

shoul d risenbendbe siheeichdiag rddidly pelederto et centad dikiTe Mdse¥g iftodscind thehe

i nvention as recited in the appended clains. [0012]FIGS. 1-4 are

pl an, sif®narid ntr@sbpeRedblpnadds iBjastiRfmadmaly hehaing a val ve
sleeve. [0013]FIG 5 is an illustrative enbodi nent of a valve sl eeve.

Brief Description of the Drawings

[0011] The accompanying drawings, which are incorporated herein and constitute part of
this specification, illustrate exemplary embodiments of the invention, and together, with the
general description given above and the detailed description given below, serve to explain the
features of the invention. It should be understood that the preferred embodiments examples of

the invention as recited in the appended claims.

[0012] FIGS. 1-4 are plan, side and cross-sectional views of a valve having a valve
sleeve.

[0013] FIG. 5 is an illustrative embodiment of a valve sleeve.

[0014] FIG. 5A is a cross-sectional view of the valve sleeve of FIG. 5.

[0015] FIG. 5B is cross-sectional detailed view of the valve sleeve of FIG. 5.
[0016] FIG. 5C is an illustrative embodiment of a pin plug for use with a valve sleeve.
[0017] FIG. 5D is a plan view of the pin pug of FIG. 5C

[0018] FIG. 6 is an illustrative embodiment of another valve sleeve.

[0019] FIG. 6A is a cross-sectional view of the valve sleeve of FIG. 5.

[0020] FIG. 6B is cross-sectional detailed view of the valve sleeve of FIG. 5.
[0021] FIG. 7 is an illustrative support ring for use in a valve sleeve,

[0022] FIG. 8 is an illustrative embodiment of a ring plate for use in a valve sleeve.
[0023] FIG. 9 is an illustrative embodiment of a mold for forming a valve sleeve.

[0024] FIG. 9A is cross-sectional view of the mold of FIG. 9.



100141FI G 5A is a cross-sectional view of the val ve sl eeve of FIG
5. [00151FIG 5B is cross-sectional detailed view of the valve sl eeve
of FIG 5. é%ﬂ)@hﬁksﬁ 5Cis an illustrative enbodi ment

a va

f In plug
for use wi't ve sleeve. 10017JFIG 5D is a plan vinWUg?U%?’H‘;ésgﬁi n

pug of FIG 5C [0018]FIG 6 is an illustrative enbodi nent of another
val ve sl eeve. [0019]FIG 6A is a cross-sectional view of the valve
sleeve of FIG S. [0020]FIG 6B is cross-sectional detailed view of
t he vall{&23| eeveFif. I8 iSGa chssp@0izddl Bet@Eledvies ofithe intdldis FI& Pve support
ring for use in a valve sleeve. [0022]FIG 8 is an illustrative
enbodi rieee] of a FIGJ0ps apespetivardew ofaalitadaige shB&iRent of valve sleeve in

accordance with an embodiment of the present invention.,

[6027] FIG. 10A illustrates a cross-sectional view of the sleeve shown in FIG. 10 in

accordance with an embodiment of the present invention

[0028] Fig. 10B illustrates a detailed cross-sectional view (identified as section B in Fig.

10A) in accordance with an embodiment of the present invention,

[0029] FIG. 10C is a back plan view of the valve sleeve in accordance with an

embodiment of the present invention.

Detailed Description

[0030] Shown in FIGS. [ through 4, there is provided an illustrative valve 10 for use with
a novel valve sleeve described herein below. The valve 10 includes a housing 12 adapted to be
inserted coaxially into a pipeline or other suitable fluid conduit. The housing 12 includes a port
or passageway 14 therethrough that can be axially aligned with the pipeline for the flow of
matcerials through the valve 10. As shown in FIG. 2, the valve 10 is preferably formed by two
similarly opposed halves that each have an inner surface that defines an axially extending
opening. The opening of each housing half is further preferably configured with a sleeve recess
to seat or receive a valve sleeve 20, including the novel valve sleeve described herein, for sealing
the valve 10. Exemplary embodiments of the valve 10 are shown and deseribed in U.S. Patent
Nos. 3,945,604; 4,257,447, 4,688,597, 4, 895,181; 5,271,426; 5,890,700; and 5,370, 149, which
are attached hereto respectively as Exhibits A-G and further incorporated by reference in their
entirety to the extent they disclose a valve configured to receive a valve sleeve. With the two

halves of the housing 12 abutted against one another, as seen in FIG. 3, the openings are



[0023]FIG 9 is an illustrative enbodinment of a nold for formng a

val ve sl eeve. [0024]FIG 9A is cross-sectional view of the nold of

FIG 9. /| 068583PCT/ US2009/ 066948 6 [0025]FIG 9B is a
Wg%@?ﬂ% Q il ed view of the

Cross-sect

Id of FIG 9. [S5P8PEENE is

a perspective view of an alternative enbodi nent of valve sleeve in
accordance with an enbodi nent of the present invention. [0027]FI G
10A illustrates a cross-sectional view of the sleeve shown in FIG 10

in

coaxially aligned such that the end faces of opposed valve sleeves 20 contact one another to
define and seal the passageway 14 of the valve. The valve sleeves 20 preferably have a flange
portion 24 extending distally to a scat portion 26 and terminating with a seat end face 22 having
a lip portion 21. The lip portion 21 can include a ridge 23 configured to conform to and secure
the seat portion 26 in the sleeve recess of the valve housing 12. The halves of the assembled
valve housing 12 are coupled together such that the lips 21 of the seated valve sleeves 20 engage
one another so as to form a seal about the passageway 14 through which materials can flow,
Preferably, the passageway 14 defines a substantially circular cross-section although other
geometries are possible such as, for example, square, oval or polygonal provided that the
opening can propetly seat a valve sleeve 20 to seal the valve 10 as described in greater detail
herein below.

[0031] Preferably coupled to the housing 12 is a gate 16 for controlling the flow of
material through the passageway 14. The gate 16 has an open position disposed clear from the
passageway 14 thereby allowing the flow of material through the valve 10 and a closed position
disposed within and perpendicular to the axial direction of the passageway 14 to prevent flow of
material therethrough. In moving from the open position to the closed position the gate 16 is
configured to translate between the two valve sleeves 20. Shown in FIGS. 3 and 4 is the gate 16
moving from the open position to a partially closed position. As the gate 16 translates into the
closed position, the gate 16 engages the end face 22 of each valve sleeve 20 located to each side
of the gate 16 to maintain a seal about the valve 10, The gate 16 is preferably mounted for
reciprocal movement in and out of the passageway 14. The lower edge of the gate 16 is
preferably tapered to provide a relatively sharp straight knife edge as shown to facilitate partition

of the engaged lips 21 located at the seat end faces 22 of the opposed valve sleeves 20. To move



accordance with an enbodi nent of the present invention [0028]Fig. 10B
illustrates a detailed cross-sectional view (identified as section B
in Fig. 1 rdance with an enbodi nent of the pre
|nvent|onq¢%65@@%%§§i 10C is a back pjan view of the v£F€@$§P€5v3m|n
accordance with an enbodi nent of the present invention. Detailed
Description [0030] Shown in FIGS. 1 through 4, there is provided an
illustrative valve 10 for use wth a novel valve sl eeve described

her ei n thegaen 6 Géteearahy epchintl nbbetiesitand) dusgang! Gl2rthetdpdletds bo adeator (not
inserted coaxially into a pipeline or other suitable fluid conduit.
The houtbwg), pifdratdy s fampdatpnOrmAR LS AgEWEI c%'ﬁndldﬂ @hEHiboR veHarfaR3ém&an
be axially aligned with the pipeline for the flow of materials

t hr ougha itdgativallyV@e dGuatOSme&NAW LA Ihdalhee? or i 8edt@d MBtot BrivSwhiceiser abl y
formed by two S|n1IarIy opposed hal ves that each have an inner

Surfac%ohh@lretﬂf%fﬂrm& tﬁ@r fréd ﬁﬂ’ea?fﬁ) (g'ﬁién@g)tﬁ Q. 7g. The opening of

each housing half is fur er preferably con gured wth a sleeve
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another, as seen in FIG 3, the openings are
element, for example, a pipe coupled to the valve 10.
[0033] The inventor has discovered a new valve sleeve 207, as seen in FIG. 5, that
incorporates a flange portion 24” and a seat portion 26’ in a unitary construction so as to provide
a one-piece valve sleeve 20° for use with new or existing valves 10. The valve sleeve 20’ is
preferably made of an elastomeric material which allows the seat portion 26” to be clastically
resilient to the stress forces applied by the gate 16 and further enables the flange portion 24” to
be resilient to the compressive forces exerted by the flange bolts or other coupling device
holding the valve 10 in the pipe assembly.
[0034] The valve sleeve 20” is generally an annulus or other ring shaped body having an
outer surface 28’ for engaging the valve housing 12 and an inner surface 30’ to define a
passageway 14° therethrough having a central axis A-A. The outer surface 28’ along the flange
portion 24” defines a radial distance from the central axis A-A that is preferably greater than the
radial distance defined by the outer surface 28 along the seat portion 26° relative to the central

axis A-A. Shown in FIG. 5A is a cross-sectional view of the sleeve 20°. The outer and inner

surfaces 28°, 30” define the annular wall 32° which is preferably radially spaced and
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faces of opposed val ve sl eeves 20 contact one another to define and
seal the g§&$¥314 of the valve. The val ve sl eeves 20 greferam
have a fla g P on 24 extending distally to a seat BSPUPHRY%894%nd
termnating with a seat end face 22 having a lip portlon 21. The lip
portion 21 can include a ridge 23 configured to conformto and secure
the seat portion 26 in the sleeve recess of the valve housing 12. The
hal ves cofurhdveibedaenbthe dental wds Aodis thg pdsRager i@’ enfoph dd Hodgef thevalstigleve
that the lips 21 of the seated val ve sl eeves 20 engage one anot her so

as to f0rnBaaseahe Aoyt berdfasineLyayitatdcdlifesioh, mbleh 3makeebalns can
flow Preferably, the passageway 14 defnmes a substantially circul ar
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exanpl e, square, oval or polygonal provided that the openl g can
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greater ail herein below [00311Prefera y coupl e ousi ng
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passageway as an open position di sp osed ear
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axial length L of the valve sleeve 20° and more specifically at about 53% of L measured from the
flange end face 19°. The ridge 23” further preferably defines the radial outermost portion of the
wall 32’ along the seat portion 26 and is moreover preferably configured for engaging a recess
within the housing 12 to support the valve sleeve 20° therein. The ridge 23° can be configured to
prevent the sleeve 20° from falling out of the housing 12 when the valve 10 is not installed in the
pipe assembly. The ridge 23” can also prevent slurry or other material buildup that may migrate

between the valve sleeve 20° and the housing 12,



100321The fl ange portion 24 of the valve sleeve 20 is configured to
support the valve sleeve 20 within the housing 12. The flange portion
24 engageg@h@gwhlaq?e face 18 of the housing 12, as seen in the
exenpl ary of FIG 1, by s%gting within a refESLSPYRY/PGe8

fl ange face of the housing 12. The fl'ange portion 24 is further
configured to engage a flange face of a piping elenent, for exanple,
a pipe coupled to the valve 10. [00331The inventor has di scovered a
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surface 30 of the wall 32’ to further define the lip portion 21°. More specifically, the second
tapering portion 27’ is continuous with a first curved portion 34’ of the inner surface 30°. The
curved portion 34’ is preferably convex relative to the passageway 14° to define a curved surface
for engaging either the lip portion 21 of an opposing sleeve 20° in the valve 10 or the flow
control gate 16. The convex curved portion defines a radius of curvature ranging between about
0.135 inches to about 0.25 inches and more preferably is about 0.19 inches.
[0038] In a preferred embodiment of the valve sleeve 20°, the inner surface 30° can
include additional curved portions axially continuous with the curved portion 34’ to define a
surface that can facilitate the flow through of material through the valve sleeve 20° and further
inhibit turbulence and/or build-up of the material. Preferably, the inner surface 30° includes a
second curved surface 36’ and a third curved surface 38’ continuous in series with the first
curved surface 34” so as to define a groove along the inner surface 30°. The curved surfaces can

be configured as concave or convex relative to the passageway 14° with a radius of curvature that

facilitates the flow through of material. Preferably, the second curved surface 36’ is concave and



circunscri bed about the central axis A-A of the passage 14' to form
the body of the valve sleeve 20'. Because the sleeve 20" is
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gr eat er dé?{(giz?ﬁmﬁ;@ﬁ G 5B, has a pr OE!I mal first end poFFT/Hﬁz"W{?G@%S
includes the flange portion 24" having an flange end face 19'. The
wal | 32' axially extends to the seat portion 26" and termnates at a
di stal second end portion with the seat end face 22'. Because the

sl eeve d2fhesiagadifis & cuniatua¢ yf bomist.7Lmthedmo atidne | B8 kdch@&2ind py @bepadityblpas
honbgenous material properties extending fromthe flange end face 19
t o the ab@atl ivdhd Theclerddirved s0H3%R] 3B & PeftRblyTBhEa6 end&findd KRGk HE seat
portion 26" of the wall 32' is preferably configured substantially

si m | arliyatube $Bo@ULEY indHes tAARUOE 5 ilBesSRAls RBFeld: &@ﬁbl?ygbbﬁ 0 MLLuRl ve
sl eeves, as descri bed above, so as to be insertable 'nto existing

val ves T:BQ cot¥RubusSRe’ {llqu&k ¥6’ %:Qieﬁﬁ@cri OanM hx‘og{?e %lg%g RE STF abhYe 30° and

includes a lip portion 21" at e end e va eeve to enga

an int %Eéf%lﬁlgrcﬂ it el abtonﬁpg ?%%YS%BQAJ% n@l antfacfﬂs‘catletdhet}c}‘#lg %ertht e

sleeve'int ve re ou5|ng
s|.ee he gate

a seal ment W ei.ther .an.o val v ve of.,t

o TP R PRt 4 B e R PR R R SR 11 g
23" di d al opg the seat rtlon The ridge 23' is preferably

| ocat ejﬁ)@?fappr 0 W@W“Y% dipet H%t?‘SV alyp glegsralr eassepmn ﬁpgﬁg@ WALanéf
the val ve sl eeve 20' and npre specifically at about 53% of L neasured
from t BB- thedpseswige f9c samigeludery gecpniyepavepipurtace 3oh e p thitdetusied isuijace 38
defines the radial outernost portion of the wall 32' along the seat
por t i ofn®s il cusrehsidse 4P sertinapabingeriesfithghe But vedsnugfagi Hpoas to
recess within the housing 12 to support the valve sleeve 20" therein.
The ri dgened alicemtemoayenidngtireasidndroufae\d@iit Prdferaksly sthy sccaf)d cufrvalnurface
falling out of the housing 12 when the valve 10 is not installed in

t he pi pé’’asservixt and dEhiecsrd wdias 2B¢ureane af soupd.8Y &ithessb dbdiy 0@6 i@dhBednd is
material buildup that may m grate between the val ve sl eeve 20" and

t he housiragref?ably ¥ou20. 3P H0BEE IRER1dIRPRA 066348 ° 10pERABE] ddnshdlan®f
the ridge 23', the lip portion 21' radially tapers toward the central

axis Adbfinds raQﬁ(ﬁﬁ@&‘ Hrvahi€of A1) 6258REes RAdoft 6.1 frthed ARG B Op?&'éltabl ak
25" and a second tapering portion 27'. The first tapering portion 25

def i negpdytfoigus tmcﬁ@egl'ﬁleé}m‘eﬂjco@hh Vcﬁ CIOQE:I@d HalfRe Q?e@éjreld%dﬂb oftclaﬁ/dglggﬁtrtﬂé

axis of the passageway 14 e second tapering

defi nesypy &?Qe(a@grfﬁ%gjgﬁ 58 rgﬁk%%}a{gﬂ&&te vl airlgI:OeduE}ﬁ% gycgg otc the ate Itlgbt%lcgﬁsse

central aXI S passa ewa 1S

about f D) ut fift ), d.is nDre

prefera %@ acteg ﬁ (fglé aggggf iﬁ%bouﬁ(ﬁ‘gf?escgl@g‘r:‘n%ﬁ‘éﬁé %@ gﬂ? ?“W@P@F%bl y

about flfte . r to a ut t five de rees (25) and js

rore prUfiF 301 BEGTRN b et A MO 4 eRGuc GEURece o Bebsdy o

[ 0037] 0 er surface 28' preferably defines a continuous

transi r%dn%eg #nd is goggprgterably about 0.375 inches. The continuous curved surfaces 36>,
38" and 40’ define a radial groove along the inner surface 30°, and preferably circumferentially
about the seat portion 26°’, that can facilitate the flow of material through the passageway 14’
and minimize the build-up of material in the sleeve 207,

[0040] The inner and outer surfaces 28°, 30° of wall 32’ preferably define constant

profiles circumseribed about the central axis A-A of the passageway 14°. The circumferentially



surface 30" of the wall 32" to further define the lip portion 21
More specifically, the second tapering portion 27" is continuous with
a first cg&xgg %%tion 34" of the inner surface 30'. The curved
portion 34 i:w@ ferably convex reI%%ive to the passad&Rap2HYo66pe§
define a curved surface for engaging €éither the lip portion 21' of an
opposi ng sleeve 20" in the valve 10 or the flow control gate 16. The
convex curved portion defines a radius of curvature rangi ng between
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0.19 inches. [0038]1In a preferred enbodi nent of the valve sleeve 20",
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been found to be about 11.5% of thickness T for all nominal sizes of valve sleeve 20°. In

addition, where the axial distance between flange end face 19° to the seat end face 227 is the



[ 0040] The i nner and outer surfaces 28, 30" of wall 32" preferably
define constant profiles circunscribed about the central axis A-A of
t he passag§$%¥ 14'. The circunferentially WO
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sl eeve 20' to be inserted into the vafve housing 12 without concern
as to the radial orientation of the sleeve 20'. Alternatively, either
the outer surface 28" or the inner surface 30' nay define a first
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For exanple, the curved surfaces , the i nner surface may be
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the flange end face 19' of about six inches (6 in,) and an out put
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interior groove in between of about 5.75 inches, the nom nal size of
the valhpesiag etbulaptng shated swbstedd. valtartativelysthy chamiieed3” can be any other

geometry in plan and/or cross-sectionally such as, for example, rectangular or other polygonal
shape for housing a correspondingly shaped substrate. Further in the altemative, a plurality of
chambers can be radially disposed about the central axis A-A of the passageway 14’ within the
seat portion 26’ for individually housing a plurality of stiffening elements.

[0044] The chamber 33’ is preferably substantially ring shaped for encasing a stiffener
ring 100 as seen in FIG. 7. The stiffener ring 100 is preferably made from a mild steel however
other steels, alloys and or composites could be used provided the ring demonstrated sufficient
radial strength. The location of the chamber 33 dictates the location of the ring 100. 1t has been
found that the particular configuration and position of the stiffener ring 100 results in two
primary advantages: (1) the ring 100 radially supports the ridge 23 and prevents the pliable
sleeve material from following the gate 16 during its cycle; and (2) the stiffener ring 100 can
facilitate alignment of the opposing sleeves 20 installed in the valve housing 12. As the gate 16
of the valve 10 moves downward into the closed position, the stiffener ring 100, due to the ring
positions being relatively surrounded by the compressible sleeve material, functions somewhat as

a fulcrum to relieve some of the sealing compression between the lips 21° of the opposing valve



[ 0042] Locat ed between the inner and outer surfaces 28, 30" of the
wal | 32" is a chanber 33" as seen for exanple, in FIG 5B. The
chanber 33' is located within the seat portion 26' and is preferably
| ocat ed wiYRPHUHEST i p portion 21 and rore preferanyPpaégyﬁﬂmﬁﬁgta
of the ridge 23'. In addition, the chanber 33" is radially closer to
the outer surface 28 than to the inner surface 30'. Were the
dinension T is the radial distance between the outer surface 28 and
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and the outer surface 28 has been found to be about 11.5% of
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the length 0043 is configured so as
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shearig% forces exeitedﬁﬂy t %‘g%t§616 on the valve sleeve 20" as the
gate 16 BECREBRCSHIES GEEa Al UF 5¥&d%positions. Preferably, the
chanberag . I's continuous about the gentral axis A-A of the
passagd ‘%i 147 sheimprEdanieR sirfpopy o Taof g v2llsabwitiat fram (e Range enchr
cross-section_for housing a tubular ring shaped substrate. )
Al t er ndB§o/eY y The Hiange gadises 1233 prefmbbe sbpipniéal iderngadipulenty thorepira gxis
and/or cross-sectionally such as, for exanple, rectangular or other
pol ygonsiA iohagragéent waibshalange Soe céapdred piviigelenenp sdths pipsigraascably.
Further in the alternative, a plurality of chanbers can be radially
di sposdttiabogtgaihte [dEntBahe Hxigs cAd fecofl 9t ihdugdass agenpgrindstér 1M tid an ihive
seat portion 26' for individually housing a plurality of stiffening
el ementggrimeter 13’ to define the opening to the central passageway 14°. The flange face 19’ defines a
preferably annular or ring shaped planar surface with the inner and outer perimeters 13°, 15’
being substantially circular and respectively defining an inner diameter 7D and an outer diameter
OD with a center point that is collinear with the central axis of the passageway 14°.
Alternatively, the inner and outer perimeters 13, 15” can be any geometry such as, for example,
rectangular or polygonal provided the flange end face 19’ can engage the flange surface of the
valve housing 12 and material can flow through passageway 14’ of the valve sleeve 20.
[0046] The inner and outer surfaces 28°, 30° extend axially from the flange end face 19’
to define the flange portion 24°. The outer surface 28’ along the flange portion 24° preferably
defines a first shelf 42 and further preferably defines a second shelf 44°. The first shelf 42
defines a transition from the flange portion 24 to the seat portion 26’ in the unitary construction

of the valve sleeve 20” and further defines an axial thickness of the flange portion 24 to engage

a recess or other surface of the flange face in the housing 12.



[ 0044] The chanber 33" is preferably substantially ring shaped for
encasing a stiffener ring 100 as seen in FIG 7. The stiffener ring
100 is preferably nade froma mld steel however other steels, alloys
and or coﬁﬁ%%ﬁ@@éﬁ§%uld be used provided the ring denpRSTIUSIEY066948
sufficient radial strength. The | ocatfon of the chanber 33' dictates
the location of the ring 100. It has been found that the particul ar
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[0048] To resist overcompression of the flange portion 24’ of the valve sleeve 20’ when
the valve 10 is coupled to another element, the flange portion 24” is configured to define another
chamber 46 as seen for example in FIG. 5B.  The chamber 46’ is preferably disposed between
the inner surface 30° and the outer surface 28’ so as to be completely enclosed within the wall
32’. More preferably, the chamber 46’ is located proximate of the first shelf 42 so as to locate

the chamber 46’ within the recess of the flange face 18 of the housing 12 when the valve sleeve

20’ 1s installed. The chamber 46> extends axially preferably to a point proximal of the first shelf



[ 0046] The i nner and outer surfaces 28, 30" extend axially fromthe
flange end face 19' to define the flange portion 24'. The outer
surface 28 along the flange portion 24" preferably defines a first
shel f 42"@9&“@@%#ﬁ%r preferably defipes a second shel fCAPS20054/p5948
first shelf 42" defines a transition]2r0n1the flange portion 24' to
the seat portion 26" in the unitary construction of the valve sl eeve
20" and further defines an axial thickness of the flange portion 24
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12. WD 2010/ 068583PCT/ US20091066948 15 100471The second shelf 44
definegpan axial thickness of flange portion 24' that is different
and preferably less than the axial thickness defined by the first
shel f 48949;[he seqaochaatiet ﬁa’%ontﬁgmraa@é %@%Mse%mgﬂg?%&@ﬁg cAbQUY the
first shelf portion so as to further define a gasket portfon 11I' of
the f l aspgsﬁslt&%ittﬂlf? thedthnge J&ﬁorgﬁﬂ? If(? rogfareta'sgfe}’algl&% ei%ﬁexﬁrfg{pggﬁﬁﬂng agl%{/szxﬂﬁ%t

an axl a I ckness so as to provide an a uat e seal e-va
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configured.such that. the flange tion 24' can be radially. aligned
o oretri b i BE SRRl s Crohe fhaer FheS partinteus IBSK
portion 11' preferably includes one or nore radially disposed

scal | of&e gntrg Ko e pasgpgewaelt so afodetine 3 gng fo5 heusing 1y thapgg) sebstrate.
pattern of the housing 12. The gasket portion 11' can provide a seal
bet weerflfgeatiyaly,ide elpnzhey 4@ ran dif aveiherFepmelyy Bick @ ier expaplebigctangular or
elimnating the need for a separate gasket elenment. Mreover, the
gasket nobepnadorpusipga corecspondinghustaged swbiepen démthenih thdwdtepiagee, siphealitp
which the valve is to be coupled. The inventor has discovered in a
5, 000 ofchantestadieily tilsposedhhoeit e camchl stie emew2ih thenflagpp@tiog 2&sarbbl v,
that a conplete seal is achi eved when applying, at a mninum 35-40
ft-1bs mévidarfgtisowBingtahurhliteog stifboliesclenfoneyn sl eeves using the

t wo- pi ece sl eeve design with support disc may require as nuch as
100- 12506301! bs offhé efaatRr 4@ iﬁip@ﬁztrzﬂ)l)aﬁhb@ﬁﬁﬂiﬂl?trﬁl SRa)ed hbW §}e1£&n%@§fi st
over conpression of the flange portion 24" o tﬁe val ve sl eeve 20

when t hgoabdtRn k8 dnSastQURL Ak §lﬁ{)&ﬁs‘%ﬁﬁa‘ie & B0 astslbn ﬁllﬁ?% Waﬁlét?goo

24" is configured to defln? anot her champer 46" as seen for exanp

L1 1 Cac N RAREE il il grallyn i aRsoSHl beL ST OE ADEC
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prefer aa?llo%tetr 8iaglega(1? IOP eEboB@[ fg)g(ﬁtqr?c!hes(,), fan E}El%l‘ Iliiarrngt%r gfha%lofjt six inches, more preferably
6.3 inches and a uniform thickness of about three-sixteenths of an inch (3/16 in.). The plate 100
is preferably made of steel such as, for example, HRMS ASTM 36, stainless or other suitable
steel. Alternatively, the plate 100 can be made from any other material capable of providing the
compressive strength and axial support to the flange portion 24 of the valve sleeve 20°.

[0031] Referring again to FIG. 5, the flange end face 19 of the valve sleeve 20’ can

mclude one or more openings 50’ radially spaced from the central axis. Preferably, the opening
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| ocated conpletely within the flange portion 24" of the sleeve 20'.
100491The chanber 46' is configured so as to house, or nore

pr ef er abl yYWRARWYEESY substrate within_the flange port|SHTQ@mmW@%ﬁm
provide a stiffening elenment for proﬁldlng axi al support and/or
conpressive resistance to, for exanple, the conpressive force exerted
by the flange bolts coupling the valve 10 to the piping assenbly.
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t he passageway 14' so as to eflne aring for hou3|ng a ring shaped

substr ?oﬁrfgoﬂi%ﬁéﬁ%@&&‘b@é%ie t REshUTPRY. 5A6the GAN 3§eﬁﬁ?‘tﬂ¥r IR ot RATRET Y

such a exanpl e, rectangul ar or poiygonal for housing a

corr esﬁg%ﬂgggéeﬁd%%m%h Peﬁ‘tiFa(thgjosgd"ﬁét\pgén thé.'?ﬁt%eanﬁlrﬁn% acé/sezS @ndi

pl ural ers radr al 1 Sposed abou cen a AX1S ant
within the flange tion .24 .C far uralty
o o] f%@rﬁ%cag EniRb i e SR GaR: ProfPRIR ety

subst ant n havi n rectangul ar cross i on

onoas iy liSiich) fait A aRE" cipucr el HES PR L Sta e ReRrbh pamile lognd
The plat$ 200 defines an inner dianeter and an outer djapeter each

pr ef er dBFIGINHRIETSTOm 8 CSBEN 2K drAt HEc phastbsr SHrxicafs Gatalbpfipmdacilapge end

housed wi thin the chanber 46' of the valve sleeve 20'. In one example
in whi dice 98 aydiproferableeends from the Hangringtiioadst wio te aestportipn 36 'x termighting
valve, a preferred plate 200 has an outer dianeter of about eight

i nches,presimehefahe stiatandtfece 23f. Bhoxstfirstiand sevohd shambersad3prdét eandibhausky. 3
inches and a uniformthickness of about three-sixteenths of an inch
(3/ 16 idgxchmscFive thel @bieal BOB A-s gitlef mssbbwaynBid thedhird tlmelbesii s @sierdbrin
exanpl e, HRVS ASTM 36, stainless or other suitable steel.

Al t er nadomn@lnycatibh eith ket frstlf0 sednd bieaniteeke3 3f ragm any ot her nateri al
capabl e of providing the conpressive strength and axial support to

the fla0gs2|porti qhe 2dve Qevien®® ¥l iNQud AAMAIIBGT chdRQNIRRAGIHaving 2AgaI N

to FIG 5, the flange end face 19' of the valve sl eeve 20" can
opening 50° equiradially disposed about the central axis A-A. For example, as seen in FIG. 6,
the sleeve 20°’ can have sixteen chambers 52°” spaced apart by about 22.5° or alternatively, the
sleeve 20° can have four chambers 52°, as seen in FIG. 5, each spaced apart by about 90°.
Preferably, the number of chambers is minimized so as to minimize the stress concentrations in
the sleeve 20’ around the edges defining the chambers 52°.  As with known valves, the number
of chambers 52° may vary with the nominal size of the valve. Alternatively, a relationship
between the total volume of the chambers 52° and the total volume of the sleeve 20’ can be
provided without regard to valve size.
[6053] A pin plug 60 can be provided, for example as seen in FIG, 5C, for insertion into
one or more of the chamber 52° to provide additional support to the sleeve 20° and further

minimize the presence or effect of any stress concentrations. More preferably, every chamber

52’ is substantially filled with the pin plug 60. The pin plug 60 is preferably a cylindrical axially



i ncl ude one or nore openings 50' radially spaced fromthe central
axis. Preferably, the opening WD 2010/ 068583PCT/ US2009/ 066948 17 50
is substantially circular although other geonetries such as, for
exanpl e, r¥eeYHYEIEY or ot her pol ygonal shapes are posgpleéz"“%%“%"éen
in FIG 5B, the wall 32 further defi'fes at |east one axially
extending third chanber 52' disposed between the outer and inner
surfaces 28 and in comunication with the opening 50'. The third
chanberexRRding cBibef IehaR! Abasest @Ntindnk¥n ol B &Y duGRhnthAY iFMGhAcresd cul ar
cross-sectional area along a central axis preferably parallel to and

radi al loy:RRACRS g Bhidisy SPHM {hélﬂaﬁ'%é chdAacR 19T NEnGHR PRE 60 Farth (??ﬁfcﬁfdgéan

distally fromthe flange end face 19" and preferably exten s fromthe

f1 ange ifQkdoy A 8 forljMafind 1€ pfiBAbe BOL AN AGambbei! Rl fng%lsa{ Gt of

t he seat ace secon anber s
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di sposed about the central_ axis A-A _For_exa as seen. in FIG

the sl eBghthaighe pinb0FaRstangially Histhe Rhanher 32 5 ke n@&%&ye&le% pq dogy nab%eﬁﬂy
22.5 or alternatlvelﬁ t he sl eeve 20' can have four chanbers 52', as
seen i exEpintgtheduithapbesdd’ efghe walby2 adginsgion Pré&62eandingher inplude@nber
of chanbers is mnimzed so as to mnimze the stress concentrations
i n the csteagive636p asdp gxialdy titendedidesmdksfealiniilhthetchembdr ddtyerayoBdinterspstingi thd
known val ves, the nunber of chanbers 52' may vary with the nom nal

si ze offirttivbambdr\38.. Akfeerbhatlicveztonsiom 63 tfates @ nshi-qirchiet vwessrsct e, bogeah in
vol une of the chanbers 52' and the total volunme of the sleeve 20" can
be pr oHIGesD o tstiistintifIBORAI chetportioalof ehahlze 527100853 Atwaicn el fitgt hembarssbe
provi ded, for exanple as seen in FIG 5C, for insertion into one or

nmore OfanH e AR ahd Brebl Grafie O ChemBetdist | ama binSaonp preferdtly e &f £RYE:r
20" and further mnimze the presence or effect of any stress
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cyli ndrﬂoﬁ?bO’@XA&Hﬂngly, the pin 60 preferably is of a durometer substantially similar to the wall
32 or can alternatively be harder or softer than the wall 32°. Further in the alternative, the pin
60’ can be made from a plastic, resilient closed cell foam, or any other material capable of being
formed into the pin 60 and further being capable of supporting the sleeve 20.
[0054] As noted, the valve sleeve 20’ is of a unitary or one-piece construction for
insertion into a valve housing 12, Preferably, the valve sleeve 20’ is made by a molding process
that includes transfer or compression molding, and more preferably includes injection molding,
To form the valve sleeve 20°, the stiffening elements ring 100 and plate 200 are located within a

mold 300 and an elastomeric material introduced therein. The material is permitted to cure and

set to form the valve sleeve 20°.



WO 20101068583PCT/ US2009/ 066948 18 ext endi ng nenber having a base end
61' dinmensioned so as to substantially fill the cross-sectional area
of an openln% 50" in the flange end face 19'. The pin plug 60 further
i ncl udes aNOAYEPFbn end 62 for Iocating the pin pl ug BEHFURRINPE4Bne
chanber 52'. The insertion end 62 |s%%referably di nmensi oned such that
the pin plug 60 tapers in the axial direction narromy fromthe base
end 61. Moreover, the insertion end 62 is preferably axially spaced

from t HeodMse enShédn BLRIE. D hod plaheieiof a &bl & Blsoa flrmalgl walvieisleb$e 201€lhe
chanber 52'. Preferably, the pin 60 does not axially extend into the

first cheldBeo, ad3eenah clobesctBdd in39G. 9 A RECIHAS @F ineNsuefte SinfRk JhHﬁlB&eJ'OZ

i ncl ude an extension 63 so as to aX|aIIy extend and conpletely fil

the chapbeg a2t hixid \Wied k&&&éﬂ%bé}g; b RGafiy b8 d\?r?gat
Pr ef er abl y,@at hlé exytﬂensfotr? 63 defi nes g sefany%l%ncu ar %@3"2%%??393

as see t r :
ocat o B e Sne iy ?‘}02# ‘i’%%@f‘#b S ord 5 BRI ] SR, RIBRL g0 o
frame t. ref er.,
o 1 Aot aR Ced Pt PicRallal el Bl f‘f?a*gf’%mgﬁ%g%la%%l?eaﬁ BRI ar
to the wall. 32'.  of the valve n 60

pr ef or ABTAPEEAPE cawplc?ﬁ%?wogwépﬁmqrme&r@a 3 b Erotiar fing, o
can alternatlvel er or. softer than the wal] 32'. Further in
the al tIBRSETHRPE 0 g én%‘i? 5 Gt rreferablp STy g bang) thsgenter megbpy J04ris also
closed cell foam or any other materi al able of being fornmed into
the pi rPreforablycrimcwlas eydindimes sughdhas sl Céa@be@@g ifcfubstenyiatly anmsilas ey eingehaped.

[ 0054] As noted, the valve sleeve 20" is of a unitary or one-piece
const r Jdwiierer esfack aS e mobh300rnd the ceatoy achbasiMgrd @ntdRrelfserabl defint he
val ve sl eeve 20' is made by a nolding process that includes transfer
or conpewssively thobdemnyrfaeniD’ aod enprseffeceld’ pf ihn hlvd elseverfile dirirgnvalve

nol ding. To formthe valve sleeve 20', the stiffening elenents ring
100 andlgebafeem2iid. aerelspaificaty whd ha sarfar! of (20801d3d0 am Bk a&t@Rmiter

material introduced therein. The material is permtted to cure and
set t o Joanrm dofeuidlsyas & ®Eve thdGuter aOnd @ LOHRES aPBEEAAIISRARTY 689 AR 19
seat portion 26’ of the valve sleeve 20 as described above. As seen in FIG. 9B, the inner surface
of the mold 300 which defines the chamber 302 outlines the wall 32° of the sleeve 20°.
[00506] The mold 300° preferably includes a bottom plate 306, a center plate 308 and a
top plate 310 axially coupled together and centrally aligned along a central axis so as to form the
inner surface of the mold 300 and define the chamber 302. The center member 304 can be
coupled to the mold 300 and introduced into the chamber 302 or more preferably engages a
central recess formed in the bottom plate 306,
[0057] To form the valve sleeve 20°, stiffening elements or substrates are located within
the chamber 302 prior to encapsulation by the elastomeric material. More specifically, the ring

100 is disposed within the portion of the chamber 302 that is to form the seat portion 26’ and the

ring plate 200 is disposed within the portion of the chamber 302 that is to form the flange portion



[ 0055] Shown in FIG 9 is a plan view of a nold 300 for form ng val ve
sl eeve 20. The nold 300, as seen in cross-section in FIG 9A

i ncludes an i nner surface defining a chanber 302 having a central
axis, a cehPerogrmddbre nenber 304 axially extendi ng t hPEGYR200$@66948
chanber 302 along the central axis, 2Ad at |east one i nput port 305
i n communi cation with the chanber 302 for introducing an el astoneric
material into the chanber 302 to formthe val ve sl eeve body 20" by

way of r ansfoRbte e rERNODAKS tHRHnFAL 1E) iamk dﬁ%ﬁemﬁfﬁé atawsdwmyt@d{es he
injection nolding. The inner surface of the nold 300 is preferably

circul g nfoyd loeﬂfdn%{s Addilis &ﬁﬁ&%@b%@@éen@ﬁeﬁe% P%fglfaﬁlﬁfa'?l y

circular cylindrical such that ‘the chanber 302 is su stanti a

annul arg, ficidnt ntggﬁétapﬁ)@atlom@ns' 198k aattﬁfgﬁ,ap%}d LG {Eglcgnt%r%e g{jgﬂso as to

center are cont'oure I ne respec | ve

outer surfa nn r 28, the va

Gur + ng DS LR e AN PRGB! B Boof BasPrecelbpaf Pl ofo Al i
of the d 30 the ce menb 304 are onto S0 as to
define cemn@ens;‘ﬂa PG easd § Broueh & Agles okt sk Dafe 30538 1 ne
seat portlo ] k thg val ve sl eeve 20' as descrlbed above. As seen
in Fl GOU§En et’tt]élatlih sited thouhthe certer b P 300 whi ch defines the
chanber 302 outlines the wall 32' of the sleeve 20'. [0056] The nold
300" pri®®3¥labl y iThe logefion pinssasmprpfeeably Rbgantially eylindricyirarebeuachaind a
top plate 310 axially coupled together and centrally aligned along a
cent r alexteriling goialy parelldl or e cérder menalrer 30 f Biedoation hin 318 lisidigesiensd and
define the chanber 302. The center nenber 304 can be coupled to the
nmol d 3@0nfguded totengaheckdringlate 3hé s ianiarinl B OR1 @dialiplogatp thefrapaiidty 304
engages a central recess fornmed in the bottom plate 306. [0057] To

f or m t heithiathegorloaey ehe2Damb&30L blepimghellage pbaiodn4SeMbE valEFeedt 0.
| ocated within the chanber 302 prior to encapsul ation by the

el ast onitérEing®i BIG. 8] the Nig Blat@0iptdrsabll Vefildd®nt bindortQBids 216l SROSAEE 210
within the portion of the chanber 302 that is to fouli the seat

porti Orhrezﬁlbst@% ?Qﬁ'm’ilhﬂg cBir&dEndRdy y %agé %Q&ﬁgoﬂ‘f)ﬁt@ﬁm R 18QELA s 812

t he chamber hat is to formt ange portion

2(110/ 0&9§§§1%€g(5 LR2RR4 thﬁg%égle@ provided the plate 200 and location pins 312 can engage

one another, In forming the sleeve 20°, the ring plate 200 is aligned with one or more available
location pins 312 such that any available location pin 312 is inserted through an available void
210. Because the locations pins 312 preferably circumscribes the center member 304 of the
mold, the ring plate 200 is accordingly centered about and circumscribes the center member 304,
[0059] The location pins 312 are also preferably configured to radially locate the ring
100 about the center member 304 and within the seat portion of the valve sleeve 20°. As seen in
FIG. 9B, the location pins 312 preferably include at one end a notch 313 which is located within
the chamber 302 that forms the seat portion 26” of the valve sleeve 20°. The notch 313
preferably forms a right angle having a vertical surface parallel to the central axis of the mold

300 and a horizontal surface perpendicular to the central axis. In forming the valve sleeve 207,



24' . To locate the ring 100 and the ring plate 200 in the chanber
302, the nold 300 includes one or nore |ocation pins 312 radially

di sposed about the center nenber 304. Preferably, a sufficient nunber
of |ocati oMOBPNYEED are radially di%ﬁgsed about the c&RTAS20YPA6RS
304 so as to circunscri be the center nber 304. The base plate 314
engages the bottom plate 306 such that the |ocation pins 312 are
aligned and inserted through the pin holes of the base plate 306 and

ci rcunfies @i 160 ik MishRe@bRd taBsHoh Biis B8N e MRITIBNs $Bbnsid A28 Thigured

| ocation pins 312 are preferably substantially cylindrical nenbers

each exhepd é'h%%—%?}'ltg{r%rﬁca@ @ﬁ@fldrﬁzhnttaps&lfr@@es%? %%Efﬂt%@,ecﬁer 4cen%£lﬁ/r al,li r%in g

| ocation pin i mensi oned and confi gure 0 engage t

plate %9{4]%1%%1@)%@9&%@{%&& m%bﬁe@dﬂgggwﬁ k@ecc%é{ ﬁgﬁpy $yq Pl ate 304

withint ortion of the cha Shapi ng ange portion 24
f th I 20! .. ~Ref ' t 0.Fl 8, the ring.pl 0Q
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provi ded the plate 200 and | ocation pins 312 can engage one anot her.
In for rf?%]@tafeﬁge Rppgpsiablgcationipf they g 190 spdripgplatec208) @%@3 plite Hldone or
more avail able | ocation pins 312 such that any avail able |ocation pin
312 i s Irefs@pbydactuderspuings (Ew shown) wiyrleengspeithg bottormplagadds. flhe sprowasilons
pins 312 preferably circunscribes the center nenber 304 of the nold,

t he ri rfgr the axiel digidacewentod dredbengiby pine 3l 2reéativa botht ramaindst otthesoid Hids
the center nmenber 304. [0059] The | ocation pins 312 are al so

pr ef er atiyg demidlding ebcew. adpafdried netlaidef idetioh ngldfdthabelut slede 20°, the
center menber 304 and within the seat portion of the valve sl eeve

20' . Asissedited MolFBM, vith the hieg  @Caid 1oy fitoS0Bh2ated aftes ahhpel J00| Mde at
one end a notch 313 which is |ocated within the chanber 302 that

forns tder®eabbdeit bRBedi'a dss WMEh\BInpRssel BRUBrRE; of tHRsOPhEN 18434

preferably forns a right angle having a vertical surface parallel to

the Cer!itxfaﬂ}r @K feOthe IdegHdmisk 3%9961@@% t@fﬂrbod'hiaﬁgé]t}%b. 5 Hf Lﬂ&quansIation of the

perpendi cular to the central axis. In formng the valve sleeve 20",
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the valve sleeve 20°.
[0061] The valve sleeve 20 is formed such that the both the ring 100 and the ring plate
200 are fully encased in elastomeric material. Preferably, the input port 305 of the mold 300 is
located in the top plate 310 such that the elastomeric material is injected into the mold 300
equiradially. More specifically, the input port 305 is preferably aligned with the central axis of

the mold 300 such that the elastomeric material is distributed substantially evenly 360° about the

center member 304.



and the ring plate 200 respectively within the seat portion 26" and
the flange portion 24'. To facilitate the proper axial |ocation of

the ring nd ring plate 200, the base plate 314 pr I

i ncl ude séﬁ&ﬁ@ggﬁﬁgﬁ shown) whi ch engage t he botton1p|§%§&%@g¥m%%%
springs allow for the axial displacenent of the |ocation pins 312
relative to the remainder of the nold 300 during the nolding process.
In a preferred nethod of injection nolding the valve sleeve 20', the
assenblfeab2hol d 306 facilitsth tHehvacasement b heanichtmicmyenmbead H)020@, thecatzdd0 iand
t he chanber 302, as described above, is placed in a press which
conpr estgpldtheantpiconiguref fot Histridams Pt alasodddc AaBRrialth@dlLEHout tha nslldt Bs
the location pins 312 relative to the chanber 302. The axi al

transl akipple OfoatnelehGat FIm PHRTIng blat®PEOP&R liNcl@%ioak by mbRGAER ibe ring
100 and the ring plate 200 within the chanmber 302 so that upon
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100 an he ring plate e respectively prope ehcased 1 n the
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preferably aligned with the central axis of the nold 300 such that
the el a[@?%ﬂlrer i c fabeyghdhe meldf08ican bt sudeuss Serspmpression enEmeisr pgtt
about the center nenber 304. WO 2010/ 068583PCT/ US20091066948 22

[ 0062] Toodeang, fhedreenton basdiggsane et wing the molhbii0iaee ineoiipe moldpyocess o,
the ring 100 and ring plate can be configured for distributing the

el ast omrediice therines foaleevehfoongtrmuaver tansfep bconffoessier ampding bageir ninety percent.
referring to FIG 8, the ring plate 200 can include one or nore voids
212 di dposedniie twieencopipieseing agirngier aiottbpi2d@sinyai em 2 hdmaragsipirechenbbl vy
triangul ar shaped to facilitate the flow of el astoneric materi al

about tshevé 20Tgnpl takeeabdQ0oARdivE by baghfifty milieesciha sdred sId2 20 Materequire
specifically, the voids 212 provide greater surface area to the ring

pl ate ZRBuGY@I 1o \WE alimitdte FRlIGHIng Mk ton FBHR lRlonRAt &latd?Rl kLthe RRMEIRI0 and
302 can be introduced and encapsul ate. [0063] Al t hough the nold 300

can be goftrirgufaRly bDippe RIS iRl 1Y vaWe%‘i‘i%g@%(())’gPhglcEH QERPNEDas hde

i nventor has di scovered that using the no in an injection nold

proces %bS@éldés@ﬁfﬂlzhﬁ%nE%gecE LiRerhQioh! 98Y ﬁ'lotcpgl{@E Eg‘;ﬁs gn;eg :1;%15@%9 \ﬁ?g tgg mold.

conpr essi on nol di ng over ninety percent.
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the s ar{ﬁe ﬁén%%‘ﬁ%ﬁ%%lzzt”?% the gxlﬂlﬂyeextending chamber 52” in the wall 32°. Remaining fully
encapsulated in the valve sleeve 20° are the ring 100 and the ring plate 200.
[0064] A finishing process 1s applied to the molded valve sleeve 20’ to prepare the piece
for use in a valve 10. The preferred injection process may leave behind elastomeric material in
the passageway 14’ of the sleeve 20°. The excess material is preferably removed and the inner

surface 30° of the sleeve 20” is treated so that the passageway 14° has a smooth surface over

which material may flow. Any suitable elastomeric material can be used to form the valve



about four to five mnutes. Follow ng injection of the elastoneric
material into the nold 300 and further follow ng an appropriate set

tinme, the I eeve 20" is nolded and foitned as the
above-des€¥§@§§m§%§§piece constructiqﬁ. The ol d sl eev&CHS2|0L0¢6HH,
renoved fromthe nold. The location pins 312 separate fromthe

el astoneric material thereby defining the opening 50' in the flange
portion 24' and the axially extending chanber 52' in the wall 32'.
Remai nishgvé silchys,docapsipleatadral mbbdrao lalp\ae tiel reasrial BapatileofetngrisadinkBd
and the ring plate 200. 100641A finishing process is applied to the
ol ded réibing pedcessy @referabllypthp hRpRinEutilized i fofeing e sUtBee isReldct¥dbd/a td Oe
The preferred injection process nay | eave behind el astoneric materi al

in the \pAs&ASE MR Yheldhvir®imdda e whieeuR vaRe 10 T8 b@é&?&%edm}\&rohah IS,
preferably renmoved and the inner surface 30' of thé sleeve f% IS

treate : ; ' : i { j
ddeﬁéln:gig lpoh% dﬁﬁﬁ&%ﬂﬁ\ﬁ@?’se% gibt@%teeblaﬁf&%hb n%kgrﬁaﬁcf& ﬂﬁgﬁg\é\% d&t ve

mat eri al ow. Any suitable e nmeric material can
f t ) . 2
For exanpl GIots byt At RS0 Bk shobe RARPOREE i SRAELEHT 1on

bei ng u in th | di n rocess.., Pr.ef er,abl t material .utilized
"o or g e Bront e Molehy Bl BEETG il NEuRRB iy Thh s gPe
environnent in which the valye 10.is to be enpl oyed. Accordingl
dopendi GBS PR ah s el 10 S e SRt a bt St el
materials for formng the sleeve 20' include but are not limted to:
gum r ugBuFtent EppcsOusioRk i | ¢ and Nitril e- HTP, Hypal on, and

Fl uor oel ast omer. Moreover, because the sleeve 20' is preferably

const r U8P& f r omFie. AB HbereLsPIEICEliveaticw phi aligmpdvesralodimeny of vavrigeavo
have substantially the same chem cal resistant qualities throughout.

[ 00651 0§ hatigg i [flangst poatiensd24 apd e s poitwe 496.eVelué slagvedild banawnitaey

enbodi ment of valve sl eeve 400 having a flange portion 424 and a seat
port i orcod@fictivatorgostieevee-Fiod dhese forusd wak yew onstistingtvaloes 100 Jimdwi tdehea
one-pi ece sleeve for use with new or existing valves 10. Simlar to

t he sl edeee lihktuatd @tregl 5, sledie00 s profeedemdR® s clstehef @bitrigmadciof an
el astonmeric material which allows the seat portion 426 to be

el asti caloby tHea®atl folitn 428 td heelSdicasSrebiRER &S thd BRéss estciappidderylhitd fhown
in Figs. 3 and 4) and further enables the flange portion 45' to be

resili e@lowOinttis. § 8RPLHESQifYiEhel OLBRS ﬂ@@%@@ﬁm% §9e10f-3098nPRIths OF
ot her coupling device 'holding valve 10 wthin
compressive forces exerted by the flange bolts or other coupling device holding valve 10 within
the pipe assembly. Valve sleeve 400 is generally an annulus or other ring shaped body having an
outer surface 428 for engaging the valve housing 12 and an inner surface 430 to define a
passageway 414 therethrough having a central axis A-A. The outer surface 428 along the flange
portion 424 defines a radial distance from the central axis A-A that is preferably greater than the
radial distance defined by the outer surface along the seat portion 426 relative to the central axis
A-A.
[0066] Fig. 10A illustrates a cross-sectional view of the sleeve 400’ and Fig. 10B

illustrates a detailed cross-sectional view (identified as B in Fig. 10A) of a wall of the valve



t he pi pe assenbly. Valve sleeve 400 is generally an annul us or other
ri ng shaped body having an outer surface 428 for engagi ng the val ve
housing 12 _and an inner surface 430 to define a passagemay 414

t her et hr ouf§R RLPPRE® a central axis A-A The outer sur f A&/ U28/8453Kg
the flange portion 424 defines a radi’dl distance fromthe central
axis A-Athat is preferably greater than the radial distance defined
by the outer surface along the seat portion 426 relative to the

cent r al slaxt. STH- diter[200 B Fiugfaceb A8, 430 Wsfii@dresnalac wals 83 5@Eikch nabferbRW
of the sleeve 400' and Fig. 10B illustrates a detailed

Cr 0ss- sedibilPsatedind WirbiBRAbES iRt B8 cBitdaDadid 8-A &%)ssa%é 484 Watbim Bl Hob§ of
val ve WD 2010/ 068583PCT/ US2009/ 066948 24 sl eeve. The outer and i nner

sur f acege ¢dée 51430 4061 Wag 439 hm%(%énéﬁ(ﬁé hafd2 }}ei‘%%er?tliﬁsiaﬁd H}rcﬁlfdgsrAﬁagi:g¥ portion

radi al |y spaced and circunscri bed about the c¢ al axis A-

passageyldyihg 1AL d12aR04Y vV 40KENFLRENR 00 pdilib adB g nas

honmogenéo properties and inc ange portiron 4

; ' f .. nal |
e N T Sl R e i TEh

end face 422. T uter_surface 428 al on eat rtion 426 of wall
339 1 o SrapBioncth EYATAST autFEo b onTairfiale die Rl wiiing Sy ator
More specifically, seat portjon 42 referaply includes |ip portion
421 at S&’ﬁ%‘(tl 57t ROKRO G})éefquaglé«}%c%@s RHLENAA! ArfbesidRf th wieslceve to
wi thin valve housing 12 to secure the valve sleeve in the sleeve
recess HEAGCHS THETRN Fhepveavitihealyq puping 2 ¢hscapre thy el eersigsivy ini the slerye secgss
| ocki ng bead or ridge 423 di sposed al ong the seat portion 426 which

i s prefadthediopsingdat bk b perppr 6Xi prafeeably inkladasiadpdiing beafl ot hidge 428 glispoded
of valve sleeve 400 and nore specifically at about 53%of length L
nmeasur edorfgrtbendatimrfidredievigoldisipacferaldly Jocad et appdgemdRR themidpemt af thadi al
outernost portion of wall 432 al ong seat portion 426 and is

conf i gutmgh f of vengsgive g0 afiemesIpedifiddlln ahsbsat 1Yo dPleh@h SUPEGHkd FB6: the
val ve sl eeve 400 therein. The ridge 423 can be configured to prevent

the sl eminge 4Q0fatd O, Tk kidBg 423 efbs 4 ARIaDOMEGt Jobti M@yl NS 2\eRing Qeak O
is not installed in the prpe assenbly and can prevent slurry or other

e T T e T T

toward Afgn&ER! Thk ri@é%i £35hbe configured to prevent the sleeve 400 from falling out of the
housing 12 when the valve 10 is not installed in the pipe assembly and can prevent slurry or
other material buildup that may migrate between the valve sleeve and the housing,
[0067] Distal from ridge 423, lip portion 421 radially tapers toward the central axis A-A
and has a first tapering portion 425 and a second tapering or angled portion 427. The first
tapering portion 425 defines a first angle o relative to a line parallel to the central axis of the
passageway 414 and the second tapering or angled portion 427 defines a second angle B relative

to an angle perpendicular to the central axis of passageway 414. Preferably, the first angle « is

about five degrees (5°) to about fifteen degrees (15°) and is more preferably about ten degrees



and has a first tapering portion 425 and a second tapering or angled
portion 427. The first tapering portion 425 defines a first angle a
relative t arallel to the central axis of the 414
and the se ‘8828{0 g%fl ng or angled porfion 427 defines aes)g@ 1‘\%%ml
f3 relative to an angle perpendicular to the central axis of
passageway 414. Preferably, the first angle a is about five degrees
(5) to about fifteen degrees (15) and is nore preferably about ten
degr ee 10N 2OE06 1065 BIRC i3I0 8106 6848 REreed (00Y). to Tbmit seantyrlvadugies
13 is preferably about fifteen degrees (15) to about twenty-five
degr eeq2425)d Bmebrt prefpabdy pioat rcabl-yncab auinti-esd degrpe(AiB23WMent y-t hr ee
degrees (21-23). [00681The outer surface 428 defines a continuous

transi tjpggs|Wi t h trhe oitBNQEfasd U Fsatetinéds3eonfinvak trakkdbnt witt e idher sudfatd /89
lip portion 422 In particular, angled portion 427 is continuous with

a firstoequived (pRihboRtstp ‘ﬁ@x‘ﬁ%ﬁ 4b3 B&ﬁftﬁhﬁa@aﬁgl@@ﬁé&%n 1€} Rlcb¥ub®s with
passagemay 414 to define a curved surface for engaging a

cor r espogdi &gveﬁg)'bh 091’1139fxvh?6¥1 f%?e?éﬁig SHhEE Y20, f&ﬁ%g&l VA Y1 b Qefife AN

open position o ow contro ate 16 when val ve s 1n a closed
posi ti o roges n rv

ot | nec /st S ABAGET e PoRTl N i B PP Hl&tsﬁsvei%“‘%“"%%%e"%%é%%s
about 0.25 |nches a pr

sur f ace 6" POy %’888#&? fﬁ‘gﬁﬁl Vﬁh’retluﬁd%mi’égosﬁﬁ aosglwwa h‘&!?ﬂ?&%f of
portion 438 cqgntinuous in seri h first urved surface 434

def i ne Aol cABEX C&W@ﬂgo’@ﬁ%%mﬁ neg i s T STAVRANE TS RN P M e
can be configured as concave or convex relative to the &%ssagee\fé‘ 414
with a bt orkastarbouaBs inches adme reéredy srlpwd- Bringise  bingesugpcaBily e
10. For exanple, second curved surface 436 may be concave with a
radi us in¢ludssrasaeaadsurrd aprion 486 i8(e thivd hesedpettioni 3 tcoptinyed sserienwish
438 may be concave also with a radius of curvature of about 0.130

i nches. firfthercdsudtesion taddBie 436083 3Gleflongehd mecrsadha 43§r dbw eurd@Bsurfaces
al ong the inner surface 430 that acts as a spring for sleeve 400 when
gat e 16cahdeiconfipueddas etnqaos vl doane:nfel et tapBsibbwh 4 1withe patiodasadiof
cl osing. Radial groove 436' may have a radius of curvature, for

exanpl eof cafvaARPapshdiBg 6 theizd QBvilne I SFor Agarg) d@él sb&RA cBRed surf26 434 may be
groove 436" is larger as conpared to the re groove forned by

curved giedR6GAM SAdiu@Beuditud Bpmum t1§lo fn%%%ﬁ& iR duRRd %ﬁﬂ?&é '43?%}! 3
Fig. 5B and curved surfaces 36" and shown in Fig. 6B.

partic ugoﬁqgave\e[ﬁ@ Ry iB8f Bdih6 of’%’%éaggre ok Eb%tut G480 Y WB?E&V% Zs‘hrfagﬁtct% 183

appl i es Torces agai nst and conpresses wa i rections

x and Ydefi EQ ﬁmg é@@ﬁl%%we%gg alo the %’ .Jh %Ortﬁg%gt? q$ % ép ﬁﬁ%rfblnﬁeekrla 580

effect Th's bsence groov

when gate 16 is in a closed position or when gate 16 is in the process of closing. Radial groove
436’ may have a radius of curvature, for example, of approximately 0.109 inches. As can been
seen, redial groove 436’ is larger as compared to the redial groove formed by curved surfaces 36’
and 38’ shown with respect to the embodiment of Fig. 5B and curved surfaces 36” and 38”
shown in Fig. 6B. In particular, when gate 16 passes first curved surface 434, gate 16 applies
forces against wall 432 and compresses wall 432 in directions x and y. The radial groove 436’

provides a rebound or spring-like effect in sleeve 400. Moreover, in the absence of radial groove



WO 2010/ 068583PCT/ US2009/ 066948 26 436', the conpressive forces
applied by gate 16 would force wall 432 and curved surface 434 into
the path of gate 16 toward direction x and/or in direction agai nst
t he respe@??ggﬂﬁg??sof housing 12 in which sl eeve 400 ?QT@ﬁéﬂﬂ 948
Thus, the radial groove 436 provide§ a cavity or space in which the
portion of wall 432 conpresses as gate 16 passes sl eeve 400.
[00691Sim lar to the enbodi nents disclosed with reference to Figs 5
and 6, 46t ardepredde foscesappieddyafevisaruldfdrdendlr433unfl ag®edtABfaan4k4
outer surface 430 of wall 432. Chanber 433 is located within the lip

por t i onni$ade h SEAte ObhANIEEONGh IR REdRIaheY ablivst RGadediwWdinalaf of
ridge 423. In addition, chanber 433 is radially closer to outer

sur f ace o fidfe i NANWRich L8R 406 Wefn?&:g%d.dfémus, WRGEBaltdibovd i4E?Q§b@HeSTa daSit} B

radi al di stance between the outer surface 428 "and the 1 nner surface

430, t L (W ter surface
428 hagﬁgggﬁh@gﬁﬁﬁgé%aﬁb azﬁﬁﬁaf%ﬂ§$§%$q?%?%éﬁ§?s k%g$4@*I nom nal

si zes | ve slkeeye.400. |n.addition, where.the axial distange

et woerl Mhnge oniuiica e rabPyRf il Hslled i Bekls BRRL ST SRmbep
axi al dj,stanc romfl ange end. fage 419 to out, the center, point  of
The-or God IBET MR B Be Uit b S Bkl fr e b Fabg RS s
Chanber, 433 i s .contjnuous about the central axis A-A.of the .
passag éwdﬂlﬂu%ﬁ@ ligdortiom 24 of PeFhPUHANY 20 0GR greferaily calrd fisfy ¢F ridge
circul ar_cross-section for housing a tubular ring shaped substrate or
sti f f erfi2?Agreadsifion; chanheisd 35tip Fadiably wlpse) te pBist S%fﬂ@@g%ﬁetbarr tadnngr surface 430.
resi stance to, for exanple, shearing forces exerted by gate 16 on the
val ve sWbavdhestipeméonghisehelgdink distedos boetose s outee swiffen 42h ehdtheo gedr surface
positions. Although chanber 433 is described as having a

subst a3 atht yadeil sieingbetrees shesbahbord 33 ehdithe ogleosmeface ¢28 hmpeal Hondie be
enployed. Fig. 7 illustrates a stiffener ring 100 that may be housed

wi t hi n bbar e, 8QRickiss ddsicall fatnistzbs sfofablegReee 400. Fi gddiflon, Sthifeftener
ring 100 provides radial support for ridge 423 and prevents the

pl i abl exfl eRMBcdB@schFlantd A fha 410W6 1@ sgatefd &Be AR isMGhgi 5 1RPAHl ANthnce
closing cycle. In addition, stiffener ring 100 can facilitate

al i gnmem Qfin %@?&lc@glﬂo%\()@ﬁhél@@ltér?%fn@bhﬁg clobs-MRHYRI B@%% é%ﬁmt%%re%?u\{p

20101068583PCT/ US2009/ 066948 27 [0070] Returning to Fig. 10B,

I nner supfase; §afe %H&h?;‘.l {&Hanbf ARG cAEFu@s BBk th@tral axis A-A of the

passageway 414 and defines a ring chamber having a substantially circular cross-section for
housing a tubular ring shaped substrate or stiffening element. This stiffening element provides
radial resistance to, for example, shearing forces exerted by gate 16 on the valve sleeve 400 as
gate 16 travels between the open and closed positions. Although chamber 433 is described as
having a substantially circular cross-section, other geometries may also be employed. Fig. 7
illustrates a stiffener ring 100 that may be housed within chamber 433. As described with
reference to Fig. 7, stiffener ring 100 provides radial support for ridge 423 and prevents the
pliable sleeve material from following gate 16 during its open and closing cycle. In addition,

stiffener ring 100 can facilitate alignment of opposing sleeves 400 installed in valve housing 12.



initiate fromflange end face 419. The flange end face 419 is
preferably substantially perpendicular to the central axis A-A for
engagenent._ with the flange face of another piping elenent in the

pi pi ng assBREMPEPInge face 419 defipes an annul ar or PEFHFFORAEE

pl anar surface with an inner perinet poi nt defined by inner surface
430 and an outer perineter defined by outer surface 428 being
substantially circular and respectively defining an inner dianeter 1D
and an [0010r di ametuekingld Mg tloBatheeniee surfee 30 ddiajutdr SurGRk UDRBEKa N3N
the central axis of the passageway 414. The inner surface 430 and

outer siithRGR M BShRehende 319 atlondnoad te: {1939 pR i@y fidsandly to
define the flange portion 424. The outer surface 428 al ong the fl ange

porti O%Eg&gdﬁ_@ffa} 8388 &nkrhils Ahefot glf%ﬂgerﬁé?ﬂ WAhIREONGe BRELE 1Ak piphr St

shel f efines a transition fr he flange portion 424 to se
portio i - LN redct i ve . and
Por ¢ norei St rtat B sichtohy, SR 19 0e s bl S 6 SRS P
engage a fecess. or other surf.ace.of the fl|ange ce,wthin housing
1o e BT o e R R R ARG A Bty 1R PR bl bR o

fl ange ce,419. Afirs -ring 451a is sitjoned. t rd.inner
surfac eJeﬁgffi Ry ?‘E‘ffrﬂlgl?cé’n#ﬁ §F‘1n§ S@?‘“@&H@%‘F@B@ aqfi)rﬁsl%?ﬁﬂvegym@@%wnqu ng

is positfioned toward outer surface 428 circunferentially around )

sl eeve %?tervé@earng ap QUi dipmetse OF). Wit ¢ senisr poing thabis sallineagivith thoerafralpxisol
These o-rings repl ace the gasket portion 11' shown in Fig. 5B and can
be confthgpasaageway pibvitednner sefgce dpkand gpderpaiiycs 428 extoupradln feoma thsiflsnagy
system These o-rings provide sealing effect with as little as 15
ftlbs dcaddmndidind toteln: the ftangde pdrdon §b T calcastrtare i alopg tieiflahgegmptioy ed
and 35-40 ft-l1bs of torque at the flange bolt |ocations of a piping
assenbl424 deffs k] fiet shelf A4 am\aeceaarshelé43lao i iref shElf ddlydefimas & tramsi b4 ront ehiz

valve 10 is coupled to a process pipe, chanber 446 houses a

sti f f erflange phiEioEA24 BIRIEAL@SLDNWRE i he WAldry @R trudtibnRAHe vatkedleevedtRHRE r
446 is | ocated proximte shelf 442 and extends axially to a point

proxi mefurthdi@efihdssh agidPihickndOoMhd GhREIRBRMEDAUSRAZL 06LE4Sr dBcBiffce of
t hat chanber 446 is |ocated conpletely within flange portion 424 of

sl eeve fl0BanCHARAMIFHRIsIng 100RELHH B 422 ROHRR a3rahlifih SHARE 6?Irieltt“ %24 to

substrate having a generally rectangul ar cross-section sim

plate 24/ 5@ g@g\ﬁlé.nA Ii—'l'rfg ogrﬁ'rgvﬁa ﬁ%@iﬂof&;th%%rd’inﬁe?gu ok o &% f@r@ntﬁglg

stiffenin l'ement an es 'axl a port and/or resistance
the co o3 eb6e jf(ﬂ}r nd aes)e(ceornﬁ %grinbgyis pg)sci)trion%é ?oqvpalrg buttcrhs%rface 428 circumferentially

around sleeve 400, where each of the o-rings provide a seal with housing 12. These o-rings
replace the gasket portion 11’ shown in Fig. 5B and can be configured to provide a seal when the
valve is coupled to a piping system. These o-rings provide sealing effect with as little as 15 fi-
Ibs depending on size and the type of elastomeric material employed and 35-40 ft-Ibs of torque at
the flange bolt locations of a piping assembly.

[0071] To resist over-compression of flange portion 424 when valve 10 is coupled to a
process pipe, chamber 446 houses a stiffening element enclosed within wall 432. In particular,

chamber 446 is located proximate shelf 442 and extends axially to a point proximal the first shelf



flange bolts coupling the valve 10 to a process pipe assenbly.
Chanmber 446 is continuous about the central axis of the passageway

414 to de“%§§g$¢@§§9 for housing the ring shaped stiffgak&gy&b&g&&;

and/or a p of stiffening elengnts. Plate 200

Fig. 8 with a plurality of voids 210,212 configured to provide
mechani cal bond with sl eeve 400 during the nolding thereof By way of
exanpl e, a valve sleeve 400 configured for a nomnal six inch valve,
pl at e 20¢h thetudhadmhendd 6 anlocattdeonthlaete twathiroflargb pottios Ugdhbe dleeeb 8). Gimmber
i nner dianeter of about six inches, nore preferably 6.3 inches and a
uni f or M4t hy @xfgssd af hoaboa tin®dshbp&d dubsthdshavidd/ ghBafle fdctangul &dRbR-sk&ion
FIG 10B, wall 432 further defines at |east one axially extending

third chambes pdk20dishrnsRdripel Waahtdd@riREIEE piskbResa d2BnaRd1dnieind
surface 430 and in comrunication with opening 450 (shown in Fig. 10C)

at cer tahRdRAkAl §u_p§51@ Hﬁtgoﬁjﬁﬁﬁéﬁﬁ:e%@&e_cgﬁ rebdid fdr e RaaheLy A R2 ejia?nple, the

substantitally cylirndrical having a circular cross-sectironal area

o, 019, By O0LA BN AL ), L bt PRSP R0l
.f he fl i . j i 2
L9 A R O PSahAALES b S 88

433 and, second chanber. 446.continuously_ ci nmecribe.the central axis
A of R AUSHaTES B S R 1 B B e B Tk Ml
first chanber 433 and second chanber 446, Third chanmber 452 is used
dur i ng ¥ Redsgl4iZAg cotiparddo pvpisdnachyncal bomd with Heevieidhl durine the meiding
first chamber 433. In particular, third chanber 452 has an extension
por t i ortheesta Byivaty afexanels, a wligrsteesn§idepnfsired & agqpminabsiz igshivatve, plate
approximately at the central axis of first chanber 433. By

conpar i208nwouldieve 61 01O6EE8SPCT/ LSRN 065848 Rocrtdidmeleraifabdie six5Rches,
shown in Fig. 5B has an upper portion which extends beyond first
chanbermei8 Brefarhidy K8duched an srew &iranhioknesxdfabsutdnl I5dndhean 452a as shown
in Fig. 10B provides a smaller chanber within which a plug, such as
pl ug 6qostwn i nRefegsng einad #F1G.00BS wadEB2 fieheddsfinkd £ &kl dnlk apialyi di ng
adequat e positioning access for stiffening el ement housed in first

chanberexf3ding iR chaRbbidls2Hidpbsc@Metvch RRtousdd Qithack B2 £ hfBinn& Guadid 43P ahs
posi tioned wthin chanber 452 after the stiffening ring has been

nol ded ;u i B | r Ot g 3 Lhnt O
The o amco iR eRl i olining 450 Ridn HER! 00 Sortfithdib @ pln b HARGUbO.

t _ . ) . L
hi T a e Sl B PP g
hamb ' in.Fig. 5B, th t ' t] 3 of pl 60
voul 1538 R a R aR By 151 BV IBEIAaRRH APY iR PP “En nen
452. | n,. it I 60. i fi h that th t.ensi .
oot ont B3R e PREE S0k 5 PR ST 05 i R R Bosin
providin% addi tional support within the third_chanber 452. O herw se,
base erfdCsfraRy MR thtpabmddrcesiZag Worrefighriamiertigend sesondy 5D
is substantially the same as a plug used for insertion in chanber
452. [ CO#mpe4ds conmupysly cismmecibedhe Gandigl as A olethe pessiaswapndl4 ol ng

flange portion 424
chamber 452 communicates with the first chamber 433 and second chamber 446. Third chamber

452 is used during the molding process to position stiffening ring 100 within first chamber 433,
In particular, third chamber 452 has an extension portion 452a that extends toward angled

portion 427 to a point approximately at the central axis of first chamber 433. By comparison,



havi ng one or nore openi ngs 450 spaced around sl eeve 400. Each
opening 450 is substantially circular and extends into cylindrical
third chanber 452 to provide a neans for |ocating the support ring
housed in PREAMAFEAE2 and to | ocate the support plate iBGTESANHEFI6.
A first o-ring 45l1a extends circunferéntially around sleeve 400 and
second o-ring 451b extends circunferentially around sl eeve 400.

Sl eeve 400 further includes voids 412 spaced around sl eeve 400 which

ar e usetlird chasutRpo? tshbhe inphial 3B hausegpavipbition vahandeind$96, 084 Fikd BhdakiRr
nol di ng process. The description of openings 450 and voids 412 are

descri bgd. aReyRukd dmeRid! SRERniioh Fdrdsn 45a a9h3Fin ¥R 308 pkdides a smaller
associ ated detail ed description. e pin plug 60 is provided for WO

2010/ 0Q&é&%@r%éﬂ#%@%ﬁ{a%@%?&%h%@8%%%%&&%‘1& %@5@@1‘3? 91;) uip 6&10%%% Ev?ﬁ% still

chanbers 452 via openi ngs 450 t rovide addrtiona ort

sl eeve -0l m . f. n ress
concent S BRSaSHE BECiufly et NG ARLERRIRR oS Py Bl 434 R 3
and/ or teri.al ubstantial | imlar to.the wall 432 of_.sl.eeve 400.
" has ML SR ARRRO AT Bt 8 ol o pbidest piBin rdinBellsndrgriS, “are
suscepti.hle to crackin r.ing.val ve operation thereby exposing the
hter s ofitsring Rag b oo el roBut deatE P8 FiRphdioiarcyifer sabe sBosHoun
in Fig. 9 to f rn1% e sleeve 20" is different fromthe nold used to

f or m s|tBeyesvadgY ap Ejﬁ’éﬁrtfi‘@éﬂnéﬁ thepgseRss o Fect QE @Y SUGSSPBeRITAEMS. of

Fig. 9 which allow for the axial displacenment of the |ocation pins
rel at i V@oWwsyer, hecaugnentepgion pertion4é2aef tairdichambgr 417ds shsirigr thgn fheconeponding
not used in this alternative enbodi nent. [0074]Wile the present

i nvent i pontidvaed chereber 32 sshiovsenlFigh 6B, the txersmaeottmndBrdf plug Orvixeadd hikemtis:, be
nunerous nodifications, alterations and changes to the descri bed
enbodi rebotts far eplpg psditined wiithinabird diegpebet 451 Thndditiod) @hsAtds eordipgdred Gage
of the present invention, as defined in the appended cl ai ns.

Accor dithgltlys exitdnsios pbhio@sd adoitiiiterédiingfigS@atnbbMMABRIHIRRLIN BfovitBnd | M t ed

to the described enbodi nents, but that it has the full scope defined

by the ddaftighagep it witen fiRlthienenaenbel A2 th@Aehe Sdé M @RLS idsBa6£61d 62 of
plug 60 shown in Figs. 5C and 5D is substantially the same as a plug used for insertion in
chamber 452.
[0073] FIG. 10C is a back plan view of valve sleeve 400 showing flange portion 424
having one or more openings 450 spaced around sleeve 400. Each opening 450 is substantially
circular and extends into cylindrical third chamber 452 to provide a means for locating the
support ring housed in chamber 452 and to locate the support plate in chamber 446. A first o-
ring 451a extends circumferentially around sleeve 400 and second o-ring 451b extends
circumferentially around sleeve 400. Sleeve 400 further includes voids 412 spaced around
sleeve 400 which are used to support the plate housed within chamber 446 during the molding

process. The description of openings 450 and voids 412 are described above with reference to

Figs. 9, 9A and 9B and the associated detailed description. The pin plug 60 is provided for



31 Cainms: 1. A sleeve for sealing a gate valve, the sl eeve

conpri si ng: a body of unitary construction defining a flange
portion c 4 0 engage a val ve housing and a sea
configureggég&géégﬁe a gate portion gf said valve, sa|ét€gﬁéﬂﬁ§%$§g a
generally circular shape defining an axially extendi ng passage

t her et hrough, said body having an inner wall and an outer wall;

a first curved surface of said inner wall extending around said

seal i ngnseoiohiinn ons ai woriof $te ohamnbersl45Livik apaningsdb D gupredide ed@ngabsippait th
gate portion of said val ve; a second curved surface of said

i nner wad dlecwor0l guidfushamrhiningiasd the ptdsaice oticiet oBanyisaes cos@hlati@e.0Thk: pins
curved surface extending conpletely around said inner wall, said

second gouky/RefcRdbly AER dTQirTbet MRGAYEandR)r aiatefﬁlsts@b@@hdmbﬂﬂmm to the wall 432
radi al groove defined by said concave second surface, said radial

gr oove oFQREV e & Ha@b&'h%ﬁrﬂﬁh& éﬁ@' 5160 Gnddk E?pl%ﬁfccaﬁd Bkagadriagas El@Eep‘ﬁBle%
gate portion of said valve; | east one support menb

encapsaked difld Bl heLHE Shsidner: i bRGSy gaéo ffifoQut iy

surfac ng a su e ra exten

directi {» egr; Thi HBld‘ {6’6‘%50 i 1§§e9 to‘%oﬁ#@egfé%}?e 20° lilsqiﬁgr%{ltstﬁ)rgﬁletn?old used jo

subst an support 'sard sea por nan axia rection
The sl%eve of d

{ransi trdee B alln R e diFuRe reRbid mobtPoattFiae §hich diof ol BS
axial displacement of the location pins relative to the remainder of the mold during the molding
process are not used in this alternative embodiment.

[0074] While the present invention has been disclosed with reference to certain
embodiments, numerous modifications, alterations and changes to the described embodiments
are possible without departing from the sphere and scope of the present invention, as defined in
the appended claims. Accordingly, it is intended that the present invention not be limited to the

described embodiments, but that it has the full scope defined by the langnage of the following

claims, and equivalents thereof.



3. The sleeve of claim2, said support nenber is housed within a
chanber extending circunferentially within said body and wherein the
support nenber is a first support nmenper and the body includes a
second support nenber spaced axially tromthe first support nenber.
4. The sleeve of claim3, wherein said chanber is a first chanber,
sai d segqpehssupport nmember is housed within a second chanber
extendifg crrcunferentially within said body, said second support
menber configured to support said flange portion. 5. The sl eeve of
cl ai m 4. A sledvaér setinga 8¢ vityepthe Siesve cahaiiber ext ending from said

second ¢ hanbgrb f ﬁlﬁ’ﬁgl ct)hgtr'ﬁ&tloﬁ Béﬂﬁ'ﬁ’. ':a"ﬂla f@ DI:[ Qf’(aco% GT‘O Qrtgaﬁé Qllameﬁrousmg

wherein said t continu I I’CUI’TBC €S Sa passage

within &89 %is%aé%ﬂ ﬁ“ﬁ@ceﬁB?ﬂgPrS?lm engage pfiteg|opiay &f sgid VE'V%F?‘H‘ Body\\RureA $ENERIY
fl ange piorutar sirape defihinglersaxddly &xeasiing pma@phaanethrgughnsaﬂmmmuvmgbn onerwiatl dnd
sai d thijrdeehaber in the body extending in the axial direction. 8.

The sl eeve of claim 4, conprisin di sposed in the

second chanb@fst c4yed @"rfraur tpiq‘de@(}”é ! eéfeg I 3‘:°“"fdﬁ?akj‘ﬂ%?ai‘%?P&°f"sf’%ﬁét
pi n pl uguekdspdaredonfigurethe endagedaid baterbation of said valve;

a second curved surface of said inner wall contiguous with said first curved surface, said
second curved surface extending complefely around said inner wall, said second curved surface
being concave refative to said body;

a radial groove defined by said concave second surface, said radial groove configured fo
provide a spring-like force biased against said gate portion of said valve; and

at least one support member encapsulated in the body between the inner surface and the
outer surface, the member having a surface radially extending in a direction from the inner surface to
the outer surface so as to substantially support said sealing portion in an axial direction.

2. The sleeve of claim 1, wherein a point of inflection exists at the transition between the first and
second curved surface,

3. The sleeve of claim 2, said support member is housed within a chamber extending
circumferentially within said body and wherein the support member s a first support member and the
body includes a second support member spaced axially from the first support member.

4. The sleeve of claim 3, wherein said chamber is a first chamber, said second support member is
housed within a second chamber extending circumferentially within said body, said second support

member configured to support said flange portion.

5. The sleeve of claim 4, further comprising a third chamber extending from said second chamber to
said first chamber.,

6. The sleeve of claim §, wherein said third chamber continuously circumscribes sald passage within
said sealing portion.

7. The sleeve of claim 5, wherein the flange portion includes at least one opening in communication
with said third chamber in the body extending in the axial direction.

8. The sleeve of claim 4, further comprising a pin plug disposed in the second chamber.



10. The sleeve of claim1, further conprising a lip portion disposed
al ong said seat portion toward said outer wall, said |ip portion
configured to provide a sealing engagenent with a portion of said
val ve wherein said lip portion define¥ first and second tapers,
whereby the first taper tapers towards the inner wall defining a
first a | bihoRAdgGhepbRatlfe §iRNHbAberax1 S Of the
axi al | y%gt%esﬁec?ﬁg%%@s/g5%@e%ﬁhb@8%§e@odﬁ§lsp Ez’iper t%p'er S towards the
inner wall defining an angle ft relative to a |line perpendicular to
t he centinatheastdese of cldilel, axhealchyprizig eni pagiop aBsagealongldhid sehepstioa ewardf
claim1Quq L LB %o 3BAbE cfiduied €DRoviiBasehG ARRERedtiity alfrtion BEsaid
sl eeve of \é%ﬂ%?%lf'vﬁgr e{) nc,t Id’e elan%l%e a0 e%gﬁcfeg%eeg arllg atliﬁeman‘%lsaé
ft is Zfalzgwagaﬁé@g lip portion defines first and second tapers, whereby the first taper tapers to ards
the inner wall defining a first angle « relative to a line paralle! to the central axis of the axially
extending passage and the second taper tapers towards the inner wall defining an angle g relative to

a line perpendicular to the central axis of the axially exiending passage.
11. The sieeve of claim 10, wherein the angle « is less than the angle 8.

12. The sleeve of claim 11, wherein the angle @ is 10 degrees and the angle 8 is 21-23 degrees.



