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w8 hh2ig present invention is directed to q,dﬁlls\éﬁmmzms
construction, and nore particularly, the present
invention is directed to a val ve seat construction
for diaphragm val ves. BACKGROUND OF THE | 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 diaphragmto
effect the desired fluid flow.pressure control. O her
attributes diaphragm val ves have are |ow internal
vol ume, high sealing integrity, conpact size and fast
actuation/ operation. [0003] After being subjected to
operati onal use, especially involving caustic or
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abrasive fluids and/or particul ates or condensates,

val ve conponents, notably the val ve seats, becone

worn or danmaged so that the valve can no | onger
woliGholy Properly. One solution is to repl a%ﬁlﬁ“ﬁ% 6/062165

entire valve, which requires disconnecting the o &

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

v
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repl acenent valve seats have been devel oped. For
exanple, U S. Patent No. 4,715,578 to Seltzer
FIRISOF ¥ESINVERNTMEN seat nenber conposed of a synthetic
resin that is threadedly engaged with the val ve body,
incl uding _an O-ring dispgse tween.the val ve seat
002 e hd e Btnl Dt LEGSRE e of Vit cpliBiutfa oBla more
partitthrlig itigpredea tivediRndndiedted tohevitad saadedukirodtentisr dibphragm
expansi on/ contracti on between the non-netallic valve
val¥at menmber and the netallic val ve body, the valve
seat nmenber is susceptible to working |oose fromthe

BAR GrOURMYVOF TOE0BRANCIIoNr val ve.construction is U'S.
Patent No. 6,854,713 to Lin et al., that discloses a

lve dy having a | i ndrj cal .apening fornmed in a
10088l YRBRRars ViR, Bedlk, pHids xR B e Arteteg control of
fluida! YRaphespen vaikg 26 Rithieed RGhMfesphcAiond s tothBBalvie ember

the val ve body. Once the cylindrical non-petal valv

: . e
beipg disedirgsiniemnd quh & eondertivvithor frahragmi which dkswisp dinpsiga valve
' h b (13 ' | eg, . :
| bt S la] 9B, 1A, bt s i
flowgkassurb agmrol FiCiing ed¢tribuee didpirggo velves tdve dre bow nternali vegpme,

. further conpress the v the ring and
nish AR s PR G55 Pag o FRLIS SRREPEIAEER, |\ "The Vel ve
body opening sized to receive a portion of the valve
[00B3lse, Adiee Hemeesibimsilot operttivmal/ abey eesbasadly Howewngr caustic or
whi |l g heing configured to.address,val ve base
soriea oA o B JeRR e i Fol BoRaR apibi g vaive
seatspb&ofne plat @8 khaged| sy @hd alsevalMoedaelbngd Hiencpow pepsrinf One
press-fitting the tightly fitting ring inside the
solyfignyg 19y a@ivww%ﬁlq cnige s rYRiGh ERIBF P HRRnETrE g*&eolgfvaﬁ?eﬁom
the CBAMELE BRI HEOM p:pﬁ&ti%ﬁ Sr B 38 MenWie @b Whink those system
c u

onprom se the quality of the seal between the valve

corpagenandn hditien ipHicaenst oftheateplpcerarné valyeacqse musbhe drken to
' Y : i ' .. the opening
o B B e D PR KR Py oo 11
is deformed, it is unlikely that the val ve base can
[00B4 r efrovedittainphtsu addiesretlisrgoblam. veplacempadye]venpratshhave been
ul cessi tate o e Lr Ve
dev\l-é\%)a ] %ﬁ% Fx%msplt?ielg.gé ?Qélegtc gﬁeg’ﬁ%%@éeg) \Slg%fé dﬁclggels a valve scat
membersdompobddost 4 hatthepie redid har eplhaedatintngfed tvishthd vave body,

.. Sseat’ without damaging the val ve body, i ch
incfid b PBREE CAORE BN e HIEE W Moo W i BRI body.
" Hokowk, SYMYARYnOFinEiiink NVBAT IdiRERRO 7h| nhas@Dr dedfiients of
with a first aspect of the present invention, there

is provided



a di aphragm val ve conprising: a val ve body including
a chanber in fluid communication wwth a first channe
and a second channel; a bore forned in the first
channel, the bore conprising a ridge; a diaphragm
di sposed in the chanber; a seat nenber at | east
partially disposed in the first channel, the seat
menber having an outer tapered portion, the outer
tapered portion being disposable inside the valve
body, the outer tapered portion of the seat nenber
bei ng plastically defornmed by the ridge when the seat
exmrpsiprE pontgctipadbetrica dhe qq)nt‘rﬁ(galbg)yzg‘:fe sgatgpepies and the metallic valve
r [ ‘ LS ' ; erhe t he
b o e B, G

ti ght seal between the seat nenber and the first
[068Flannénothemuelee varlsiractipani df-SnBtets | No- tteB5d o8 rie Lt §l» that

 aifhE o I LRRTREL TRPRRG Bk FRERORTE Ntkhinet for

recdiving ta @titdrieceomdmetabmried basp. 0008 ppanirciodndancgomiet farmeed in

second ,aspect .of the .present .i.nvention, there i .
the Jp5G; b9l DR o B PIRCJRETR R o R R R e o the
cylih@caBp@fk BARPLAISE By, Bliapétadi it id diredtatembpodly inside diameter
i ncludi ng a chanber in fluid communication wth a

of e regtindrirah pe-maf valve deghd FEREreTsndgendiearyr figd Ph rne
ﬁuﬂtﬁé}ecomtp:}ég mrfﬁ;%eiaase R RA R SATRId t;ﬁb RE1a bB{iﬁgﬁth the groove

Inserting a valve nenber in the valve body; inserting
forrgeddinathh valymbody theningh sistieto fsetivie e pottier of dhoywalvebiser due to

d the first chanpel and . -
o oL 4 L2 e PO 58 SRRl e s

exp@idiodl U.apesed Mol 834,718 ns afdt i digetbheo seadplaeitevalat base.
he first : nnel., the seat .ne

| east partially in c er .
Morgayaigthe é’ﬁ??ﬁ%*s%’i‘y RFETSHNG H&s%@flﬁgf%ﬂﬂ& ristdg (e yalve, fge will
necdsBRilf IdERtm TARREIce 0P tRY PMIIBasd dbhtdbtfhetth®BlapB@gd, which will

bet ween the seat nenber and the first channel, the_,
compypmeipe tha erléy of dhet seahbeweenttbe yalxe bessppeé thepdipnhgagm. Finally,

Leal | : ] iy o
due 2 BFohED IAERHRE TR il b OBRIPR, BUBRSRY, pecuing e
valvebaizewitlie itegvaio dslyeastibis clefurmod, | s luplikal g that the valve base can
- di aphragm i nt o and_out . of, enga t oWt
A e L S e S s
the @@eOMvechannel ; and wherein the outer tapered portion
is di sposabl e inside the val ve body. 100091An

d f ot . t,i ti ' that it .
0003} SV R Resprdib e Bp SVAFUBTEARE Hegperirapragho!
the WiBJc\6BaWhitHd O ank @Rl caké RElvE Bedyy Mhied repll0hOHARO bE efcomplished

_advantage of the present invention is that it may
withgrearepkhagd €9 of a val ve seat for a di aphragm val ve.

SUMMARY OF THE INVENTION

[0007] . In accordance with a first aspect of the present invention, there is provided
a diaphragm valve comprising: a valve body including a chamber in fluid communication
with a first channel and a second channel; a bore formed in the first channel, the bore

comprising a ridge; a diaphragm disposed in the chamber; a seat member at least partially



[0011] A further advantage of the present invention is
that it nmay apply a constant conpressive force to
retain a valve seat in position in the val ve body.
[0012] O her features and advant ages of the present
invention will be apparent fromthe follow ng nore
detail ed description of the preferred embodi nent,

dxsﬁ@&ﬂh the fieRRhMMet, ItﬁHlse\At ﬁqhmbaqlaaﬁ@cumﬂwlmrﬁr@mmg She outer
which illustrate, the princ

Lapestd peigon BT BRI Ib ﬁ%miﬁ@ PRk ineonites s prdpe of the
sea Iﬂgrlngétb%m%g{}ésﬁg@ﬂﬂﬂéf&g}egmggﬁ@%eswﬁé?lr R4 80 HendbBeis assembled

several Vi l'ed artisans w ||
in thplprreci deese bmapreaﬂlmdlsgospcﬂl i the sfat ggmber betwcen the seat member

andﬁheé ﬁgsi 8%“["& t%glréaﬁnt 1:}}; %18 tygélf"gfi%l B!:t%:) &!ﬁr} e %QQ nb&ﬂlfeﬁ al@the first

chaglildf,ﬁaﬂﬁiaomﬁveQﬁerﬁmmn@/fableh& ceﬂtmmnlymrgertht kiaphnagmrlals) amd yut of
e exaggerated relative to her lp to
engaggmest BTl St ST t%?m\?a HorThED R st et i second

chaRigsent invention. Also, connnn but wel | -under st ood
elenents that are useful or necessary in a :
commercially feasible enbodi nrent are typically not

{OORﬁp' cteq,i R -Qagdk &fnfAC clogtlﬁ %glﬁecf;‘ og fiec> Fé@é{trlﬂ%rﬁi@n there is

ew of these various e resent
promﬂmismtneﬂmd f@ﬂoﬁﬁn@ﬁﬁ@@ld@hMIMewm prising: providing
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sech0AAR I b ®e Porhieddn ﬂ&rﬁrmihaMI thelbole comptisise atrldge\; inderting
an unassenbl ed val ve taken
a valve member in the valve body; 1nsert1ng a diaphragm in the chamber between the
valve member and the first channel and the second channel; inserting a sleeve inside a
seat member having an outer tapered portion; inserting the seat member at least partially
in the first channel, the seat member being compressively disposed between the sleeve
and the first channel to provide a fluid tight seal between the seat member and the first
channel, the outer tapered portion of the seat member being plastically deformed by the
ridge when the seat member is assembled in the bore; 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 and second channel; and wherein the

outer tapered portion is disposable inside the valve body.

[0009] An advantage of the present invention is that it may allow for replacement

of a valve seat for a diaphragm valve without replacing the valve.

[0010] Another advantage of the present invention is that it may prevent creep of

a valve seat for a diaphragm valve.



along line 1-1 of the present invention. [0015]Fi gure

3 is a cross section of an assenbl ed val ve seat

menber of the present invention. [0016]Figure 4 is

cross section of an assenbl ed val ve of the present

invention. [0017]Figure 5 is an enlarged partia

cross section of an assenbl ed val ve of the present
[ooifvent i onsrfhGOAREWASE SMBE pRO&S idogtion B €has AMEay apply a constant

reference nunbers wll be used throughout. the
compresdive §or © Teieinet valy eRingapEoR i the P(g"‘iog?% . DETAI LED

DESCRI PTI ON OF THE | NVENTI ON [ 0019] One enbodi nent of

a valve 10 of the present invention is depicted in
[00E]gur e Dithéerfeftereabing advaftegesiofghe preseng dnestian svill \pg) apgarent

e 10,1 udes a va 0 12. i | .
vor ik RELVEEE T 0kl 08 ALY Sk Ve i
conflincesi Wi tie dooinpaiing dgtwib grewliah iBuspety b 2vay/of example, the
,cpunteugoned Pene rati on,.or Qore 2 regpiv %:%:&ﬁ%?%%dm
pringplegrf the dmgntions presponding FergPace PRI RN S FqrispPonding
confpRnéfISBESughPutithd QvEREvRAE Of the.drdwiflpa Bhiliad BitRshsi will appreciate

that elements in the figures are illustrated for simplicity and clarity and have
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-instal |l ed over the seat nenber 14, and a collet 34 is
then installed in the valve cavity 18 over the
di aphragm 28. Col l ectively, a lower portion 26 of the
ity 18, including an annular ridge
“é&ogﬁ@%ﬁ% outwardly fromthe val ve cavity 1é§§ﬂgﬂgﬁganﬁs
di aphragm 28 define an encl osed region 32 for
permtting the selective flow of fluid between the
channel s 20, 24. To secure the diaphragm 28 between
the annular ridge 30 of the valve body 12 and the
34, A [ i
nott Rice S ool itk 18, KL, or oo BBE, I SHUSIFL S sal® of he
elesmth dic the gTgutes enaydicl exbgRatédretahiee toadthe ebameantsyto hglp té improve

al ve.menber. 38 i.s .slidabl-y disposed..in apertur
undf e o prrangrah S SRR kg, Aha R By e
undBstoddod1éeetd ﬁhlﬁtl e ukdfel drgﬁ%ﬁslsa@ﬁ)hi 4 ﬁﬁnnb rﬁ@mﬁﬂ}éi tfe]lc’a@ibleaémﬁﬁdiment
~cavity 18, collet 34 and val ve er 38 define a )
afecfﬁalﬁ%}éfr noj degjctedi 1 QUETAR Telatg sk altoisd r‘fwegfthese various
emL&ﬁ%@MJefﬁ@gkﬁ&hhﬁQanane val ve nenber 38 toward the
di aphragm 28, a stem 42 applies an axial force, such
as bﬁ,aﬁﬁgessurized fluid directed through a
BRIBEDESERIBTION OB THPRAWAG St em 42. Alternately, or
~in addition to the pressurized fluid, other neans,
[0033Ch  @$ruSPT IsNGSartid @LplSNQAWRspEAR e e Rh Q¥hHenbiB@valve of the
axi al forces. Upon application of sufficient axia
prepasit Beentipf- or t hr ough stem 42, val ve nmenber 38 is
urged into contact wth diaphragm 28 so that .
[004PPNFRGR 285 3N SRAbIAPHRES seddlort F D bdsbetitled Vatdtaken
communi cat i on bet ween channels 20 and 24 I'n ot her
alopplins!-1 whthe présentyevepsomenber 38 is urged into contact
W th di aphragm 28 with sufficient force, a portion of
15e T @Rykd | A dsSonf1GPehH ' ABMbLH JFdh t
Foocgﬁt acfgluvé ?Eg%ﬁ#ggsgge%t ne ea{rS 14 to interr upt #rl uid Do
mvédtow bet ween channel s 20, 24. [0021] One enbodi nent of
a renovabl e val ve seat nenber 14, as shown in
senbl o . L . .
00 BB ot R e HE S lsophtip B f SRRl pvomion,
- nmenber 14 includes an outer tapered portion 58, which
[00&%lt endigufa Hris an catrdze@dparital axosa rsactioar ofstroagserbled alvh axf the
, ' s in an opposite end 66. Preferably, the
pﬁ%ﬁ%g%ggﬁﬁface of seat nenber 14 has a substantially
uni forminside dianeter that receives an end 68 of
[0088]e e v & IkGaveSpensibs, Ithe, sagloaefeecnté niugbars ivall bowsedythrowgbout the

of substantjally constant cross section and
mﬂ§ﬁﬁ§#€ﬁ&F§T@§SI§%gﬁ ﬁﬁm%%tside di ameter. Optionally,

the end opposite end 68 of sleeve 16 is flared 52.
DEPASLED AHSCRIBEARIN oF e INMENSI@nposed of a resilient
pol ymeric material such as : .
l'ychl orotrifl u et I ref. No]
oo, 2 BuE P of O A PO BB Sl AR [ SRhRIG iR Figure
1. Pucthaghbfgringnp dsadesof-5,matval 10ancladesatvelvie dbdyp12 having a valve

sufficient structural strength: onpat.i bility wt
a1} SRER PRI Bt Snate HEarE 2 AOTRRUAE hitbid Ryl e
vahaUhsiiyarnt | Al doyntsibaiddagentthaion®l beRETS 1c6diedta Bkeve 16 and a seat

expansi on/ contraction as the valve body 12. The ]
metbgri Iddhai agnpicasepbled HPT IRaRSEIONIALOARR DR E2 0t dippfgagm 28 is

di aneter of seat 16 are sized so that end 68 of seat

16 can be directed inside of end 64 of seat nenber

14. Once seat nenber 14 and sl eeve 16 have been

preassenbl ed, end 64 of seat 16 is directed into a

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

Figure 2, fromthe valve cavity 18, bore 22 is

di sposed at the



entrance to channel 20. In one enbodi nent, bore 22
i ncl udes bore portions 70, 72, 74 that are
substantially concentric with respect to axis 76.
Qr ion 70 has the snallest- di aneter of
Wg&?@ﬂﬁﬁé 70, 72, 74 and termnates at a bas€ (%8[5@91061{152163
channel 20. Adjacent to bore portion 70 is bore
portion 72 which has a slightly larger dianeter than
bore portion 70 with the juncture between bore
portions 70, 72 defining a ridge 48. Simlarly,
. ntion
mst%gécﬁéveg l&he ﬁ%%tl ‘%'ﬁaé?qer éngl Zo% ejt §4 Fsotig%l %gt?lt(leedo R e va%glty 18
ovenntﬁd‘dliﬂ‘lﬁagnuh&t Gbldbcheély\ﬁﬁlbwbopc&tlﬁmiﬁ ofths vﬂﬁe ca?dty 18, including

om Sl e 36 K ind Sotatdin Fo S SuF L i gF A e diaphiigin 28

defﬂﬂetdilobkgﬂbs%@ Qe%bﬂi canbepenhitaly Wal defec@¥e HHR dYON@d between the
“portions 70 74 are substantially parallel to

chagpglh 20t Her To &s&aﬁetth%ﬁlaphlr9glna?ﬁm%ﬁen ﬁh%@@glaaedg%@ of the valve
bodgvr 19%%&@1‘&! bl @{ £, %‘ﬁ‘& SR & RRAHCE B &rihnefcdl) dhgaged to
IS a so'to e un rsto that bore 22 can
abult mcioud@ondmg tagvadl sunfaee ob dwecablor 84 onthc vafvedwsity é8, A valve
hat f the bor (PN ar f
8 is slu{lh%ﬁz %1 os?c{' I, ana lét%% r‘;‘o tfgrrnzeccll dn r%]e Pgts?laﬁo lyu‘_c&g the
dia’phrﬁgre rzen cm)liectutéilﬁnm blweb pbitiea 2 oad]the edve botte 18pedlicodd and
are e I 0024 t 0, be understood that base
Vel B S5 008 Haptpet S LB THH] 06 Grep e CRrin
profile, and can include, for exanple, an ovul ar
[oope]of : Wﬁ,coﬂ@dl}]aﬂlysﬁlowf fﬁﬁleﬁlibé?ﬁtof&ﬁrd th3 éﬁ@ﬁﬁgﬁlﬁ’ﬁ_{ﬁ, laystem 42
e planar, that is, for exanp]e, the ridge profiles
applighath gx 1l fogesel Suohi iy e DrepuTiRed ﬁed@geeefbégwggﬁspwgeww 44
forrhéd 1n71ﬂe 3neh 41, dAASMASly, §8inAMRIticBAS iR e SN IFR i d oﬂﬁ'@ﬁﬁeans
a plane that is coincident with the axis 76 so that
such g | fptiagR (ob shexn)deanedlgp prpviriet the eviiad deficesre fapenr apglication of
I
suffi5 aRRL b by 60 hnffen oy B VIR 30ds U B contoct with
diaphyagmn e3% woi zled Hiaphrdgror 28 ealpey astea,tr ecdere 14 to interrupt fluid

subst anti al | ual |y a 'e each hal f  of e
coritanc st SR Fa R4t rferRly 3t yiyalvESnember 38
is uigudeintt @athet hath didpdeisen 16 uhasSu&idmtt Ehce) G oridd betheirtdilient

respe to base portions 70, 74 so as to ensure
diaphyiaeny %%é% ol antg| ﬂgsmgg (ERREY %ﬁh Eﬁose%tﬁaef%etfﬂé to mnterrupt fluid
ﬂov[,g&wegﬂmnhé]§§@|2|4&tl on 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,
(0071 " ar Enp oFRRAdIBE: 01, asToEeyablg evals Sept SRFMPEr 14y as shown in

ass&iMIEd SHhEH QR S, FE MR KhdRIP h@agqeﬂxﬁ)@&ﬁﬂoﬁﬁ th 7 b. ther to

preassenbl ed”seat nenber 14 and -sleeve 16 in
assepetly.esehiomigmbier, 1 4eineludes anf oderaeparedipastion 43, whieh exendsdrom an
[ t ore as %E [ a
endsfglc ﬂz Shgﬁ?&l\’fe é& rEhé':la tett 96% aﬁ' an E[{;O%HE- g%cﬁ% PEe e%bly, the
innesm;nifewe (ilf4;ezﬁ meknsice @4 baslHsubstaatidlynmifotm wiside dmaer’ztﬁat asdives

an BN e T el sROEL LB Tober v BT Rt ShvEntady cppgtan

crodshRcti@odRichupasitial o RondthrdrpeiRndahdenf OplieRUE th6 cabupsosite
base 50 of bore gortlon 70 and the Juncture of

endRofi sbpste 66 iafared ape Pederpblyt sehmenbet 14sis prpRssp Of 2 fopilicnt
abuts ridge 46. Flared end 52 hel ps provide a fluid
tight seal between the sleeve 16 and base 50 of base
22. End 66 of seat nenber 14 extends both upwardly.
and outwardly from bore 22 a predeterm ned distance
for interacting with the dibaphragm 28 to contro
fluid fl ow between channels 20, 24. To help provide a
substantially fluid tight interface between sea
menber 14 and bore 22, the inside dianeter of ridge
48 is less than the outside dianeter of at |east a
portion of tapered portion 58. Stated anot her way,



[ 0026] The arrangenent of the bore 22, tapered seat

menber 14 and sl eeve 16 provi de nunerous benefits. In

addition to providing a fluid tight seal between the

at nenber 14 and the bore 22 as originall ‘ <

WP&%‘I”&PP& i ncreased fluid pressure in chan?ﬁﬁng[[%[mmn&’

results in sleeve 16 applying additional conpressive

forces to the seat nenber 14, creating an even

tighter seal. Further, the arrangenent does not allow

the polynerlc seat menber material to expand due to

or 449 0
poly BB S oS S bl B Pkt uetife o otrer
sui¥lpansdri. prevention is due to the sleeve 16
providing substantial ly const ant conpression to the

as we
00385 ; SREH | istirPar koo Tprah gt WEBh T AP A sihpigy structura
strepi@akR0 cpdiibeitp GliHTRilvE appladatioRnNiel mankiels) a:hd dlsbilnging a
swel ling or expan3|on Wt hout such expansi
subgtaiadlert StaHar ferenal cegTiceRHAl CxRRTIoN ORFETIGR &8 evalve body 12.

ThS HSRIE RS r@& drQedthniRt 18 %Ad tRGutsWedikRettNer g@@d WTRE ised so

seat ne having a thermal coefficient of
thabstsladfs pHOswat é@pmam disertadhiaside of and 6F @& peapmepdghi 4 uface seat
mel%)eaféle 5ncf Qgeq, tl%% vg Leéﬁ%{( Qzlssenl\{'ﬂléch ebﬁ] @4 0'f§é<a,t q% 1§ Pﬁected nto a
ynerlc materi over ti n
bm@ﬂh@ﬁdp@ﬂﬁ&nﬁdﬁmﬁmglInStallatlon t he seat nenber 14
is sufficiently conpressed so that at the extrene

er at,i n e rature: 1 .£...C I t Sy [
0038 = KRB oy a§R5 TP SR L 8RR o e
entiiféd tol chamid] 200MIR font entbedifiett; dsrevitleinclibe Beapompnbel, 72, 74

14 is |1y contracted, the Level of conpres
thaiptf sieBRiely L WHA PSR AP 16 oy o g g Shales
dia@blePb3E Qortithd 1€ 78 OM dndUbmdndt&s ARIVARINinGAMRTL0. WAB{acent
the bore 22. [0027]A further advant%ﬁe isits utility,

to base mesiRnnsb is bore goga apusht feve lighlly dareps dippgtey étrd@ebore
pmﬁ&??@ %}1 "ﬂ%ee uh Q8RR R0 Pf)ll%ja Eﬂn)é 7B r720de%§ﬁltg a' WRITReR . Similarly,
erial DeComes more | pically | owering
adjadest bioké po)rtlbm 72 osumre lpaﬁtonf7I4qullclp h@s% slightly hirgent Gaméfer than
arr n 2 t I
borg Raf%gﬁ 223%1]&]31 e thnc rree b ponesnébofré 8819 01%:17’2S %2 deﬂi’ﬁﬂg G ndée 46. Ttis
to beetrm&lfs%dﬂ that Bbxeqmendlrﬁ Axpands, deﬁneg httepurafdgpmﬁhz ablbdugh the

WI s %t@i Waglﬁ ge\ﬂré?dggl’g‘;{ﬁt{(ﬁ? lggr ; %rg sn ] hjaﬁy %gl%hel to each

othEre rm@dlﬁ&ﬁhll ?Sannﬁfﬁel iy, lag, pré‘ﬂe@btyhzﬁe aﬁwsmgameﬁérp@fdmular to
present invention, the seat nenber. 14 i s not

ams aéc eIptns islse to pepundersinodt th bereiZ2 ensr Belvde e dhie thepe base
I I
porﬂ&% ﬁ%ﬁgedTﬁtRPtﬁl A %ﬁ; Iﬁﬂelg gfé 121% :Iagﬁﬁof%olﬁ at?éélﬁzzcﬁsgaﬁslf ggéﬂg%ﬁﬁlé fength.
It 1:belsm gotaeqlsielduhattethb differeatein dibmetapbetwerncasipcrns| herg portions are
Leep [ 0028] Moreover, an additional advantage of the
q rangenent of the present invention is that renova
of the seat nenber 14 can be achi eved using a common
[o02#inualt it aobe urslmstmod?,haabmmtttoap 7.3 74 i) limiTedkto a circular

ppi t 00| be u sl eeve
pmg‘% ‘C 01&18?135?1?’@311’?? a é’ﬁ% 8%)%?% "Pheg eel\llltgplil%ges ng 48
necSQatily R ar, 1fat i efptiekdnige,ant yidgaprodilesfoan de.cubad.e Hifwever,
rempval is possible due to the tapered construction
bot fhophperatons 10 35] Rl BB Ay BRE! F! HaS TBRFC about a plane
described with reference to a preferred enbodi nent,
it will be understood by those skilled in the art
t hat various changes nay be nade and equi val ents may
be substituted for el enent-§-thereof w thout departing
fromthe scope of the invention. In addition, many
nodi fications my be nmade to adapt® a particul ar
situation or material to the teachings of the
i nvention without departing fromthe essential scope
thereof. Therefore, it is intended that the invention



What is - claimed is: 1. A diaphragm val ve conpri si ng:

a val ve body including a chanber in fluid

rconnunication with a first channel and a second

hannel : a bore formed in the first channe

WQ&HWP]"? tg a ridge; a diaphragm di sposed in ¥ 290%;0%165
chanber; a seat nenber at |east partially dlsposed in
the first channel , the seat nenber having an outer
tapered portion, the outer tapered portion being
disposable i nside the val ve body, the outer tapered

B gt G 5F 6 5 RGN, BSLLRL b ) Rl

14,bbdse; poatlcﬁisem{ €7 onp ragd Silacet y16didapos dastallativines sedt as during
bet ween thegfﬁat menber and th flrﬁ; chﬁnne

- __menber
DT oeY e BrOFTURAEH R BT B B ey gdyally apptied t
cacBAITeF tHRNGatt H@nhdr 1S tand sleeve 16. It is also to be understood that sleeve 16

has a matching profile with resPGCt to base portions 70, 72, 74 so as 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 also symmetric. That is, if the base
portions 70, 72, 74 are non-circular, sleeve 16 has a similarty configured non—circula,r-

profile.

[0025] To install the preassembled seat member 14 and sleeve 16 in the valve body
12, end 64 of seat member 14 is directed into bore 22. However, as shown in Figure 3, a
tool, such as tool 54, is required to maintain the seat member 14 and sleeve 16 in
alignment with axis 76 and to additionally urge scat member 14 and sleeve 16 toward an
installed or seated position in bore 22. In the seated position, flared end 52 of sleeve 16
abuts base 50 of bore portion 70 and the juncture of shoulder 60 and tapered portion 58 of
seat member 14 abuts ridge 46. Flared end 52 helps provide a fluid tight seal between the
sleeve 16 and base 50 of base 22. End 66 of seat 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 substaﬁtially 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
scat 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



channel ; and a val ve nenber novable to controllably
urge the diaphragminto and out of engagenent wth
the seat nmenber to control flow of fluid between the

and second channel. 2. The valve of c
“ﬁﬁ%?%Wﬁ’fhe first channel includes at |east 2ﬂgmmMWmnms

counterbore for receiving the seat nenber. 3. The
val ve of claim2 wherein the at | east one counterbore
is concentric. 4. The valve of claim3 wherein the at
| east one counterbore has at |east tmo differently

of @18 SE 61%:?1{1)616 ﬁg rr&:{eﬁ'ﬁnﬁa;aﬁev%éa {)]f tllhu ¥BGre Ll o remgdJ ¢ d%m;ed by

gast mo "additi'ona
SlZ]ﬁlg dgﬁﬁ)re B, sddf enevdbler &4 afd dideat 06 o sdboeure fsr thiveabeghansion of the
E is a polyneric. 6. The valve of claim1l
% he seat nenber is pl astically deforned and
conpressed between the first channel and the sl eeve

[0026]r | NFhé nsh@lchRbi 0N tef bblee2X edferéte BL mdnitied Mhend sleeve 16
prowde numerous benefits. In addition to providing a fluid tight scal between the seat
member 14 and the bore 22 as originally installed, increased fluid pressure in channel 20
results in sleeve 16 applying additional compressive forces to the seat membef 14,
creating an even tighter seal. Further, the arrangement does not allow the polymeric seat
member material {6 expand due to thermal expansion or to swell due to liquid or gas
permeability into the polymeric seal material. This expansion prevention is due to the
sleeve 16 providing substantiallj constant compression to the scat member, as well as the -
sleeve 16 being of sufficient structural strength to react the forces created by the
polymeric seat member material during swelling or expansion. Without such expansion
prevention, the seat member would otherwise be susceptible to thermal cycling, due to
the polymeric seat member héving" a thermal coefficient of expansion/contraction that is
an order of magnitude greater than that of metal, with the risk of the polymeric material
“working loose” over time. In other words, during installation, the seat member 14 is
sufficiently compressed so that at the extreme operating temperature, ie., cold
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,“ taperéd seat member 14 a;ﬁd sleeve 16, in resPoﬁse to rising
valve tempefature, sleeve 16 expands, tightening the seal with the polymeric material.

Tightening this seal provides improved seal integrity at raised temperatures.



first channel. 7. The valve of claim1l wherein the
sl eeve includes a flared end. 8. The valve of claim1l
wherein an end of the sleeve abuts a base formed in

he first channel. 9. The valve of claim?7 , i -
vﬁ%@“?@%?éd end abuts a base forned in the fﬁ?ﬁb%ﬂ%amnm°

channel . 10. The valve of claim1l wherein the sl eeve

is conposed of a material that is different fromthe

-seat. menber. 11. The valve of claim 10 wherein a
coefficient of expansion/contraction of the sleeve is

| Less .t han coefficient .of 1.9n/cont ract | fq -
adifRul o B BFteerBhP R 1 A Rr G ARSI R Rt s not
sustépgipler @gperinahae pldstie dedirtmatorc dopid pdkgiged exposure to stress or

clevated temperature or creep. This is essentially due to the sleeve 16 being construcied

of materials not susceptible to creep.

[0028] Moreover, an additional advantage of the arrangement of the present invention
is that remowval of the seat member 14 can be achieved using a common manual tool, such
as a hand tap (not shown). The tapping tool can be used fo engage sleeve 16 to e‘asily and
cohveniently remove both the sleeve 16 and seat member 14, requiring only manual

force. Ease of removal is possible due to the tapered construction of bore 22.

[0029] While the invention has been described with reference to Va preferred
. embodiment, it will be understood by those skilled in the art that various changes may be
made and equivalents may be subsﬁtdted for elements thereof without departing from the
scope of the invention. In addition, many modifications may be made to adapt a particular -
situation or material to the teachings of the invention without deparﬁng from the eséential
scope thereof. Therefore, it is intended that the invention not :be limited to the particular
embodiment disclosed as the best mode contemplated for carrying out this inventibn, but
that the invention will include all embodiments falling within the scope of the appended

claims.

- 10 -



providing a valve body including a chanber in fluid
communi cation with a first channel and a second :
channel ; a bore formed in the first channel, the bore
conprising a ridge; inserting a valve nenber in the
val ve body; inserting a diaphragmin the chanber

bet ween the val ve nenber and the first channel and
the second channel; inserting a sleeve inside a seat

whaBIEkghavi ng an outer tapered porti on;

10.

|nsert|ng the seat nenber at least partially in the
first channel, the seat nmenber being conpressively
di $pRseAReLNEEMIBR:S! eeve and the first channel to

provide a fluid tight seal between the seat nber
and t heaPplve bodyhagiiane 2 ehmbgrindr %0;5‘8?@&%%%%%651‘ channel
t hgnpLatonaepdhas;, bei ng plastically defornmed by the

SRR S B MO

cont r ol hahphraght gieposdien cheapdmtegm i nt o and out of

fe Pgiagegg?s%\%%%ﬁrtegqeﬁtepaagﬁaﬁ? rg%;e)gseé 81 &0 Bk gfllﬂllIlé],Oef% Qefat member
having an outer tapered portion, the outer tapered portion being disposable inside the
valve body, the outer tapered portion of the seat member being plastically deformed by
the ridge when the seat member is assembled in the bore;

a sleeve compressively disposed in the scat member between the seat member
and the first channel to maintain a fluid tight seal between the seat member and the first
chanﬁel; and

a valve member movable to controllably urge the diaphragm into and out of
engagement with the seat member to control flow of fluid befween the first and second
channel.

The valve of claim 1 wherein the first channel inclodes at Jeast one counterbore for
receiving the seat member.

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

The valve of claim 3 wherein the at least one counterbore has at least two differently
sized bore portions, with junctions between adjacent bore portions defining at least two
additional 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.

11
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12.

13.
14.
15.

i6.
17.

first and second channel; and wherein the outer

tapered portion is disposable inside the val ve body

13. The method of claim12 wherein the step of .
inserting a sleeve inside the seat nenber occurs

prior to the step of inserting the seat nenber at

|l east partially in the first channel. 14. The nethod

of claim 12 further includes the step of renoving the
sl eeve and seat nenber w thout damagi ng the first
channel . 15. The nmethod of claim 12 wherejin tep
oﬁmbnﬁe&ﬁmhgntMeh@sapCﬁﬁﬁ%@ﬁ0%@®W@§%@”B@FPPQ%W§ @ﬁ&15k$

hléan & é%effﬁcwnﬁg{&sgb si%h/@(:ﬂtﬂa&ﬁah lymeehonemoeand conpresses

et ween the first channel .and the
s|/eeuthod fo6consThustingstdinptiagh valve fthe MShodL PSPt he 5| eeve

L\Eglr g;j%?ogn naﬁlraﬁgo b@ﬁ&dmc]llu?mg Ibﬁigﬂs&t i adidodformeduaicanioh2vith a first
he sl eev
t ebarinplrand a eshendrrbpnnel; e abuts a base formed in

a bore formed in the first channel, the bore comprising a ridge;

inserting a valve member in the valve body;

inserting a diaphragm in the chamber between the valve member and the first
channel and the second channel; | _

' ~ inserting a sleeve inside a seat member having an outer tapered portlon

inserting the seat member at least partially in the first channel, the seat membet
being compressively dlSpOSCd between the sleeve and the first channel to provide a fluid
tight seal betweer the seat member and the first channel, the outer tapered portion of the
seat member being plastically deformed by the ridge when the seat member is assembled
in the bore;

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 and second channel; and

wherein the outer tapered portion is disposable inside the valve body.
The method of claim 12 wherein the step of inserting a sleeve inside the seat member
occurs prior to the step of inserting the seat member at least partially in the first channel.
The method of claim 12 farther includes the step of removing the sleeve and-rseat 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.

12



18. The nethod of claim 16 wherein the flared end
abuts a base forned in the first channel. 19. The
nmet hod of claim 12 wherein the sleeve is conposed of

\Méiﬁ% that is different fromthe seat nR¥ARH006062165
20, T e nethod of claim 19 wherein a coefficient of

expansi on/ contraction of the sleeve is less than a
coefficient of expansion/contraction of the seat
menber.

18. The method of claim 16 wherein the flared end abuts a base formed in the first
channel.

19. The method of claim 12 wherein the sleeve is composed of a material that is different

from the seat member.

20. The method of claim 19 wherein a coefficient of expansion/contraction of the sleeve

is less than a coefficient of expansion/contraction of the seat member.
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