FLOW CONTROL VALVE ASSEMBLY TECHNI CAL FI ELD The
present invention relates generally to fluid flow, and
nore particularly to a flow control valve assenbly.
BACKGROUND OF THE | NVENTI ON Fl ow control val ve
assenblies are used to provide a substantially
constant fluid flow rate over a range of varying |line
pressures. Applications which enploy flowcontro

val ve assenblies include, without limtation, drinking
fountai ns, beMEDWIEONTROTS VAL VE ASYEVIBE Yashi ng
machi nes for clothes or dishes, hydraulic and

pneumati c systens, mi ﬁhﬁ injectors, and
o S

pneumati ¢ machi ne to novvn esign of a
ntrol vav ro control

flow
X E§ﬁ8{f§ o e el AR BB o
adxii 3 ow‘WPHB]gY? vedssemplY.  and wherein the val ve
body i ncl udes nnel . The flow control
[ ncI)/udes an up@@&éﬁé@ﬁ%ﬁ%&@%rﬁxENﬂﬁ& r eam bott om
surfacge, out er l'indrical surface.
downst ]roé‘ﬁﬁ‘?%@? velve §%§FF’§§¥§ HaSs¢iRgrevide A awhsgﬁntlaﬂy constant
B oy ratgoveragprgectivandes linepressyirse Anplicatinms vdugh
suploadlovhesntroh valve assembliesinclude,ohithqut Gjmétatien, rdaigk gl y
foun tednsg béveoagetdispensers putoydatin dvaskiap nsachinac for clethdsebr
dishess hydrawlicgind pnbemeattndysimst butomotiveAmbagetorndad a | ow
tiongdehinkeYodls.pr essure. Wien the top surface of
the flow control is subjected to a low fluid pressure,
the f gadnomQesigt ofla fIOWARHQI (lal% h$3éinBE; 1AYIRA&Sa bW \Wontrol
Ifea@n hORvE %&f%epémt W EYhtFf Rbd ledu%l the ect ed
mlwflérla‘fn P@L£§§U&ﬁ/1 Hﬁae{ &6 as?ﬁl)w g{nei:

n%i’ﬁd%? S e % and an
St 7 iy O%% éfx]%ﬁ\?;gﬂogga ?éahﬂ%l?

%‘&8& ‘3 %\? §1‘r %Fe 8%’?3

&s&g&f s nt&ﬂ.t glet%w f1§ Sﬁemulwm
proJestsardiply, Pwéad frpmthe ovier ey gldaﬁ@l surfaes: dihaid flows through
the gontesd threegh naskage uaderenlom awl a @givmmreﬁurms’&’hen the top
sufaERGT (Dl flavf ¢ango] Bxspbiested tna bfw Hnidegrbssuienthetfeasfpravide a
standeofif abowing Hypassdlow. oWhen thiertop sunfade\of tiaesB@mbobdntrol is
dubgdctedito @ highvfuid @rd3oey, 18 desdlidne fdet tallipsd, WM Bb1ited] -
dip@givglytided@Fvnsiegma difadtietin %Mﬂveﬂi@d% Athb asmaar seal

éé%is\é?aﬁﬁaé shotldr (‘ﬁathé’ @ %@ Bf)()i/y P&n Ut ﬁ%alﬁlgass flow.

conplet el y-annul ar e seat portion,

an at Stlllf:‘%&tenﬁ’% d e@ﬁ%h ue %%ﬁéﬂxﬁ ti%w ¥ﬁrlt¥oqs and
%@’%V&%(ﬁ ggn&cﬁ ?1% OW- C ann exit.
ass- OW-C annel I's | ocat ed bet ween t he

por ?L'ni The 22"%“@&4@%%@%‘%%@%’?%@2?? oned in

t he v bod and has fr surfac a
down fg ?]mgﬁ £ é ‘EW .-control
va ve assem y including a Va Ve a res111ent e valve

body has a longitudinal axis and has a valve seat. The valve seat 1nc1udes a
completely-annular radially-inner valve seat portion, an at-least-partially-annular
radially-outer valve seat portion, and a bypass-flow-channel exit. The bypass-
flow-channel exit is located between the radially-inner and radially-outer valve
seat portions. The resilient flow control is positioned in the valve body and has
an upstream top surface, a downstream bottom surface, and a through passage.
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1 0 The bottom surface seats agai nst the
radi al l y-outer val ve seat portion under a |ower and a
hi gher fluid pressure against the top surface. The

t hrough passage is located radially inward of the
radi al l y-i nner val ve seat portion. The bottom surface
is spaced apart fromthe radially-inner valve seat
portion under the lower fluid pressure exposing the
bypass-fl ow channel exit. The bottom surface seats
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complexity.



under increasing pressure to seat against the
radi al | y-i nner-val ve seat portion to block the
bypass-fl ow channel exit. In the sane or another
exanpl e, having a flow control with an outer
cylindrical surface of substantially constant dianeter
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the radially-inner valve seat portion 20. The bottom
surface 28 is spaced apart fromthe radially-inner
val ve seat portion 20 under the | ower fluid pressure
exposi ng the bypass-flow channel exit 24. The bottom
surface 28 seats against the radially-inner valve
seat portion 20 under the higher fluid pressure
bl ocking the bypass-fl ow channel exit 24. 3 0 In one
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fl exed the bottom surface 28 to seat against the
radi al | y-i nner val ve-seat portion 20. In one
application of the first expression of the enbodi nent
of FIGS. 1-5, under the lower fluid pressure, fluid
bypass flow travels fromthe bypass-flow channel exit
24 of the valve seat 18, then radially i nward between
the bottom surface 28 of the flow control 14 and the
radi al l y-i nner val ve seat portion 20 of the valve
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annular fitting 50 and covering a radially-outer portion of the top surface 26 of
the flow control 14 while exposing the through passage 30 of the flow control 14.

A second expression of the embodiment of FIGS. 1-5 is for a flow-control
valve assembly 10 including a valve body 12 having a bypass-flow-channel exit
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22. O her nodifications, including having a portion of
the bypass flow channel be defined by a passageway or
surface groove in the flow control 14, are left to
the artisan. In one arrangenment of the first
expression of the enbodinent of FIGS. 1- 5, the
flowcontrol valve assenbly 10 al so includes an
"O'-ring seal 48 and an annular fitting 50 having an
annul ar bottom | edge 52. In this arrangenment, the
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In one configuration of the third expression of the embodiment of FIGS.
1-5, the through passage 30 is a central through passage. In one variation, the
bottom surface 28 includes an annular concave surface portion 56 which extends

60



val ve assenbly 10 including a valve body 12 having a
bypass-fl ow channel exit 24, including a resilient
flow control 14 disposed in the valve body 12,
including an annular fitting 50, including an

"O'-ring seal 48, and including an annular top cover
54. The flow control 14 includes an upstreamtop
surface 26, a downstream bottom surface 28, an outer
cylindrical surface 32 connecting the top and bottom
fuitten dewnsifamnd ond travéld aRng i@l dp 265@ge siface Poftion 56
Gefrethe eMtbhgipdsSale 305HdhRE BudArd ®ward Bty liAdricd] surface
82N § MU mOUiEERIAY, t1RDRDR JEBYEIS iR ad Qxﬁlu@éf%ﬂ?z{n 1hrface
ggﬁloﬂ @RI G ecﬁﬂé Elgeca‘ihﬁl%r t:%ﬁ?:g]vé Qﬁ'fatcggoﬁ 8 t}?e

ﬂmﬁ% 1S ottom surface ev0|d of
protru3|on' The botton1surface 28 is shaped to

block the q% é channel it % n ﬂ
fl U| d> 8%5 AsY mg & arFél “¥ %‘E‘e"nﬁé’rg}j’&e?% ©
ﬁH}YﬁEﬁl OHQZ?"%‘HB HAMeher
@xg SFVYf?{l radagll wwe%%ndfraé@ muterw alve seat
awﬁenml q‘w& the hgttceo sutece thanflew gentseltte seat apaingjdheradially-
ewtar-valee seat pertiopapdara loweparsi a higherdfluid prassura mhidhar
ésstntiably elithivajes fiictiondl eubting o the betdg eylhlricalsarfacd of thag
flewlcodfloli apainsriht ealv dbiwe auntht e wainie] bareym dfaedeforihe
aidey irtfeakingtprés@uieQo sddt @gand Whefadiallp-ifMtsalvesehtSportion to
BlobRARAAPAR-ANE-cRIMMY &fit. fIntthd Hne ifdr € 18, HAvi ng a

E‘fsg'cehﬂré(l V9i 019:9 \@ r19§1 shi¥Scd R ﬁéf tBHS cf st&l{td 2 %;O
B < I Lol By

OMICOH ne con
g&pre55|on of the enbodlnent of FIGS. 1-5, the

throu ssa e,30.is a entral t hr.ou
one v E)g dierp aﬁy%lree‘gaf‘éﬂggg%% Gaaligntof the
1N FRHoRhas Spenprescaid 19 putpgsesio teéatm ISqt derded tg be
eRhppsiBe %&Ah%‘ﬂtrtbﬁ}ﬂvﬁéﬁ%f@ the pigeise formsiisclased.qmd gbuiously
weny apdificationscadpyeriatiions asspossibbmintlight ohibe aboveigaching It
18 nterdtidahatyhosdope ofithedmeantion be definalbycthe icladns apdended
lsaretbace 32. In one nodification, the bottom surface
28 includes an annul ar planar surface portion 58
connecting the annul ar concave surface portion 58 to
the outer «cylindrical surface 32. Several benefits
and advant ages are derived fromone or nore of the
expressions of an enbodi nent of the invention. In one
exanpl e, having a bypass-flow channel exit between
radi al l y-inner and radi ally-outer valve seat portions
allows the bottom surface of the flow control to seat
agai nst the radially- outer-valve seat portion under a
| oner and a higher fluid pressure which essentially
elimnates frictional rubbing of the outer cylindrica
surface of the flow control against the val ve body as
the flow control bottom surface defornms under

i ncreasi ng pressure to seat against the

radi al | y-i nner-val ve seat portion to block the
bypass-fl ow channel exit. In the same or another
exanpl e, having a




flow control with an outer cylindrical surface of
substantially constant dianeter and with a bottom
surface devoid of any protrusions reduces

manuf acturing conplexity. The foregoing description
of several expressions of an enbodi ment of the

i nvention has been presented for purposes of
illustration. It is not intended to be exhaustive or
tolimt the invention to the precise forns discl osed,
and obWimesly many nodifications and variations are
possible in Iight of the above teaching. It is

i nt ended fihalcohthel x&m&@séﬁﬁbwh&ngﬁéﬁﬁ@“ on be defined by
the clains appended hereto Cainms: 1. A

f1 ow gontvaple Bb@ly\lﬁvfﬁé%q it dE RS %@an A9 a Jal\V@ Eé’a@

body ha\{hélgd ﬁg L, RB&H Ieﬁé’ lgl)qaﬁlaﬂ é sfat'p3 HYR
\S/Zlaf/ o Is ngn aﬁﬁa@? yan%ﬂﬂﬁ" a%'ialfy—outgr valve src]agter

- eas nc}u ?‘gT £xist dispased between
por tiont %?8 a:lledF’Xﬁﬁlaﬂﬁ Vp%‘étgr Y5 seatRaitiens: and of
di spo

ed be t he di al l.y-i nne
radi a @%F?@%1%%m§L§$ Qﬂqgﬁéﬁkﬁ gb?n%hwéggﬂment
flow cohlp?tmmaﬁogﬁegfw, A owns_trw Yattoppaiyrfashcedathrayghn
upst r eaPrIsage, ihereir the otignistace sgatsagainshiths nadialtyeoutend
a t hr oughlve geat pagmon wider zlower had bbighenflsidrpressereagainst
agai nst thdtep sadace| Witereitt the throaghy/gassatis gigpdsedradisitier a
| over  amslvard bf gleaadibilyHithep V8156 béa pagidhWhereln e bofom
sur f ace sunhrRliebphctd par ot Ihe ﬁﬁf&ﬁ?gﬁnéﬁ/aﬂi'e%eﬁﬁ)%gnon under
radial | yhe 1bar\é@ﬂ91d%eskﬁk% e&g& RS NAEN RN St and
por ti onuah &:erbo{t 5 APhL {Qatssdgﬁm fie %%hzﬁﬁﬁ%g éeﬁ%t
from t NGolcafl Alhbint BRE NahVees pyneTy
| oner f IE; ﬁr eSsur e wd DEeSPYTE by ? FF AN Rel

exit, &%ein the bottom surface seat s agai nst

the r -i nner v | ve s ortion unde he
J? d# :\é" SPRLY, 1 V%S%F&fﬁ??}ﬁ f E‘ﬁ’énﬂ Whweingthg flow control
ﬁB‘ief susigee qupGetingihe tp e\n&mwoals%léﬁwya@*
eé?lﬁwt he Oqﬂﬁe%liﬂﬁn% surfacg\hag a subsiantialy sonstang diageter as one
teayeisalimigdhe outer ¢xdindricalsneface o tihetop sprfacedo blot battom
sutfadeaces, and wherein the outer cylindrical surface
has a substantially constant dianeter as one travels
al on@. tTre flov-eontol Ivalvéaseaibly of flaiee1 fwiereinhke tough

passaacttht dlokhenaol fsaubststlallgeeaxidly aﬂ'@eﬂ ettt 168 I rigRthidinal
axnl ve assenbly of claim1, wherein the through

passage of the flow contr oI is substantially coaxially

al i gedrhyifld-téterdl 9Bk a4 iibY of claim 3, wherein the radially-inner
valve seat portion surrounds an inner bore substantially coaxially aligned with the
longitudinal axis, and wherein, under the lower and the higher fluid pressure,
fluid flows through the through passage and into the inner bore.

5. The flow-control valve assembly of claim 4, wherein under the lower
fluid pressure, fluid bypass flow travels from the bypass-flow-channel exit of the
valve seat, then radially inward between the bottom surface of the flow control
and the radially-inner valve seat portion of the valve seat, and then into the inner
bore.
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axis. 4. The flowcontrol valve assenbly of claim 3,
wherein the radially-inner valve seat portion
surrounds an inner bore substantially coaxially
aligned with the |[|ongitudinal axis, and wherein,
under the | ower and the higher fluid pressure, fluid
flows through the through passage and into the inner
bore. 5. The flow control valve assenbly of claim4,
wherei n under the lower fluid pressure, fluid bypass
f1 ow 6 @hetlswidontrol vatvdyseanblyfdf elsin Sanheteirethietbotdbmt he
satace os grtflow Eitrol 8dindl dnyarbWaicH iSEIVS B BRsPAGWURannel
SHf &rCiRe Hdlél%llflé&)’éﬂ&%ﬁtr ﬁ?thlo@Héé dnh@ntiad 'sﬁi)s!téhtiall? er

g N6 §gaL. portion of the valve seat, and then into
e |nne bore 8 0 6. The row—controI val ve

g;;e O el L el L

ass- ovv-c fafhel exit and the radi aIIy i nner vaI ve

seat 0 n has nnul ar,. s f con

(e B BRIl SRR T, st e SRR RSy
ARG b ¥Iﬁ‘§s ﬁnﬁrgnceéhwsﬂ ypsfipam 95 g domiace f
the dlom coRitebnt roI val ve assenbly of claim7, wherein
the val ve body i ncl udes a bypass- rom#channe
ent r ahcEhejflenwentol ysdve assembly Of Rlai §pwherempibe valve bpd
inclydescosrfage gropve Fplining opypastiton-channgleandShddhy|cpnescting
the hiypass-flowherashel entrenaeadnd dhdloypass-flowtahdmsel @xgur f ace
groove defining a bypass-flow channel and fluidly
connetl i Ay flavreotityql ambrefassambin aficleim 8 wheaninehasndfache
drypasiaciudess hgitndihalBxétendlfly portien,fanciwnalanpsrtibn vald\ae
8RR Pekienihg PoRioh Bnn¥diaE EhdlohBieudirdlfyad®endifOMdennular
ﬁdﬂﬁoﬂéd%eélﬂg zﬁﬂﬂis&HQh R&dton- &%ﬁ@l@ﬁgﬁml Lex@®hdir portion
L f’h’é 9£s"s' aﬂfi eyen??h%x 130 8180h iefnes the

19 r\]z\g{e;‘elf tu%aﬁpon o?tri]o}}] Sar

?g%?gj{g? aHg ﬂu ;ﬁ% @g%gﬁ "géef?lﬂ élge rtaﬁiéllly-extending

JPgHedd cé Ve\ﬁﬁ‘grpé?rtﬁ’nt he annul ar
porti on nes th {) pass- fI o chan ek exm V\herglnn
the | z’ré\d'\é %S‘PIFW é(i“’éﬁéﬁ F“thl -glsodnelyding

ringgeal ang ipeludiag an gpnylpreliting Yslaa@n gnnu %rrmtﬁmheégen t he
whageiaiths valye kaskti in disppssdtin dre ansular §ngegainst thabottom ledge
witliubblogking ttler innerd hoze e £the rpbialiy-omer dalve Saeportion of the
vialvevseatarfithieovalvabody, asd ehrtdein the "OI'-aingsddl is dispesed between

thercAluebody @ th€annularfgtisgal and i ncl uding an annul ar
fitting having an annul ar bottom | edge, wherein the

val ver2b o fiow-6bi 986 e labseitbly 8Mdlbid1 1, falsotihdl@diagah nst
RSP RV REBRd Wik Rk FRG £ doDErin W RIdi IR Gut
Poltfod Fh&ldpsutAess he b Daabl Wl é)&iosﬂg thdrough passage

of the flow control.
13. A flow-control valve assembly comprising:

a) avalve body having a bypass-flow-channel entrance and a bypass-
flow-channel exit in fluid communication with the bypass-flow-
channel entrance; and



val ve seat of the valve body, and wherein the "O'-ring
seal is disposed between the valve body and the
annular fitting. 12. The flowcontrol valve assenbly
of claim 11, also including an annular top cover
attached to the annular fitting and covering a
radi al l y-outer portion of the top surface of the flow
control while exposing the through passage of the
flow control. 13. A flowcontrol valve assenbly
conpr byi n@siliagt flow drite] BRGYsdAaN ititdvalve body and including an
bypass- fpsies ap Rk fabd) l BVSrée bt diy E@ﬁa%e out
f1ow chaaynﬁhn%bﬁrfdce chhitictlng BETY o %g %%

ter

bypass- ff,Q) SR | nt
flow co 0 3 Fﬁ‘ udi ng
an upst@}l{%%ﬁté’ é;?%ﬁ%éié M %e 1883 rg?fr f ace,
an out er érbfhfe RS ﬁé‘bf ﬁ’@“?‘l‘?éu rein
bottom ¢ Sm'saﬁa 1§de Oﬁﬁ@
out er c;FPTfﬁ‘EFrIF ghaped to blﬁélé ﬂwd?ypass Baws @rmel eit ynder a higher
const antfluid preesuse againsy the top amédcs aafl bnexrioke theltypass-flow-
cyl i ndr ichainet exif wuder & lomertthed prgssize nfrns thetop Berfivet 4rin
sur f ace,whehein diuidl fldvnevhiehi énvers et ypess-flew-Sardiclefanddwill
pr ot r usieRl the'xPosidbyphss- fie Ichifnes btif Bfingd BowbBRBENd th

bl ock t Rtk yBdsiery b Faa &pkoexi t under a hi gher

fluid pressure against the top surface and to expose

the bypapise idw WonttdlaRNR! assehibly UPEGIm 33 %@ém tlllé"lr}fo

]%EI ?T%%V\i] Ag’glzér’uséhqﬁ ;}%%fg;f ?ICEW- chzl;nnel e[eﬁlt Panoﬁg

Wi e -CS&P&%E e &%ﬁﬁ%o 91‘%? ? efr?le d o}’%”g
D T

F*Hn £han rp% Vt’ﬁ{% ray congave-syriacs PrHeR ffgm the
@éssa&%'md ¥ opiveard dykarl dhe Quiereylinddealsafacsi cl ai m
14, wherein the bottom surface includes an annul ar
concal rifose-sonsen vakyg asgembty ekelaimyiS, mberdia the bottom
inclades apsangglar plangrsustage peigioniseniasting the anonlenvencave
syfeecpatipn fa the puter oylindnieal suhacugh passage radial ly
outward toward the outer cylindrical surface. 16. The
f | ow-1donk flow-coatrokbvawsasstthplyaomprisingt 15, wherein t he
bottom surface includes an annul ar pl anar surface
por t iayna valnebady hayingae bapassHflaw-chanae watrasderahd adbypass-
por t i onflow-chhgnedekiein fidicogingadatist iWiticBe bipassflow-
f 1 ow coglianatl enghiv®; assenbly conprising: a) a valve
body having a bypass fl ow channel entrance and a
by pas§- a resilient flow control disposed in the valve body and including an
upstream top surface, a downstream bottom surface, an outer
cylindrical surface connecting the top and bottom surfaces, and a
through passage, wherein the outer cylindrical surface has a
substantially constant diameter as one travels along the outer
cylindrical surface from the top surface to the bottom surface, wherein
the bypass-flow-channel entrance is disposed upstream of the top
surface of the flow control, wherein the bottom surface is devoid of
any protrusion, and wherein the bottom surface is shaped to block the
bypass-flow-channel exit under a higher fluid pressure against the top
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fl owchannel exit in fluid comunication with the
bypass-fl ow channel entrance; b) a resilient flow
control disposed in the valve body and including an
upstreamtop surface, a downstream bottom surface, an
outer cylindrical surface connecting the top and

bott om surfaces, and a through passage, wherein the
outer cylindrical surface has a substantially
constant dianeter as one travels along the outer

cyl i ndr i suafacsand tacepdseahe bypass-fpwsehafuzel exit anddre lowet om
sur f ace, fluMd pressute apdisst lhyp@p Suifthay- channel entrance is
di sposed upstream of the top surface of the flow
contr g) ,anvhankt fttingthabdiptadtnfullef Bettom Fedde wiliefeif the ailve
pr ot r usiyyAy iAMSpINBE iLIhe ahﬁﬁaxbﬁ’&ﬁi@ ApSHStRCKottom RAgHed
to bl ock tK bypass-fl ow channel exit under a hlgher
flui dgprseyrén 2qal BighosbdBetlv@Bn H vabkiiod§ @m@ﬂ{é dnBular
expose the hypgass-flow channel exit under a | ower
fluid press re against the top surface c) an annul ar

f/'alt f/'e %Yuh{ﬂ c%()&“d Ehé%‘%h‘tf? deéo(leﬂi nst
the bot t' erp logﬁfh@tol?sur?ace at{sp S€ Ween

t he val VEPEBg rﬂ?o ﬂ%pﬁﬁ?ﬁﬁ9§l F?Wfpﬂﬁ and e) an

annul cover ched t e an fit and
cover Mg TBE A5 oA ol tois sreriy of hiia T Heeretyghe fifpdile
B4SSRgPdS £ CHRTFA HHOPY) DaRPA8Se  exposi ng the t hrough

passage of the flow control. 18. The flowcontro

val vel%sEeadloy-contrel valve assembip of elaim il §ewhereig fhmbottom
puba inelydss an @@rmlaraqoncavﬁ@ugfhcm@a@é/h@@xtenﬁ% rther
downstcamtas ohe travalealasg theinpulef calcaversutice phiosifrom the
thoedughpassage taiidly outwadasward the buteacylmdncal\sarfaee: f ace
portion which extends further downstream as one
traved@ dhofigwidatralnnilledssenilg @y elainind awkerpidrthé bottdni om
§tface iNRME Bn RATSAGRaral Sirdd de ot dedtapalidariniRir eoficake

S8 g6itiea o &iéfd‘u@&% likdcall i flcbow control val ve
assenbly of claim1l 3 wherein the bottom surface

i ncl udes an annul ar planar surface portion connecti ng
the annul ar concave surface portion to the outer
cylindrical surface. 11 a
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