WO 2010/ 093594PCT/ US2010/ 023547 GATE VALVE W TH | NTEGRATED SUPPORT
MEMBERS TECHNI CAL FI ELD [ 0001] The present invention relates to
gate val ves having integrated support nenbers along the periphery of

t he passagév2¢iBP93¥4he mai n body structure of the val ve PEHUSHEVEFEE
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

i ncludes a nai trryiet ' i3l ween and
coupl i ng 2 pai A B T RS R Rt
sides of the main body structure. A flat, fluid-inperneable gate with
a pair of opfELHINIGALIIERDI ally planar faces is slidable into the
passage thro lot in.the.main body structure.tao selective

beor ude the HBATE Bt bRl ietdebland VAT difinks nE BB syt mgrmbers
val ves vl the @etipivgy b tlOpdskape Wittdn fthOWaed bbdyubteiienird QIf Ubke valve @dldecrease
bet ween the gate _and the nmain body structure to prevent the fluid
from | e4REALFIOBIOf RRPLHPBH EMe val ve or across it when cl osed. For
fluids that include a m xture of solids, referred to as a slurry, an

adequat e seal between theigate and the main body structure can be
difficult toBMEKEeROUND QY THE BYVENTIONany harsh i ndustri al

envi ronnent s r i r i
vari ona typeldBEF BaRNARIPUR BLORRR UL Ao TRS BRAR ATRMAEE Hhldh Suor
renmoval ceydtitens pipes. peweatestatd gpicclipkededskas seimbbdyr struchive with ladsassage
such slurr.j.es .can clo coat, or. da e,.a seal ,i.n n te val ves .

and t hePRHYO oty ERATS FOHRRRE 4 Ppis 4RIy alihed Condiey thEh Ave bl io; hpgNIR sides
gat e valof ercsiisih bode seickied Al flat Uhikl-ifipdrmeiNde géte 84, bt sifoppbrti ksRagially
al ., includes a pajr of opposed solid resilient sleeve units that

conpr es PPN Fassia gEddlc MiGOTR Ppssapfethreugl sty thesmaip drdy slauctiyg iy eslectively

opposi t @cL@eHc Phssh ROnBMBDINER: &aMRI ve s closed. A stiffening
ring bonded to each sleeve uUnit engages a rigid |locking ring to hold

the sl eeve uf@G03] fajsivabiss that are usQEOBNirgUbh lawgdtfbiidsandadse sgal berivieer the
fromse j i Ty e..Jni C

i 111 ouldeg e ANETOARGRuce Do REMER BES uid Tk BLOEY FtlB REnCA0 YR or
not i nclaoghes & wiay dloseé! iHor fids tbatendodpr essiuenoDiolidhercfedve af nabarthen

AT TR S NN T T TR T RN
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 US. Pat. No. 4,846,442 of
Clarkson ct al., includes a pair of opposed solid resilient slecve units that compressibly cngage
each 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



WO 2010/ 093594PCT/ US2010/ 023547 gate in a val ve cl osed position can
di splace the resilient sleeve unit on the downstream side and all ow a
| eak between the gate and the upstreamresilient sleeve unit.

[ 0006] One WR2ZHEANSHYY used to overconme these probl ens PETUSYHH0I3HT
U S. Pat. No. 5,338,006 of McCutcheon et al., includes a seal nenber
having a resilient, annular, elastoner sleeve and a substantially
rigid annular hub that are press fit together. However, this design
requi r egaRNRG alveldRbd Positdtc ARl dig 1Rf rediligt Bbve unit on tht A0VAdireIRGER and
is aneed in the art to provide a support nenber to the operation of

t he gat allgwlaleak gtwres theagase addherenpiraamrisdgnioficovpenis| ast oner sl eeve.
The present invention addresses this and other needs. SUWARY OF THE

| NVENTI ON  [0006] @2@8hetldt]dtyesedto oRmesthé kst PEIUERSIsFodat 1 Val. Rt No.
having a main body structure with first and second sides defining a

passage *+Erl0 IRt dlgfrtcheon st &l tReides ar ssabmymprsdiayng ergsilipathmtaheslastomer
passage, g3 bAPhL §ufb s?e[ntigf?)ﬁ Ilnﬁﬁ' Bufak Yoo ohdr QW H%gﬁg ﬁﬁgyga’i’l&h  HPRELS! iétsﬁbﬁign

gate when positioned w the passagc def opposi ng Si
t hat eacbquitgy spegiapepliphandaholdme gf e hwbyvi ng neans coupled to the gate
for noving the gate along a given axis to selectively occlude the

passage, a fi t of rigid, support nbers affixe o the m

body structui@ﬁﬁl§5H8“H%??ﬁﬁb#§aﬁﬁoPﬁ%ﬁﬁé§@8 5ﬁmﬁﬂg°%¥?§?“@Pﬁgp@Fgﬁe
t he gat ealviche dédrest tinedeghidatiorghftths YRROMEr {BFBE Mhe rds@tdhvigtibl dirésh& this
mai n body structyre towards the transversal path of the gate, wherein

the surf83€8MEF"%A: first set of rigid support members closest to the
gate extends beyond the surface of the main body structure, a second

set of rigidcyrpRty GIMPRESINENFRSNE © the main body structure at
t he periphery of the passage on the second side of the gate, the

second set of rigid support nenbers extending fromthe main body
structure towilds Thherdsensveakisalinghateh agfatet Yevgbiving svivelire bodst steucture with
surface of the second .of rigid support menbers closest .t.o the_ .
gat e ext DARTSeg B SO it Nef RHERRL FRORT SRRt renidhed i e
and secqaskagd, asitadiElor stdeNeSfluie dok BEBSIUFR! whdreie ie: S8y Wheh Fositioned within
continuous lip sg&;ion, the |ip sections of the first and second

sl eeves [BhGayrergtHEs Jas iopRRYTE Sifel Bichsadr havied Geirherhdpergin. uvingdweans
the pass3gfe@tfing BaRALNGOCAE !@h@;iﬁéﬂaeéloﬁ’é Dereh 88is (RGERRYy (deBubd gl'eg)assa%e, a
support nenbers facilitate displacenent of the el astoner sleeves when

t hey endtgjesct b rigik sipapid pmeeeneifigoe ta epneisdiodn sthctutseat dhayperiphery of the

sl eeves 'pass\cllg e WY R3ad¢ ggye%@?e? ?h%/ Rt br 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 sccond clastomer sleeves, cach clastomer 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.



BRI EF DESCRI PTI ON OF THE DRAW NGS [0009] FIG 1 is a section
view of a rotary gate val ve enpl oying a support nenber of the present
I nvention; [0010] FIG 2 is a section view along axis A-A of FIG 1,
[0011] FI GW82018/0%5%%ct i on view al ong axis B-B of FI G PCTA{P10PBI]
FIG 4 is a detailed view of DETAIL K section view al ong axis B-B of
FIG I; [0013] FIG 5 is a second representation as shown in
FIG 4 with the valve gate in an 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 nenber of the present

I nvention; [0016] FIG 8 is a section view of a |linear gate

val ve enpl oy BRIEY RESERIRTIEN 0 THE DRAWING®eNnt i nventi on;

[0009] FIG. 1 is a section view of a rotary gate valve employing a support member of the

present invention;
[0010] F1G. 2 1s a section view along axis A-A of FIG. 1;
[0011] FIG. 3 is a section view along axis B-B of FIG. 1; and,
[0012] FIG. 4 is a detailed view of DETAIL K section view along axis B-B of FIG. 1;

[0013] FIG. 5 15 a second representation as shown in FIG. 4 with the valve gate in an

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 scction 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 scction 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,



[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 FIG 8. DETAILED
DESCRIPTICN CF A PREFERRED EMBODI MENT [0019] Wth reference to
the figuresWORMEN9544 2 and 3 show a rotary gate val ve PER/USIHEOBS s,
8, 9 and 10 show a linear gate valve 10, each having a nmai n 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

FI Gs. 1,203xidhdendthitOthe Aaiss Bedy sthuctrés?2 td paiat Buid Fofd Abrethrough. Occlusion of
fluid-inpernea gate 16 is positioned within a slot 18 passing

t hr ough TEH8° Bgdylt%tgﬁfﬁc]t%ﬁﬁtcti%s to close yahedd- |lemmuine gHe léo’&‘r@mypagﬁg@ 20
and | i negctgat % Hah L8e1ive 98t ald14d & r§!a,{edt?nt3)lu§h Loy %Jgrﬁh o bﬂiﬁe&%ndl valve
sel ectively occlude an interior region or sa gate va

10. PassAgehowsringdgshgadalideablpin EGQ@VOOS) 3(5 MP@'E#MSQ@HS@J @Q@MW Bﬂpendlcular
ext ends i u r

t her et hr éé“&%ﬁ 13 &tﬁ?ug%éﬁegﬁqg%fae bl &a‘iv% gho 1B%I§ ngrf %xagp? OH%ovFrgeIglo(g gate
val ve 106 Revmghi sy mmhﬂn&hferlmpam&agetemweumﬁy ibe n®ntrell@peN ag@heentional
valve 1 i t hrough slot 18 wt kffr}tﬁqhe bi_di rectl onal

te 16 .ro
val ve zghfe%&faﬁfn? H(')stfr%eé ﬂmﬁw QHOEH APPEERLIE; TEHbet SR aag cpmgnd gpupled to

t r ansverfgdwiephigt,aiyh pRr Rened e b ippd GoftidnSoflRaivi Holl) Rirkdigre 2neR rWlﬂ be
knife gate valve, shown in FIG 8. For exanple, novenent of gate 16

t hr ough 2Pigeiated gt rravameneot] saicelr thrqyich slog dﬁ anayzhaeonifaljedoy etbeit gony¢nsignal
by a conyeniiignalych be, ?@tct%gmﬁfeeﬁﬂegﬁﬁﬁflé 'hgﬂc}%ghé’“of Qlearoﬂfécﬂﬁyv\ﬁﬂl@ul[hamsms

i mpermeabl e, resilient boot d cap, a coupled to han uni t
which are se to an ortion of main body structure 12, It
will be appr i@@g? &g PR l{’pﬁg%er?g nif' gRa1p gy SEUEtHIEO IR inchidst a1epifgl opeosed,
cont r ol lsekedniaB¥ NRAt GO BYGN R QRahat TRCHBIALS BBLAKE ho&%ler Wi L3R Byt spacers

pneumati c, hydraulic, or electronmechanical nechani sns. [ 0021
I n one mwa@pqée\anmeqnh@em% thesesf. sk useane embofimesint dbs rranrphocty gifucture 12

opposed, Qg%x r [
bol t ed f%%%?ﬁerﬂ%#?hb%m%%ﬁ$&o%aéﬁat s%ggé g%ﬁggg%%%ﬁ%ﬁmﬁggﬁﬁhﬁf¥¥&;BDdY
si des t helvepmay ive dalgicatoh dr eammialrmmfprablly@twhion alpoopersquitslge uraeerikPincluding

the. boay BPSTE valeoR bR Bh s SHEM Y e PRERT AR 4T ot BT el piePare

pr ef er abbigctsd eebrdiy todltyteopbrefurSatid chbin @ an@iaficicsiktids D€ tediuig. Spacers separate
conp05|&)a¥ gBacers are f rmed of ghr gid. material, such as stainless
st eel hgfvey igdprm blond® renboyhich ge A6 domarable ooelendvabeapraraciase gate
and chenrjzgaligpcharacteristics of the slurry. Spacers separate body

hal ves to formslot 18 through which gate 16 is novable to

sel ectively ose ate ve A seal uni

havi ng substi 2’% %FaL}"HHl s taﬂtéarlr%esﬂ@ﬂ?‘sscf)lo‘% }gcg%,ésdpqmtpﬁp Wifginymain
body meraey mbhben! DEPesicske Sichas tof gdtd1€6 gt Soobbratchd e QARLALA Othether it
seal gate val ve, 10 whether it is open or closed. Seal nenbers are

posi t i orPE Clo5Fe PRLMENBIF 8 PP8 igred pod wizedh tornipYidg vadve Hbwish fiflefiow bore
i's comply@teglivis Q%ﬁ'letc-gh?pehv‘@’hé 8l sél?f?i@&'b@rs lﬂgyeesuﬁkl?g Qtsﬁlal‘ Xmﬁécmeht@r Scal

conponents. Seal nenbers include resilient, annu
sl eeves MxmbesnicBgy resitisnt, ehraroplestombrdvass %arsinﬂbwﬁlesdﬁmmﬂmleﬁve@sﬂa

1 -5 ang,8 '5%%2 sho®im8n Fﬁég 8 %balé% Sflcbr %r&g%’ﬁlllyrfﬁ o aor}clélded’ Sé)%:mretsﬁlent material

mat eri al as natur al [*oF © Sr neopréen
addi t i vesclsasohanasd rulsber, @:hloT(ﬂJ‘ul}d,l’b'FMed)meihdJ*dﬁld additiveSPlicd\S whai ok Teflény™ iddh@ied

har dness of el a e 52 nd 52b is ter that

DT acr JAroROUE O TN dbE TACR R0 ST BPTRA SIS CREADS AZP i L8 aray digt iy
it 10 MaSfadtivglve PerfORendd. i AGlePrLSTTHNuESCi e HaXtss wie ok b niaINe aPAVating
12. It has been enpirically determ ned that a sl éeve of excessive

har dnes$T5iehyd ufe ayaf N%Itve gade 12 61t dye bean pninigelly detsoniped et daleastof

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




WO 2010/ 093594PCT/ US20101023547 in seal failure. For a preferred 8
inch (20 cm dianeter passage 20 of a valve 10, an el astoner sl eeve
with a hardness between approxi mately 48 and 70 duroneter Perforns
correctly O3ULOFressures. The proper hardness of t RETASHIYAIAT
sl eeves may vary for valves having different passage di aneters.
Referring to FIG 4, major |lips 96a and 96b of respective sleeves 52a
and 52b conpress agai nst peripheral margi ns on opposite sides of gate

16 whenegy e#al ifdilues Cﬂ?dt(ie[ﬁe@ﬁﬁ@ 896ch2Q0 chigfdemididd@atsagdtGof Hvalvé 10,8 elastomer
absence of gate 16, major ps 96a and 96b engage each_other to seal

passage SB6vE WHhp Rerdpess r‘f@%ﬁen PP@P’@F’&E? reractepesionss sareryaisiesign
grease pAlired OTR bl%Welgﬁﬁéh%gb Bf)thgeelibﬂ)lh{e?glé@@eg rhd}f Par f%@%@ rhw{uﬁ% different
| ubricating el astoner_sl| eeves 52a and b, to prolon eeve e an
facil it apsagadiemetersopiefaringrio FIG. 4)nea}@mhi®d%mﬂi 964 dﬁavr:S@eWVp@ieeves 52a and
t oget hers, e

upper  poryicrriRt e 3 Abn AR Ahs ) Sl REPRE LA 13 Chdle L gqtuces
within mhsagdwm?bﬁefcniﬂgpe FI@,I % in gersbpase pf gress nm«ah 1@5%& and asiSb Er1pame each

gate 16 |t s| i des h the w per he Wi per be rmed of

Oar §ous Tt 6 75 e ARG Tt oeaet. Bl b Pt e nglades & Srefse point
char act es hisdw gfeadf to b entfldusddyintosUhhmBe: fﬂphﬂéﬁ&dﬂhﬁ eﬁaoavlamé@e& £2:8d 520, to
UHMMM from Hoeshst_ Cel anese of Chatham N. J. efl onTM (i . e.

f1 uor i n@Fdengslegiedife apd &5y itanayscafapaEre i o TRsSfTent o hegdl wiper together
stainle t

o dri p R R EERe AMerRl i HRIo R B Ak RS ST S BpAgRrRRL
bet ween agdfumctionsgndeas grghscuvitltin tHe@harabrd. S0ber alse sanpa:‘l rregenamedie material from

oo g P TRIRE o  S, F RePly V e
W thin theéepaspageretnd chemical km&?oénsﬁai ef ﬂ16 shmxy/ Mhrmtpaly;ethpieasbvail,ablraras

| bl
ar ound NG on Hostlat Yl S, Qg e BELRGT Ceacimaiy atmiene
The ang'p@o;@ienﬁ:ﬁﬁ%ﬂdﬂ@ fiofh begfit, r@ﬂ oﬁggﬁleﬁﬁbt@efl (ﬁ@}fp@s 364 bsS3 @'&@E@ﬂoﬁtodr@ﬁlb

sufficiently large to prevent |eadinhg edge 48 fromcutting el astoner

sl eeves 8PHECiAdC 32Bip PRA&ha selicsts @yéfblﬂ# th@t epght yncidentaily ﬂ@kéxew @iyl 6 and
movenent 9f,8as@ 4@ 96! W‘%{‘al{%lrr?d%\ég §m§gcﬁ'm@ﬁ’td g(ﬁ% HEodr A2 BT Ié?IG. 8, may
| eakage duri ng novenent of gat . shoWwn I'n Figs

2-5, andesified @ heuppd mrﬁan@ﬁthargdteskécwn@t @b @i @ﬂmrfpommmrtbw svithim the
segnent 7%59%?2 nd 201b are affixed to the main body structure 12 at

t he peri of the passage 20 on the first and second side of the

gate 16. General \é nul tiple sets of the first and second support
menbers 201al@7d] thdﬁaﬁ@%@ﬁtﬁ oleslér, a7 o aprEpesife nppéariah ety tgpertdpet 7°-12°,

paseage eafly ishaght. KO8 RAIEHY B ELiin RO RAGSIL B

segnent f2@ta4@nd |@0ihg ciay 4bef dats 16 sesblwtcﬂtmdactslu&iqumﬁg agec ar propeniqading

within b ruct as descri bed The unbe of su

merber s kb BBl ailie A PRreSRSk PoCRCAR | B e 3 s ghow
openi ng ewkyl mottepaindofogaté N6 Ak EdnC stbeks @Q@Hnﬁaﬂboéhd l?r ﬁﬁﬁhﬁi@l Weakdde during
nunber of supgort rre er segnents may, for exanple, range from about

2 to abduverpght referably fromabout 4 to about 12, and nost
preferably from about 6 to about 10 sets. These rigid support nenbers
201a and 201hg@exf ﬁeghéwrpmﬁlggez @%a sbﬁﬂmatm%gfad%g e g&%me bers
transver sal path of th 6, where the surface o h P Hl
second ror gegmentpHpdlat ande?ﬂdér%e @fftzsésq tlteommnéaogatseumeeba @rtbe tpetypiww vhthe
surface d t up

and 20 1 bC T BB ASF Skt St i b B PR SRR R 5 e
W t hin tsb@nd&uppobtadymsm QOiamﬂ 221 ardpgsitvied kroud g ;;ldfiﬂl&:lry pf &8 pssagON0.

one si de om.ove r essi the downstream el ast oner sl eeves 52a
As Il{ustratea/ fror exgmple n lqgg 2, a representative number 0(% sets of support member

5



[ 0026] Support nmenbers 20la and 201b may be fornmed of various
materials according to the pressure and tenperature, and generally

i nclude conpositions having a tenperature tolerance greater than the
el ast oneri YOPERPEE such as conpositions of plastic, ePg§T/US2010023547
pol yet hyl ene avail able as UHMMM from Hocshst Cel ancse of Chat ham

New Jersey, glass filled TeflonTm (i.e., WO

2010/ 093594PCT/ US2010/ 023547 fl uori nated et hyl ene propyl ene)

avai | ablsegrh¢rre@4RaaL 000 Mag by d@poe\éﬂlmmttﬂ@pas%emp@un&ttﬁmﬂwd% s@fRture
Chevron Phillips, Conpany LLC of Whodl ands, Texas, and Dekin(r) from
DuPont é&nﬁ*aﬁﬁscsbec\/\.bFantT&ﬁ nupphes i WPPBE aRenber ymploged @pddheir respective
menber s JoebMae alollfd @k%@lgsdge W@%ﬁl'd@ﬁkn@fon% %Jrﬂé&drfa?fhf@ 2l Oprteferdbly the
Conpany "of W m ngt on, ustrates
recess fr@mbﬁre@%wm@ r@u@pmqgrrweﬁmys f@mmahdrazgq&om ghioirn2 boelyout 14 more
structur r r

recess |p§ t e per| p gtg?%ﬂg%b%ledﬁg#g m‘%ﬁgjﬁ%n%b%&g ‘%Orugépurtg‘ ?Eege
defi ni ng@dmupmrtmntmb@mgblq)and 201b pﬂsxsda@enofhevméméaoﬂ@ str‘nﬁbtu& ayoveeds the

done with rrach net al | ves are
i nedrapieRREh R 8E e Tl | onaCisy RS sRihes o5hA Tulland ssrang Helbaunpeh Hegpbers
each gatc@)sésﬂ I&D@létgatﬂ’ﬁﬂié@fengg n@'ﬁﬂ: saffdds of i BaiR VeleitndAde NATIR Bid d@port

arc machined in the radial direction into the gate support face of

each halmerpfern iy aad 20k areespaced aronethe iniond dligsmeies af ke gpeningeviship sy main
menber s AGe201 s o

16 in t r%gggf al 3 | l(r%e%}[d:"%ﬁﬁbév%@l ‘tvg%t %gfeggt QP@BP SJHSES er Hﬁ{ﬁgﬁ;er E&%p&?ﬁfg the
di f f er erobabtrgsmesipmennidewhciasireBltes A52a rant, Ezmwr@om thg correSpondmg

over-co in i

the res p’@&fl veg%:f} \Q/egaéuo? hibog&ngg rﬁg ur%%acﬁ%er%urgbll(%’ﬁ% F‘%ﬁw%?ves 522 and
pocket &atl is¢mdhnedullad adlﬂtlm ﬂ&l sﬂi@pcﬁdmambéaaaﬂﬁnaeﬂ 200b pﬁﬁme;u&nﬁienlt dirédtienal
axi al | ockin or th su%@ori menbers 201a agzd %Olb

exenpl aryPRY forg%aﬂ.aént papfR YR MfePoO Yo TTueRL - 6P %msf s the
shown i NinkiQatelvalAS1 0GABwAEN E@@m 16, e %#@P@ﬁqh y OBHO R cotbhdt BAB tt@ body 12 as it
general |y rectangul ar sh@fe wth an shaped portion 207. This

conf i gurBRVFiSTH hesvernpes aed glosadawpsitiopsr i the Fasewrhiord gate h Isp@@tkfeﬁhrwgults in
and sl ot t

i e M e b e S e
sl ot 2040&hhaztdip dwtgab%dﬁtm ehgpapwx¢rding snparttd ainhpyredsivnagdihs vpbrs bacgelz
The majority of mass of the support nmenber 201 may be di sposed within

hat the upgaPe evbdp (R e Erist g 0ia odlipt BeRGR hOBEL RRsTiHEveen

gate 16 ehdtodtegeées Hdanands.52p .gat@‘mmue@@ beb de@ N1 HEMErekRs& 2adnd 520,
support rrerz)té;e([jl configuration he enpl oﬁf/ed in which the support
menber 96° %t 87 SERPOHt MPEREE 2§5f+ ERREPID RioHIch StpRort K dis dqppstigam clastomer

Wi t hst angi-09(420&: %§®%'}ﬁ‘éx%gt s %&ﬁpl‘ék’srldrp&eﬁ@f eABQ%@tshﬁﬁ‘art membem 201a and
[0028] The support members 20la and 201b are nachi ned a mat chi ng
mal e key20db alspprevsny dielelastencs sispvast frem ibandiyg wiite hhmpzﬁsﬁgetaedlse bait fpasses the
e.g., t coul d t

The di oy oo (ke s RIZ LR R DR Bl BLLES it s e TR
net al  badyy Himinf theﬁaetowp{sicmte% Aay152b,s Wikd ahcogute IZfDﬂstmpmayhet tHenorbe sleeves 52a
install ed [ t he ch| n 01 93594PCT/ US2010/ 023547 net al
body. AR RS SElATe S RIS SEBS RENDEPS SD614E IRY HORH e | neer ted
and pressed into the female housing slots. No adhesive or fasteners
are gener al | yoo2spduborttrdrSbeld 708 atafd DOIAmA 8 BHBRPSfvaRBAIDRE S AP dR oI to
201b within the valve body. In one alternative enbodi nent, an

adhesi véh%l?re%aseta@ﬁé@mﬁﬁﬁ%ru%e&r@@aerabwwélwdﬁ§@rapqsc5ums haNng R ISpetatiTe eisanee
201a and, 20 by Arife ﬁﬁ&%ﬁrﬁ@ﬁc‘aﬁec:fvéso @héﬁ%‘é'c@ﬂxpégihﬁ X gla@tlé Q% [’P% gét}ﬁ’/%w a¥a11able

structure 12 due eyed slots 1n the net
as UHMWT™ from Hocshst Celanese of Chatham, New Jersey, glass filled TcﬂonTM (e,
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[ 0029] The segnented design of these gate support nenbers 20la and
201b provides two significant features. First, the segnented design
al l ows t hese supPO[t menbers 20la and 201b to be installed in the
radi al di r PPYHY3 D the main body structure 12. Secon&CTU§e10/623547
segnent ed designs keep slurry frombuilding up a ridge that woul d be
created by non-segnented surface. This minimzes build-up of slurry
on the gate face and within the body cavities as the valve 10

act uat eSluorinated efh§Ra0]pr nbpwmm@eﬁrém@@m @lonfpah £ of OMil@ngtdd€ Delaware,
support nmenmbers 20la an b reduces 39 and cor respondi ng val ve

thrust &wéPnShemeCheeen P@H@ﬁ?@mm@%@ Qpataads deygs) indsPelya®epsm Bulont
agai nst CIOIH%Z V\thgﬁW%lhe T Bel2@4R. apthraQd gl Ze@%pqgg%'nﬁe?ﬁb&hmwenm mgﬂxm

structur val’'ve 10 i s pressu Is resultin
anount  epmdesigongf] Delried froe BeRont Equipanerd Widmingtont Belawaleve act uat or,
whi ch can then be down-sized. The reduction of contact between the

Co0a1] g 0 Blepoutelentd e SOoRSrbRE RRcarmiRs coDLrvERG wini

wi th el astprRactolceEd eThd Zappoit nedibetli SAsad 201br &8 Aagktel Gntiad Y&SsOfn the
body structure 2 The support. nenbers 20la and 20 I b are installed
on bot h PEIRfssy gf the Aeeyng ia ﬂi@amela b b YE S i peiing Bf mapethipagh pawg of prssage

bot h di reghions. @H@ n?abIb@‘Hoﬁ@@ltIégIJp@r Qi‘i?%ééﬁIn 1A% &:6n REe metal body halves are
bi -di recti onal 5ort menbers 201a and 20ib al so reduce

conpr es Slﬂf’é‘hméﬁ Wtithé reg et b pedigt HBtpnd derhatp slot 204 feepach getgrsupport member

I I T
grzgpf(r)t :Og;f? A - (@@?tl*ehﬁ‘sg%‘%% a‘n& 'sf%? ¥ 204 Qx{cﬁm&un@éﬁl} h'&%aaﬁélea?%’c‘érz% i i%?o fid %atc

t he sl esugsricdes ahckch Bhif o bcc@nsmmtulrcem Bk gunenfonesl ;me\amu;sss tIEESIlbpmﬂﬁ‘Iembcrb

H o 6 CREbRGADRe fiih e B PPPaLtE amingt e ol Fiisn iy Srenpwhle te

support garnberis segrehifts ddRiantiaApresdine REd SARA, sldNG SAPRAT 525 HBEHS over-
201a are radially disposed around the flow p assage of valve 10

cont i guSsABPIEeE: efheshHhETNg Pt coles arlify MuipwHIE e psereEine Atlves of bdy
support SRARRIS. @‘%%%Bﬁﬂﬂi %&&t%ﬂ@sl@%&dl&% @Jns@eﬁhla%%% 4P hg}fceaﬁd

for support of the elastoner sleeve 52a. IS a cross sectl
vi ew of it lte gaitke lcwéﬂngem@wslhmfvru the Bupporg rrteaiben» lengnd 2Plds @rCexemplary

illustr I (ﬂﬁf?

W thin ?%gg%%%?@éﬁpgﬁgg@esnb%m%n§§%gfIUéﬁ%re S&ﬁ?ﬁg%g%ppor(%%%emmnthe
201a anduﬁﬁ:ttbmemgagﬁntl’me seghpeslipfreqalpelad Shaphiveith axtiendhapelypindon 207. This
el ast oner eeves. 52b.. Each of th .Sl eeves 5 5 b i ncl ude
Suppor ¢ SRS s e Ftema sty viluR RS PSSisp gl end oo of il he
Exanpl e réspective suE&QBﬁIemﬁeﬂ’ aﬁtarnybcg@t fruv@tes €2, h@\{)laﬂﬁul@ﬂ tBd tber i gosbon( B07 is
i n) opening. Eight support nenbers on one side of the gate were nade

of  UHMAERPRE6d T §l0h 284 pridfetiond marion 2072 extends partially inip éhe p@fsasw%s'c@am@aof
on one %Q,?ofﬂﬁssubﬁdrn&efnee@adl%al béHirs &E@uﬁﬂhﬁ?‘th@ e RRPEAREABY Siedpocket 203

square inches adjacent to th
and slot 204 configuration ‘;uch 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



[0033] A rotary gate valve, having an eight inch (8 in) opening was
configured. Eight support nenbers on one side of the gate were nade
of PTFE having a surface area of 0.62 square inches of surface area
on one sidéyoa%@ﬂgP%hg in a total surface area of appr oXFR&SEIH023547
square inches adjacent to the gate. Exanple 3 [0034] A 14 inch
version of the O arkson |inear-actuated knife gate val ve was
configured with the present invention. The support nenbers were nade

of UHMARistal Dogy.val wés Mest, m@ﬁp@wzﬁ&mr& boia myaotb Eﬂé iertéD&d @adsed into the
supports on each side of the g Each support nenber had a surface

area (adiadeneusng Y9 ﬁa@él}esw 05 SteB%? ﬁ@tgéwalbou%aahﬁh@ ti%ﬁqé@ldw'élrppaﬂ

total ofyARREOX 1TBLELYBRitRRAURE @dﬂ/@ﬁ&@ﬁ e %he %lt%&tﬁ@l AHRHmdn® ahBRhesive or
gate. WO 2010/ 093594PCT/ US2010/ 0235 35] Anal ysi s reveal ed

that yi dhstenst range et @nes @smlﬂfdstheusc;ms)rt@smb@reéolmartdh@l HRd/mevented from

def orm ng.J §x1£1§a& tthié'?n PRy Sﬁ}l&ncgtgg'\{zqﬁﬁ %/eh @?&# ﬁ?@te méil I?oldglﬁg ¥he

greater sur
conposi tsiygst mewnbdrs ﬁﬁ)raemla'nga surthacedalle aemeﬁu e0ndehBntWoovaltchdeeves 52a and

N O s 2hat, e Bt o bodtird 1D Oste Sapelary i iand 2 e

preferr eaaﬁe@mtma&lalodudch@n PF&S&AMpl ) WS BdvaNin I QUphyRBRE St 208 ffthe
t he underlying principles thereof. The scope of the | nvention should,

t her ef ordtsidseliamatenatislieres SAt gnd32blpeks i lp@skﬁ Fgius PRFAFE SUPDARAReTbST 2012 and

cl ai med %% into place in the main body structure 12.

[0029] The segmented design of these gate support members 201a and 201b provides two
significant features. First, the segmented design allows these support members 201a and 201b to
be installed in the radial direction into the main body structure 12. Second, the segmented
designs keep slurry from building up a ridge that would be created by non-segmented surface.
This minimizes build-up of slurry on the gate face and within the body cavitics 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
201D also reduce compression on the sleeves 52a and 52b to improve their wear properties and
sealing capabilities. This allows the sieeves 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



1. A gate valve, conprising: a main body structure with first and
second sides defining a passage therethrough,; a gate

transver sabl ositioned within the passage, suitable for_occludin
nedi a flomﬁ¥%%ﬁg@ﬁ?%hgh, wherein the gate when positi on8HTRSEHPE3FHe
passage defines opposing sides, each of said sides having a

peri pheral margin; first and second el astonmer sl eeves

di sposed within the passage defined by said first and second si des,
each el asttengite shleeve shavh g Fi. GoalkdnnalenssS lihdsD-$euk@atingtthe pbdifoning of the
sections of the first and second sl eeves en aging t he peri pheral X
mar gi ns SHIPOFth BCHRETe SSHRSALS; fOIBCcF:‘ﬁoFéE YenEFcpadayePah deengay irRy akcrdially

ot her ol \BhISRound the flow PabshfS bt RhNEal0! EohtiBliods! @itk <RIMBRRF 1:SRIFBNT SThe
affixed to the main body structure at the periphery of the passage on
t he firsvméprgpndgfacementpatle suppest members g lg @ﬁpietlfgnwn thiepadiicylgp prptication and
segnent Lt r.adl b0 {4 st r..sl

rrom sar oo SuRARL R RO AR T e, 1053 o RSBl BPE gt tive
t he trardfvbegaln Figthtabén 4lbwes lgas €-Calhdtrating the plascrsant ofidhe plippoal mdaybead 2014

support s nts, affixed to the i ody s ture at th | pher
of "hhe. gt 0Bev bR o SR st abbub PRt TlanbedtpribpRaplffig o
of rigi dngdspnbE tdsWTBNLS 1HFIdH oned badhdlelaytorkOyirehes a28, SACOBECh of the
el astonmer sl eeve away from sai d passage_and extendi fromthe main

n
body st Sl§8Y&Hr 222 SRRMRY tNGRIde SHPROVEr B41 dPath P&?‘”‘i%%ddﬁgtséﬁ”c% SEPIPTY foethe
surface pf dhe second rigid support nmenber closest to the gate

ext ends beyond the surface of the main body structure. 2. The gate
valve of claim1l wherein a surface of each of the first plurality of
rigid support segnents cl osest to the Igganglekt ends beyond the surface
of the main body structure. 3. The gate valve of claim1l wherein a

surface of e f the second pluralit f rigid suppori. segnents
closest Lo ¢ A hee R EfaeEe ot enatl ek pPHRES iR Ry omber
St ruct uroR.one 4ide DTehg@@ weR! Qleadf (CHRIWIML AT Léufabd Eres OF 0160 sRhadd Rlchdsyof
of rigid segnents is mrrored to the first pIPrallty of rigid support
segnent gurface 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 area on one side, resulting in a total surface area 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 UHMWT™, The valve was
configured with a quantity of four gate supports on each side of the gate. Each support member
had a surface arca (adjacent to the gate) of approximately 10 square inches, with a total of

approximately 36 square inches per side adjacent to the gate.



5. The gate valve of claim1l wherein the first plurality of rigid
segnents are di sposed non-continuously around said first el astoner
sl eeve suffici 0 support said gate. 6. The gate valyv f claiml
wherein th@b§é§@@3%81urality of rigid segnents are disp3§§ szmukzn47
non-conti nuously around said second el astoner sleeve sufficient to
support said gate. 7. A gate valve, conprising: a main body
structure with first and second sides defining a passage

t her et hr ough;[0035] Analgsigatealed athst gicdhbhyngbsift thenesnpdsitiving khdted in the

passage i | or. occl udin I | ow,t heLet hroug wherein the
gat e Wne[iﬁ%ﬂogi t g%f%%'&ngvi % iL{HaI} ﬁ'«?r%!?s@ aéé(%&‘éf idﬁégmﬁé %fer E?Sta SWloABreater
per i phersatfagedrgd 6f PTFE is neefidd hhn 8R0b1iSL R0 doRbASNPNERItS ey PPFH isHRRS Qfka
wi thin the, passage defined by said first and second sides, each

el ast ongleedqadBptontG RatPra  cont i nuous |ip section, the lip sections of
the first and second sl eeves engaging the first and second peri pheral

mar gi n of theogwy & when dgtf%oﬁngol #HOEShal 28 g?ﬁ%ﬁ@i&ﬁar&ﬂ?%@%aggﬁs?@a \be made

ot her ot herwse,; Irst recess di spose
si de of isahel abevenddsothed sdetailstafr @ prfairetl finbedimemcefs theeptendiimgntion without

di al 1 d fi |. X . d
AR SRR T3 95 Sre sty s ASE AU BEFRPe v

second reeesmedxhigngitngfollatinglclaymar ound sai d second el ast oner sl eeve;
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a plurality of first rigid supports non-continuously di sposed around
sai d passage within said first recess; and a plurality of
second rigid supports non-continuously disposed around sai d passage
wi thin said second recess, said pluralities of first and second
supports configured to reduce conpression of said first and second

el astoner sl eeves when said gate engages said first and second
sleeves. 8. The gate valve of claim7 wherein said first recess is
def i nedh9t '&c'¥Med Sand a pocket configured to receive said first rigid
support, 9. The gate valve of claim7 wherein said second recess is
def i ned*by a*&itBYMEnP"™W P ket configured to receive said second

ri gid supporj mainb8dy stl@u@ati@ i¥alaNEse@bndGlaal Mefifinkh 84:8iga ticdtfrolid: St
recess defines an internal perineter configured to receive said first

ri gi d suppori gate Fansveriigly ateongd mrkin gie Repsagersutabln & erdrdgging diadewnd
recess %Ieitmgl?gh?\ﬂhéraﬁ ﬁ'reré@!e wifeh ip&‘?c‘o‘ﬁ@d \Qﬁ’lﬂlfl i:hglﬁggggetugﬁnes opposing sides, each of said
sides having a peripheral margin;

first and second elastomer sleeves disposed within the passage defined by said first and second
sides, each efastomer 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;

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 1 wherein 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.

5. The gate valve of claim 1 wherein the first plurality of rigid segments are disposed non-

continuously around said first elastomer sleeve sufficient to support said gate.

6. The gate valve of claim 1 wherein the second plurality of rigid segments are disposed non-

continuously around said second elastomer sleeve sufficient to support said gate.
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recei ve said second rigid support. 12. A gate valve, conprising: a
mai n body structure with first and second sides defining a passage

t her et hr ough; 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
peri pheral margin; first and second el astonmer sl eeves

di sposed within the passage defined by said first and second si des,
each el &st onPgatgVaEyEOMPANIPEg a continuous |ip section, the lip
sections of the first and second sl eeves engaging the first and

second peri phgkhAlboMph@ttredfitd Hg af@letotifRs aéﬁnagglpsgqg‘g% thdi&nRAssage and
engagi ng each other otherwise; a first recess disposed wthin said

first side of sgairensuerbablvipaelijonsd mitbin tivenasagd withlle for ogchdivg wedinflemdi ng
radi al | y,ah@URg, SRkt 'erg§§e VAL RMRE R ﬁYr%;pa?sageea%ﬂﬁ‘efl alEE GEPselpaPOsed
Wi thin salé second Sldg 0 salg mal n %O y structure said second
recess exirbedi mgginadi al |y around said second el astoner sl eeve;
first 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 plurality of first rigid supports non-continuously disposed around said passage within said first
recess; and
a plurality of second rigid supperts non-cantinugusly disposed around said passage within said
second recess, said pluralities of 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 configured to

receive said first rigid support.

9. The gate valve of claim 7 wherein said second recess is defined by a slot and a pocket configured

to receive said second rigid support.

10. The gate valve of claim 7 wherein said first recess defines an internal perimeter configured to

receive said first rigid support.

11. The gate valve of claim 7 wherein said second recess defines an internal perimeter configured to

receive said second rigid support.
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a plurality of first rigid supports each at |east partially disposed
within said first recess; and a plurality of second rigid
supports at least partially disposed within said second recess, said
first and second supports configured to prevent said gate from
contacting said nmain body structure. 13. The gate valve of claim 12
wherein said first recess is defined by a slot and a pocket
configured to receive said first rigid support. 14. The gate val ve
of clai A13 MBEPFIYR cHRIsi8&cond recess is defined by a slot and a

pocket confi ghiRGbPstheGRI With Réafld SRERNTIeL inthe S YRRMYeliherethRugn.N€ gat e
val ve of claim 13 wherein said plurality of first rigid supp%rts are

non- cont i nudBsfairatbuerrebledodtionethdityathg ppsisgeageable foticpluding tiid flavetherethrough,

recess. whg'r.@'r tﬂl'&teg\%e% p%a{iyn%d Q\Ethﬁlt@é ;mssl\ge %Mi’lﬁg eai fﬂstsa% gechJJre?LAJrM %];gin;

second rlglg supports ‘are non-continuotsly dﬁsposed around sal d

passage Wit hfirst andisetogdelesiemeraleess 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 plurality of first rigid supports each at least partially disposed within said first recess; and

a plurality of second rigid supports at least partially disposed within said second recess, said first

and second supports configured to prevent said gate from contacting said main body structure.

13. The gate valve of ciaim 12 wherein said first recess is defined by a slot and a pocket configured

to receive said first rigid support.

14, The gate valve of claim 13 wherein said second recess is defined by a slot and a pocket

configured to receive said second rigid support.

15, The gate valve of claim 13 wherein said plurality of first rigid supports are non-continuously

disposed around said passage within said first recess.

16. The gate valve of claim 13 wherein said plurality of second rigid supports are non-continuously

disposed around said passage within said second recess.
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