REMOVABLEVALVESEATMEMBER FOR DI APHRAGM VALVEREMOVABLE
VALVE SEAT MEMBER FOR DI APHRAGM VALVE FI ELD OF THE
WO DWENTIOCN [ 0001] The present invention is dirBCT/E2006062165
a val ve construction, and nore particularly, the
present invention is directed to a val ve seat
construction for diaphragm val ves. BACKGROUND OF THE
I NVENTI ON [ 0002] Val ves are widely used to provide
precision flow and/or pressure control of fluids.
Di aphragm val ves are preferred in many applications
due to the val ve nenber being directed into and out of
contact with a diaphragm which |ikew se directs a
val ve seat into and out of engagenent with the
di aphragmto effect the desired fluid fl ow pressure
control. O her attributes diaphragm val ves have are
| ow i nternal volume, high sealing integrity, conpact
size and fast actuation/operation. [0003] After being
subj ected to operational use, especially involving
caustic or abrasive fluids and/or particul ates or
condensat es, val ve conponents, notably the val ve
seats, beconme worn or damaged so that the valve can no
| onger function properly. One solution is to replace
the entire val ve, which requires disconnecting the old
val ve fromthe connections of the using application or
system and then re-establishing those system
connections. In addition to the cost of the
repl acenent val ve, care nust be taken to ensure the
system connections to the replacenent val ve do not
| eak. [0004] In an attenpt to address this problem
repl acenent val ve seats have been devel oped. For
exanple, U S. Patent No. 4,715,578 to Seltzer
di scl oses a val ve seat nenber conposed of a synthetic
REMOYABRE VA LNieSEATYVHOYEBER HOR DhA RHRAGMJIVALVE



including an Oring disposed between the val ve seat
nmenber and the val ve body. However, for reasons
wo p@iaekonyg the difference in thermal coeffici ePtBUS2006/062165
of expansi on/ contracti on between the non-netallic valve
seat nmenber and the netallic val ve body, the valve
seat nenber is susceptible to working | oose fromthe
val ve body. [0005] Another valve construction is U S.
Patent No. 6,854,713 to Lin et al, that discloses a
RENICRV ABIY EA g EaS EXIT M'EM?BEK)P@R Ty APHREAGM VAL VE
flow channel for receiving a cylindrical non-netal
val ve base. The opening includes a groove fornmed in
the val ve body. Once the cylindrical non-netal valve
FIEbBs@F H&E: DEERNITH3Srt ed i nto the cylindrical opening in
t he val ve body, a tapered ring is directed into the

100412 o T LRGRLT ciePniitngS SRR 4 I FeTrifor and more
partiduldriye kheCRERME Sif chfiéh Maditetddas @ ReFNRAN cé@uttidigfodMehphragm
the valve body, with the groove formed in the valve

valuggdy opening sized to receive a portion of the valve
base, due to expansion of the valve base. However,

BA&R@@@&H@E@ jg\g\uﬁﬁqtl address val ve base

expansi on, at ent . 6,854,713 is not directed
to a repl aceabl e val ve base. Mrreover, the process of
[00¢R] es s Vhalves argwidety tiseghtbl profide tpravgsion Agwi avsliatepredsere control of
.yal ve base w || neces ar|I def or the S rfac of
flui béapg

t he
ragm alNes are; iy e{fﬁ% 45K 4Ry atioRs dHe e e Valve member

benfgomcm B ifeodua! dohtcolvith hedigsah Iﬁe\tvﬁ@ﬁmk%%evoﬁiev@ a valve
base and the diaphragm Finally Jge to a Eprtlon of

seatt frdo vatldy @ub & ecrigageinery wﬁhotlmhélaghnagme tq reftehe tl@q)ehvsm@l fluid

securing th thin the valve bo
MovGERSTRESo T, Eh oy PRERy el SR K DR 8 o ettt VBrume.
higlf QATINEthtolirit) Qi pdansRi ;g fishectiaorfoedion. whi ch woul d
neceSS|tate replacenent of the entire valve. [0006]
is needed i s an inproved val ve construction that
W%ﬂr i B8teF dsingc svRipRtedhfto rapsTalignile Lise A8Pe13 o Vol p@ giangic or

abrdsPR Y@hY SncP&df&am}é‘ﬂﬂht%E‘ of %Qlllc?e‘ﬁga{@j LafiR rbo%oﬁ&ﬁ?, rﬂ%‘té‘tﬁ?% valve

seats, become worn or damaged so that the valve can no longer function properly. One
solution is to replace the entire valve, which requires disconnecting the old valve from
the connections of the using application or system, and then re-establishing those system
connections. In addition to the cost of the replacement valve, care must be taken to

ensure the system connections to the replacement valve do not leak.

[0004] In an attempt to address this problem, replacement valve seats have been
developed. For example, U.S. Patent No. 4,715,578 to Seltzer discloses a valve seat
member composed of a synthetic resin that is threadedly engaged with the valve body,
including an O-ring disposed between the valve seat member and the valve body.

However, for reasons including the difference in thermal coefficients of



with a manual hand tool. SUMVARY OF THE | NVENTI ON
[ 0007] The present invention relates to a di aphragm
wao 200v2029m¢c| udi ng a val ve body includi ng a chanP@r/us1906/062165
fluid conmunication with a first channel and a second
channel . A di aphragmis disposed in the chanber. A
tapered seat nenber is at |east partially disposed in
the first channel, and a sleeve is conpressively
di sposed in the seat nenberbetween the seat nenber and
expii¥or§/ donShctidncbenetent the AB-Aleilhc Gal{d sdablmem®bit arile@it metallic valve
bet ween the seat nenber and the first channel. A valve
bodyiethe EplvE seatBipaBIcE ISt ysoHPle 6P MRBFIYE Inoge fromehevalym Pagm
into and out of engagenent with the seat nenber to

[00@5@”‘ r %'ng{l]l'ep%ll% c%hé’chi%figﬁtiwgl. phent N6 Sk 850915 'StdtS iiltnil apd]., that

con anne 0008] The present invention
disclases hevalveltetlg shavinga angtlinddcaf oppoingt faroieinig @ flow channel for

di.aphragm, val ve. Th t hod includes proyiding a valve .
recciiy & HEMURHh oL TEHAABER 1411 N1DF APEORBURR Lss Fosomls rged in
the Va8 tho@Panmele @BGyanSRGP AN FRANGIy AP S bebM$REkbd hto the

a valve nenber in"the valve body. The nethod further

cylindretali dpening setheivaty cabadiyaptepatps tirg shidrected ribferthafrgide diameter
inser.ting,a sleeve inside a.tapered seat nber. ~.The .

of thi R ERIR PeBr STy UE oS I PRRY ST A AEE AR ot the ring

furth@a®@inastthavhiveitaséd Bewlckf slic Gh@anan¢lthe Vdlec SbeEeitb@idGoove
conpressively di sposed between the seat nenber and the

formad gy the pahyrebodyooRsning wiesdator Tegeidie @i Retitions ehthepealyig bpse, due to

exp&tﬁ? nsgfa{her@arl@ee%Ts%ndHl)\ggvefr' % fle %Fﬁ%nc%lnﬁgi[%ﬁ té aajdﬁ tss valve base
nenber I's novable to conttrollably®urge e di aphragm

expandian, ang. dutendof Neng&gementis wdt hditdvesds eata rapideesble ovalve base.

control flow of fluid between the first the fjrst and ,
Mog¥gndicchafittelof p[r%f@ﬁgﬁmg«xfhea%ﬂjﬁm Ggpeaine Redp the gy base will
nect QAP LdeRlin Fre! ipfacd b Al PiFe b éo%wcaﬁgﬁrﬁ@aiagﬂragm,v AIn¥& will

seat "for a diaphragmval ve without repracing th
compadruse thOQiity ahdichenl awent thgerabfe liahe apd éweditphragm. Finally,
due't0 \éle]got ion of %het \rl]a Efe gsepflioev\lei%gtirsltoctlilgegEoo(%zfe & e Io}o/eening securing the
valve base within the valve body as it is deformed, it is unlikely that the valve base can
be removed without damaging the valve body, which would necessitate replacement of

the entire valve.

[0006] What is needed is an improved valve construction that permits replacement of
the valve seat without damaging the valve body, which replacement can be accomplished

with a manual hand tool.
SUMMARY OF THE INVENTION

[0007] The present invention relates to a diaphragm valve including a valve body
including a chamber in fluid communication with a first channel and a second channel. A
diaphragm is disposed in the chamber. A tapered seat member is at least partially

disposed in the first channel, and a sleeve is compressively disposed in the seat member



seat for a diaphragmvalve. [0011] A further advantage

of the present invention is that it applies a constant
w@owpnexsd ve force to retain a valve seat in pRGI/UBIING/062165

in the valve body. [0012] O her features and

advant ages of the present invention will be apparent

fromthe followi ng nore detail ed description of the

preferred enbodi nent, taken in conjunction with the

acconpanyi ng drawi ngs which illustrate, by way of
betv@canht ecat irit@ntef ai¢ thyl @St anhbleoiniin zOﬂuld tight seal between the

Correspondi ng reference characters, indica

seatappr A dhn §rse shpwskntisval v Begheus r@qv@b@etv epRiroNabéyuree the
dlapgﬁ}{r e%?gﬁltltg ral%‘# (fl& f ; eﬁg%één?e%t ¥t ns%a‘ymrﬂteeé)@? B €6 qlotvé}1 %ﬁc fluid

es are | ustra or sinmpli
betvacrd thd first the famcndavemdtchaeeéssarily been drawn to
scal e. For exanple, the dinmensions of sone of the

ements in the fi ure xaggerated r tive t
1006 or ThY st Tpniieh Slorr s sTRRe daet crstnt HS Siricting a
diaphddn®Yalve MIedi IBRs & uféﬁudeb BrRA@AL Al vl RVEdHy BBl di Sapeharnber in

common but wel |l understood el enents that are useg

fluigh e@t@gmamtwrnwah @dtrﬁtecrl@maﬂllayd heaging| ozéla@rmtb oud ﬁ‘@ntln@rtmg a valve

meri i 3he Yal ety o TerRel®g SR h O Binhartifl & fapftad in the

chaPb&s et ingameipt h ocvBRh &l BEﬁgaleH’Tdeﬁl\ln@EleHE DRAWSE further
[0013] Figure 1 is a partial | oded erspectlve Vi ew

mdb%lesdﬁs%%@ér?ﬁ%‘téﬂemb@f\ﬁé Ispt wéal stén r$tmh@mﬁeul dhe sleeve being

compdtithi Fdlﬁg;él & Betl e R LA ﬁé%pd' ﬁ‘?ﬁ&'ﬁ%{i gﬁ%@ﬁ‘g}téiré?&ldé’fa fluid

n una ed va en a ong I ne
tighp sea$ detv e verdchomemb 04l thEifigst relardhel .S The 4108 snedehet isdmovable

ssenb] ed. val ve seat nenber of the present
to cpp fe;@%bfowge [t%m%@p hregpp ipto and Qut of sagagsaent yihdhe sgpt member to
confBSSEIPbEHuMAUSectlthd ARt ReGR6NndisBMRRtch & hel.

[0009] An advantage of the present invention is that it allows for replacement of a

valve seat for a diaphragm valve without replacing the valve.

[0010] Another advantage of the present invention is that it prevents creep of a valve

seat for a diaphragm valve.

[0011] A further advantage of the present invention is that it applies a constant

compressive force to retain a valve seat in position in the valve body.

[0012] Other features and advantages of the present invention will be apparent from
the following more detailed description of the preferred embodiment, taken in
conjunction with the accompanying drawings which illustrate, by way of example, the
principles of the invention. Corresponding reference characters indicate corresponding
components throughout the several views of the drawings. Skilled artisans will

appreciate that elements in the figures are illustrated for simplicity and clarity and have



[0017] Figure 5 is an enlarged partial cross section
of an assenbl ed val ve of the present invention. [0018]
wob@ravm®i4 possi bl e, the sane reference nunber sPEI/UB200€062165
used throughout the drawings to refer to the sane or
i ke parts. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[0019] One enbodi nent of a valve 10 of the present
invention is depicted in Figure 1. Preferably,
referring to Figures 1-5, valve 10 includes a valve
not BRE¥ssdrdy Nisdéh Ndradn Vtal $aleCavot Yexd@pley thid dm@RRms NG s of the
separate channels 20, 24 for directing a fluid through

clempgqds ipothg dighesgynaybe gxagagrated relategtogdh@talepenshtoghelp & @nprove
[ A S t: her r
undEitab BE of P ifincil SR DrBER (AR 36h, bt wol.
undelistpl rebgimn2Bthasam skeful ednaveart inea ceahenrabiyetasitle cmbddiment
a collet 34 js then installed in the valve cavity 18 |
are Expaselly ot dieRiSHI g oe. t0c§ﬂh_é%§? iavléf%/,Ob%mP@ae‘fle‘ﬁ Githey various
emtRirRdntd HEHY Bl4EntGAnti¥n 18, i ncluding an annular ridge
30 extending outwardly fromthe valve cavity 18 and

t he di aphragm 28 define an encl osed region 32 for
BRIEETRESERAYTOMOE e DRAWINGW of fl uid between the
channel s 20, 24. To secure the diaphragm 28 between

0015, PR R e B BRI, v or

predehr i@agleidny engaged to abut a corresponding tapered
surface of the collet 34 in the valve cavity 18. A
val ve_npenber, 38 i s slidably disposed jn an aperture 40
10014); e BIERFE £He deArhel eX@ﬂJdﬁé OroN lﬁeftilqaﬂgO# A uaﬁ%mﬁlgémaé@. taken
dm%ghkqgjbygkgﬂakggnbawgh_portion 26 of the valve cavity
8, collet 34

and val ve nenber 38 define a chanber 3 1
wi t hin which the di aphragm 28 noves. [0020] To
[00Ednt r BiguahB ys aoxess vedtive ofentassenBied vlee scat nsmdica ph thegrresent
h“éﬁﬁ a stem 42 applies an axial force, such as by a
8§3urized fluid directed through a passageway 44
formed in the stem42. Alternately, or in addition to
[00td)e PFRmEdH [szeehslsbetion, ofahAyentba@inlve of the present invention.

[0017] Figure 5 is an enlarged partial cross section of an assembled valve of the

present invention.

[0018] Wherever possible, the same reference numbers will be used throughout the

drawings to refer to the same or like parts.
DETAILED DESCRIPTION OF THE INVENTION

[0019] One embodiment of a valve 10 of the present invention is depicted in Figure
1. Preferably, referring to Figures 1-5, valve 10 includes a valve body 12 having a valve
cavity 18 further opening into separate channels 20, 24 for directing a fluid through the
valve body 12. A counterbored penetration or bore 22 receives a sleeve 16 and a seat

member 14 that are preassembled prior to insertion into the bore 22. A diaphragm 28 is



such as springs (not shown) can also provide the axial
forces. Upon application of sufficient axial forces by
wW@eoorhoxugh stem 42, val ve nmenber 38 is urged PEIL/GS2006/062165

contact with di aphragm 28 so that di aphragm 28 abuts

seat nmenber 14 to interrupt fluid comunication

bet ween channels 20 and 24. In other words, when the

val ve nenber 38 is urged into contact with di aphragm

28 with sufficient force, a portion of the resilient

install Ve g 8 MSmbéIQBQ ahdh @o A&t iis RigenCiasthed 1nWhI: RallBeavity 18
seat nenber t0|nterrupt fluid fl ow bet wee

ove%wﬁrdﬁ@hgagzo% 2&ollectioly] a yvecr depinm Hepfttheyalye P%‘ﬁb’v% igeluding
an a'\élﬁlll\éF nﬁ%@ﬁo gﬁ@?@lhg% tw e dly SR o n‘g? §é§ﬂ$l l%dandot[lgdiga Plglgm 28

so-shown i'n unasse
defide aBr emsltosbd) ragise i Yor seailtting ntherselbdtivenflbwdes flaid betiveen the

charfiR RG> eI B ANH HORARES a6 Ree 0! dhvalve

bod982 aﬁﬁ@ﬁeecrc@lkéjt Y4, atrnﬁ 35@1&@1&1 g AUASREEsHRLIRERD 1§Tiﬁf€a§5dl}éngaged to
as a substanti’al [y unif orm inside di aneter that

abur eceireg®ndmgdapkréd soffacs| dethe cobbet B m tharvajve sdvetgvi. 18 valve

[ h l ]. lind f L1y
mertBece g S et & 505 30 st ERGRAT skl gP e e
diafApddn®n8! | Qollctiiel e NHe MPP&ESHdreoe D ¥8hOTalst 0ME 16 dofet 34 and
flared 52. Preferably, seat nmenber 14 is corrposed of a

valveanembasigpstsfigere chambaatidrwishin sibegh the diaphragm 28 moves.
polychlorotrifluoroethylene polyetheretherketone or

[Oﬂﬁflj her Tg% %}ﬁl@oa% %@5 ntlérﬁlg)e%%]S t§l)v§1 ]tﬁaﬂg]?agm 28, a stem 42

efer ab ose or a rra
appB&Bf dn atielnfor&t skt ay laj a@trffsemgzteﬁ fand dﬁemsdlthrbhgh b yawagdway 44

ve applicati ons and materials, and al sq hayi
forf%?jiolélttgﬁg g} 1% ternately. 1 dn paditiep 49 g}ecgr%pn%ﬁd Hulg ot%er means,

sucl’%?%@ﬁhgsngfo@%&@ﬁ} 8 aftd ﬁxﬂ%d‘é%%%xﬁ@%rcész Ui 4 ﬂc&‘t"f‘on of

seat nenber and the outside dianeter of
sufﬁm@l‘t ag@l ﬁrreesshyzcafdhmgh btatn 4ndal8 nofmise 38 14 Grgedmth eontact with

i rect i nsj de end 64 of seat nenb 14, Once se
S PEA T e W e s e R
conﬁ’ﬁmﬁ&@fbn B6tvieen Shidfetseth ddat 2. An other words, when the valve member 38
is urged into contact with diaphragm 28 with sufficient force, a portion of the resilient
diaphragm 28 is urged into abutting contact with the seat member 14 to interrupt fluid

flow between channels 20, 24.

[0021] One embodiment of a removable valve scat member 14, as shown in
assembled form in Figure 3, is also shown in unassembled form in Figure 2. Prior to
assembly, seat member 14 includes an outer tapered portion 58, which extends from an
end 64 to an annular shoulder 60 that terminates in an opposite end 66. Preferably, the
inner surface of seat member 14 has a substantially uniform inside diameter that receives
an end 68 of sleeve 16. Similarly, sleeve 16 is a hollow cylinder of substantially constant
cross section and substantially constant outside diameter. Optionally, the end opposite

end 68 of sleeve 16 is flared 52. Preferably, seat member 14 is composed of a resilient



bore 22 and pressed into position. [0023] As shown in

Figure 2, fromthe valve cavity 18, bore 22 is
wele@pos®4 at t he entrance to channel 20. | n onBCT/US2006/062165

enbodi nent, bore 22 includes bore portions 70, 72, 74

that are substantially concentric with respect to axis

76. Bore portion 70 has the small est dianeter of bore

portions 70, 72, 74 and term nates at a base 50 in

channel 20. Adjacent to bore portion 70 is bore

polypadrid afatcfidl Whdic Bs pasycalosbttignblogthlyBhee polsttthbmttREkdtdiRNor other
bore portlon 70 with the juncture between bore

suitgRle Magwels7o, 72 defining a ridge 48. Sinilarly,
adj acent to bore portion 72 is bore portion 74 which

[Oﬂms as%'ebél% s%réf@fa@? co‘iiﬁe@gg o?f; m%%?c?ﬁ mglt%rlgp(ﬁt_;%ﬁﬂ:lg& structural

e juncture b ons
strenighl emdngorapatlbmlgy wWih Jatve sprilzatiensumde nsitaads, tandt alborheving a

ortions 70, 72, 74 fine.a tapered profile, alt
subataly o oo ftant Sg Bt AR Rp R aRidioni SriaS yoh ey 12.

The/ifisigé QiaptRStANtABhEMbEATPhd Elhe IRt SRCNaPEREDS scat 16 are sized so
Addi tionally, annular ridges 46, 48 preferably are

thatsuld S18aelt scat 1§ cpebp edricd ingide of end 64 P6 scattméngbedlIdo Poce seat

merpfer ST HERS, fo P g dBFF nf s SR e St R a8t {08 g8 nco o

]mn@@&ﬁmﬁmﬁyﬁﬂﬁuﬁgﬁﬁﬁﬁﬁrI|y of the same length. It is
al so not required that the difference in dlaneter

bet ween adj acent bore portions are equal . [0024]

[003Y peAsibevatbdictna: foa depmlys sndty7h. bpxe 274s é?séosr?létat the
entrhﬁé@ troeéﬂlaﬁﬁ)el B(Ci gdrﬂeaé'm@d?‘}néﬂteboérﬂ BaRdEd (Lrgqa%rt (_{J 170, 72, 74

e, an OV hor nust annu
thatlhﬁe sdb@tan&ﬁ:llgs&mcelhtylc bethpieﬂinat to dxiao6. | Borefportlceb(ﬂhmﬂsethe smallest

the r r of i s c cur ved.
dlarﬁ%tgreofptzﬂ%? Pgtﬁ@n% 4?& mnﬁtec?gaéé &5@ ﬁaﬁ&?elezﬁ Hidjacent
to Jofe PYATFRL 10 & @@@%0@0@'7@”\?&%@%%% ﬂfgh@l?' @ {: dMridlert h8n bore

axis 76 so that resultant forces devel oped between
porteaai0 wehitley jubidturdlzgecqobart pagiorns 70,772, defmlngmddgﬁt 4B vBimilarly,

Sy S5 Bl Y b P GPGHR hr ta
bor&pHEbAML IvAH the §airbAkrk beBRRZhIREL p&itions 72, 74 defining a ridge 46. It is
to be understood that bore portions 70, 72, 74 define a tapered profile, although the
circumferential walls of the bore portions 70, 72, 74 are substantially parallel to each
other. Additionally, annular ridges 46, 48 preferably are substantially perpendicular to
axis 76. It is also to be understood that bore 22 can include more than three base
portions, if desired, and that none of the bore portions are necessarily of the same length.
It is also not required that the difference in diameter between adjacent bore portions are

equal.

[0024] It is to be understood that base portions 70, 72, 74 are not limited to a circular
profile, and can include, for example, an ovular profile, nor must annular ridges 46, 48
necessarily be planar, that is, for example, the ridge profiles can be curved. However,

both the base portions 70, 72, 74 and ridges 46, 48 must each be symmetric about a plane



each half of the seat nmenber 14 and sleeve 16. It is
al so to be understood that sleeve 16 has a nmatching
wWEe@iild®14M t h respect to base portions 70, 72,PTHUSHOEE62165
to ensure the spacing is also symmetric, and thus, the
resulting installation and operational forces between
the base portions 70, 72, 74 and the sleeve 16 are
al so symmetric. That is, if the base portions 70, 72,
74 are non-circular, sleeve 16 has a simlarly
thatd@edihguéR Gvithoie 6xik G8lsathapi@hithie fofc@O@Bkloped barsteah beat ARmber
preassenbl ed seat nenber 14 and sleeve 16 in the valve
14, hgesy pestionsnl), 622, of4. sadh sleevppdf. during ipstallagiopdasi wieB as during
I
opefibf 57 4§ PiSlurzBR AR Ich e s S cquiPihplied o
caclahaf sf éﬁ\seatlrﬁemblera]lm aglkimve Wot ﬂlt 1a>alss td be anderktood that sleeve 16
addi t.i.onal | e seat nmber izng eeve 16 tomeid
has §PaHKRAPORE Bt SeRbado Bow RGN ). Dord 9 (f Anfoe Spacing
is a@@ %9&%69%3 lahil A, fﬂe@%ﬁﬁitlr?glséﬂaﬁgn ﬁlde@ﬁé?atfbﬁalaﬁ%é b@ﬁ&%n the
of boré portion 70 and the juncture of shoul der
bascapdrttoap &0ed2pad4 tandrthd 81@% §éaetre rebseb srmibdtrigh u'tfhatrus,dgfethe base
nd 52 he r ov a fl.ui.d tight seal :
PO“b‘Eisv@e?(rz ﬂé Y 88V 8“‘:‘1‘8 r? eﬁ%ég o?m‘bléfs‘% %ﬁhg‘ﬁﬁ@l ngg-circular
pro@k. seat nember 14 extends both upwardly and outwardly
fron1bore 22 a predeterm ned distance for |nteract|ng
th the diaphragm 28 to control fluid flow betwee

[00%5& annEP dnspgl thepreasgerplled S??rt agreleer d 4sapdseene 141 i yhe V%JV@ body
12, %I%Cg&l of &g?{n%ﬁl%gr o }svﬁgateﬁg bzgg : Srﬁgée&?han trﬁln%g Figure 3, a

I NSI laneter O €ess
toolpytidi de teblagretierreqdiredt tol ﬁﬁﬁttaiﬂ thorstatomembert apemddsiceve 16 in

portion 58. _Stated ot her way, durlng |ns |l ati on of
alighpentgith ayis fgapd ﬂaﬁ?ﬂ YOREHeab membey {4 padislecve 16 toward an

1nst£’le'dt dr%@at@{i bliGorsH bRE©20fm ttﬁbeseta%ﬁ o@ﬁlloﬁ Ofif@ @n@ 82 10% sleeve 16
['asti cal $ ?orne d by ridge 48 as the’ tapered

abu'p;d}ase DhofB®re porftuontmand pregssadrei aftsboule ddamd t@Rerdzl/pdrhen 58 of
BB 00 2ol ot AT LoRall o S 01 LA con
slee%" €61aRg bekR I FREED2 0End BE of scat member 14 extends both upwardly and
outwardly from bore 22 a predetermined distance for interacting with the diaphragm 28
to control fluid flow between channels 20, 24. To help provide a substantially fluid tight
interface between seal member 14 and bore 22, the inside diameter of ridge 48 is less
than the outside diameter of at least a portion of tapered portion 58. Stated another way,
during installation of the seat member 14 inside of bore 22, at least a portion of the
surface of the tapered portion 58 is plastically deformed by ridge 48 as the tapered
portion 58 is further pressed into the bore 22 by the installation tool 54. Additionally,
due to the presence of sleeve 16, which substantially maintains the inside diameter of the
seat member 14 by applying a constant compression force similar to a spring, the seat
member 14 is plastically deformed to fit the space provided between sleeve 16 and bore
22. As further shown in Figure 3, the tapered portion 58 of seat member 14 is forced to
conform to the bore portions 70, 72. A small gap 56 in bore portion 50 between end 64



seat nmenber 14 by applying a constant conpression
force simlar to a spring, the seat nenber 14 is
w@k@gtoxwad |y deforned to fit the space provi deRCHES200€062165
sl eeve 16 and bore 22. As further shown in Figure 3,
the tapered portion 58 of seat nenber 14 is forced to
conformto the bore portions 70, 72. A small gap 56 in
bore portion 50 between end 64of the seat nenber 14
and the base 50 of the bore portion 70 can remain, if
of thkesdat @tbmblay 18iaad fig bdae Sofehd BoregRetion PITO&! rehthimrifl desired, by
. .sleeve 16 to account for thernmal expansion of the seat
SlZl%%éaorq%Z SpYanBPLerHE and sleRye he b acspuntfar theraal papansion of the
d4seat nenber 14 and sl eeve 16 provide numerous
ene |ts In addition to providing a fluid tight sea
betmeen the seat nenber 14 and the bore 22 as
[0025]i gi hhA¢ Iayrahgmnaitlcefdthei e d%'i’seaipefrd:djisehtpmembw &4 iand sleeve 16

annel eve 16 pl ddi ti ona
ProggaPRaSERY doratedn FRUTRE [ B HahBdlviq ehC el bigen e sea
merBY&N 4tdndNh&€b02 @2l as Irigidall§linstd NG, ACFRARILMEA Hrd9&S iMGhannel 20
all ow the pol yneric seat nenber materi al to expand due
resulty nhdeevel 1@xpplygigoaddiionad commirgssidaeforass | oo cbear mgaber 14,
rneabilj.ty int h neric seal material .. This .
credi B AR I o el BhE EtheR bt FFpREP Lo SRVE R pheofiimerip sea
merfbdSthabtialadol skpaenItiand tIERMBr &58h60n to@ th RecHeRfe BN or gas
as well as the sleeve 16 bei ng of sufficient
pergeability intl the thobearis tcal meteeipl. t FBisf parsiont peaeriipnply dugdo the
slecR@ llg J\Juﬁn g@{ aql? Eorﬁ?atn%érﬁ'é egs%ﬂ 39he Itltﬂeﬂg)eﬁ as Well as the
expa S|on sUCh expansion preven |on
sleefre nige being ub sﬁﬁhﬁh’s/\nsﬁ”&ct’aﬁl stisagpt fobleact chet Iﬁ&bmilcreated by the
cycling, due to the polyneric seat nenber
polyrhgiicnsept %E‘%Fli ’@F"@ﬁﬁ g SO A SERDYAR N%lﬂ‘otuﬁ é‘t‘Ch1 gpansion
pre\%ﬂtl% QEE s&dt tWﬁd QiR RE Hel'k%Fbe_tpﬂﬁfe t8fth5fﬁ{a@|cycﬁ’ﬂgt Rue to
the risk of the polyneric nateria king | oose
the polgmetic seat hemlodrheringor thsyma wokfigidnh of axpaasnon/f@pnﬂratuelon that is

an otsrﬁ%t@ﬁm ?n%%d%g@:a Uf ff%%f]ﬁ;n elé%]u {ﬁp tﬁg gsl% oé gtredpoqymer?c material

“worBiAR 8b&¥e @8 tilBe Iﬁ%ﬁer%?rd&ﬂngQﬁﬁmatfonp el sc@vB¥mber 14 is
fromthe bore 22. That is, at |ower
sufficiently compressed so that at the extreme operating temperature, i.c., cold

seat

temperatures, the seat member 14 doesn't pull away from the bore 22. That is, at lower
temperatures when the seat member 14 is maximally contracted, the level of compression
experienced by the seat member is reduced, but not eliminated, while continuing to

maintain contact with the bore 22.

[0027] A further advantage is its utility in response to raised valve temperatures. As
the valve temperature increases, the polymeric seat member material becomes more
flexible, typically lowering its ability to counteract fluid pressure. Due to the
arrangement of the bore 22, tapered seat member 14 and sleeve 16, in response to rising
valve temperature, sleeve 16 expands, tightening the seal with the polymeric material.

Tightening this secal provides improved seal integrity at raised temperatures.



tenperatures when the seat nmenber 14 is maximally
contracted, the | evel of conpression experienced by
wWao b@78ea14 menber i s reduced, but not elim nat eRCT/BI00&062165
continuing to nmaintain contact with the bore 22.
[0027] A further advantage is its utility in response
to raised valve tenperatures. As the valve tenperature
i ncreases, the polyneric seat nmenber naterial becones
nore flexible, typically lowering its ability to
AddigeHaller at tht lamiabog@nas ofrtBe pladentt i@véhdnaticange mRatbep 14 is not
the bore 22, tapered seat nenber 14 and sl eeve 16, in
susqegl Pl nieParBiapensi taptisadafernpatiopedust i arolanesd\expegire to stress or
g t [
ol BRI Rprah 0} BRLPDThiLE: 8By dhe DI NTA Ripe copptructed
of mandrédy ndtysusteptille secketenper at ures. Additional ly, via the
arrangenent of the present invention t he seat nenber

[Oﬂéﬁj ogéqységf%glgaj ol gl %‘[Pt nt I{g?tsntgil quﬁégrreggntt In?vrentlon
is tHa@fE?&fv%I S Be Qfat GAc@@Rr 14 RASHI &h%%%& la&ﬂng lal Yt h@ndfal®ol, such
sl eeve 16 being constructed of materials not

as adwgd eq@t(nbil showo).cTeetappin@0xdcanvbe senddp cngageatidive il @tmgasily and
van ge of .the arrange nt of the present inventi.on
Con"%“?ﬁ% PbOPFB\thh &° thes e fleibe T ig U8 Gy Jnanval
forcdSiFAG: f r6MBVAAs PERIbA dicaBlthe ﬁg&@d asnsarubiditoft t@pe 7ot
shown). The tapping tool can be used to engage sl eeve

16 to_easily and conveniently repove both the sl eeve
10023 anW@@afherré‘ﬁﬁ@FOIM asy BeRf rdF?'fél 6t yithaisfRienaeofe e preferred

em‘t%ﬂﬁﬁetf? Fit GEITBY RhddrtoB® gg 'tlﬁ)l[sg Blgg?d %Othf: hE ¢ zﬂ%‘flgﬁjs chan%es may be

construction of bore e inventio
mada:amdhﬁqewaktetsGnayblﬁisuhsmﬂutddd’beelemeets ttlmerenfpmdfoet dgehrting from the

scopael e Iversian. I d0dition rah G0 nthat ROSEARS adafla phticular
sﬁu%ﬂ HahaBGA 5B PRhRRIT kiUh iR rwﬁloﬁﬂﬁéﬂaﬁlﬂglﬂl?(grﬁ & cssential

wi t hout departing fromthe scope of the invention. In
scoedidhictcob il heradong, rrogirftérsiad it sharay civeonmed detlomigadapttha particular

o R RSB P 0 TR S G2 Rion
that the invention will include all ernbodlrnents falling within the scope of the appended

claims.
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scope thereof. Therefore, it is intended that the
invention not be limted to the particul ar enbodi nent

walt@choved as the best node contenpl ated for cBCT/YEI906/062165

out this invention, but that the invention wll
include all enbodinents falling wthin the scope of

t he appended clains. CLAIMS 1. A di aphragm val ve
conprising: a valve body including a chanber in fluid
communi cation with a first channel and a second

CLAMagnel ; a di aphragm di sposed in the chanber; a

10.

tapered seat nenber at |east partially disposed in the
first channel; a sleeve conpressively disposed in the

. Aedipheimeslvbebmpasinghe seat menber and the first

channel to maintain a fluid tight seal between the
seat reMtEe bady indheding psthapthan pe fluidaeemeupightien wathire first

ggxﬁg#ﬁﬂggié%g%hgkkﬁghy urge the diaphragminto and

engagenen ’the seat menber to control flow
of fl ui dlaftethygmeispbbed ifiitics¢hatdber;fi rst and second
channel. 2. The valve of claim1 wherein the first
channet t2pgied srp geaber gldsast parbialdy dispesep ér thefypt channel;

recei vj ng%\teh@orﬁﬁt%gsim%ose’ﬁ' in e Al MRk %L&t@vie@h %he ieat

wherein the at east one counterbore I's concentric.
Thensmbareandfthe lfiait oh3nnwh ¢ @iamtiine Atidl texhs tscabrbetween the seat

counterbore defines at |east two ridges. 5. The valve
of %Trﬁ?%afgm?etﬁré‘iﬁ‘aflﬁ%’ %‘@g_t menber is a polynmeric. 6.
The va] yfvOmembai BbabBOR &nftollgy S8AL thEBERRFaghSinto and out
pl astically defornmed and conpressed between ghe first

chardgegagengnt weh sheessaemdmbemtg dongolafldvaoi niddfetwémm the first

the first and second channel.

The valve of claim 1 wherein the first channel includes at least one counterbore for

receiving the seat member.

The valve of claim 2 wherein the at least one counterbore is concentric.

The valve of claim 3 wherein the at least one counterbore defines at least two ridges.
The valve of claim 1 wherein the seat member is a polymeric.

The valve of claim 1 wherein the seat member is plastically deformed and
compressed between the first channel and the sleeve during installation of the seat

member into the first channel.
The valve of claim 1 wherein the sleeve includes a flared end.

The valve of claim 1 wherein an end of the sleeve abuts a base formed in the first

channel.
The valve of claim 7 wherein the flared end abuts a base formed in the first channel.

The valve of claim 1 wherein the sleeve is composed of a material that is different

from the seat member.
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menber into the first channel. 7. The valve of claim1l
wherein the sleeve includes a flared end. 8. The val ve

woRoocheddm 1 wherein an end of the sl eeve abut SPEI/B&XE6/062165

11.

12.

13.

14.

15.

16.

17.

fornmed in the first channel. 9. The valve of claim?7
wherein the flared end abuts a base forned in the
first channel. 10. The valve of claim1l wherein the

sl eeve is conposed of a material that is different
fromthe seat nenber.11. The valve of claim 10 wherein

The 0gliE b€ canh 10fwiexEARSIoofflt@nbf agianeionRbntidtEios lof Eiesleeve is
is | ess than a coefficient of expansion/contraction of
tenethan arcophbigisat of erpansioryeqnisationef the et mestbchg a

di aphragm val ve, the steps conprising: providing a
Panetbodb i onsisictiog agiaphusigamzdre, the stensicdmpoinimgni cat i on
wth a first channel, an . second, chanpel ; insertin

val ve TiehiEe SV APulpE SR RERINES can Bk dEn e

I n 4 et dhaandend bstsmdrthidiel;val ve menber and the first
channel and the second channel; inserting a sleeve

i nsi dengerEngphevac swabehdbevalve Redkt i ng the seat

nber. - i al i [ I
seat naiCEHpBREH B 0y hihlo BT ENBA Remtb g the
sl davtechamtt] ihétheiseadndathame®l to provide a fluid tight

seal bhetween the seat menber. and the first channel;

and wHBIEIHE § HECNFAPYEC AEAREEd SERRG MEvabl e to
cont r ghl @By Hr Q& L Qtpl'e.ﬁs%gﬁhiaﬁl&qn aRd R4 ch@inel, the seat
engagenent wth the seat nenber to control flow of
f | ungnbet ey doheréssivsty disposadr bttwaod tbe cshavste canainthel first
channel to provide a fluid tight seal between the seat member and the first
channel; and
wherein the valve member being movable to controllably urge the

diaphragm into and out of engagement with the seat member to control flow

of fluid between the first the first and second channel.

The method of claim 12 wherein the step of inserting a sleeve inside a tapered seat
member occurs prior to the step of inserting the seat member at least partially in the

first channel.

The method of claim 12 further includes the step of removing the sleeve and seat

member without damaging the first channel.

The method of claim 12 wherein the step of inserting the seat member at least
partially in the first channel plastically deforms and compresses the seat member

between the first channel and the sleeve.
The method of claim 12 wherein the sleeve includes a flared end.

The method of claim 12 wherein an end of the sleeve abuts a base formed in the first

channel.
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13. The nmethod of claim 12 wherein the step of
inserting a sleeve inside a tapered seat nenber occurs

WEr0onoed t he step of inserting the seat nmenmbePCHUS2006/062165

18.

19.

20.

| east partially in the first channel. 14. The net hod

of claim12 further includes the step of renoving the

sl eeve and seat nenber w thout damaging the first

channel . 15. The nmethod of claim 12 wherein the step

of inserting the seat nenber at |east partially in the

The sictedinonelaim! Bs ihealin Yhod dhednddasthts anpie $o@sed ethe first
seat nenber between the first channel and the sl eeve.
glgnnglhe nethod of claim 12 wherein the sleeve includes

a flared end. 17. The nethod of claim12 wherein an
&hemsfhodind climaeviieinshaslpeysas tempesdd iof atiperial that 1s different
ﬁhantﬂel.ajfgie EP? met hod of claim 16 wherein the fl ared
end aptts ™" bake formed in the first channel. 19. The
t ho f cl ai 2. wherein the sleeve i.s conposed a
TS Bitheft offebdim 19 PRt & hoerhEn oS el Saipeyon apthe Heeve
KhessMRiO&h Bfici St Rk Jes RO RIrAtRN ©P & dobt BHhbLAT
expansi on/ contraction of the sleeve is less than a
coefficient of expansion/contraction of the seat

menber .
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