GATE VALVE W TH | NTEGRATED SUPPORT MEMBERS TECHNI CAL FI ELD [ 0001] The
present invention relates to gate valves having integrated support nenbers
al ong t hewpeniopgleasyy of t he passage within the mai n bodyPsrmsedmnessef the
val ve to decrease degradati on of an el astonmer seal. BACKGROUND OF THE

| NVENTI ON [ 0002] Gate valves are used to control the flow of various fluids
carried inside tubular conduits or pipes. A gate valve typically includes a
mai n body structure with a _passage sitioned between and coupling a pair
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structure. A flat, fluid-inperneable gate with a pair of opposed,

subst anti al § is slidable into the passage through a slot in
the main bgg%cg#ggclhﬁgﬁﬁg sel ectively occlude the passage and t hereby

cl ose the yad0id.THeOLORht Gaicatimatalass tohgdte ankcudedng antegratad aduppdre nidndwrof

fluids include a seal between the gate and the main body structure to
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cl osedieoRahtidn dids1dshdterispg! ude a m xture of solids, referred to as a
slurry, "an adequate seal between the gate and the main body structure can
be difficult to achieve. Slurries arise in many harsh industri al

envi r onnmen qQd_nul i ng and paper manufacturing, various
t ypes of nﬁﬁ%ggiﬁﬂgﬁﬁﬂrﬂﬁ‘&ug%ﬁgﬁgﬁﬁﬁ§§%hates, and bottom ash renoval _
systens foqomeesatsbatte BreSitol 88 (eastkol s YBRESSvarfNg fRAIY Sriéd iSiehubliby ri es
can clog, coat, or damage a seal in many gate val ves and thereby allow the
f 1 ui d conduisat. P[rEe04) @ie wigi eeellpnariudest e mainveodyesiructeeswith pegassagd. S.
Pat. No...4, 846, 442 of Cl arkson et a incl ude air_of .opposed sol..d
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stiffening ring bonded to each sl eeve unit en%ages arigidlocking ring to
hol d tPaak fasey B shidpble into the passage through a slot in the main body Structure to selectively

occlude the passage and thereby close the valve.

[0003] Gate valves that are used to control the flow of fluids include a seal between the
gate and the main body structure to prevent the fluid from leaking, either from the valve or
across it when closed. For fluids that include a mixture of solids, referred to as a slurry, an
adequate seal between the gate and the main body structure can be difficult to achieve. Slurries
arise in many harsh industrial environments, such as wood pulp processing and paper
manufacturing, various types of mining including coal and phosphates, and bottom ash removal
systems for power station smokestack scrubbers. The solids in such slurries can clog, coat, or
damage a seal in many gate valves and thereby allow the fluid to leak.

[0004] One bidirectional gate valve seal, described in U.S. Pat. No. 4,846,442 of
Clarkson et al., includes a pair of opposed solid resilient sleeve units that compressibly engage
cach other when the valve is open and engage opposite sides of the gate when the valve is closed.
A stiffening ring bonded to each sleeve unit engages a rigid locking ring to hold the sleeve unit
in place.

[0005] Such a gate valve seal suffers from several disadvantages. The solid resilient
sleeve units can be difficult to displace when closing the valve because the design does not
include a way to eliminate overcompression of the sleeve from the flange-raised face surfaces of

the mating conduit, thereby making the valve difficult to operate. Moreover, pressure against the



in place. [0005] Such a gate valve seal suffers from several disadvantages.
The solid resilient sleeve units can be difficult to displace when cl osing
t he val vewbeosumassthe desi gn does not include a way to eCrnisp@nm23547

over conpression of the sleeve fromthe flange-raised face surfaces of the
mati ng conduit, thereby making the valve difficult to operate. Mdreover,
pressure against thegate in a valve cl osed position can displace the

resilient. sleeve unit on. the downstream side. and allow a | eak between t he
gate &AW PHe" \ffsﬁl%e&rﬁqsg@flﬁa@ﬂfs%'&%éhﬁere PRt slscyeosit arfhe H@Wﬂ%{?&%ﬁvﬁe e&ﬁd to

over CQNBwlNeAELRNEH BB aichinl GhstBarkrQilidRablccNmitd, 338, 006 of M Cut cheon
et al., includes a seal nenber having a resilient, annular, elastoner

sl eeve and a substantiaII{ rigid annul ar hub that are press.fit H%gether.
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operation of the gate valve’to decrease the degradation of t ast oner
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THE | NVENTI ON [ 0008] Th resent .invention includes a gate val ve having a
mai n 5889“%??%%$8¥§ aPﬁngvﬁggoéﬂﬁq@Econd si des defining a passage
t heret hrough, a gate transversably positioned wthin the passage, suitable
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wi thin the passage defines has oppOsing si at eac ve a per

mar gi valweovidegeaeahs degragdted dfah¢ blastgatee sieove. nbvd prgsdnh énvgatien addreggesathgs ven
axis to,sel ectively occlude the passage, a first set of rigid support
nenbeﬂngﬁFfﬂgﬁsto the main body structure at the periphery of the passage
on the first side of the gate, the first set of rigid support nenbers

extendi ng fqj 4gﬁymgrqjggq$‘?ﬂgpg?Nre towards the transversal path of the

gate, wherein the surtace o rst set of rigid support nenbers closest
to the gate extends beyond the surface of the main body structure, a second
set of ri gi[d0GR)PRerfreseaberati@t inckelds taogdid @alvaihavingdy matn bedyustucaire twieh

first and second sides defining a passage therethrough, a gate transversably positioned within the
passage, suitable for occluding fluid flow therethrough, wherein the gate when positioned within
the passage defines has opposing sides that each have a peripheral margin, moving means
coupled to the gate for moving the gate along a given axis to selectively occlude the passage, a
first set of rigid support members affixed to the main body structure at the periphery of the
passage on the first side of the gate, the first set of rigid support members extending from the
main body structure towards the transversal path of the gate, wherein the surface of the first set
of rigid support members closest to the gate extends beyond the surface of the main body
structure, a second set of rigid support members affixed to the main body structure at the
periphery of the passage on the second side of the gate, the second set of rigid support members
extending from the main body structure towards the transversal path of the gate, wherein the
surface of the second set of rigid support members closest to the gate extends beyond the surface
of the main body structure, and first and second clastomer sleeves, each elastomer sleeve having
a continuous lip section, the lip sections of the first and second sleeves engaging the peripheral
margins of the gate when it occludes the passage and engaging each other otherwise, whereby
the rigid support members facilitate displacement of the elastomer sleeves when they engage the

gate and prevent overcompression of the elastomer sleeves.



peri phery of the passage on the second side of the gate, the second set of
rigid support nenbers extending fromthe main body structure towards the
transver swp 2pakde3f t he gate, wherein the surface of thecsaseend/02ast7 of
rigid support nenbers closest to the gate extends beyond the surface of the
mai n body structure, and first and second el astoner sl eeves, each el astoner
sl eeve having a continuous lip section, the |lip sections of the first and
second sl eeves engagi ng the peripheral margins of the gate when it occl udes
t he passage and engagi ng each other otherw se, whereby the rigid support
menbers facilitate di splacenent of the el astonmer sleeves when they engage
the gate a ! el ast oner sl eeves. BRI EF
DESCRIPTICgﬁ%ﬁﬂﬁﬁgggﬁgxﬁﬁﬁngﬁgggFq@$§§vgﬂ§g a section view of a rotary
gate val ve enploying a support nmenber of the present invention; [0010] FIG
2 is a sectlPYiP] '@vf #l oyegtie viswaeim igfarypae valvecgwloyipg Fpapogt membergddis on
Vi ew %'r%@ﬂti énsﬁoﬁ.-B of FIG 1; and, [0012] FIG 4 is a detailed view of
DETAI L section View along axis B-B of FIG 1; [0013] FIG 5 is a second
representation as shown in FIG 4 with the valve gate in an open position;
[0014] FI GI0®L0] §1G. Zsescomon view abdngdxes Aveh af KKadiing al ong axis B-B of FIG
1; [0015] FIG 7 is a side section view of a support nenber of the present

i nvention; HPOIEIGH Za Sclich AT ORiIVB RO ORI 1! hpgar gate val ve enpl oyi ng
a support nembér of the present invention; [0017] FIG 9 is a section view
along axis DD of FIG 8; and [0018] FIG 10 .is a section view along axis
CC of FI GIU&2] bErad @Bﬁeﬁ?&@éﬁpwﬁﬂlﬁﬁﬁlkwmw OB VENT of B@d]? Wt h
reference to the figures, FIGs. 1, 2, and 3 show a rotary gate val ve 10,

and Fl Gs. §003]ang. 30s sheeom! tdpreaitagai & ahwveinlBIG. eRahhhay ivaly caat@inabody

structure 12 positioned
open position;

[0014] FIG. 6 is a section view of the main housing along axis B-B of FIG. 1;
[0015] FIG. 7 is a side section view of a support member of the present invention;

[0016] FIG. 8 is a section view of a linear gate valve employing a support member of the

present invention;
[0017] FIG. 9 is a section view along axis D-D of FIG. 8; and

[0018] FIG. 10 is a section view along axis C-C of FIG. 8.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

[0019] With reference to the figures, FIGs. 1, 2, and 3 show a rotary gate valve 10, and
FIGs. 8, 9 and 10 show a linear gate valve 10, each having a main body structure 12 positioned
between a pair of axially aligned conduits, not shown, for carrying a fluid or slurry along an axis
15, shown in FIGs. 1, 3, 8 and 10. As seen in FIGs. 1 and 8, a flat, fluid-impermeable gate 16 is
positioned within a slot 18 passing through main body structure 12.

[0020] In both the rotary gate and linear gate valve 10, gate 16 is slidable through slot 18

to selectively occlude an interior region or passage 20 of gate valve 10. Passage, or passageway,



between a pair of axially aligned conduits, not shown, for carrying a fluid
or slurry along an axis 15, shown in FIGs. 1, 3, 8 and 10. As seen in FIGs.
1 and 8, woOf2bew09339%4ui d-i npernmeabl e gate 16 i s positione@CRUsShIm/023587 ot 18
passi ng through main body structure 12. [0020] In both the rotary gate and
| i near gate valve 10, gate 16 is slidable through slot 18 to selectively
occlude an interior region or passage 20 of gate valve 10. Passage, or

passageway, Oete ds within the main body structure 12 to pergit flui

P ow EHCRbirRr SOH el SRS AR PO At dhgh el | Orluyey 8f ose
val ve phao BQWitHQ%aﬂﬂtl@ fhRctfonS Mo RasRaGRv2A0f UREHLARE da8 ABEMordalRsa g@'ﬂﬁ 10.
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enbodi nment e nain ody structure’12 inc es a singular unitary
structure. &écers may be integral to the bod of the val ve. Body hal ves
may be fabiPéHda e embedimsphithe gpain dogyl yrustieel!2 Beludpy achaiep! SPPewsl e
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si m | 351,36 @layRME Sitd SoRA3 MEQN S MabR fedTBbihny other suitable material including
composites. Spacers are formed of a rigid material, such as stainless steel or mild steel, that are
selected according to the temperature and chemical characteristics of the slurry. Spacers separate
body halves to form slot 18 through which gate 16 is movable to selectively open or close gate

valve 10.

[0022] A seal unit having substantially similar seal members is positioned within main
body member 12 on opposite sides of the gate 16 that cooperate to seal gate valve 10 whether it
is open or closed. Seal members are positioned and sized to provide valve 10 with full flow bore
when it is completely open. The two seal members have substantially similar components. Seal
members include resilient, annular, elastomer sleeves 52a and 52b. The clastomer sleeves 52a
and 52b shown in FIGs. 1 -5 and 8-10, are preferably formed of a molded soft, resilient material
such as natural rubber, chlorobutyl, or neoprene with additives such as wax or Teflon™ included
to improve lubricity. The hardness of clastomer sleeves 52a and 52b is a parameter that may
affect valve performance. A sleeve of insufficient hardness may cause it to misalign at operating
pressures and extrude out of valve body 12. It has been empirically determined that a sleeve of

excessive hardness may not seal against gate 16 and thus take a compression set that would result



body nenber 12 on opposite sides of the gate 16 that cooperate to seal gate
val ve 10 whether it is open or closed. Seal nenbers are positioned and

si zed to woaviod®3ssal ve 10 with full flow bore when it i Crarspdieneisy7 open.
The two seal nenbers have substantially simlar conponents. Seal nenbers
include resilient, annular, elastoner sleeves 52a and 52b. The el astoner

sl eeves 52a and 52b shown in FIGs. 1 -5 and 8-10, are preferably formed of
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scal units 50a and 50b. In"an alternative embodiment, a solid member 42, shown in FIG. 8, may

be affixed to the upper portion of the gate 16 to act as a barrier for compositions within the

passage 20.

[0023] Gate 16 may be metal, plastic, or a composite material, with a taper 46 of 7°-12°,
preferably 8°-10°, ground (i.e., for a metal plate) along both sides of leading edge 48. The angle
of taper 46 on leading edge 48 of gate 16 is selected to be sufficiently large to prevent leading
edge 48 from cutting clastomer sleeves 52a and 52b. The angle is sufficiently small to allow
casy movement of gate 16 between sleeves 52a and 52b and to minimize leakage during

movement of gate 16.

[0024] As shown in Figs 2-5, and 8-10, a set of a first and second rigid support members
or segments 201a and 201b are affixed to the main body structure 12 at the periphery of the
passage 20 on the first and second side of the gate 16. Generally, multiple sets of the first and
second support members 201a and 201b are positioned around the periphery of the passage 20.

As illustrated, for example, in Fig. 2, a representative number of sets of support member



connected to a drip pan that collects any fluid that m ght incidentally

| eak between gate 16 and seal units 50a and 50b. In an alternative

enbodi merwQ 2a1089839d nmenber 42, shown in FIG 8, may be &CTivsedonessthe upper
portion of the gate 16 to act as a barrier for conpositions within the
passage 20. [0023] Gate 16 may be netal, plastic, or a conposite material,
wth a taper 46 of 7-12, preferably 8-10, ground (i.e., for a netal plate)

al ong both sides of adi n dge 48. The angl e of taper 46 on |eadi ng edge
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small to allow easy novenent of gate bet ween sl eeves 52a and 52Z2b and to
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prefera rom about "4 to about 12, "and nost prefera fromabout®6 to
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mai n body structure 12 towar the transversal th of the te 1 wher e
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support nenbers 20la and 201b are spaced al ong the internal dianmeter of the
Y
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on On?in%ailrdg%’te Ifa{l\(?eml Q¥owrs er?lrgéa -1(51,Qhet Qaﬁe 16 may come in contact with the body 12 as it
traverses between open and closed positions. In the case where gate 10 is metal, this results in
metal to metal contact and may cause undesirable wear. The sets of support members 201a and

201b maintain the gate 16 in alignment preventing unwanted compression against valve body 12.

[0025] Fig. 4 illustrates gate 16 in a closed position in which the gate extends between
clastomer sleeve 52a and 52b. As gate 16 traverses between the elastomer sleeves 52a and 52b,
one of the support members 201a and 201b provides support for the downstream eclastomer
sleeve (52a or 52b) to prevent over-compression thereof. Also, the support members 201a and
201b also prevent the elastomer sleeves from bending into the passage as the gate passes the
sleeves. Fig. 5 illustrates the vavle 10 in an open position in which the gate 16 is lifted or rotated
away from the elastomer sleeves 52a, 52b, When the gate 16 is open, the elastomer sleeves 52a

and 52b form a seal to prevent process media from entering body structure 12.

[0026] Support members 201a and 201b may be formed of various materials according to
the pressure and temperature, and generally include compositions having a temperature tolerance
greater than the elastomeric sleeves, such as compositions of plastic, e.g., polyethylene available

as UHMW™ from Hoeshst Celanese of Chatham, New Jersey, glass filled Teflon™ (i.e.,
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downstream el ast onmer sl eeves 52a or 52b. As a result, |eakage around the
correspondi ng upstream one of seal units 50a and 50b is reduced and the

dur abi | i twoabiogloa®toner sl eeves 52a and 52b i s enhancedPcCirrusaddioeisen, the
support nenbers 20la and 201b provide sufficient directional support for
gate 16 as the gate is displaced wthin the body structure 12. For exanple,
inthe |inear gate valve 10 shomn in Figs. 8-10, the gate 16 may cone in
contacf with. t bod 12
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sl eeves, "suc ne avai

UHMN( tsﬁppd‘rf fat ldo esdhshial Cef ‘@d‘t@fS@ruﬁfurtCﬂlat M%eﬂt&iﬂed pf@&mslyg ktiessiphort n&snbers
Tef | o%t m <§,\,2 fluorinated ethyl ene propyl ene) avail abl e from DuPont
Conpardy 1 d£nd2p H Withnthe safeanapet Teset HRPRHYh $36?n1@t¥é\f/1tﬁ‘o%“ﬁtﬂlte|°tl% “oH ARy

élcaagatéb%”@rtﬂﬁe bﬂ%ﬁaﬁffe?eﬂqal Lk dné ahd f R %g\%@t @Yb Ofe WEln® HG-ON,

Prefera e support nenbers inc det t|c conposition of
Del ri momprdssaim ThdiPonthiGngpanyessferdAtdsm kgt onlip &aﬂmwxﬁheeresﬁd&ﬁﬁ& halFegof Body

M UStsrr%E: ﬁrse "l%?secsosrn‘tfn(l)e{tlon o(\f%o\c/tet%ng lgloo %t&ld%%rgggsrl ereg 16}1a%el(1jed2‘%lbsh%e[ EI;.]I!l(P
is the axial locking mechanism for the support members 201a and 201b. An exemplary
configuration of the support member 201 (201a, or 201b) is shown in Fig. 7. As can be seen, the
support member 201 has a generally rectangular shape with an ‘L shaped portion 207. This
configuration is disposed at least partially within the pocket 203 and slot 204 to retain the
respective support member within body structure 12. In particular, the lower portion 207 is
disposed in slot 204 and a front portion 207a extends partially into the passage. The majority of
mass of the support member 201 may be disposed within the recess defined by the pocket 203
and slot 204 configuration such that the support member can withstand the compressive forces
from gate 16 on sleeves 52a and 52b. Of course, alternative recess and support member
configurations may be employed in which the support member is retained at least partially within

the recess while withstanding the associated forces during gate operation.

[0028] The support members 201a and 201b are machined with a matching male key or
lip to lock the support axially within the body half, e.g., these could also be considered as having
a flattened “L” shape. The dimensions of this key match those of the female slot within the
metal body half. The support members 201a and 201b may then be installed into the machined

7



body structure 12. The support nenbers 20la and 201b are inserted into a
recess in the periphery of the opening in the main body structure 12

def i ni ng wbeormiossothr ough port or passage of val ve 10. PhiraiSeay/okss4tone

wi th proper body machining. As such, the metal body hal ves are machi ned
with a recess defined by pocket 203 and fenmal e slot 204 for each gate
support nenber 201a and 201b. This pocket 203 and sl ot 204 are machined in

t he radi |rect ninto the ate of each half of

St rucrid gy, Al S meinbriBa et boehS S ke rte FRrned Sbeuaredd sheo
Wi thi fedhhiig hg§§1ﬁ‘ SIMRP N adR€ife §f1ﬂil§f%h@rstaﬁe GRfaBy Red &t thRindoBHol HhE/GHHARN
whil e the gate % i s under high dlfferen%lal pressure and when sl eeves 52a

and 52hcnabess BelanandodEbowition dbseadve Pody. nctricnilisgnapivo cebedioraastassadhesiey oor

pockot il S CRTG S dTUNGEME B aRrURE R G20l ks TR ET oA, 21

| ocki ngoviRe BRibils M iy mbhebsdipRalcturtETb@lesthd ktgeBRdts2lfie riflalEXRIRMIgAr Yhe
configuration of the sﬁggort menber 201 (201a, or 201b) is shown in ;&g

As canuprors@epbeisd 13 aphapib srertby radpily pefgingd g@r‘i’é? gl tyJOr‘eaéYeaﬂW&&%

W th N i t

par i arpy S ARE Ry A bl B sl PEhb3eAb Rl bitabeRE AT pd 0 B3
SUppoTrttaimedide thankatital rdlrbadm SFérusdatipés, he shown pariG el Iﬁfy,SICﬁlh@ﬂtmeDS pPb1lid on
207 is d| posed in Iot 204 %nd a front portign 207a extends partlally into

the pRYbieliamper ol ??IVPWZ medsod thgwsidlg saips ofpaph eyprot Mmeraler B8 14 osed
“‘th'Qo&@ﬁn&éﬁﬁéﬁnﬂ”%hﬁﬁgo Mﬁﬁ Hpsket 203 and sl ot 204 configuration such

that the support ne stand the conpressive forces fromgate 16
on sl eeves 52a and 52b. O course alternative recess and support nenber
confi gur at i[002D] rmy sb@n@ﬂw dysigh dMhasbigate supsorsnpmbets 20eabed 201 providened at
| east partially hin the recess while mﬁthstandlgg the associ ated forces

dur i nélgé%i@“é‘nbf?é%?% Epst, fhesognentae detighatavsiBatsererad membses 2 ai3ng 2810 to
machi %ﬁ%}’:&aﬁh th m%t RRIM GBS KRy 1 n{ah bb&y s@akuln e SURPGH, Rl @#éﬁt&’& thin

t he bo t hese cou d al so e consi dered ‘as havi'ng a Tl attened
"Lt shiapgns Kep sdhumye fiwhobsgildfig tihiasridgeythatatvohldtivoseated by menfsegratreed bwtfacsi t hi n
the This minimizes build-up of slurry on the gate face and within the body cavities as the valve 10

actuates.

[0030] The lower coefficient of friction of the support members 201a and 201b reduces
drag and corresponding valve thrust and torque requirements. The valve gate 16 will slide easier
against the support members 201a and 201b than against the main body structure 12 when the
valve 10 is pressurized. This resulting lower amount of drag will reduce the requirements for the
valve actuator, which can then be down-sized. The reduction of contact between the gate 16 and

metal body half will reduce wear on the body and gate 16.

[0031] Fig. 8 is a cross sectional veiw of a linear gate valve 10 with elastomer sleeves
52a and 52b disposed in respective halves of body structure 12. The support members 201a and
201b are installed on both sides of the gate 16 to provide support for the gate 16 in both
directions and allow the knife gate valve 10 to be bi-directional. The support members 201a and
201b also reduce compression on the sleeves 52a and 52b to improve their wear properties and
sealing capabilities. This allows the sleeves 52a and 52b to perform better at sealing since the

amount of compression on the sleeves 52a and 52b is controlled. Fig. 9 is a cross sectional view



nmetal body half. The support nenbers 20la and 201b may then be installed
into the machi nednetal body. At this point, the support nenbers 20la and
201b ar e wogerwmssdand pressed into the fermal e housi ng slPoTAIS2N0/028hESi Ve or
fasteners are generally used at this tine to hold the support menbers 20la
and 201b within the valve body. In one alternative enbodi nent, an adhesive
or fastener may be used. Once installed, the support nenbers 20la and 201b
are prevented fro ving.axially in the mai ody structure .12 due_.the

ey ed oLl Sar ool bRt ol Agkemgogg e D-Hafbureinsche pisicnbd B s
then raghd kiRl akp@ents QA8 T RS LWLy BLYEL tRE QBY S REEARI 202D o8¢ Sadiall
installed into the main body structure 12, the gate support nenbers 26&a

and 2Qlidposadeancgndithe dlown passage aflivalvedl ¢ eentigmous Fath elastopice sleave SBawnTha

FIG 1 hysi cal conta 208 of the o ide di,aneter of sl eeves. 52a and 52b
ooks T R acos it BEths SR mblBeS 0T h Arasto i e Db SHEE URIcRE%: 2RE 7
the makcdd REGYpEIrt dEthdrefastotner [sRRLOF2al hEigS Y MENE@Gs Stetbf vafw bhaseafifve
support nenbers 20la and 201b provi des two significant features. First, the

segnernfshoyedn §ig- ditakonlangdyes Supplbystratipgtherndaczorat efiflic sapertaepects gtal | ed
inth ial . di ' ' j t

oo S AL ALLANS L0t ot By 15t TWELNE B AR BB OR g dore
creat ?dgeige ﬂhgn:dg&ﬁﬂﬁlgﬁtﬁdl(ﬁwgfcﬂhcecteﬁﬂ”lbﬁyolﬁﬂr‘dldr;ﬁtml dedvies-5ap, §b. SIPach wf G)llib] t hﬁ
gate ce and within the body cavities as the valve 10 actuates. [0030] The
| ower S@@W P et @ﬁﬂlﬁ?l&& SHPROAS t H- éégﬁerﬁfoﬁléﬁt?éif%d SteefuEh SupRPrh 1 difuces
drag QFQV%eresponding val ve thrust and torque requirenents. The val ve gate
16 will slide easier against the support menbers 20la and 201b than agai nst
the main body structure 12 when the valve 10 is pressurized. This resulting
| ower anount of drag will reduce the Eemuplednents for the valve actuator,
whi ch can then be down-si zed. The reduction of contact between the gate 16
and netal body half will reduce wear on the body and gate 16. [0031] Fig. 8
i s a cross [8@¥Hiformtry\aatanadye. Aaving agreigh irchy(@|ipkopaning. tIHighl swpeiarenticseyes

52a ang Qi%tf)i(fy e G8te! Werl GEREGHEMARHY RiR 2 ROHCSHLAGE HES sdure TGS YPPOT
menbers a an
surface area on one side, resulting in a total surface area of approximate 5 square inches adjacent

to the gate.
Example 2

[0033] A rotary gate valve, having an eight inch (8 in) opening was configured. Eight
support members on one side of the gate were made of PTFE having a surface area of 0.62
square inches of surface areca on one side, resulting in a total surface arca of approximate 5

square inches adjacent to the gate.
Example 3

[0034] A 14 inch version of the Clarkson linear-actuated knife gate valve was configured
with the present invention. The support members were made of UHMW™.  The valve was
configured with a quantity of four gate supports on each side of the gate. Each support member
had a surface area (adjacent to the gate) of approximately 10 square inches, with a total of

approximately 36 square inches per side adjacent to the gate.



201b are installed on both sides of the gate 16 to provide support for the
gate 16 in both directions and allow the knife gate valve 10 to be

bi - di r ectworai0/0933%e¢ support nenbers 20la and 201b al so PERISR0100MFFAESSI ON
on the sleeves 52a and 52b to inprove their wear properties and sealing
capabilities. This allows the sleeves 52a and 52b to perform better at

seal ing since the anount of conpression on the sleeves 52a and 52b is

controlled. Fjg. 9 is a crgs ectiopal view he gate. valve 10 sho in
b A T R Tt R e s e e g
memberyREIeBNsfodBiR: 168 tHANthE P 1FEEN RytIEMSIHRAId HEIBRAL SALYA, ar Geater
radi al 'y disposed around the flow passage of valve 10 contiguous with

el ast ondacesirexvePBPE.is Thwled uhdnethe atltbr pivacempnsitiofhs, with mapplBHFE werfissrase201a
dependin t he ticy ar application and need for support of the
eIastSngmgﬁgﬁeﬁﬂgggﬁO%ig. 10 is a cross sectional view of the gate val ve
10 shown in Fig. 8 taken along lines C-Cillustrating the placenment of the
support  merhesey 12R4PLAH8YiGR1IB tHbskHaDinp QRAPHLthY Grt rt@&%@%h@ﬁgéma? 5L kg ur e
12. The support nenbers 20la and 201b "engage the edges of gate 16 which
ext endn bby ehaveelicistibere delle @i a5 pEderred 2mbodiawht of thheredcee wosnB@a widdbt nay

i nclude_ s rts.b53a 3b to pr.ovjde ed str ural support, Lo the

o1 eevderERE RBEnS SRarsB e MBSy boGal TG RS b s TRk, MRS e )
openi Rigterdair@h onBUBPAE FolBIREERIAN one side of the gate were made of

UHMN(t m) having a surface area of 0.62 square inches of surface area on one
side, resulting in a total surface area of approximte 5 square inches

adj acent to the gate. Exanple 2 [0033] A rotary gate val ve, having an eight
inch (8 in) opening was configured. Eight support nenbers on one side of
the gate were made of PTFE having a surface area of 0.62 square inches of
surface area on one side, resulting in a total surface area of approxinate
5 square inches adjacent to the gate.
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Exanple 3 [0034] A 14 inch version of the Carkson |inear-actuated knife
gate valve was configured with the present invention. The support nenbers
wer e madewof201dkikoem) . The val ve was configured with a qaantseaip/oeds4f our
gate supports on each side of the gate. Each support nenber had a surface
area (adjacent to the gate) of approximately 10 square inches, with a total
of approximately 36 square inches per side adjacent to the gate.[0035]

Anal y reveal ed that yield strength of the conpositions resulted in the
UHNVVB&Ead%?% 41§ 1 ess than the PTFE. Ryton(tn) deformed the |east. As
such, a greater surface area of PTFE is needed than the other two

conposi | mgﬂ-ﬁ PTFE surface area needed than for the Ryton(tm
[ 0036] %ﬁ T?w% 0 v&o s to those having skill in the art that many

changes may be made in the above-described details of a preferred

enbodi ment aofmatrh@ody 8gastird MitNfitsond debond sidepalefining 4 Ip@magdﬂ&hdiémﬂﬁtﬁﬂghj ng
principles thereof. The scope of the invention should, therefore,
det er m ned do#ly twsweﬁ@bkyopw%wrwg WIthn e Wwhssees. ssuipble e opduding rAedg%uﬂ@W

val Ve1th&9mu|§ﬁl Wfere tﬂ@ gtgth B@%@%{t%ﬁg&' L& &8 ksrag% F@ﬁ%g????%q% dldgse%ﬁl L he

defining a passage t er a gate transvers

passag@é said widesbdeng o pergdekaldhanginredi a f |1 ow t her et hrough, wherein the gate
when positioned within the passage defines opposing sides, each of said
si des having a peripheral first and second el astoner sleeves

di sposed wiftti %dtﬂ%m&a@%sag@erda@w% dispgscdarighip ithes passpae dedipeh dy spigeldrst ane h

e' ast Q&Ind Ss'u?e%"gacﬂaeﬁs{bgne% sFQOL !th'rng% Johﬁm?o%ﬁtlfrp %%cn&mhé ?&fbhh 8P§he°ﬁr

irst "and second sl eeves engagi ng eri margi ns gate
|t ochdda&ndhbepa&mgqgngﬂ&Ienghgnngm@amhﬁbh&gneQﬂhﬂmmushweﬁmbmasmgeand
pluralit gi d sypport segnents affixed to the main body structure at
t he p@Pg%ﬁ@%Vﬂ% W%@t ¥S%ge on the first side of the gate, the first
plurality of rigid support segnents

a first plurality of rigid support segments affixed to the main body structure at the
periphery of the passage on the first side of the gate, the first plurality of rigid support segments
positioned radially around said first elastomer sleeve away from said passage and extending from

the main body structure towards the transversal path of the gate; and

a second plurality of support segments affixed to the main body structure at the periphery
of the passage on the second side of the gate, the second plurality of rigid support segments
positioned radially around said second elastomer sleeve away from said passage and extending
from the main body structure towards the transversal path of the gate, wherein the surface of the
second rigid support member closest to the gate extends beyond the surface of the main body

structure.

2. The gate valve of claim 1wherein a surface of each of the first plurality of rigid

support segments closest to the gate extends beyond the surface of the main body structure.

3. The gate valve of claim 1 wherein a surface of each of the second plurality of

rigid support segments closest to the gate extends beyond the surface of the main body structure.

4. The gate valve of claim 1 wherein the second plurality of rigid segments is

mirrored to the first plurality of rigid support segments.
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positioned radially around said first elastonmer sleeve away fromsaid
passage and extending fromthe nmain body structure towards the transversal
pat h of twe 2gam®3s9and a second plurality of support segmremits2@bieiset to t he
mai n body structure at the periphery of the passage on the second side of
the gate, the second plurality of rigid support segnents positioned
radially around said second el ast oner sl eeve away fronlsaid passage and

extending fromthe main ure to the trans ath of the
Gat o whar & ot MY deb ot el duac Bl phurinahbert crbted S the
gate %@m&%ﬂﬂuéﬂﬁl S PGE Bfst LRGoARE NelRANRIEHE é’lfp‘f‘)ort 2aid AR, gat e

val ve of claim lwherein a surface of each of the first plurality of rigid
support segments closest to the gate extends beyond the surface of the nain
body structture. The ddte valat eofvdbive 1ofhatiai the Iscodrelr pluralﬁy stfirfgad ecghermaaie of

t he second plurali.t i d spppor ments cl st to the gate extends
beyon iR Qptingy dpRbrrorh %lcﬂ%agani?l g wCev SuRieieng I WPpS U9 GRCe | ai m 1
wherein the second plurality of rigid segnments is mrrored to the first
plurality of rlgigmsg,ggr nts.5. The gate valve of claim1l wherein
the first plurali r|g| ments are di sposed non-continuously around
said first eIastoner sl eeve sufflcient to support said gate. 6. The gate

val ve of claamainl bedieseistuicheithefisndng! ssceld tieofdefihiigta HaGARN ttBeratheough;
di sposed non-continuously around said second el astonmer sleeve sufficient to
support said gate. 7. A gate valve, conprising: a main body structure with

first and %ega%‘%aﬁ \%‘?s%bgﬁ\{?mbﬁfh Rﬂlﬁsﬁg‘}a%& Eeshﬂ%tﬁ%'% o@clﬂ&ifng Jnedia flow

transversably positione e pass U|ta occ I'ng medi a
fl ow ttheethtdugbugherewhtheegate Wlnen gﬂsmomd‘tbmthnsthtelp}lﬂmgevﬂeﬁhema tfiret passagel
defi nes first and second peripheral margin; first and second el astoner
sIeevé@“gh§' HJB¥EMAi t hi n t he passage defined by said first and second sides,
each el astomer sl eeve having a continuous lip section, the |lip sections of

the first g and second elastomer sleeves disposed within the passage defined by said first and

second sides, each elastomer sleeve having a continuous lip section, the lip sections of the first
and second sleeves engaging the first and second peripheral margin of the gate when it occludes

the passage and engaging each other otherwise;

a first recess disposed within said first side of said main body structure, said first recess

extending radially around said first elastomer sleeve;

a second recess disposed within said second side of said main body structure said second

recess extending radially around said second elastomer sleeve;
a first rigid support at least partially disposed within said first recess; and

a second rigid support at least partially disposed within said second recess, said first and
second supports configured to reduce compression of said first and second elastomer sleeves

when said gate engages said first and second sleeves.

8. The gate valve of claim 7 wherein said first recess is defined by a slot and a pocket

configure to receive said first rigid support.
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and second sl eeves engaging the first and second peripheral margin of the
gate when it occludes the passage and engagi ng each ot her otherw se; a
first recwexoti®psed within said first side of said nmaiPETHSAY09RISATE Ur e,
said first recess extending radially around said first el astoner sleeve; a
second recess disposed within said second side of said main body structure
sai d second recess extending radially around said second el astoner sl eeve;

a first rigid support at least.partjally djsposed withip_said first recess;
Snd o secodh i oth St pirs SEEhiBIathasi i RORT Sstet GAvRl By Sl wdlong
reces§0d§ghgmﬁ}ﬁ@kngagv§gﬁ@ggmﬁggggﬁ%@p&gnfigured to reduce conpression of
said first and second el astoner sleeves when said gate engages said first

and second sl eeves. 8. The gate valve of claim7 wherein said first recess
i s definedl1by aTeoiatanave of@tdiet 7 dontliar rongrismgr 2 phiraléy sdi fasf rigidt suppoitd
support.9. The gate valve of claim7 wherein id second recess is defined

by a JPBCORMRHOY 9pCLBAERdHEP9SERge Y sa1d irs Tesend ri gi d support. 10.

The gate valve of claim7 further conprising a plurality of first rigid
supports ngR- conty i i : L LR N sad LSt
Fecess. 11 Frhe SraR Bl SLARAFTHALR AR R LASBAGEGILBNT B phiris

s econaonioghtinsuplyalidpe setbarewaitai hpmssgdeywidiis pod sctoad oeress. sai d passage within
said second recess. 12. The gate valve of claim7 wherein said first recess
defines an internal perineter configured to receive said first rigid
support. 132, Thdhgagate vy ef gleing |7avhsroinggard Brsh recassadwes Aadntewab BYIBEET nes

an int i : (e receive said second rigid support. 14.
A gatéség Jg?&%%ﬁ%%?%?%ggﬁg%ﬁgﬁlp%%dy structure with first and second sides

defining a passage therethrough; a gate transversably positioned within the
passage suilBabl ehkogatocalwdonN@ldfimu7dwhér@id said seconds recess defines an internal

perimeter configured to receive said second rigid support.
14. A gate valve, comprising:

a main body structure with first and second sides defining a passage therethrough;

a gate transversably positioned within the passage suitable for occluding fluid flow
therethrough, wherein the gate when positioned within the passage defines a first and second

peripheral margin;

first and second clastomer sleeves disposed within the passage defined by said first and
second sides, each elastomer sleeve having a continuous lip section, the lip sections of the first
and second sleeves engaging the first and second peripheral margin of the gate when it occludes

the passage and engaging each other otherwise;

a first recess disposed within said first side of said main body structure, said first recess

extending radially around said first elastomer sleeve;

a second recess disposed within said second side of said main body structure said second

recess extending radially around said second elastomer sleeve;
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t her et hr ough, wherein the gate when positioned within the passage defines a
first and second peripheral margin; first and second el astoner sl eeves
di sposed wot2hion9sive passage defined by said first and secoa$2&iMesss7 each
el astonmer sl eeve having a continuous lip section, the |ip sections of the
first and second sl eeves engaging the first and second peripheral margin of
the gate when it occludes the passage and engagi ng each other otherw se; a
first recess di spos within said first side .of said i.n.body structure,
St 11 1ot BB SR Mshbiy, RS Sgbhbray SRpre i pete S CiEeYe:
secongppgecess di sposed within said second side of said nmain body structure
sai d second recess extending radially around said second el astoner sl eeve;a
plurality of first rigid supports each at |east partially disposed within
sai d first ardoeds; ofasedoad phidrsappdrys aflesse particlly idgipdscslupplantssidadecorebstess,
partially.disposed within said second recess, said first and second
Supportd i e ﬁwpaﬁéweﬂgglga I i €0y P RI0 ORR CPC N oI Besly
st ructyy(&urcl>. The gate val ve of claim 14 wherein said first recess is
defined by a slot and a pocket configure to receive said first rigid
support. 16. The gate valve of claim 15 wherein said second recess is
defi ned by I&. sl dthegrutk salpo ok etaimohf wheireen tad rfestedcvess Saiddfiselciond statgind a
support. 17. The gate .val ve_of claim 15 wherein said plurality of first
ri gi d POERHGPRIEZUF B IeRikorT AR tigid U@PSposed around sai d passage within said
first recess. 18. The gate valve of claim15 wherein said plurality of
second 11 g SURRAI:F Alic BPRAAPTS WHIRHE kit SbaRATELsSTHHIT By h ABSHAE
wi thin said Secon ecess.

pocket configure to receive said second rigid support.

17.  The gate valve of claim 15 wherein said plurality of first rigid supports are non-

continuously disposed around said passage within said first recess.

18.  The gate valve of claim 15 wherein said plurality of second rigid supports are

non-continuously disposed around said passage within said second recess.
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