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[ 0001] The present invention relates to a flow contr ol
walewsoe705and in particular to a flow control deWI/U82005/035883

whi ch has an internal post in a passage channel which,

in cooperation wth an annul ar flexible nmenber defines

a control gap beﬁm; ' menber and

t he outer periphera sép?ggeﬁng¥@mgﬁ¥§?%al post to

provide flow control under a range of pressures.
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fluid, primarily liquids, at varying |line pressures,

are utilized in a variety of applications, such as
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mat eri al having a requisite nodulus of elasticity,
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by specifying a rubber or rubber-like material having a requisite modulus of elasticity,

thickness, diameter, contour and flow aperture to give the desired quantity of flow over a
range of pressures likely to be encountered in the specific application for which the flow

control has been designed.

[0005] It should also be noted that there is a class of valves which incorporate an
apertured rubber or rubber-like member received between two relatively rigid members
that can be advanced toward and retracted away from each other to squeeze and release the
rubber part to change the diameter of the opening through it. For example, U.S. Pat. Nos.
1,657,663; 3,072,151; 3,095,175; and 3,833,019 each show constructions of this general



1, 657, 663; 3,072,151; 3,095, 175; and 3,833,019 each

show constructions of this generaltype in which an
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di ameter of the orifice through a resilient valve
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g@% ﬁé‘ﬁ?ﬂ%cﬁ) bn Abiniht IRARIe Q@E&Jtr)ﬁl asll vy Eha‘h@ﬁg ileQiarhatbrdf fiRroridice

ine pressure, but fail to provide for pressure

{mouighwirenilient ¥alve heyetsccur, so that if pressure

increases with a device of this type, the flow rate

Lﬂobk | At Shoul 6 RAKE hod&Vdr, RPNSARS bf’thlsf‘t%@’% Shefiyhag ukﬂ theflow rate
ressure decrease the flowrate wil ecrease. [0007]

For atgiven pia pressire butpib d maYifioRs Pepwihvariatignsdhat may occur, so that

A0 ED R fdsdl Hiffh & ’v1c% bPHHSGAR £ lnoWngR it 3lsY ifeeeabd, B
pressure may fent inportance to

mrveaeﬂty, @aou;ld ruluer 1@1e MeEsyo dsqrewee the flowerats Wik decagasat i ons.

For exanple, U S. Pat. No. 1,657,663 discloses a

g(ﬁ) eInacﬁ 1644, % gl%%lflﬁlsh&bl% th@émo%-n@teli b#Ent& Mélvdoffol under
r t|o used t otation 1n mnerals separating

appng ekm@l presUreSnayPact be Nosffidery frparRcein dvagapigsontrel ragpensive to

di rect ed. dey] 0 \h PO
FrofiL Pk gnitt) Rtple 030 10, 06900 RLBLORRIR s
qontk the dlomedfta 1 ¢nuigjort oxrsohnibm el lfer ﬂqum@n il murgalla sgparating

Pﬁiﬂ%’;ﬁ P[)ﬁo % ﬁogoi%;bé?g% 0% 1?171\glta 11Feg%d o de VYC%? for use m butane

Q¥ piopaMailightetshgndiost Pal N<Wl3l8|33 Oegcdvatse cfulldk\!tzonm;)ﬁtmdg lﬁg a trlckle
on the flow tolerance chosen, this range is typically

S drieeHon sYFFhest to | owest pressure. A conventiona

flow control typically achieves flow control by

GE00S] I Coiiveftjoriapflow ichistil fvalvctshﬁilca'l]y han’reene}ﬂtiivdy fiyptied eanpy of
not hi ng i nsj.de_ the c nt hol con
aéeé%ﬁ%‘l"so"%‘”}élg]éthle cappal 1&98?19%6 fﬁ?&ﬁ?%@?ﬁ%&“
rcﬁ&bﬁ'tllny rAnBYRItPhitdNy b6t 68, Wakestf lbﬂe@ pﬁs‘s@uﬁfﬁ £ onse@ivhnal flow
flow. It has proven difficult to. devise the

aprpich pivicatie aqjvéedﬁ%ﬂw cpRitol Bh P ECHMEIRIB 915 dhat fsofere is typically
%Qﬂ{ {ﬂgq}m&v‘cﬁé céhtiM 1thfe $AEEREroPIeBERI bR $he HRBAortidn geometry
desirable to have a flow control device ich
rce@mcane sadfallginward in sichp dey at RivERVIde owptedlpy. It has proven
i id
CHSHIER LB, ok e ol |/ B0k, 008 0 vcc i
vauge af prosssresn the controlled flowrate by altering the
size or shape of one or nore conponents of the flow
quL Of- avo-miabeaci%'sfrél)tlé/ tothgﬁ'@ﬁévfz Yorl Rl @evﬁ&%lé}{‘l%gﬂ'i%é ﬁ&l/ Bver a
esign process allows nore flexibility in the
chaddr gange Midwi cuovee Huabroprsy M tvonlg be degirable to have a flow control design

which allows for modifications or variations in the controlled flow rate by altering the size

or shape of one or more components of the flow control. The ability to modify more than
one variable in the design process allows more flexibility in the design and increased

operating range.

SUMMARY OF THE INVENTION
[0010] In accordance with one manifestation of the present invention, a flow control

including an annular flexible member having a deflectable inner edge that defines a



SUMVARY OF THE | NVENTI ON [ 0010] In accordance with one
mani festation of the present invention, a flow contro
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other than being supportéd from downstream by a downstream portion of the housing.
Deflection of the inner edge of the annular flexible member in the axial direction changes
the control gap defined by the inner edge and the outer periphery of the internal post.
Typically, the control gap is reduced as the pressure increases to thereby provide a
relatively constant flow. The precise shape of the central post, the size of the passage

channel defined by the inner edge of the annular flexible member and the shape and



ot her than bei ng supported from downstream by a
downstream portion of the housing. Deflection of the
wo pwen4®epe of the annul ar flexible nenber in PEEUS008035883
direction changes the control gap defined by the inner
edge and the outer periphery of the internal post.
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[0019] The enbodi ment discl osed below is not intended
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formdisclosed in th]bE?A{Ll oW ng det al I ed description.
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respect to the present invention.

[0019] The embodiment disclosed below is not intended to be exhaustive or limit the
invention to the precise form disclosed in the following detailed description. Rather, the
embodiment is described so that others skilled in the art may utilize its teachings, but

represents only certain manifestations of the invention.

[0020] Referring to Fig. 1, the flow control assembly is indicated generally at 10 and
includes a housing 12, an annular flexible member 14 and an internal control post 16. The
annular flexible member 14 includes a deflectable inner edge 18 which defines a passage
channel 20. The passage channel 20 extends axially along a central longitudinal axis 22 of
the flow control assembly 10. The cross-section of the passage channel 20 varies along the

central longitudinal axis 22. Furthermore, as described in more detail below, the cross-



[0020] Referring to Fig. 1, the flow control assenbly

is indicated generally at 10 and i ncludes a housing
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control post 16. The annul ar flexible nenber 14

includes a defl ectabl e inner edge 18 which defines a
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natural rubber, polychloroprene rubber, polyisoprene-isobutylene copolymers, silicone
rubber, styrene-acrylonitrile copolymers, styrene-butadiene copolymers, styrene-maleic
anhydride copolymers, and so forth. Particularly useful elastomeric materials include
nitrile rubbers, hydrogenated nitrile rubber, ethylene-propylene-diene polymers (EPDM)

and combinations thereof. In accordance with particular embodiments of the present



flexi ble nenber may be, for exanple, a synthetic or
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[0025] In accordance with the embodiment shown, the internal post 16 has one or a
plurality of radial spokes 33 extending between the base 30 of the internal post and housing
12. The housing 12 further includes an annular groove 34 which receives the outer

peripheral portion 24 of the annular flexible member 14.

[0026] The deflectable inner edge 18 of the annular flexible member 14 and the outer
periphery of the internal post 16 define a control gap 36 therebetween. In use, the flow



the desired flow control. Furthernore, although the
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tiloer abboyt I5ed U160 pg, frdmealmohi o126 ap osﬁroambphté tdd PP puit Absheugh

i,nner I h t [ f

G ARSI MR T I conco
pals sairlly henide h ﬂZ@' raid joéi fremtabbit®. 63rﬂ) ebavall0 pos (galléns (er minute).
thus progressively reduced as the defl ectable inner

TR o st SRRl el By BRUAR ot ot b Uifenc

dbfened be Skenimdrirdgnis withd amdap@dxitde mbmbeddlbas & naudpstahially circular

over a.wd ange of r cal ly. fr about .
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ag} Joﬂﬁlta laﬁlglldrlff%xﬁ)%elzrﬁelﬂéelr 1 hRaspasmbagrialiin gﬁm&% cr?)@s-ﬁiaeﬁémh &dodifying
t he annul ar xi pl e nmenber 14 and o [

S5 5FoR A PGS ER Gromp B i AP $12Bils e Tow contol

%Pﬂl%tﬁo@serﬁﬁnvteﬁﬁ)rﬁﬁ R@iMin b RIAREIYQROnIBY oPERMLII flow as illustrated by

substantially constant flow over varloudfpressure

ihered of S H- Hig- f ilbwirateihe 119 cewrol gyagasd fof # BaviaB ut
L2 b8ty f%&“kamﬁﬁ&ﬂhﬁPOUt 5 to 100 psi. Although the

const ant provided by the flow control is not

part|cularlg limted, the flow caontrols
[0029] While the forms of apparatus herein described constltute particular embodiments

of this invention, it is to be understood that the invention is not limited to these precise

forms of apparatus, and that changes may be made therein without departing from the

scope of the invention which is defined in the appended claims.

[0030] What is claimed is:



will typically provide a flow rate of from about O0.63
to about 10 gpm (gallons per mnute). [0028] In
wa@ewendmste with certain aspects of the preseneCT/US2005/035883
i nvention, the passage channel defined by the inner
edge 18 of the annular flexible nenber 14 has a
substantially circular croggxgggtion and the passage
channel 20 defined by the internal post 16 and the
i nner edge 18 of the annul ar flexible nmenber 14 has a
dubst Arflqvasqnfrobepmprisigcr oss- secti on. Modi fying the
cross-sectional area of the flow control fromcircular
t o anpyhdfule AebR ndniber hdvly aCRAbdtalle Bherlddge MHRSRIH passage
invention to maintain a relatively constant or
cbamell led flow as illustrated by the graph of Fig. 4.
Fig. 4 illustrates the flow control neasured for a

part i ghiinddimgpbadit MRt paftioh b s4d asehd] bﬂ‘b@iﬁ% dRPosell QSRR ream
Wiile the forns of ap Earatus herei n _descr.

o s eprtlirdles il membeirthe ffisenl ReH c¥lorging hrl&mdﬁv@ﬁ fip@n upstream
eh%?&ﬂ&?tobaedm&éaﬁ{ PREpdHEE wh&@m'tl'i@’ﬁfé}dap%bs't é:oMectlonal area

ted to these precise fornms of apparatus, and that
dragrgessiTonn thepstrparieend Restien fp thp dovoistrene b@ﬁpﬂopﬂ@nsf rom t he
scope of the invention which is defined in the

appen @h%%]ﬁlh@t’ ﬂ@lble[ HO36Y: a}{g‘ﬁﬁerﬂla‘i p6dt abﬁﬂiﬁ’g a &n%&a%&ebe&veen

flow control conprising: an annul ar flexjble menb

rébgreirythe d@lfécfctab@tlm edgerns 8}6 agper fipeitlemergbey dsﬂ%céSaa@ceally under
TR A ﬁfgprés@%r%rﬂ{é%b ROftbmg e dofidSlgaf POTLION OF sai d
intern st bei ng glsp é omnstr am of the annul ar

flexible nenber the i nternal post extending

Rongi Thelflewicpntrol phelein! fphencemprianga b@rsmgéﬁvms a dongitudinally
%Q%éﬂ(ﬁh%g @g@% tl&%tﬁljoﬁ’ Waes @én'ﬁ'af 1le?}%fcuafn§f% wiR®&h said annular
Cross ctironal area |ncreases t he upstream end
glexibleonember pinbsaitbinfestal peshan ésseoqgé it $agshpassagewaynnul ar
flexible nenber and internal post defining a contro

gap t hes ABSLURAN oMIBRE) Anbb piehhfial Ale LIABL ieRARioRkL
the annu eX| nber deflects axially under
wwmneﬁwMﬁgmﬁﬂdmdmpﬁd§gaﬂ@hnﬁ@Kéby reduci ng the contro
gap. 2. The flow control of claim21 further conprising
g_ho U%Q ﬁoﬁ %Mﬁtfb@ opcmlﬁﬁﬂww% R A A&l REmBASRE S outer
way therethrough wth a central [ongitudinal axis
whephsial perdion ardhihe Pater Heriphdrd|portivaribel greater thighngss thanesajskinmer
%8§§ are di sposed in said passageway.

5. The flow control of claim 1 wherein the deflectable inner edge of the annular

flexible member comprises a radially inwardly extending rim.

6. The flow control of claim 1 wherein the annular flexible member is formed from an

elastomeric material.

7. The flow control of claim 6 wherein the elastomeric material is selected from the
group consisting of nitrile rubbers, hydrogenated nitrile rubbers, ethylene-propylene-diene
polymers (EPDM) and combinations thereof.



3. The flow control of claim2 wherein the annul ar
flexi ble nenber is rotationally symetrical around the
w@ewbn#iost ongi t udi nal axis. 4. The fl ow contr oPCD1S2005/035883
claim1 wherein the annul ar flexible nmenber has an
outer peripheral portion and the outer periphera
orti t cle98Ber ha
B R D <10 el b0 o baving
hhmemmedgeeﬁbmmhenéﬁﬂ@®%r flexi bl e menber conprises a
radially inwardly extending rim 6. The flow contro
fcl 'gllé.@lelw %h%ro?ﬁ)ﬁleﬁrlﬂq VAR 8fid flb\@’ébﬁijro@ pf@ﬂ‘f@@ﬁub‘stﬁntlally
ormed froman el'astoneric materi al :
camntantilov bvar lapiassige whes ef from peoupd Hs]t()@r?élrl c mat er| al is
selected fromthe group consisting of nitrile rubbers,
hydr ogengd r i8R edoe
polyners Cﬁgﬁﬁk{&é gﬁ@?ﬁgﬁpgzéﬁ%%ergggﬁgaﬁ%ﬁg?ﬂﬁlﬁﬂz s
obthe pmiulayflesiblei m@ev\h@raeﬂuhstaﬂ’q‘lélhepmﬂaé gess-gechefterial is
an el astoner having a hardness range fromabout 3 to

190. 'gﬁl e 16 céﬂt&%fc‘?’%ﬁ@|w1féfenﬁh@b§§sﬂ‘%evﬁﬂ%ﬁl Jths 2 31sktdnkiowy

contr provi des substanti al % constant flow over a
pmelé@mceS-mﬁglea&ﬁeﬁfl?@ﬂ the tamas pesh andthe jpgier edpg of thy @nnular
| of claim1l1 wherein the passage channel
?S‘ig%%!ﬁ%l{/?t he i nner edge of the annular flexible
rrerrber has a substantially circular cross-section. 11.

The f Tesflewnaentiol ofsfaim layiarai therveptam quf @oia8 eh e internal post is
g
annul ar fI exi bl e nenber. 12. The flow control of cla

13:whe Tl flow hentighefclasenh hraeip Wtamﬁard%exmlf‘emﬁrnberi%%wbstanﬁaﬂy
R e NESEE, IR S0y SRR RATRIRER o
control of claim1 wherein the annular f|exible nenber

il4. subks Bew pentio}okajaimel whesein theihopsipgeqauises 4 aamﬁﬂra%eove and
005 AR R 3p P A At R i e
goope.i ses an annul ar groove and an outer periphera

portion of the annular flexible nmenber is positioned

%t hi R fa} gon@rgméée%{blygédﬁgjp\fﬁing:

a housing having a longitudinally extending passageway therethrough with a central

longitudinal axis; and

a flow control disposed in the passageway of said housing wherein the flow control

comprises:

an annular flexible member having a deflectable inner edge and an internal post
disposed downstream of the annular flexible member, said flow control including a flow
passage of alterable cross-section, said flow passage having a first cross-section as defined
by the deflectable inner edge of the annular flexible member and a second cross-section as
defined by the deflectable inner edge of the annular flexible member and an outer periphery

of the internal post,



15. A flow control assenbly conprising: a housing
having a | ongitudi nally extendi ng passageway

wo b@emttospugh with a central |ongitudi nal axi SPCEHOS2085/035883

fl ow control disposed in the passageway of said
housi ng wherein the flow control conprises: an annul ar
flexi Qllcfﬁﬁ%}ps%rseaﬁﬁ ibBiglg JuiiRhli ARt ARhBr AHAneid sesbge crBsadfion

intern post di sposed downstream of the annul ar

being pubisentedivisanularsehierpin the delesiablegnnar gegopfithepngulpy fiRyy member
ﬁ@ﬁe%@%%aﬁ uﬁ‘&etr GlcRDbife BEADRSRE FHeféB afRding sdil 9&’809@51‘%%@0’51% to
aving a first cross-section as detined by the

dedfttob fowlof e flnidrtoughtgisl fifw edngrobassamtdy. | exi bl e nmenber

and a second cross-section as defined by the

dg! | eh apbe c&%%ssﬁﬁgg of’%lalhpﬁj Wibth 8fia {di&xd1 Bb& iWRmBer

and an outer peri the internal post,said first

cross-section being substantially circular and_ said
43¢ onBhe e sonsietassarblp ef Hymst ol thel angulgnfigsibls member has an
Wher gérfﬁgé%fpo%n 56 ARk | B %ra?ﬂ&ﬁor?i‘s of E@at@ﬁﬂﬂi&kﬁéss fHaR Ve
nenb cts axially under 1ncreasing fluid
pmessigee t hereby altering said second cross-section to
control flow of a fluid through said flow contro
Wﬁ S €My fiov @ontr-ghgssérhlﬁy"of:cgﬁ‘ihf o W§e§§ﬁ ieY Hbuﬁﬁr%]éan%rﬁésleﬁh annular
erein said internal” post is sol
gtmw nd the s@eittieyiplestral pogiomed ewprlei ﬂ?xtbiﬁem%m‘i’ﬂﬁ fisgiositioned within
mR@ ﬁﬁ% nper has an outer peripheral portion and
ou peri pheral portion is of greater thickness
than the inner edge. 18. The fl ow control assenbly of
dPai rﬁrl_wﬂvm epriohass¢nebli ofielpiryl owhesein said applay Alsgiblgrmember is
198& rrEE%H%M:g{awpiglr|pheral portion of the annul ar
eX| er 1's positioned within said annul ar
groove 19 The flow control assenbly of claim 15
wherein said annular flexible nmenber is formed from an
el astoneric material .
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