WO 2010/ 068583PCT/ US2009/ 066948 1 A VALVE ASSEMBLY HAVI NG A UNI TARY
VALVE SLEEVE Background of the Invention [0001] The present invention
rel at es gwoenuldegssto the field of flow control val ves amdTiuseoooon®is ucti on
thereof. More specifically, the presemt invention relates to the internal
conponents of flow control valves including the el astoner sleeve that

provi des a sealing surface for the val ve conponents and connecti ons.

blind val ves & 4 WESASSENIBLY BFave8G RN ovmy Via T 08 aBNEs " 11

particularly well suited for use with abrasive and corrosive slurries such
as ar Backgstndpbthd lnvengpnexanpl e, the nining, pulp or paper industries.
One form of gate valve known in the art includes a housing constructed of
two hdP@MH3 t hat Thisencseniipyadion sgletch gendrdhyntotthefigid of Sohmesiravadyas apdghrageway
t her et hrough. On opposite sides of the housing are connections for

i nst alcbhsnigictibre theadof e Moe spepiffpall) i theprebait imxatiph &latédte thoinsirig compohentdol t ed
to a flange end of a pipe. To control the flow of fluid through the val ve,

the varyew dptHoesva iBdh&ing ARt oladtdm QRELRE itlfé'ﬂ proiRE S |s@élﬁ‘1§ saffadd Y ﬁle&gab@et ween
the two val ve hal ves. Each val ve half defines a sleeve recess in which is

di5p0§8918n&§§¥§h%%ﬁ&¥ﬁnsThe val ve sl eeves are axially aligned to define
t he passggemay and provide a sealing function in the valve. To seat the

val ve ves in.the recesses, the sl eeve an. be configur.ed with ridges or
s HBOBENT or mbo ERETISARGY S PEvETaev TeaasseMore irab LT s coves
seal agai nst one another when the gate is in the open configuration to

al | owafopsefl teipental gig flayr efigwids ped cam Reepagiigulaslyswpld suitedifar wsg wieahsetiyhands | ui d
| eakage fromthe val ve housing. Wien the gate is in the closed position,

t he oppossingslsiresvesh ssaat capantesid inhfer gedngplartte suisg.gnip at papepmdusries.t he
fluid that collects against the gate from | eaking fromthe housing. One

exenplGieyforalo¥ 8atb qblist RowrA th thkeenitclagSeriuying RehiaR edldTewShARKSOM hdd WAFER
STYLE SLURRY KNI FE GATE VALVE from TYCO FLON CONTROL as shown in the TYCO

FLOW [ ) e o
2010/ G8 l%é%ﬁ%ggoggl&ﬁ% %%8%1 18161!15‘?1% arfd &Eﬁg@a%@retngh. On opposite sides of the

housing are connections for installing the valve in a pipe line, for example, the housing can be
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 CONTROL data sheet entitled “Clarkson KGD



2 Wafer Style Slurry Knife Gate Valve 2" thru 24" (2005). O her known

val ves and val ve sl eeves are shown and described in, for exanple, U S

Pat ent NowoO 241088838381 and 5, 730, 149. [ 0003] Val ve sl eeve®CmatS2@miog69as eat e a

seal ing surface between the val ve gate and one another, but the valve

sl eeves al so provide a support surface to engage the flange surfaces of the
val ve housing or other piping elenments coupled to the val ve housi ng. Known

val ve sl eeye se t.Wo- pi const ruct | i n._which the sleeye has a seat
bor t | ORAIERIE 15 Sy KBEs e R 24" <eU); QU &R LRl Sy B EIHRIS Ry and
a separate support disc which snaps to the seat portion to forma fl ange

f or er@@%@j@ﬁ@rﬁnd\ﬁ%%lb@ﬁénaffpfa?i‘@élpieagés-cﬁatﬁtlﬁéloﬁdh%?gbg1 aed. ¥bkt%at e support
disc is generally sized to the pipe to which the valve housing is coupl ed.
I n add0803dn, the/dupporves dotsmly sregtenacdingysunfadebaveen thavdiee gpleastlioae or
other hard material to provide a surface agai nst which the adjoining pipe

My I WhothbbEOME Kalvt BR V@0l bVl Ok Rupt@ri ﬁefas&t@mgagam €lahge SHirstsafltRs t o
the material of the seat portion of the sleeve. [0004] Because the support

di sc iv%lvgq%ﬁsiﬁé o@ot?grg@gfﬁ%f[e%nil&lts cdubRd@Bild Jayvd _u@i&l%%l@l%v@y&ah%ﬁfl@e@gsaﬁs a

bet ween fl ange” sur in sone operative conditi Iimte

Mor eover, .because f.he. suppprt discs are constructed,.froma.material

i f £ erSh R aR SR ARRE e S ERelt SR BOTRR fR PR N IR B ey
not be as chemcally resistant as the seat portion. Accordingly, the flange
and | trgce%%t@? valyp spusing ansr scpaREHPRPTE dise W n@@%thaﬁqaga@%og E&?L?f%‘sa
cracking or breaking In addition, due to the inelasticity of the hardened
supporftangé &e engdpsmsopwih thedilange faog of the hausingt dihd semardse sumpeitl diseris gersrally
over-conpression by the flange bolts coupling the valve into the piping
assenBizgd ththiegipeatoiwigctkthowalve lheesieg desupled. imadditien, de suppegdiat edochoier t

di sc portion. However, these alternative designs do not effectively address

the i $844 o?h HANRF plOiPEEsiRAMArBinatcRg] bl Ao ROhdRe agMt which the adjoining
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pipe may rub. Moreover, the material forming the support disc is dissimilar to the material of the
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 inelasticity 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.



Summary of the Invention [0005]A preferred enbodi nent of a val ve sleeve for
sealing a valve having a recess and a flange includes a support ring

di sposed wbaoto/msfsdr st axi s, an annul ar support pl ate diPpspaseaabous a
second axis, and an annul us di sposed about a third axis and having a
one-piece wall continuously radially disposed about the third axis to
defi ne a passageway therethrough. The wall preferably includes a seat
portion defi ni a first end face of the annulus and has a |ip along the
wal | ‘@Gﬁbﬂ? aleHBO8nnul us in the recess of the valve. The support
ring is preferably encased in the seat portion such that the support ring
i's coa{Sl‘?(gﬁl wi t h A Refarpdumpedagen of @ yalvg gleays fpr seabipe rrvabwdazimgra 1865t peh.  The
seat portion further preferably defines a first radius relative to the

t hi r d adkinge inthalewa lsiprfoutr itgedispased aloley a dirftlagsgen powidronprbet plaicrgspasskecond
end face of the annulus and has a second radius relative to the third axis

gr eat aboilithagecédiieaxtid, bBd afi asliuliss disposedagait b tdrd xangel leividgheonsapive walhe
annul ar support plate is preferably encased in the flange portion such that

the S%Bﬁt@ﬁdouﬁlkzéﬁcﬁa%;ﬁdigﬁ;@s%& abotdthirlex AN HEfIR: Sths@ihchAy MerdhioigRURROT T the
fl ange portion. [0006] The flange portion further preferably deglnes at

2 SRR s usPEsar okt AL RIS AL b EHSRIIR FTRSRREL,

di spose € secon a preferre

extends axjally framthe flange portion. jntq the seat portion. In another
o of o MISUPRRSHEE terany s HLBC Besery QPR Eave Ths SPPREAREdRPARICY second
portion radially disposed about the first portion, the first portion

def i nicagpsad f1 thg seat ppdtionsyeh thet hia carmrt tee wpwiiarwdluhsennulps s e tanadiallsecond
portion defining a second thickness to forma gasket for sealing the flange

of t heup@rivide s¢0@Otjonhdht lseatertparfuither frefepbbf datmbs y ik radias reldtive titheseat
portion such that the annulus has honbgenous material properties fromthe

first tgipdatiacend Rall Ratie aRNAcs Bdlah@cportidP defimheh 86cdhl ¥nd hrecvatneanshgeve has
a unitary construction and can further be forned from an
and has a second radius relative to the third axis greater than the first radius to engage the flange
of the valve. The annular support 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
embodiment, the chamber extends axially from the flange portion into the seat 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.



el astoneric material. WD 2010/ 068583PCT/ US2009/ 066948 4 [0008] I n anot her
preferred enbodi nent of the valve sleeve, the sleeve includes a wall having
a first ewo2povaesssda and a second end portion axially spacedsteoomvaone fir st
end portion, the wall having honogeno#is material properties 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

T odbedEhor Aot nSebiralambudintorhna S SFRG e SF BRI B er abl y

defines a third chanber extending axially fron1the second portion to the
first hgvngiadhst adepeiasing a sepends qmdsqoﬂmxs%boﬂ@ac@rfé@méb%ﬁﬁsg@r@ern, ahe | east
a portion of the third chanber. In another preferred enbodi ment, the sleeve
f ur t hevall Imvingdesnagepous mateigal girggrosasdram thehferscdramivetion fo0RO S cAn eret wortien
enbodi nent of a valve assenbly includes a housing having a recess and a

fl angerheacgl mofrably lcUResh G Potiod RIRE R g \W firll dhatiber theCassses TR astagRYi®on
preferably includes an annul us having an outer surface and an inner surface

that detifigs o%‘% Bﬁr‘“ﬁﬁﬂ PR ForfENHE R in @ s&onl 0fa ﬁt?lﬂ}r‘?ﬁ t%ﬂé& §Last
surfacesfﬁelﬁg?ra ﬁﬁ space ﬁ%n1one ép% hernto néla mg TseawaH
has a first rtlon and c X fromthe
e e S BB SRR EPRP P AXbB e BRERE o e
portion t he econd end portion. Preferably, the first end rtion
def i n§§te§81Ing ﬁx’raﬁw O PSS Do st PoFtipie Preberally. e é’lréft@flg feondef i nes
a first chanber that encases at |east a portion of a first support nenber.
The sebamberemdersent i loastprrofteonads] the thedd ahember. flh angdeppreternsd calbodignanhéhout er
surface for engaging the flange and further defines a second chamnber that
encasskea¢ furthasinchidpod pingiu@lisposse tothd charppatrt nmenber. [ 0010] Anot her
preferred enbodi nent provides a nethod of formng a val ve sleeve. The

[0009] A preferred embodiment of a valve assembly includes a housing having a recess

and a flange face and a valve sleeve disposed within the recess. The sleeve preferably includes

an annulus having an outer surface and an inner surface that defines a passageway about a central

axis, the outer and inner surfaces being radially spaced from one 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 a 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



met hod can be achi eved by disposing a first substrate about a nenber in a
nol d chanber, disposing a second substrate axially spaced fromthe first
substr at evandicalssiss t he nenber, and encapsul ati ng at | e2et/ts2@o0669%h of t he
first substrate and at |east a portiofi of the second substrate WO

2010/ 068583PCT/ US2009/ 066948 5 within an elastoneric material so as to form
a body of unitary construction. Preferably, disposing the first substrate

about the nenber includes, disposin n anpul.ar pl ate aboyt the nmenber, the
ol at ¢ YEEE HUF RGOFSHE 1S3 81 S PVRTE 8 DPREO CBHErab ORGP e UGl

I ntroducing the elastoneric material preferably includes injection nolding
of t helispasiag ithe firsgpibstratpabeut it membestinglhéeshiwbing ¢n porulan piple abewdhpanyi ng
drawi ngs, which are incorporated herein and constitute part of this

speci faualbdrahe platd exd¢nditgeradiatipptlatiye tertodintehd:gs. oMotdoeetd, mtextitiop theand
together, with the general description given above and the detailed

deSCriele{dﬂﬁbrﬁirﬁeﬁé’t‘iaﬂ?ﬁré}%ab@eih&’l@déSQnﬁ&@d)rﬁﬁlﬁldﬁﬁgeofftﬁ@hié[éi‘ﬁl.Of the invention. It
shoul d be understood that the preferred enbodi ments exanpl es of

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.



the invention as recited in the appended clainms. [0012]FIGS. 1-4 are plan,
side and cross-sectional views of a valve having a val ve sleeve. [0013]FI G
5 is an iwbustwmsisse enbodi nent of a val ve sl eeve. [ 0012CFIUS20089/A664938 a
cross-sectional view of the valve sleéeve of FIG 5. [0015]FIG 5B is
cross-sectional detailed view of the valve sleeve of FIG 5. [0016]FIG 5C

Is an illustrative enbodi mnent of a pin plug for use with a val ve sl eeve.
[ 0017] 5D i an view of. t L.n pu Fl 5 0Q18]FIG 6 is an
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[0026] FIG. 10 is a perspective view of an alternative embodiment of valve sleeve in

accordance with an embodiment of the present invention.

[0027] 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. 1 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
materials 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 described 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



[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]WwD@o10f6s3s3an il lustrative support ring for usePCH/UB2008/09@4%] eeve.
[0022]FIG 8 is an illustrative enbodiment of a ring plate for use in a
val ve sleeve. [0023]FIG 9 is an illustrative enbodinent of a nold for

formng a valve sleeve. [0024]FIG 9A is cross-sectional view of the nold

of Fl %ow?lélly a\l/f.iignzeg ]s'l(l)c/hot §t5t g ePI%T 4aléjesszoo o%é)gge%%%?ve%leeves 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 seat 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 properly 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



[0025]FIG 9B is a cross-sectional detailed view of the nold of FIG 9.
[0026] FIG 10 is a perspective view of an alternative enbodi nent of valve
sl eeve i rwacowww@sisse Wit h an enbodi nent of the present POTAISRI00066948

[0027]FIG 10A illustrates a cross-se8tional view of the sleeve shown in
FIG 10 in accordance with an enbodi mrent of the present invention
[0028]Fig 10B illustrates a detail ed cross-sectional viem/(identified as

section A) in accordance. wit p an t he pr ent
ventioRte OB er G opstand U iatainy P b e Hhlidrs b bt
accordance wth an enbodi nent of the present invention.
shown), preferably in the form of a pneumatic or hydraulic cylinder and piston rod arrangement.
Alternatively, the actuator may also be a handwheel or an electric motor drive which is
configured to provide the required linear movement to the gate 16.
[0032] The flange portion 24 of the valve sleeve 20 is configured to support the valve
sleeve 20 within the housing 12. The flange portion 24 engages the flange face 18 of the housing
12, as seen in the exemplary embodiment of FIG. 1, by seating within a recess in the flange face
of the housing 12. The flange portion 24 is further configured to engage a flange face of a piping
element, for example, a pipe coupled to the valve 10.
[0033] The inventor has discovered a new valve sleeve 20°, 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 elastically
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



Det ai | ed Description [0030] Shown in FIGS. 1 through 4, there is provided
illustrative valve 10 for use with a novel valve sleeve described herein
bel ow. ThwowvalwessiBd i ncl udes a housi ng 12 adapted to bePCmaseaedccddRXi al
into a pipeline or other suitable flubPd conduit. The housing 12 incl udes
port or passageway 14 therethrough that can be axially aligned with the

an
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pi peline for the flow of materials through the valve 10. As shomn in FIG
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openlg% of each hou5|ng®half is further preferably conflgured mnth a sl eeve

r ecesSUf-oBewase e sleereil/ds profeipble 0§a@ev@yzenstnw&plmdhmakl &, 3oven iyal ve
sl eeve described herein, for sealing the valve 10. Exenplary enbodi nents
t he vajraaterii@tadlrie F$G o8, tmnd piesmal fistendpduti® wRahemtluddsshe Baridpobiinh; 24°
4,257,447, 4,688,597; 4, 895,181; 5,271,426; 5,890,700; and 5,370, 149,
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i ncorporated by reference in their entirety to the extent they disclose
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hou5|ng 12 abutted agai nst one anot as seenin 3, e openi ngs
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a unitary construction, t

g%v/aﬂggg preferably has homogenous material properties extending
from the flange end face 19’ to the seat end face 22°.

[0035] The outer surface 28’ along the seat portion 26’ of the wall 32° is preferably
configured substantially similarly to the outer surface of the seat portions 26 in known valve
sleeves, as described above, so as to be insertable into existing valves 10. More specifically, the
seat portion 26’ preferably includes a lip portion 21° at the end of the valve sleeve to engage an
interior groove within the valve housing 12 to secure the valve sleeve in the sleeve recess of the
housing 12 and further facilitate a sealed engagement with either an opposing valve sleeve or the
gate 16. The lip portion 21 preferably includes a locking bead or ridge 23’ disposed along the
seat portion 26’°. The ridge 23’ is preferably located at approximately the midpoint of the entire
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.
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7 coaxially aligned such that the end faces of opposed val ve sl eeves 20
contact one another to define and seal the passageway 14 of the valve. The
val ve sl ew0es1028s8ysef erably have a flange portion 24 exremdisegpodsetal |y to
a seat portion 26 and termnating witl® 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. T | ves qf. the. assenbl ed val ve housj.ng,. are coupl.ed together such
that (RS pe o Dokl GBS BEET o8 o ouiSbat S g TR 0 28 to
forma seal about the passageway_ 14 through which materials can flow

Pr ef ergi- Preferbly dicsmdwhiapenlps adfrsrispermneqopsarait’ iaaf yeednddenesing portion
cross-section although other geonetries are possible such as, for exanple,
squar €7’ .0Vl fist tapediygeorabn Ps ‘oddfulesla fidtinglhe rolpewé togp lc@npapaltep 6r thy cestatl a

val ve sleeve 20 to seal the valve 10 as described in greater detail herein
bel ow.ax{sQF3dd FRiseicewvablly srupé %@oh@tép@ﬁn%@d%fbﬂ a71&fin%s @ s@dhe aﬁ%lefBQEIative

controlling the flow of material through the passageway 14. The gate 16 has

an 0p§§‘a199§é61% Fg@eﬁaﬁ%%ﬁk&m 5£i§8?ﬁ19§%@g§e§fa%§1‘gz\yPﬂe‘fer ﬂgrtﬁgﬁrﬁ'agglg‘d‘g t he

flow mat rough the valve 10 a posi tioh dispo Wit hin

and perpendi.cul ar to.the axi directi f the passage 14, t o prevent

1 ow o1 MR BFY aRirehd s arf Bl RnePh a8 P rahi B R SRR bR aBh e

cl osed position the gate 16 is configured to translate between the two

val ve (§{"¢elbgsesgnd @h%g%vf% 1§ preferatdy aboub fiftean degregsd 14 a tuabogt RRntyr§ Ve AeFFehe
open position to a partially closed position. As the gate 16 transl ates

i nto t(B¥) endisedorppsifeiably, abbhictwgatyeonkgo éwertgehree Hegreerd218¥).22 of each val ve
sl eeve 20 |l ocated to each side of the gate 16 to naintain a seal about the
val ve [0@87] The gdithe olferissrigpeeRe padidryblgelsfihach dontini@Gitnheiciah withvweemer i N and
out of the passageway 14. The | ower edge of the gate 16 is preferably

t aper ggrfh@ 0 QY idaval 32l hirRl MeBhahp 1ip Hhoalat * KN sRAgRaBy, tHOWOnd O
facilitate partition of the engaged |ips 21 |located at the seat end faces

22 of 416, ORARRRS Sl A BLARVAR, Py 13 EPHE P50 ORRSPIFETL Ype0BRY 00B04

8 the et ween e open an osed" posi fions, further

i ncl udes an actuat or ot shown), preferably in the form.of a pneumatic or
it adHTE QgRHHEY FopBIRLT BT b e B UG RAELARY G Iovar § SuPRg SHtSat or
may al so be a handwheel or an electric notor drive which is configured to
provi der engaginggiherdbe lip pemion F8 v ehenernosing kecyai@® in ghe Yabas) aribe flpange
portion 24 of the valve sleeve 20 is configured to support the valve sl eeve
20 wi tchitmoltdaee HoliBliengpniex cuFed pdrtiog defpos hiradiuPdf @ngagesangdieg bétangeatiamce 18
of the housing 12, as seen in the exenplary enbodinment of FIG 1, by

seat i Myl Mintidsho absu@ 0S3Sinéles bh@ ndokap@eeritig & Mdbout Mieo heusi.ng 12. The flange
portion 24 is further configured to engage a flange face of a piping

el emenpgsg|or exagplefeRellbodiRUR &F9hd CalbdQcdRlN8 {#Oinner 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



[ 0033] The i nventor has discovered a new val ve sl eeve 20', as seen in FIG

5, that incorporates a flange portion 24" and a seat portion 26" in a
unitary cwobrossisen so as to provide a one-pi ece val vePSTase@9ID66948 or use
Wi th new or existing valves 10. The vHl ve sl eeve 20" is preferably nmade of
an elastoneric material which allows the seat portion 26' to be elastically
resilient to the stress forces applied by the gate 16 and further enables

the fl apge portion 24' to resilient to, the npr essive force erted by
the 1 IBRES Do et mesoiapt T it maBer LEOHE: ki HELRRAR 4t IR PG, i pe
assenbly. [0034] The val ve sleeve 20' is generally an annulus or other ring
shapedbdedyinglay T igythid cyted suefager B és pefergtdy cenrgugypnhdatines ¢ sdjws Housi ng 12
and an inner surface 30' to define a passageway 14' therethrough having a

cent r gunaxirs oPabhut THE imabeeto honf @6end8s amd smgort pecféhblygbomd).3 T50mclzes!
defines a radial distance fromthe central axis A-A that is preferably

gr eat erhetcBatindole clied slrfdes8GN3E it Aeaibyorbbie DoHEthe Siict a6ecd80’,ah@ng t he
seat portion 26' relative to the central axis A-A. Shown in FIG H5Ais a

i . : | H _ o8
Cross &gﬁbmcuﬂf&%@e{ll\kféjﬁ%ﬁu@&ig gév%?‘n P%ﬁlon 26 18h QUGS Eﬁcgﬂgtg :%ifbra‘lﬁéw SehfAcRE

30" define the annul ar IS prefera y spaced and WO

2010/ 068583PCT/ US2009/ 066948 .9. ci rcu ribed about.the central axis A-A of
Che pad0aes (e pasigoy g B cid gy -6 PR P b Bk i auae < e
sleeve 20' is preferably of q)unitar constructiqn, the wall 32', as geen
in gra83 det ailh ap glterpagivesymbodingeny %ﬂm slgeve 20 et epdint FIGH - fhoe B

i ncludes the flange portion 24" having an flange end face 19'. The wall 32
axi al 163, dxtismtsutface HE’ eamanclpde @ bepand eurvad gunfase Fdnat durdsgureeddivsipoed 3&econd
end portion wth the seat end face 22'. Because the sleeve 20" is of a

uni t arayid adowth et edsurfacté0Wabhtindidus far efies alth yhdi@st havapeinfaos 34red ey toal
properties extending fromthe flange end face 19' to the seat end face 22'.

L?g?g]rdgglﬁi LIRS GFRGE aRBe 1R RAG ufBcSTRt. PRILANY REseBhd bh@clRlfacd2' 'S

36" is convex and defines a radius of curvature of about 0.30 inches to about 0.45 inches and is
more preferably about 0.375 inches. The third curved surface 38" is preferably concave and
defines a radius of curvature of about 0.625 inches to about 0.7 inches and is more preferably
about 0.641 inches. The inventor has discovered that the preferred radius of curvature at the
third curved surface 38"’ can reduce purge from the valve 10 during cycle of the gate 16 because
the curved surface 38’ can facilitate a rebound effect in the sleeve 20°°. The fourth curved
surface 40’ is preferably convex and defines a radius of curvature of about 0.30 inches to about
0.45 inches and is more preferably 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 20°’.

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

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



configured substantially simlarly to the outer surface of the seat
portions 26 in known val ve sl eeves, as descri bed above, so as to be

i nsert ablwoi2ntomesssdst i ng val ves 10. Mre specifically, wPrhe/tseav/oponsi on 26
preferably includes a lip portion 21'12at the end of the valve sleeve to
engage an interior groove within the valve housing 12 to secure the valve
sleeve in the sleeve recess of the housing 12 and further facilitate a
seal ed engagenent with either an opposing valve sleeve or the gate 16. The
Cp poPiitan poarigy el s vitts S B T gt dad Vvt ae B Eisle

al ong the seat portion 26'. The ridge 23" is preferably |ocated at

appr oXPhefe F%/tottgér%iil% poretier ot the slearq 268. licaativelygeithef thsfoutdisurfegoss’ sl eeve
20" and nore specifically at about 53% of L nmeasured fromthe flange end

f ace Ddthe ifthe soifdge3 @ Inayf definb erfirgrped e pbitiallgdefrcmescribhe abaditlad contraleaximostt
portion of the wall 32' along the seat portion 26 and is noreover

pr ef ertiadpassapeivhl gur adl £ @oRNBREI ) differéR GRS theifirkt Partiliey HiedisdsaBbdPaiot
support the valve sleeve 20' therein. The ridge 23" can be configured to

prevenie }eﬂﬁirﬁe?gf’fﬁe %tg%sgé% : il bblﬂ%ia?/dbtle Ahe LEQUBLAB AL et clififerval ve 10

is not Installed In e asse The ridge 23" can’ al so prevent
slurry other materia ui | dup t ha 1. gr at etween the, valwve sl eeve
S0 asTissanibbs PRy s tbedire B bia oA GG bRabAe 10 4 BUSe et o
the ridge 23', the lip portion 21' radially tapers toward the central axis
A- A, PrYaigHy yemi-pigculaf grogveraigng the gwensyface 80t aperi ng portion 25 and a
second tapering portion 27'. The first tapering portion 25 defines a first
angl e [8041d] at i ve Wleratheiptefilgan did ighertsprin¢re3 (€ emtludss oag psmofe ¢urecdrasizagieway
14" and the second tapering portion 27" defines a second angle O relative

t o an canghecrived penditiedidcdtral 4xis heA o€ terpaksagaway bf’, thoelippassagaehayasidpeway
Preferably, the first angle a is about five degrees (5) to about fifteen

degr eqs’ {AbVar@itfla HBcdBh AldNethEERRY 2,80 0tk § R LIRSt A8Inddd e fiddagysiggand
angle O is preferably about fifteen degrees (15) to about twenty-five

degre ) i rabl we - t -
dogr oariyG 10, 3Pfing B B AL LEL B0 LR Ak S EOUCRRIG SRR Yk Bl ffice
continuoys.transitiqn with the inner, surfac 0' of.the |1 32' tao further
ot 1 e 07 e 37 Stk et e B SRt Rt AT owex el b Apad PgRRur 1 on
27" is _continuous with a first curved portion 34" of the inner surface 30'.
The c@ianRicirdrabpyrsigarchsy 6pp o picthabiay cedfge X2t withan ey gropvejabsgenay 14'
to define a curved surface for engaging either the lip portion 21' of an
opposiahgutsy. Beineh@0theinontited sizalod heb@hversidcve 201 0w tbomilvoll0 gatieintBes. The convex
curved portion defines a radius of curvature rangi ng between about 0.15

i nchegoo42]about [cded beEfres tiaritndrane opfeeb@ifaht ¥87 $0°alfand wall 39 isncdhesber
[0038] I n a preferred enbodi mrent of the valve sleeve 20', the inner surface

30" C&R’ 4 seen for example, in FIG. 5B. The chamber 33’ is located within the seat portion 26’ and

is preferably located within the lip portion 21° and more preferably located distal of the ridge
23’. In addition, the chamber 33’ is radially closer to the outer surface 28’ than to the inner
surface 30°. Where the dimension 7 is the radial distance between the outer surface 28’ and the
inner surface 30, the radial spacing ¢ between the chamber 33’ and the outer surface 28’ has
been found to be about 11.5% of thickness 7 for all nominal sizes of valve sleeve 20°. In

addition, where the axial distance between flange end face 19’ to the seat end face 22’ is the



i ncl ude additional curved portions axially continuous with the curved
portion 34" to define a surface that can facilitate the flow through of

mat eri al wbrouwglesisie val ve sl eeve 20' and further i nhi biPCTiuse@aloesyae and/ or
buil d-up of the material. Preferably,13the inner surface 30" includes a
second curved surface 36' and a third curved surface 38 continuous in
series wwth the first curved surface 34' so as to define a groove along the
i nner .surface 30' . The cupved, s rface onfigured as. c ave or

conve St Ly abaifEcnbBgas i end (R oh o St UegeRer Poat o B froat
facilitates the fIOM/through of material. Preferably, the second curved

sur f acect®eeal draa eithe shambaid 3o 2poui07 668588 PaEtUE2009/ 066948 11 defines a
radi us of curvature of about 0.75 inches to about 1.25 inches and is nore
pr ef ef@®3y aboutTht chamber 3Bhés donifipdred vo we th Isumsé,ac end@8praferalplyeheasald y concave
and defines a radius of curvature of about 0.25 inches to about 0.5 inches

and i sub@fae @i seifeniablc)enadmewith(h B¢ Scdt PehRH 26T eprooiat irdtiglussiGtriosas, Brr f aces
36', 38" define a radi al groove al ong the inner surface 30, and preferably

cir CU%&S—H@I@ élﬁlnll ugg%b@éﬁtex&lﬂ&i Q@rl%' ANhéBalye bRAe f(}""&s ﬁ%{ﬁa‘té feb&w %éhe f1ow

of materi e pass 14' and mnimze d-up o

mat er i eve,. 20" | ternnative enb nt of ,the val ve
T eoyditpit ¢ LOésip?Sﬁ“?ﬂSGEfif‘émg@]A BBt £, Al S PPATE et S

i nclude a second curved.surface 36",. a . third curved surfﬁce 38" and P

f our t H-@RfBeIPassageay 14080 apiRideing asing hagiag asubsninlly acylar apssegpienyfor
surface 34 so as to define an alternate ?roove al ong the inner surface 30".
Pr ef ethabsipg atulela engrbapadrovbeirasur Abgeatdely.itlhe dumbex3dminderinethen radi us of
curvature of about 0.30 inches to about 0.45 inches and is nore preferably
about g@odéy imglhe and/dh@otshicedortilif\sach sd)fdragempR’, racanpulef @ @hdrpotyppaslve and
defines a radius of curvature of about 0.625 inches to about 0.7 inches and

i's morRa R Bl BERR Y @RRYbofIAM shAPENSHstratde FuRK&Th e ARsnlive cppaafa% gthat the

preferred radius of curvature at the third curved surface 38" can reduce
ur ge t h r

B F oA 4 MELMES Pl ol Bl Sty WP AT G ACopGEINRG g GLRHIHED

curved surface, 4 ably convex a efines a radius of curvature

of " anot Tora 2dndatiBhalE e Re, ST & %ﬁffnffg% Sy of er abl y about

0. 375 |nches The continuous curved surfaces 36", 38" and 40" define a

r adi all0fdove alldwghember 330 ey preierabie aubspmtialhndngshaped fepcasinecusenent i al | y

about the seat portion 26", that can facilitate the flow of materi al

t hr oughgt19@ apawaig@l\ﬁylllhe gtiftenat nigril @kistphefetablyl madepfrah amatlé@steelhowevethe
sl eeve 20". [0040] The inner and outer surfaces 28", 30" of wall 32

pr ef efodtdr ytedBf dllvgs aRMsit @MipdRfte ddukBbEised prmsdddane ridpahohiaRRNR@abntaxi s

A- A of the passageway 14'. The circunferentially
radial strength. The location of the chamber 33’ dictates the location of the ring 100. It 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



WD 2010/ 068583PCT/ US2009/ 066948 12 constant profiles allow for the valve
sl eeve 20' to be inserted into the valve housing 12 without concern as to
t he radi avoapicams®si on of the sleeve 20'. Alternativel yPCe&iush@w/o6¢ves out er
surface 28 or the inner surface 30' Way define a first profile partially
circunscri bed about the central axis of the passageway 14' and a second
profile, different fromthe first, partially circunscri bed about the

renain er sa 14 e t he curved surfaces, .36
ot hatoetina?” st e TR DT it B o MRy DO HBIE iphd
central axis A-A so as to define a substantially sem -circul ar groove al ong
t he i nadpinguthealesvaonovy iptuthp vvse sureundirothe igategnd thie agtipnarulls dief deeae 30"

i ncl udes one or nore curved surfaces circunscribed about the central axis
A- A ofmdtérel passtagawby artd of thetips @il aifbisen twh rédvecphissaybummeed die doamweaadly i n a
direction along the central axis. The one or nore dianeters defined by

I nner rsaiih@eRe, IMhickiRfsliagbly Reido@Btiakn Ve ¢Rd ficge2Df add@ic vahasenglidhs.2 1FOr
exanpl e, ere the inner surface 30" defines an |nput di aneter at the

fl ang%&aﬂ%uﬁgﬁ%é 1ff€91 ?9%‘1'60@ o%fldeg%}gg)gﬁ?m'oath)rs ?ﬁctfﬁﬁtsﬁﬁﬂh diapet er of

about Si X e seat ace 2 an intérior groove

in veen of aboute o 5 %ﬁngg ; g§ nom nal size of the val ve sl eeve 20
and tﬁ@‘V?P&@pﬂ%ng'?l§ P .gTS 2] Locat ed between the inner and outer
surfaces 28, 30 of the wall 32' is a chanber as. seen for exanple in

3
FIG 3845he chahsdmnesand putey yrtices?tu i ﬂ%wa@é%umﬁ@mr% thegflangggnd g

preferably located within the Iip portion 21' and nore preferably | ocated

di st alfaesf 1% héhe fldegs @@ facd I’ adptictarany sullsteantblanperpergiiculargo thedicatrhlaxed oser to
the outer surface 28 than to the inner surface 30'. Were the dinension T
i s t heA-Aafdr ahgagiesitancieh thetflaaga fachef andtiedr psping aleeedBin thnplipidpeaskamigdy. sur f ace
30", the radial spacing t between the chanber 33" and the outer surface 28

has beemfiapaghih @ PRS. es@%{e HAebgd %@ Fack NDCKRRRISs dn §REr RirimdI@MsNahd g4 z@sr of
val ve sleevé 20'. In addition, where the axial distance between flange end

face Jp%rlrnte{%r tlg'etosd’:eﬁ&le ﬁ{%%peﬁlﬁlg tg ﬁle deﬁtr&lrb%ssageway 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 /D 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.



WO 2010/ 068583PCT/ US2009/ 066948 13 length L, the axial distance x fromthe
flange end face 19' to about the center point of the cross-sectional area
of the chaoizero/@8383i s about 65% of the |l ength L. [0043] Ph@/usha@rioes9483' i s
configured so as to house, or nore préferably encase, a substrate or
stiffening elenent within the seat portion 26' to provide radial resistance
to, for exanple, shearing forces exerted by the gate 16 on the val ve sl eeve
20" a gate 16 bet t he en and closed positions. Preferably, the
chanbd?d e O C b eR S e Al TR e FL IR ER B Rirhe STt U R ey 14
so as to define a ring having a substantially circul ar cross-section for
housi rﬁigff%temm@dlpa@ferrabwgle@ﬁhm&%e%whthrwé@éss deffined hatheepishelfde. dhastrend33' can
be any other geonetry in plan and/or cross-sectionally such as, for
exanplskelf A€cik argerably concuimsdréred pbbytghbnitst sedfpmrfiar schous ifinghea define egpbodi ngl y
shaped substrate. Further in the alternative, a plurality of chanbers can
be 1 aghbaidnyl 1diof pRrIRAsaPOTonDE TIRNEIsRE é)@l‘tii(ﬁl 1 As piefdriity paseagawaial 14
within the seat portion 26" for individually housing a plurality of

StiTT O eLIPR Rovil ORI MR SOATD AL VR e ToTn ATRIIRL ARLMbBMRRIAAERA. LY 1 NG

shape or encasing a sti ner ring 100 as see The st ffener

ring 100.is. prefer made from.a ml teel,..h ver other.steel.s, alloys
nd o eutilistl € s RE R BT Pl ARGty ek R RS i 1 &1 en
radial strength.. The | ocation of the chanber 33' dictates the |ocation of
the riPhgferrb. configpigd spele atrtga Hangenartione s3p OF carliglty %,1%1?3 Yithahe bt helg
position of the stiffener ring 100 results in tw primry advantages: (1)

t he ripatern@d theduivaingyl 2s hparthe gasket poriderel P Prefaabhrivvludessonete npire sdstialys| eeve
material fromfollowng the gate 16 during its cycle; and (2) the stiffener
ri ng Xposaischlaspslarvaide 1a!, iageeearih FOG. 3 tvetrazp plasbaiphat pawes oPfic honshglited in
the valve housing 12. As the gate 16 of the valve 10 npbves downward into

the clggedsiRPpbiioRN 1’ Edepratidt haBaberi e tHOGvAHRatdart 4adeh1HpR k@RS
being relatively surrounded by the conpressible sleeve material, functions

ts gge}“’i@%ésre@%lﬁ%i}kﬂt{i%t‘ﬂg‘g%%ds foﬁéis%?%tg Q& cPlichl. SARLNY, HOTRUGS 5488 Bt Ygen
be configured independent of the pipe size to which the valve is to be coupled. The inventor has
discovered in a 5,000 cycle test of the valve 10 and sleeve 20’ in a piping assembly, that a
complete seal is achieved when applying, at a minimum, 35-40 ft-1bs of torque at the flange
bolts. Known sleeves using the two-piece sleeve design with support disc may require as much
as 100-125 ft-lbs of torque to create an adequate seal.
[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’ is installed. The chamber 46’ extends axially preferably to a point proximal of the first shelf



WD 2010/ 068583PCT/ US2009/ 066948 14 sl eeves 20' so that the tapered | ower
knife edge of the plate nay nore easily separate the lips. In so doing, the
sl eeves woeoionssssBhe space surroundi ng the gate and thiPETAISRO0O06GUE | S t he
sl eeve material back fromthe area oftéthe lips 21. This in turn reduces
friction between the downwardly noving gate, which is slidably guided

bet ween seat end faces 22', and the opposing lips 21'. Accordingly, the

stiffener ri 0 rovi des for good snoot.h.redyced fri.ction idin

cont adt: pbBE AogpBLRn g SF ksale BoGISTR ikt Bt aebo 6048 okt FhRG: and
outer surfaces 28, 30" of the wall 32" initiate fromthe flange end face
19'. BRe flange end face 19' is preferably substantially perpendicular to
the central axis A-A for engagenent with the flange face of another piping
el emenf04% t he pihpichgmbasiid gonfiRefedrso ianp lagase,rornwre-peferdbly chwsefd ange end
face 19' includes an outer perineter 15 and an inner perinmeter 13 to

def i ngubdtRtOPRRInARC flghdehRriecnta ab pRIsRAARMRYink4|emdi CorfgrevigRglaat@ sufport
defines a preferably annular or ring shaped planar surface wth the inner

and ouh,8/r P&k ﬂzggi%dl%si%m hSfor %Qégﬂge,sﬁlpé&%ﬂgsﬁbé Yor&d %’%“R@P% andndesmert i vely

defining an inhner dianeter [D an n outer anet er a center point

that is collinear with.the.central. axis.of the passa 14: .

't or e O e 1 i BRIBE BLE PO I st AR BRRIIER A difivuayy Abgube
such as, for exanple, rectangul ar or | ygonal . provj ded.the fl ange end face
19' cdbf emgabacis pithe pa%s@%ﬁwﬁf“aé%%@ c{)e ¢ g AIMgdOnYSINg g @ﬁﬁe%%lgéﬁr%| can
fl ow t hrough assa%eway 14' of the valve sleeve 20. [0046] The i nner and

out er Psltﬂt‘lfl&it}’eg’, g charBber 4x cambc aixi ethtnygcbmetry sheh 49 fmgaampld, feawaguldr ot o
define the flange portion 24'. The outer surface 28 along the flange

por t i goly2énalgoeficisalacotetpordingly Shapsd suthehtt. #Fhitharna tHeultcherivaraailendbl y
defines a second shelf 44'. The first shelf 42' defines a transition from

the flRZQEENRIS tddoMy2HspobQ 40d8t BeRbntPALLkisAAd H6thid thetfABediPbrtiBh ¥4 CQRAMer UCt i on
of the val ve sl eevé 26)' and further defines an axi al %hl ckness of the

R 403 G SR B BB e ¢ O 1 11onge ace
[0050] The chamber 46’ is preferably substantially ring shaped having a rectangular
cross-section for encasing the ring shaped substrate or plate 200 as seen in FIG. 8. The plate 200
defines an inner diameter and an outer diameter each preferably dimensioned such that the plate
200 can be completely housed within the chamber 46’ of the valve sleeve 20°. In one example in
which the valve sleeve 20’ is configured for a nominal six inch valve, a preferred plate 200 has
an outer diameter of about eight inches, an inner diameter of about 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°.

[0051] Referring again to FIG. 5, the flange end face 19’ of the valve sleeve 20’ can

include one or more openings 50’ radially spaced from the central axis. Preferably, the opening



15 [0047] The second shel f 44' defines an axial thickness of flange portion
24" that is different and preferably | ess than the axial thickness defined
by the fiwetosmeBis342. The second shelf 44' is preferablPgTaiScaansens bed
about the first shelf portion so as tld further define a gasket portion 11
of the flange portion 24'. The gasket portion 11' is preferably of such an
axi al thickness so as to provide an adequate seal to the valve 10 in a

pi pi ng assenpbl y. and.t her eliminating.the need for a separat asket

P er 4R At puiet atygh el Bl b S o er SIS B euir PoRigd such
that the flange portion 24' can be radially aligned with the bolt hole

pat t erpﬁlxgpn%lwgamagq prysible. Arhigsn i K. §&s rdwthﬁbﬁqif@ﬁhqmdeﬁp%mé@aémrya i ncl udes
one or nore radially disposed scallops or voids 17', as seen in FIG 5 to

t r ace axhdly eatendingltiergeltamden 52T disgosedbetsicogtht Dutethed gasketfaper2§’and ill' can
provi de a seal between the valve 10 and an adj acent piping el enent thereby
el i M rRetinGidalien ReBALE BpcnanSRPATAL ehigP&ieaibeebENE @fefer@bl@r%@bfﬁintia&ﬁe gasket
portion 11' can be configured i ndependent of the pipe size to ich the

val ve c&ﬁn(}r&apﬂa\qp%‘% l:lg larTé?gsﬁi-&Eyt‘deapéreQ Rnd L ERVE ra?fg p'r{fﬁ%;bgﬂ a&%‘ile@ Eiify test

of the valve 10 a eeve In a plping assenbly conplete sea

is achj eved whepn.a iLn at. 1 Ri, My 5-40 ft-1b orquesat th

{1 angd BUR HORNBRALY sl Bis g Ml Pnidoe bidaluMhe P IREflectfpor

disc may require _as nmuch as_100-125 ft-1Dbs of torque to create an. adequate

seal . psolfsprdrictaply cyiradtom s drngs nortiqmet Antgilescabpartion 204 terginating

val ve sl eeve 20' when the valve 10 is coupled to another el enent, the

f | ange@rgomel ofithe4cat prd faga L guWberctfostdefliseeondsbehbers dhanbecondiduowsdsy seen f or

exanple in FIG 5B. The chanber 46' is preferably di sposed between the

i nner cauiihsgbheIB candl ixie AcAbE thelasdageeay 8, tbothad chamber 320 ipprefeedtyty @ncl osed
within the wall 32'. Mre preferably, the chanber 46' is | ocated proximte

of t h@ominfulicafib WithdBe fif® a@BsdcBnd BRAIRrd S, shanber 46' within the recess of
the flange face 18 of the housing 12 when the valve sleeve 20" is

7t e The, SRR S5 EA05AN AU BL GRS 2cm Bl e B o o

oo S oG (RO S LD, £l a0se pont on 22, af e

pref ertl?ebélgevgg%él’sc%h hgve 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.
[0053] 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



substrate within the flange portion 24' to provide a stiffening elenent for
provi di ng axi al support and/or conpressive resistance to, for exanple, the
conpr essiwe 2bormwsessexert ed by the flange bolts coupling PrhE/vsalwmeddsto t he
pi pi ng assenbly. Preferably, the cham8er 46' is continuous about the
central axis of the passageway 14' so as to define a ring for housing a
ring shaped substrate. Alternatively, the chanber 46' can be any ot her

geonet r uch as, for. ex | e,, rectangul ar or pol ygonal f housi ng a

Jor T cenbAIRdrg i Fat s D6 Tt bRl shs R ea R et SR o o ¢y
of chanbers radially disposed about the central axis and wthin the fl ange
por t i ¢ectaal aremotan oneaingddd i e flapgesenigfaee b} urldkcipiyplag 68tfithes angledesaBment s.
[ 0050] The chanber 46' is preferably substantially ring shaped having a

r ect angrettam axddgdos bebtimgnthe pm @ng 68 Wittt the chamigersBap€ble swdrsivn atd6drs pl at e
200 as seen in FIG 8. The plate 200 defines an inner dianmeter and an outer

di anetesfeRBBiRkefiSiauyh diamraanggﬁg 69Ugerd Mahe bX1gl dtcdtien a&%\ﬂgrﬁd@@ the
conpl etely housed within the chanber 46' of the valve sleeve 20'. In one

exanplggd dhd¥i q\hoﬁﬁ%ﬂ’ﬁﬂe\fﬁseﬁko%ee‘ﬁ‘a 305 Bf.{ezer&@?fakﬁﬂg r@ﬁiaoc 8 rfrgﬁl Mewhial,dsd1x inch

val ve, a preferre ate 200 has an o anmet about ei ght inches,

an inner, di ter of ~about. six inche re preferahly.6 i nches .and a
cni £ opti A ERR B G gB b SR ussiRhe PRI Ritbir sy db e
plate 100 is preferably made of steel such as, for exanple, HRV5 ASTM 36,
st ai nleg&ad gto Hyenfaist gﬁm%sbiﬁ% %ftﬂéeeW?‘EAizt- ekhednsaron end (7ecay fugther ipgludedh be nade
fromany other material capable of providing the conpressive strength and
axi al csigppon 63 soas teeaxfidlyrgyéendaunt icompRacly 6l thhehapaticy 82 gttewypul R@rsecting the
[0051] Referring again to FIG 5, the flange end face 19' of the valve

sl eevdirQhamber 33 Prderablyetherextension 6P dsfings sehii-ciradlaatbys-spacds keedmt he
central axis. Preferably, the opening WO 2010/ 068583PCT/ US2009/ 066948 17
50" | gr1eubs! RRUbahdtang et dortdhofenghb@tshelo 9 BBkWLE theSuSHciAfmbef 930
exanpl e, rectangul ar or other polygonal shapes are possible. As seen in

FI G il ' efi > | - ' ' hird
chanbard S ol Sy coddoer bW HORE HEEnaRBE 2, ARSI DO ALYyt GREHC!
comuni cati.on, Wt he opening 50' .. The third cha r 52" is,preferably
cobst e A1 £t Pt oSO Rt vt ahre By SEERL B vesvl aPbieqifiy a
central axis preferably parallel to and radially spaced fromthe central
axis ARody 2fh e/gf‘eq%dm&l% %2 PinghQ piisEpsaldy & ofia dprempergy substaptighgemdagtofthewal o' and
preferably extends fromthe flange portion 24" into the seat portion 26,

t er m Bat ongunpltoxiatratly Of httder eewiftcethdn tlaceal222’. Rohitheeinfthe sltcraat/csthe pnd
chanbers 33', 46' continuously circunscribe the central axis A-A of the
passagenash Bedmadd o glghtic hapitiedt Based icsll Riagf, ©F afy ytheNmeRAMALEEE bOPeig t h
the first and second chanbers 33", 46'. [0052] The val ve sl eeve 20" can

i ncl uggrrdrhty b binyePfnd AR Y cheXapatiashsippyiig thdsleeve 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°.



opening 50" equiradially disposed about the central axis A-A For exanple,
as seen in FIG 6, the sleeve 20" can have sixteen chanbers 52" spaced
apart by wbaoto/@2383 or alternatively, the sleeve 20° caRCmaseRo94&hanber s
52', as seen in FIG 5, each spaced aWart by about 90. Preferably, the
nunber of chanbers is mnimzed so as to mnimze the stress concentrations
in the sleeve 20° around the edges defining the chanbers 52' As wi th known
val ve e nu r of ers 52'. may. vary th the. no si t he
val ve 1005 or nar ~parg in GG of S RN et audA0DIe aTiR SObtaeY bt fee
chanbers 52' and the total volune of the sleeve 20" can be provided w thout
r egar dnale 308 agscai incrooesBIAN bilG. Phugcledescaring spracd drdiing oehagbsipd% as
seen in FIG 5C, for insertion into one or nore of the chanber 52' to

provi deviaddicenwalalkiss o pgaertortcored iembéreddexRlly ecateddingrtbioegh thervhamber 302e
presence or effect of any stress concentrations. Mre preferably, every

chanbelonhe téhtalPas, ant atlchyt ohk hﬂ}ﬁﬂpéﬁt 805 ih@nhiiniPAtléa voith thEkRBambér J02uer 60
is preferably a cyllndrlcal axially WD 2010/ 068583PCT/ US2009/ 066948 18

ext end) oy TR L AARh G rﬁat@ﬁﬁqnt?qge &l I6IR) Bﬂ:ﬁghetsﬁaé@%l&&e%ﬁ%g@ﬂ% all'y

fill the cross-sectional area of an opening 50 ange e e 19'.

The p|n further inc es an inser l. ocat | the pin
ol v EOFnS retepl %@gmgfﬂ@ i BB ot g @bl TR

di mensi oned such that the pin plug 60 tapers .in the axial directjon

nar r oMET FrgiReth dhpreld Whds BeERENY sugdpr Csff gricyigad theggnishmegper 30hisetser abl y
axially spaced fromthe base end 61 such that the pin 60 substantially

fill s préferablyamtselar §glindricalefuch disit the chhmbpii 3266 selstamtialby arnvilaxlor yingssheped. i nt o
the first chanber 33" of the wall 32'. The insertion end 62 can further

I ncl udéeaimee sigansiod mhdBo KIS (@int dhedensadr Imentek 804 ai@rdnworgal setagliy défidel  t he
chanber 52 yet avoid intersecting the first chanber 33'. Preferably, the

ext en%s‘b@ct@%lﬂﬁ%bﬂ?& S@TRRM0* thd MHbAJUrREOSS-cTekd VA sl@e’ife%eﬂuﬂlﬁ% Vi 5D to

substantially fill the portlon of chamber 52 Iocated between the first
hanb 50
B P T Sl T

mat erial s subst mlar tot he valve
Accor &%ﬁwon? itisg® 20k i aplep b L gP Py ot?ﬁi@ee AGHOFIgN f‘ﬁ YT 11 ar
to the wall or can alternatively be harder or softer than the wall 32

Furt héeatlpﬁrtme% of Eervatviondecve BR’ 35 des@Ped @havd eAniege i Fiom 9%, phreigpgrsurface

resilient closed cell foam or any other material capable of being forned
i nt o tofiéhepnoldG00avidch defires thebrbambercHPabitinesftheswplhd2 t ofrihe slheveslOéeve 20.
[ 0054] As noted, the valve sleeve 20" is of a unitary or one-piece

const 1e@3¢] on f orThHemssd BOOrefRt4dIRin¢hldeea botush Pl 206, Breehter plalcy308tahe aval ve
sl eeve 20" is nade by a nol ding process that includes transfer or

conpr I , t I o]
form (oo g a1 62 cofe ‘“%eﬁlgpéﬁ 2‘%%1%3’1%@%‘02%3 RN

Fher onfier gt o o800 sl A PCu R i O bbb Ghe Bbn THATHFVE o1 ceve
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



WO 2010/ 068583PCT/ US2009/ 066948 19 [0055] Shown in FIG 9 is a plan view of
a nold 300 for form ng val ve sleeve 20. The nold 300, as seen in
Cross-secwpanmwmms®BBG. 9A, includes an inner surface def iPoirng2@9obe@nper 302
having a central axis, a center or cdVe nenber 304 axially extending

t hrough the chanber 302 along the central axis, and at |east one input port
305 in communication with the chanber 302 for introducing an el astoneric

materigl into the cha r 2 1o for he val ve sl eeve bo 0. by way of
ransPar 5t ICalife 08 SO fusf G seatiat v 0¥ Eraibss riZie gl i ety St
mol di ng. The inner surface of the nold 300 is preferably circular

cyl i n@F imeoa¢ logaidon pies & Ehradiallysiipepcdadau e spufer meaberr 344 ilf’r@fp?abm, ar
cylindrical such that the chanber 302 is substantially annular or

ri ng- shéfpeoht niinber oflesatisnipfradd 2 afe talimllpdispo@0Gbandhe henteren¢reberd®rizens 804
are contoured so as to define respectively the outer surface 30" and inner

sur f aGecd@scrive thdieentdinv@nisdr 86¥ e TEObasd ldt1314/ &l pagesSthe B¥Rorh PIATRE DOSuch Mait €
specifically, the inner surface of the nold 300 and the center nenber 304

are CORt QUi R 4 401 fSIdNAAARHON IR LA bINIReHTEAERS pphe S0Fuld ange

portion 24" and the seat portion 2 ve sl eeve as descri bed

above. . As seen. i.n Fl B he i.nner surface of the nold 300 which defines
the. cifliBBITa0YS 1t RtabOr b S SombH P e ol eeve 20' . [0056) The ol d
300" preferably includes a hottom plate 306, a center plate 308 and a top
pl at e (8838l axi al IRheé%ﬁﬁP’éalﬁséd%@W&TG%F@?%WPQP? alingried] mgehegs eclent r al
axis so as to formthe inner surface of the nold 300 and define the chanber
302. Thtsndiegtaaiallypatsde] B0He eenterimecroln g0€d The lachigompind 13¢0disnsdsiomd aduced
into the chanmber 302 or nore preferably engages a central recess formed in
t he bebhigarpd at ég3@6the [rRQPIdtd 304 e 18 toheialiglavie ralidBviecaOthe rity flite3ioag

el ements or substrates are located within the chanber 302 prior to

encapsytigh iRhobor drah&LiReiiREB02 Shapiiceht Ahngd\RIrBos PEUfthC Al ysieddeor i ng 100
is disposed within the portion of the cha&%er 302 that is to formthe seat

gg;ﬂg gil:éfé'gllﬂg ;’E‘cﬂglté.i@‘;ﬂ{ei) ﬁ%@?ﬁg %?ﬁqgjﬁglgddgﬁlﬁ?sf%% Mldt Doki08100Th 98149514 e
are substantially circular to correspondingly engage the location pins 312. The location pins 312
and voids 210 can define any geometry 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 20°,



WO 2010/ 068583PCT/ US2009/ 066948 20 24'. To locate the ring 100 and the ring
plate 200 in the chanber 302, the nold 300 includes one or nore | ocation

pi ns 312 wadowldegssdi sposed about the center nenber 304. PPTAfSesclobapss a
sufficient nunber of |ocation pins 312 are radially disposed about the
center nmenber 304 so as to circunscribe the center nmenber 304. The base

pl ate 314 engages the bottom plate 306 such that the location pins 312 are

aligned and inserted thro the pin I of the.base plate 306 and

ol r ottt 0OR et aven Edecioe R clnr dhe Ramndl radienPoduGrinen fBust i on
pins 312 are preferably substantially cylindrical nenbers each extending

axi al 159 aptr igags thegertival @@dtoékzoh@h%@%cmthmch dthtthaebypsantraipaligning

di mensi oned and configured to engage the ring plate 304 so as to axially

and r alk ahg Y00 wohtied theimsicnginglratgel 0BCbowd théicentérhmerplbart3i0dn of t he chanber

302 shaping the flange portion 24" of the valve sleeve 20'. Referring to

FIG  §oodore ringThkaicd 200isprekrbablonfidefddne slse PeomRfly ARIaly WRjklthe2ikg. 100he
voi ds 210 are substantially circular to correspondi ngly engage the | ocation

pi s 344 i, HIOE0NORBLIR MR ATH. YA B9 feflAg: Ao 080T Y

provi ate and [‘ocation pins 312 can engage one another. In

avar | BT RaPoBR Mo 5 SR P00y vl nPE T bt PRCRI 2 a2 T

i nserted. through an available void 210. Because the |gcations pins 312
pr ef ePEHFRLBI mg'aﬁ% ringe §nqt seowhnt bieh pRgage rth@?tmtom plage Vo iTde Sprﬁ%gsra?lﬁg pl at e
200 is accordingly centered about and circunscribes the center nenber 304.

[ 0059]fThtbe kuiehdisplacqpians oBthe lenatiombms 3p2 eflatreb yhatsnfairglgr elthe ;calddd@l | y

| ocate the ring 100 about the center nenber 304 and within the seat portion
of t heluviag e bldaiepradttss. Wsa mrefired Mndthdd of9Bectidrembidgt thoRalpt BReBd2D’, the
preferably include at one end a notch 313 which is |located within the

chambegscaited Matd Foor Weth tieriseado Qf?lrﬁﬂgqflat%@'oo B catddgn VIR dBmBLERYE 220 . The

notch 313 preferably forns a right angle having a vertical surface parallel

(9 1SR T 818 L R0 S IRCLCBIARH R0 PARRRSTcVl 2
2010/ %%%ﬁg%&%ﬁ%c’ ﬁl% géa i%g %ffn% 312 relative to the chamber 302. The axial translation of the
location pins 312 properly axially locate the ring 100 and the ring plate 200 within the chamber
302 so that upon introduction of the elastomeric material into the mold 300 the ring 100 and the
ring plate 200 are respectively properly encased in the seat portion 26’ and flange portion 24’ of
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.



21 the ring 100 is disposed over the |location pins 312. The ring 100 is

di nensi oned and configured so as to engage the vertical and horizontal
surfaces WO 20tvess38ch 313, thereby centrally aligning tReTAIS2YINED48 t h and
circunscribing ring 100 about the cerxer nmenber 304. [0060] The nold 300 is
preferably configured to also properly axially align the ring 100 and the
ring plate 200 respectively within the seat portion 26' and the flange

porti ‘. To ilitate the proper axial |ocation of e rin 00 and

P a0 500 Tnobi g ke R Aol S Tt Go il A0 St RE b
whi ch engage the bottom plate 306. The springs allow for the axial

di spl avermbaie cot be erafiggecdtipodisisibhgngthe clasjommariganaterigl feropgheait ganoldf Fone nol d
300 during the nolding process. In a preferred nethod of injection nolding

t he vakasmpls| gmuerc?Gting thEl(ass drbinedlao 260 8@0include lont hempiengpidMi2and ri ng
pl ate 200 | ocated in the chanber 302, as described above, is placed in a

press dipoSd BRRRINGSiS eBgdelify wRdd NWS \afidd D hrapeefoablyariddshlanbagpdit@l |y
translates the location pins 312 relative to the chanber 302. The axi al

tr anslatiin @ b rRERI@R iR IBAuRAORRE b AXiolnbABRRE i Wafbag 100

and the ring plate 20 nthe c at upon 1 ntroduction of

h I i ial i h | d 300 i 00. i I

gt e R IR N e R L T R
ti 24' of th I I 20" . 061] Th I I 20" is f d

gﬁf:h' fVI?Ia@h Ihﬁglaﬁ@pf?r%ﬁ%axi%%gt%\égg éIr?oPh@[ cf %I%ﬁ@%b@ei%equ@%gggg in

el astoneric material. Preferably, the input port 305 of the nold 300 is

| ocat 480634 t he tAdfhopilaths r8ald 390 chn bheenfigwecdefonseropissiion eriransfeaimald i nj ect ed
into the nold 300 equiradially. Mre specifically, the input port 305 is

pr ef erpaddcysiag, itgni@dembit astdiwocand that udxg theaholt 360 Mhdingbios uwild ploatssiche

el astoneric material is distributed substantially evenly 360 about the

cent ere REPMRY tikdO%h slc MO PR8I BRREM: DO H-0869481d8%s by over ninety percent.

For example, where compression or transfer mold processing to form a nominal six inch valve
sleeve 20° may take about forty-five to about fifty minutes, the same sleeve 20’ may require
about four to five minutes. Following injection of the elastomeric material into the mold 300 and
further following an appropriate set time, the valve sleeve 20’ is molded and formed as the
above-described one-piece construction. The mold sleeve 20’ is then removed from the mold.
The location pins 312 separate from the elastomeric material thereby defining the opening 50° in
the flange portion 24’ and the axially extending 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 is 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



[0062] To facilitate the encasenent of the substrate nmenbers 100, 200, the

ring 100 and ring plate can be configured for distributing the elastoneric

mat eri al wbrouwgleeist t he nol d. For exanpl e, again referriPag/useo0Bl06a948, t he

ring plate 200 can include one or nor® voids 212 di sposed between pin

engagi ng voids 210. Voids 212 are preferably triangul ar shaped to

facilitate the flow of elastoneric material about the ring plate 200 and

t hroughout the chanber 302, re specifically, the voi 2.provide

o eat SRt ields Tar B nIC (RGPS RETaresb ot ChP PR TaicuRE St e

material entering the chanber 302 can be introduced and encapsul ate.

[ 0063|mldnspgrresh L ratsrablB olee wasripeutdzad inyloraingtbe sleoypps selsstohsois tobgnst er

nol d processing, the inventor has discovered that using the nold 300 in an

i nj ectwabisuned thrphoessmnoant inechictethe hvelveilfes toobes¢nadoped. okeratdinglypver

transfer or conpression nolding by over ninety percent. For exanple, where

CONPr @@ pérlih DipontROSipRicatiot 6 REQPPEPIRAEG JltdrAErd Raallks A&l fofhtgitRedlcual ve

sl eeve 20" may take about forty-five to about fifty m nutes, the sane

| eevoo2clRbuf &84l fmABPHE ohRHLEA EPYSLHTPUNGSIC FRINAIEAITS Higaldon of
t ol an

the elastoneric material int e nold 300 and further Iowi’n

appropri,ate set tine,,.the valve sleeve 20, .,i5S | ded and f.o0 d as the
2bove ol EPradtr b el LR BT YR B e B R edB ™ B Ao fenoved
fromthe nold. The location pins 312 separate fromthe el astoneric materi al
t her e BYTREFRNS ARpterke tﬁ%@ﬂm glesrr 24" fendn &0 haverigbstpradly dhe ume dispii¢ahe axial |y
extendi ng chanber 52' in the wall 32'. Remaining fully encapsulated in the
val ve rediseniguliticsahroughmitr i ng 100 and the ring plate 200. [0064] A finishing
process is applied to the nol ded val ve sl eeve 20' to prepare the piece for
use i noe@ssjal ve Xy, ITHBugraedfserpeespettinjeadéw of ap dloaass crambold@aste obedlivaslceve

el astoneric material in the passageway 14' of the sleeve 20'. The excess

mat er i4ab h$inp ra%faﬁg@?&yioﬁ ampVeda 306 pbBni4NBEN aflrd RCE 48Phasof udifagy sl eeve 20°
is treated so tha he passageway 14' has a snmooth surface over which

The-vaPbal ity Rt s et EBah FELRET AR 55t iifhe CATL0. WSRHal B T

sleeve illustrated in Fig. 5, sleeve 400 is preferably made of an elastomeric material which
allows the seat portion 426 to be clastically resilient to the stress forces applied by gate 16
(shown in Figs. 3 and 4) and further enables the flange portion 424 to be resilient to the
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



sl eeve such as, for exanple, natural rubber so long as the material is
capabl e of being used in the nolding process. Preferably, the materi al
utilized wo2bvasB3sg t he sl eeve is selected so as to be weliussuoned+$ or t he
environment in which the valve 10 is 4o be enpl oyed. Accordingly, depending
upon the application of use, appropriate elastoneric materials for formng
the sleeve 20" include but are not |imted to: gum rubber, EPDM HTP,

Nitrile and Nitrile-HTP, al d, El uoroel ast o .~ Mor eover cause
the sibiete By oyt iiares by ce ans BBt Fi BB OTELRIST ATyt e
val ve sl eeve 20' tends to _have substantially the same chem cal resistant
qual i trpdally spesedsiaircupsoEsmEbgut the central axip - At pappege pitio; foem thedhodgfofan
alternative enbodi nrent of val ve sl eeve 400 having a flange portion 424 and
a seatthpwiltd decvd200. Veadll 43 Shadweogbicohamateriahptoperyics ambincluded Hmgepopticovi de
a one-piece sleeve for use with new or existing valves 10. Simlar to the

sl eeveitlhbiigt hataage bitl fab@41PwhedcaNRI ¥ARidIS RE@StaRhypdrasie42d adh
el astonmeric materiral which allows the seat portion 426 to be elastically

resilightin Qs tR&IiSLIE o%dfélhg OrticHRTth 65t BYd SRt ﬁ%i%ﬂéélalﬁm&facﬁ%ﬁ%lo& and 4)

and further enables the f ge portion 424 to be resilient to

conpressi ve. forces exeried by the fl ange lts o t.her coupl i Vi ce

ol d nEpirine 2B W B 2 hert RS souBRRy PR Elo R FRREN P Ty an
annul us or other ring shaped body having an. outer surface 428 for engagi ng

the vaPealigiolysargprarsionAdo aieferablainclyges dipdortim 42d ddhs sd of ﬂb%%aé‘éf‘g%my%q 14

t heret hrough having a central axis A-A. The outer surface 428 along the

f | angenpagetangntenonigrdetd webinavahadioabingil g tte peserd thowalvheleeeninrthe slasiegegesA t hat
is preferably greater than the radial distance defined by the outer surface
al ong of lte: IsmsingAr tihe hip4deioned Htpryferdbdy inbideeantochingdxsadorrridye 4200bsokédy. 10A
illustrates a cross-sectional view of the sleeve 400' and Fig. 10B

i1 ustafilo@Rc feaflfdrdibh @6 GMASSis ?Fe%rb@lg%ca‘{édeéﬁlgé%@%ﬂﬁdtélg% @RIpBint Bf ficd.  10A)

of a wall" of the valve WD 2010/068583PCT/ US2009/ 066948 24

length L of valve sleeve 400 and more specifically at about 53% of length L measured from the

flange end face 419. The ridge 423 defines a radial outermost portion of wall 432 along seat
portion 426 and is configured for engaging a recess within housing 12 to support the valve sleeve
400 therein. The ridge 423 can be 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 a 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 o is

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



sl eeve. The outer and inner surfaces 428, 430 define an annular wall 432
which is preferably radially spaced and circunscri bed about the central
axis A-AwD2pewsige 414 to formthe body of the val ve slPe@s2¢000669¥hl | 432
has honogeneous material properties & includes flange portion 424 having
a flange end face 419 where wall 432 axially extends to seat portion 426
and termnates at a distal second end portion with seat end face 422. The

out er face 428 al gng.sea rtion 426 of wall _432 is preferabl

cont 1 Tk asang asdy Banmelordiih bt 6 foarSuts ) Rertete Gr s myees eat
portion 426 preferably includes lip portion 421 at the end of the valve
sl eevd2¥’darhiyduerc arcieiablyrabent tyicabvenaip twemyvarco degieessiZhg2X? to secure the
val ve sleeve in the sleeve recess of the housing 12. The lip portion 421
pref ef@®8} i ncl ddesuter lsadiderd 8 blefidesor comitidgaus42dsitibs pothetle alnongprfake 43@at
portion 426 which is preferably |located at approximately the m dpoi nt of
the | engl 43266 fikeley Beffl gy SorlO 42N dinPak e usR gl ddosirlion 227 BRewtinieaYeath

|l ength L neasured fromthe flange end face 419. The ridge 423 defines a
radi al { : I 4 i
confi5&?@3§¢%$ﬁ%ﬁg§%%%g®gﬁﬁg%@%§x§?%ﬂ@h%ﬁ%ﬂ??%go?%&%%ggaggg#?%gﬂg§3alve

sl eeve_ 40 thr in, The rid%% 42§.can be qpnfi ur.ed to(%&ﬁyeﬁt Eﬁe ﬁieeve
400 f FBRP AP ot B e RSRITAHG PRSI U I ROV ER F8S 0 sV B VA s &P ed
in the pipe assenbly and can prevent slurry or other nmaterial buildup that
may nidgCRERPHBHYIPN eoRfEn! gated De¥ied Rh ltﬁ)r/}é lrh%al@ﬁ%igpospm@?plbﬂ@tpé@ceﬁfr%
ridge 423, lip portion 421 radially tapers toward the central axis A-A and
has aclasmgt Thepenyexgeupod posom4Z? daficaa sabhonafl cuapéure nngore ketgeenckboot t i on
427. The first tapering portion 425 defines a first angle a relative to a
| i ne marsaintieds td abdu©.25anihealndixiose plefdriidy pasdoag@nayhchdst lane subfecs43ond
tapering or angled portion 427 defines a second angle O relative to an

angl e jpefRendddadiurtdd foborCAIH 4l a Bl Sutd PasRadsRRYnthkibus Y &Ees ahy. the
first angle a is about five degrees (5) to about fifteen degrees (15) and
a

(
IS MOrR LA A A YCfiD FRILE9S B QO ERAREYT0 UPRO fie2d
angl e g‘|s p E% %ﬁy about fifteen degrees 0 about

(10). e secon efera
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cont! %%%lfrsva‘su;ea Qe'slje}liii?lg o\Ill\Iitltlehsi;ehoef \ila?\?eelro. SFuorrfeggn?pl{cl? soecond curved surface 436 may be
concave with a radius of curvature of about 0.130 inches and third curved surface 438 may be
concave also with a radius of curvature of about 0.130 inches. The curved surfaces 436, 438
define the radial groove 436’ along the inner surface 430 that acts as a spring for sleeve 400
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



of wall 432 to further define lip portion 422. In particular, angled
portion 427 is continuous with a first curved portion 434 which is

pr ef er ablwocorwessssel ati ve to passageway 414 to defi ne aczorse@d/osims ace for
engagi ng a correspondi ng portion of &% opposing sl eeve 400 when valve 10 is
an open position or flow control gate 16 when valve 10 is in a cl osed
position or in the process of closing. The convex curved portion 422

defineg a radius of curvature rangi bet ween ab 0. 15 inches to_ about

0. 25 T REnAA SR Fope ThicET GBR P E I NEY 6 1T6° PALHER a1 AW S s 3930

i ncludes a second curved portion 436 and a third curved portion 438

cont i ARfeke path ebggted 6 Wwad direeftoncyusndéer 18 dipegion yaninshthgaeipaetivg hytiodve 436
al ong the inner surface 430. The curved surfaces can be configured as
concavheusang ¢dnvekichaleatd #6¢0 tsenpipedpdbsagievayiall grbowe #36’ proades cedvaty or adi us
of curvature depending on the size of valve 10. For exanple, second curved

sur f agpact3R Whidh (RE p6RTAIN §valli 430 Bripadkdisas @hteClérpagicysRe@f 4@pout 0. 130 i nches
and third curved surface 438 may be concave also with a radius of curvature

of ab 29'(216392; 130 ig?&hﬁito _tﬂ_@&nﬁd{fil‘ﬁ?ﬂs %l?kzclgog&fﬁ/itﬂ 3ereddBrodbhi. Renkifee p rg?é:ﬂsﬂﬁéérev .

gr oov al ong t i nner surface at acts as a“spring

400 .gat e is in aclosed position or e at.e s 4 n the process
of ol damineasdPetSgh st STl by 3 i8R Sabdaen cimbgr S ot e,
of approximately 0.109 inches, As can been seen, redial groove 436 is

| ar geroRédoniiyatisdlin porting 42 baf wet pertew 826 6@%@%@6@@@5@@%@3#&%@%@%@ and
38" shown with respect to the enbodi nent of Fig. 5B and curved surfaces 36"
and 3823shoeddifion, Fﬁgnb@a% iragetly ickaseiato, outd enrfepst4d 8 Hianpagsress shifaest430ur ved
surface 434, gate 16 applies forces against wall 432 and conpresses wal |
432 | nVhkre det diorssisn dridthy radilledistatticdletvgrenaveodt3tsurfacodiglas] the ileosurthcor
spring-like effect in sleeve 400. Moreover, in the absence of radial groove

WO 201480068 2RBIGHA R0 A5634BardBer4i36 and I RQTRIBSS 26ehak BEGLRHUAPR bed by

gate 16 would force wall 432 and curved surface 434 into the path of gate
16 to i Jo2CtI in.dir j ' - jve hal f of
nousi a0 A8 Sk LR ) it BEE b AR OBD. I SRR ikl e
provi des. g. cavi or ace in which the portion of wall 4 conpresses as
Cate Fopdisbaet bahdontias critutor Saiiae Rt Saud et d oPet GLat cw « h
reference to Figs. 5 and 6, a chanber 433 is | ocated between the inner

sur f adeony igngerand degcet! 9da rba shugutespoins of thezpossereinmal aranef ¢hambse4d i
within the lip portion 421 of seat portion 426 and nore preferably | ocated
di st alabotit 6506gEthd &1gth h. &ddinbérotd3 is bantinepusi@®ut the cadira lakyy AAosfehe t 0 out er
surface 428 than to inner surface 430. Were the dinension T is the radial

di st apassapaiWeen dnldelcodées riﬁ% thaager A28n@ 8 dutishdtia N eii cifial dra & edidsh fok he
radi al spaci ng between the chanber 433 and the outer surface 428 has been

found H,0siRe » Al rﬂ%i%%e‘afsu%ma@é(ﬁgﬁﬁffeﬁin Ulerfdr. Tﬁﬂisﬂﬁﬁnﬁ% ZReei %Pé@id §

sl eeve 4007 In addi where t axi al” di stance between flange end face
419 to_t.he seat end.face 422.is.| th L. the axi distance, fro | ange
end 1 2afrdSPeeRior S S BBty bl R SUEVABES LT R &

chanber 433 is about 65% of the |length L. nmber 433 is_continyous about
the c&terldtrayglsocverndhe opra apdslosgdieytionsa ughehamber 437 F%fifseﬂ%#ﬁér
having a substantially circular cross-section for housing a tubular ring
s hapeglagma stspbstenttly strchlpeerosrgscstiemmither gTomelriss inky elyp ibg caipboyedt Fi dvi des
radi al resistance to, for exanple, shearing forces exerted by gate 16 on
t he vallwerask aaviéfcd@@ingsl 00ah®e nify bortaweddSwhieihwhemnbétvs 30 pandeatribedvaged
positions. Although chanber 433 is described as having a substantially

Ci I CUl@fercnb® foSFig €T tstifBnerndeIn0GRNTBLS th&isl ﬁ%}éoﬁ'f&qi 429Rh@yRIentiits 7
illustrates a stiffener ring 100 that nmay be housed w thin chanber 433. As

descr | %ﬁ?le"s"le%l?%félg{egl%gﬂgrﬁ JB%O\lfziing ﬁa‘?e’ms&f-r%%gﬁ%ﬁ)eﬂh cl&ﬁﬁﬁgic%(i ﬂllea%itd{tﬁ)qi al

suppo#% or Ti revém's the pFiablée sleeve erial from

oL o8, 1 DR, SRED D0 80846 Bl B BVALL BB o

val ve housing 12. WO 2010/ 068583PCT/ US2009/ 066948



27 [0070] Returning to Fig. 10B, the inner surface 430 and outer surface 428
of wall 432 initiate fromflange end face 419. The flange end face 419 is
pr ef er ablwosotwtesdssi al | y perpendicular to the central aPCI/UA20091066948
engagenent with the flange face of amdther piping elenent in the piping
assenbly. Flange face 419 defines an annular or ring shaped planar surface
with an inner perineter poi nt defined by inner surface 430 and an out er

peri defin out face 428 hein stantially and

Pesped BTy domciiigedn i P GF St svice naranugtreReatafal i & th a
center point that is collinear wwth the central axis of the passageway 414.
The i nnéptedipn Heegesad fagert 1Qutlde flanee adfago 41 Vistraefaraklei wubstpntialym t he fi ange

end face 419 to define the flange portion 424. The outer surface 428 al ong
t he f Ipargedipolat foathe 4@tratletis Aed far éngagtmeatievith thd 2angaifaac stowititr phpehd 424a.
First shelf 442 defines a transition fromthe flange portion 424 to seat

porti @rendet®in tlhelbl]ﬂngliiﬁsérﬂbby T4 faletd 19NcBhed dheanvidlay 8r SheshepedPlAnand furt her
defines an axial thickness of the flange portion 424 to engage a recess or

ot her (sif facsn of mtnglep r@&&epofnﬁ%ﬁ Hm@toé‘h?fa 4§()?anc¥s§":6{ﬂ& p%li]ﬁ?ﬂ 4248

deflnes a transition ron1f|rst sﬁé#?§424 to ange ace 419. |rst
f | | d
o1 cevaelipor e SbbRaroohg e BT eTohuanT & ?caws{ncﬁ?fnﬁ{ﬁa%éi@ i

circunferentially around sl eeve 400, where each of the o-rings provide_ a

seal ametpgisEnoter fhaagteOP) Wik payerpointdhal iyeallingar %ﬁhtthwnirfl axdtgln i n
Fig. 5B and can be configured to provide a seal when the valve is coupled
to a phopasspesyey dif. Thesacosurfangd3hamlower wefatd M efidnsoxialiytfhomshd flangke as
15 ftl bs depending on size and the type of elastoneric material enployed
and 3%ndGadet41D s definetthe Guegegiortibred14. ertgeoudal surfh@cAs Ao the flangd portign
assenbly. [0071] To resist over-conpression of flange portion 424 when val ve

10 i s s00ypfiRd ati?rsﬁslﬁ[foﬂg%ﬁd RisB&®ndGhareesa. 446 husep R Astd § reniang fbamrnt
enclosed within wall 432. In particular, chanber 446 is |ocated proxinate

shel I sfifig: Al uoe gbo%,aggaég%x%@& e BRI BRI of M8 VEivE Shoe MBI antl0

further defines an axial thickness of the flange portion 424 to engage a recess or other surface of
the flange face within housing 12. Second shelf 424a defines a transition from first shelf 424 to
flange face 419. A first o-ring 451a is positioned toward inner surface 430 circumferentially
around sleeve 400 and a second o-ring is positioned toward outer surface 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 ft-
Ibs depending on size and the type of elastomeric material employed and 35-40 ft-1bs 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



such that chanber 446 is |ocated conpletely within flange portion 424 of

sl eeve 400. Chanber 446 is configured to house a ring shaped substrate

havi ng a werreroleB3s3r ect angul ar cross-section simlar toPpirasec206s98hown i n
Fig. 8. As noted earlier, the plate &8ts as a stiffening el enent and

provi des axial support and/or resistance to the conpressive force exerted
by, for exanple, the flange bolts coupling the valve 10 to a process pipe
assenbl y. Chanber 446 is continyous ahout the centr IS t

Do s agukg G TSSO e IOOLAbe a0 o sz 200 FRember

el ement and/or a plurality of stiffening elenments. Plate 200 is depicted in
Fi g. &4t ¢prdigprodrtahpesg agingdiaped subetrato Ewegu ARPeirlBorccngilangraes-seedotani cal
bond with sl eeve 400 during the nolding thereof By way of exanple, a valve
sl eeveindild te phitd 200r shdwhon Fag. 8o snaitedsdaxlidgrnthh plead aws apd stiféend@eclovoeitdntiave an
outer diameter of about eight inches, an inner dianeter of about six

I nchegroABEsQx il Sligioatnd/d? ridtieh es tha Q@n%ré&@iivfe Bsrat Xureld e Sfor ekaraplolthe 0. 135
i nches. [0072] Referring again to FIG 10B, wall 432 further defines at

| east [ : i [ i ] er
A Pl R S R R e S R
(shown, in Fig. .10 at certai oi.nts around,sl eeve 400. The third chanber
1501 o Tl s € the Bl PPl 414N R e B ndlTEY Bt Bn B Wllshinetr ea

al ong central axis parallel to and radially spaced fromthe central axis
A- A, ?%éne@ﬁa gra a@zﬂhé&?gﬁﬁgenmgsql%imry&fl?laﬁ %Oﬁés 5@%@@%@8- § web aﬂgaﬁwd
extends fromthe flange portion 424 into seat portion 426, term nating

pr oxi whivoigh 21 fe’ 1Ieeanfiigurdd faprevilz meciaeal bbnd stithsheend 00 d@gathd mpddinad
chanber 446 continuously circunscribe the central axis A-A of the
passagkesteyf. Bldwayt bff sxdnphgabelve4m2ve ddoonfigatedSona hbminabsikiindtvathaptaer 433
and second chanber 446. Third chanber 452 is used during the nolding

pr oces9( yulkPBIvel a@busdr Idf dnfitértd abbit@idid hatved, R Mnrdek it MBSt 453ncd,
particular, third chanmber 452 has an extension portion 452a that extends

: rst %ﬁgﬁkﬁﬁsﬁ%@ %13h§s§an8taa?%n2f8ﬁ?‘it%8é@%&%ﬁ@@%%ﬁ)‘&%?808? 8%%3'38&252 i o
it 00er 438 ermnofuni B doRenal e S isk e ok B e an B8 25 s, shown

in Fig. 10B provides a smaller chanmber within which a plug, such as plug 60
shown cxkfendingdhirdehagiher 459 fispessd beiwnga dhamitereuseeq 428xmgvnefr surfaagetfland
positioning access for stiffening el ement housed in first chanber 433. A

pi n plingomsiunichon wehbhating AH0shown i . 160 @rdrtsib positpasind seed 440t hi n
chanber 452 after the stiffening ring has been nolded within sleeve 400.

Pin plTug thied gHonticdes? addbithndly csuidaat hdvind deirgllaexess40@icaatartyiloRg
m nimze the presence or effect of any stress concentrations. However,

becaugen @A LeRSaPilc PRl QRidPP&atld fbintHe EARAPSLs 42K E’ﬁe ?ﬁ&ﬁﬁ&%& Ranide

correspondi ng portion of chanber 32° shown in Fig. 5B, e extension
portign f plug 60 ld . hkewise be.shorter for a p osi tioned

Bt i dre o g Bt s o A A e R Ep T e B PR St ™ ¢ e
extension portion 63 avoids intersectjng first. chanmber 433 while stil

provi d‘#ggte%laﬁ%%waw%ﬁﬁgwe%@Elﬁif%fset‘&«?é- Wb Fet Aymber 493 andprapd se, base
end 61 and insertion end 62 of plug 60 shown in Figs. 5C and 5D is

subst ahtmbgr 4A6tchatinuwely ssrcampirihy the eantiabaxis Asdrof therpassagewartbt, thigd

chamber 452 communicates with the first chamber 433 and second chamber 446. Third chamber
452 1s 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,



[0073]FIG 10C is a back plan view of valve sleeve 400 show ng fl ange
portion 424 having one or nore openings 450 spaced around sl eeve 400. Each
openi ng A80 200)/8433t anti ally circul ar and extends into egriusdeoonedo4s hird
chanmber 452 to provide a neans for | dating the support ring housed in
chanber 452 and to | ocate the support plate in chanber 446. A first o-ring
451a extends circunferentially around sl eeve 400 and second o-ring 451b

extends. circynferential.ly.araund sl eeve 400. Sl eeve 400 further includes
Voi ds DiiGcie 32 aguAdn i odeasn Ui gn ditkv BB av eadstrapey P ARRieL: o
housed wi t hin chanmber 446 during the nolding process. The description of
openi Hg3- 4boreghged dimeasion of extensgurspartipedd 2pmseown ihFice f @B ervédas@ smajlst 9,
9A and 9B and the associ ated detail ed description. The pin plug 60 is

pr ovi deambarwithNDwhidOd P68 5BBPET pluSH0 BB 06 GOREs. I amksHD 15 musitiontd while soll  nor e
of the chanbers 452 via openings 450 to provi de additional support to the

sl eeverdia@ing radecfwafetﬂaﬁftiomr%gi AL EHE féﬂlﬁﬂ@ﬁﬁg enGeen® howkll @€ firsoEhadier 983 €ASin
concentrations. The pins 60 are preferably made of a rubber nmaterial and/or

: ; S i | . . h b
mat er | : tsﬁfgﬁtécgﬂl%{o ol i1 sp?g 5'71%1'8 (’:Sbgﬁ 8@?&1{1%‘&%&95 _cﬁe}tﬁﬁé@wﬂgﬁer tht has been

found "t made o e material are susceptible to

Co° pr oRE LB RERER BOBEE MR JosF b o PERR Bt TR PhneflE®eT cove

20" is different fromthe nmold used to form sl eeve 400. In particular, the
spri ndle Yead 408 aadHytherarbingze (e gresoncgnr cHeel Af Gy #158ss CARCAURIMNSYI spl acenent
of the location pins relative to the remainder of the nold during the

nol di ditpvmves dseruae extamtiongation ASZadighiad clanmer 192 isethbtidi themthe coooohde| e

t he present invention has been disclosed with reference to certain
enbodipoetiunsof charmiberd?s shach il Bigt BB catisiimmporomns 6aoflplap&0gasild bkdvige be
descri bed enbodi nents are possi ble w thout departing fromthe sphere and

scope gRbrtdriT6r @;{)l%g%giti'bﬁ%ﬁe\ﬂftﬁiﬁ%ir@&la%ﬁ;e} nsfl inhddhRn2PRE BEe o RUPRL such
Accordingly, it s intended that the present invention not be limted to

e SSRAPSSTMH K ikl e b byl Lypegpoastang o the
additional support within the third chamber 452. Otherwise, base end 61and insertion end 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



WO 2010/ 068583PCT/ US2009/ 066948 31 What is clained is: 1. A sleeve for
sealing a gate val ve, the sl eeve conpri sing: a body of unitary
const ructworrotafsisdsng a fl ange portion configured to engagasarogabeases housi ng
and a sealing portion configured to etgage a gate portion of said valve,
sai d body having a generally circular shape defining an axially extending
passage theret hrough, said body having an inner wall and an outer wall;

a first curved surface of sajd jnner.wall extending ar.qund,said sealin
o ort] ghscriin B e SLuREhimhdn 5o KBiansrins 1) Brhsaae B BB e on

of said val ve; ~a second curved surface of said inner wall
cont i diotiecvigid0n asdiferther punimizg the gresendeas ffceff @ny steess govasnireidpnsulhg pins
extendi ng around said inner wall, said second curved surface being concave

r el at i60er¢ pregaatdly body of a rubber materiabandastiradtegel o onbstadeéillynechilbytoshe dvalddzave

second surface, said radial groove configured to provide a spring-Ilike

f or ce dpkReRMEIA AstbesRfcindabe pRRsti0aRadefofpRistc Wiad Mies mamelal are susceptible to
cracking during valve operation thereby exposing the interior of sleeve 400 to process media.
Moreover, the mold 300 shown in Fig. 9 to form the sleeve 20’ is different from the mold used to
form sleeve 400. In particular, the springs used in embodiment of Fig. 9 which allow for the
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 language of the following

claims, and equivalents thereof.



at | east one support nenber encapsul ated in the body between the inner
surface and the outer surface, the nenber having a surface radially
ext endi ngworeos/m@s3secti on fromthe i nner surface to the ®arars2enb@de so as
to substantially support said sealinglportion in an axial direction. 2.
The sl eeve of claim1 wherein said support nmenber is housed within a
chanber extendi ng circunferentially within said body. 3The sl eeve of claim
2 wher support member is a first support member and the body
i ncl ucfz/l a ’s Bupport menber spaced axially fromthe first support
menber . V\D 2010/ 068583PCT/ US2009/ 066948 32 4. The sleeve of claim3
wherein said cha is a fi rs chan&g sai d . second support nenber is
housed- wi t H} plegYe éﬁﬁﬁ‘i‘&n%ﬁ&ﬁtﬁé’la véxthe H%CQ?PIPI&W% erentially within said
body, said second support nenber confi |fgur ed to support said flange portion.
5. The sleeve ofe todgiofmuitéry corsiucientaiinnmyflangeiordorcermfigercddx eegagicng from
said second chanber to said first chanber.

valve housing and a sealing portion configured to engage a gate portion of said valve, said body

having a generally circular shape defining an axially extending passage therethrough, said body
having an inner wall and an outer wall;

a first curved surface of said inner wall extending around said sealing portion,
said first curved surface configured to engage said gate portion of said valve;

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

a radial groove defined by said concave second surface, said radial groove
configured to 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 said support member is housed within a chamber

extending circumferentially within said body.

3 The sleeve of claim 2 wherein the support member is a first support member and the body

includes a second support member spaced axially from the first support member.



6. The sleeve of claim5 wherein said third chanber continuously
circunscri bes said passage within said sealing portion. 7. The sl eeve of
claim1l wieneiwes3se fl ange portion includes at | east oneCopsR009669A8
communi cation with said third chanber32in the body extending in the axial
direction. 8. The sleeve of claim4, further conprising a pin plug

di sposed in the second chanber. 9. The sleeve of claimb5, further

conpri sing pin pl di sed in,the third_chanber. 0. The sl eeve of
claim* furk éleexgﬂ%sg?@i igv T FihehanRen itk @ﬁb@@aﬂ%ﬁo@ﬁé seeenfl YRR por ti on

toward said outer wall, said |ip portion configured to provide a sealing
engageneaier i hdused yahm oyecerd duimbey gytording gircuntgengplbeyehigfsais toidsn spidher ei n
said body is forned froman elastoneric material. 12. The sleeve of claim

8 whemred¢andsapebrbmdmbanansigingtdpo suppoet shalrfirmge povionan el astoneric materi al .

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 5 wherein said third chamber continuously circumscribes said

passage within said sealing portion.

7. The sleeve of claim 1 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.
9. The sleeve of claim 5, further comprising a pin plug disposed in the third chamber.
10.  The sleeve of claim 1 further comprising a lip portion disposed along said seat portion

toward said outer wall, said lip portion configured to provide a sealing engagement with a

portion of said valve.

11.  The sleeve of claim 1 wherein said body is formed from an elastomeric material.

12.  The sleeve of claim 8 wherein said body and said pin are formed from an elastomeric

material.



