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APPLI CATI ON FOR PATENT Inventor: Janmes J. Wl pol e
Title: Springless Conpressor Valve FIELD OF THE

I NVENTION 5 [0001] The field of this invention is

val ves particularly valves that cycle frequently and

actuators for | prings. BACKGROUND
CF THE IWEMI%%@%MNjaI ves cone in a
vari e of i gns and are powered open by
Inygingar iJaﬁ/ea&“g%sure and in the typical known design
~use sonme type of a spring to 10 push the valve to the
TlféfP!(S@émgl@%ﬁ%(PmmeSSDhéfaE@i n i ssue with such designs is
spring fatigue and failure after a predeterm ned
FIELEBOOF THEIJNMENTIONuUs t he probl em addressed by the
present invention is to present a val ve design that

[00AN TRE RIS tBR inRAAEH 1§ Biles pRARLIRHG VaRBs Badcyrld RbdiRRlY
| ong service life. That objective Is acconplished by

LT nAatd f j the use of a force that
an% %%tpaet?gbf})f;ﬁﬁ%soﬂg&%%ﬁgﬁggpﬁﬁ%f e cycle by using

C Al ected or better w thstand

B@%i@@n@ t E?mmgy of a valve particularly

one in a conpressor applicatiqgn. In a_ preferred
[0002h SHmRESREOT Yahees CPBSiiR g VRRSHY @? ﬂ%swomrla@dpwr@cﬁ@pen by
~alignnment of |ike poles of permanent magnets. O her
diféarerdthl preasuse andeingbetypinal bnawh désign uselsbme tyns of lagpiingto
force through a device that is not prone to fatigue
push thesralve &s theidsd pbsitiex PRiei redia édue withRucdestnplis gpaingon
i nvolving a spring. [0003] In many applications
fatfpdk ahdl @iRte ARFRRSRAMYRIMRIPbT Qdlek. ’[‘I%}étqlﬁé Probtas

been wused but they have been conbi ned w

adc?gfs%& '59 [ﬁ?egﬁ}gge‘?lt &&8@;031%% 20 %{ég&%‘g & %ﬂg d%ﬁ Ft? ﬁ‘lab ggx&rgglldf: %n

ring’ return. ns can afso
conj.unction wWith  spr.i . _These riations _.are al
ecQiggtieal Caprtiustion i atrlighs loneieenice 1. T8y ipFise 25
4,869, 289. O her exanples of electromagnets or
acqeuannhishecpy eliminatien eighe springwsiddhe mse\ﬁaﬂa\fggceém pyeferably has a
actuators and other applications are U S. Patents
lorged life, c¥6I8 by WBing32nddentathdt &re3&6 affedted i SttePatithstand the
6,799,746 relies on a spring inside the valve to
cydlBigihdl iathedttyuettd Vigvedbeiti@lar Yordd inQr dogphéskoPplitdtidvn. fnw
response to novenent induced by an electromagnet. In

preggﬂtfee ntnﬁl%dirﬁ@rﬁ! 1h€ }idsRigSorce S ProdRled by AR alhBRA! of IkelboRes of
permanent magnets. Other embodiments are contemplated that deliver a closing force
through a device that is not prone to fatigue or wear as would be experienced in an
application involving a spring.

[0003] In many applications outside of compressor valves not only have springs been
used but they have been combined with electromagnets to create an opening force
against a spring return. Hydraulic pistons can also be used in conjunction with

springs. These variations are all suggested in related U.S. Patents 4,799,507 and

4,869,289. Other examples of electromagnets or permanent magnets for solenoid
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5 4,670,939 a nmagnet noves a ball that acts as a valve
menber to control the flow of hydraulic fluid when
controlling the closing and opening of a door. U S.
Patent 5,366,506 shows an intraurethral valve with a

va&@@{&ﬁ‘ éa‘r‘ve"&'m‘é?org PG et %%ﬁicgtﬁ)r}ls 0% use E&t%ﬁﬂs et 2%?e ned
0 al'low urirne to pass novi ng anot hér magnét™ Tt om

tsjde t d e follow atents.show t he

6 LA a6 0 U Mt S LuRBBE o6 shup BSlee T ol o
Patents 6, 810, 901; 6,790,018; 6,751, 941; 6, 684, 651;

retemEIAcoRENg BiskEgo5pEriging] nesptiontin response o pryement induced by
5, 885, 062; 5,547, 344; 5,025,828; 4,793,779 and

an éledtGmogitet. In [yO0GUr aphhcatioss,seedady d@actdseundf ByPatenta
conpressor application where a reciprocating

4,6701989 @984het Maves 4633 thit a3RQs alB0R Mihbansl chrafol ViRl 1es of

that cycle between 5-20 tines per second

hy oﬁﬁ@ﬁ@%ﬁfﬂeﬁ%ohﬁolﬁihg&hé&ﬁﬁ?%égﬂ Spelib fa&lobAR) S, F%té}ﬁi ng

rce I nmproves~15 o service |ife seen trom

id~-SPri Ngs. or at.e pe..cl osi ng. spkings. i l.e_the
5 35Bape SRRl BB R SR B bt e Bah ¢
per manent magnets with simlar, poles facin t hose
SelGqEIeIeRPensA torALloxy yrig P PagIyTBeYiRE aneifer MEgney Feppitgide the
the invention fromthe specification and clains,
bodshiTdie felhpriag phiehbwho@tha\gxRyrabstaH thewEntaonpregof vdos)
A val ve closure systemparticularly suited to
U.8 . dtatqait06,81 0,901 ; 601901 856,75 1,9e1H, 68456510 6 S4 OS5, 585500,
preferably urges the valve in the closed direction by
6,150 &1005,947 70 383108, 5 SANBIRGEISRIABOF1703 oS thnd £446568.
each other and in that manner deliver the force to
l. her: Licati .
(OURE Rk, R, BRI D i oGBS kb S o el A} it
the spring co e [ uch. val ye emgl ies ar 5
coPESR i 1A Ot 590 B A Syl aa TR e bR S 20 tnes
DRAW NGS [ 0006] Figure 1 is a section_ view of a nagnet
pergerQ coETesRAndENS terthat spesdde Amare reliahly dlqsing foyeg that jmprgves
conpressor; [0007] Figure 2 is a section view of a
on hheggeeticallifeseen frbmswilspfiogs @ phase type cohdsatgsspsings. Sdhildthe
valve in a conpressor; [0008] Figure 3 is a section
preférestl éphbaalirfagieto ke needynsinasSise bb@h parip@eptinagield @tth
valve in a conpressor; and [0009] Figure 4 is a

siniBf ﬁ)bféﬁ‘ fatiViREe SkillBORGhe G VAR RppreOittdiBe FAN scBpd b'de
styled val ve

invention from the specification and claims, which appear below.

SUMMARY OF THE INVENTION

[0005] A valve closure system particularly suited to reciprocating compressors
employs no springs and preferably urges the valve in the closed direction by the force
generated from magnets positioned to repel each other and in that manner deliver the
force to keep the compressor valve closed. Other applications are envisioned and
different techniques for replacing the spring component in such valve assemblies are

also contemplated.
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whi ch uses either a single ring or a nultitude of
identical rings (not concentric) in a 10 conpressor.
DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT
[0010] Referring to Figure 1, the seat 10 has passages
4. Fl ow
DﬁAf@uéé@&%ﬁ?@ﬁo T ?ﬁﬁcb Slun pressure bUI | dup
@% ush alnst t he %5 val ve nenb 18 to displace it
10 J) %@SE‘§ PR Y4 U‘pﬁ?}hc ?%e for §\GOperILLTing type
through guard 20 through passages 22 as represented by
Vah@ﬁ@ﬁﬁ@@P“#Wﬂgned with the valve nenber 18 and
extending in guard 20 is a small bore 26 leading into
[0007h iFigyeee 2 iboseetids viev oimma@et Havemgosurdfire ®2led plate styled
secured or nmounted in bore 28. A magnet 34 that has a
Vah@m@aaém@kkgﬁgd in fluid communi cation with bore 32 is
nounted 1 n shoe 30. 20 A button 38 rides over a
: £ . .
08183 4 R s LB LR
ached i n.ported plate and ring valves. In poppet
IH%S?W@ §hﬁﬁﬁ'|n Figure 3, there is no button instead,
net .S nmoynt ed d rectly in t | S
[o0hoy Tigure4 @S@@%Vt«?@w a@tjﬁétww crBring ged Fve
button 38 in such a manner that the orlentatlons of
whigses sitl®s agingleming er amuhitedraf identichlikingsdhefsoneaniriadn A
other creating a repelling force that is overcone by
compsiss@. 3 pressure in passages 12 to get the valve
nmenber 18 off of seating surface 14. The valve nenber
18 can be any one of a nunber of designs. A concentric
ring deS|gn is illustrated in Flgure 1 and a ported

O, ©C S 0 or
iple s Si e non- c centrlc S
ofi) Keberting "ﬁggr e\tﬂ]t?wawg%s liﬁl?ﬁ %fho apiehdhe surface
respects the |Ilustrated enbodi nents of Figures 1 and

14oFlgngenresgmted Byarreve 16 Rragressss ommpressarriaidug iR pushagainst the
wor ks the sanme way, but there is no button (magnet is

valva npophee$ to displacpnt &oB) seating siréace ddpphercupnrtbe flow passes
slidably retained. [0011] Those skilled in the art

thraugt gripdrediraligh pdigdges PP aspbiRERcdBy wRbWad, Aligned with the
particularly 10 in conpressor applications can be

vaRk nfEniit 84 aH$ LREndihe i BBREDE is A8 HIE 06 Fea0 A1k Lﬁt% a blgger
per manent or el ectronmagnets or conblnatlons of both

bortfh, IPGASSH 41 e S38M 32 BealE zgﬁgog L28 %aéttm

nven i'ses {) R n at
hag %S ibgre I&ﬁ alt Wﬂ&ggéméggﬁgééqo@ﬁh ngeyS 1s mounte Sn shoe 30.
A button 38 rides over a portion of the shoe 30 and is slidably retained to it to limit its
stroke and to keep the two from being detached in ported plate and ring valves. In
poppet valves shown in Figure 3, there is no button; instead, a magnet is mounted
directly in the poppet, and is not slidably retained. A magnet 40 is mounted to the
button 38 in such a manner that the orientations of magnets 34 and 40 is such that

like poles face each other creating a repelling force that is overcome by rising
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enpl oyi ng forces that can be delivered over a physica

gap w thout nechanical 15 contact are all within the

scope of the invention. Therefore solutions that

enploy various fields to span a gap or that enpl oy

[ [ iQ0;

pregadt i PSR 1S SR OGO SPEE sOftinglyftice 14. The

i nvention 0012] It is to.be derstopod that this . .
valiF SRRt 8 RSPt OF TSN Rt GSIesh. & Ranospaleatih psien i
__preferred enbodi nents of the inventigon_and that no i
illysirgied an Fignee hawd ¢ perdadddate desien is shawn ip figise JRappPpiaeive is

in the appended clains. 4 CLAIMS The invention
showmimBigdutesd, add a Ang] aithdr $ingld ringgr sydtipesamesipe hen-pencesiric

poppet conprising: a body, conprising a head having a
1ing€ fr tOvA Y hadBeCIBikisBoWE th FiguieRin alf aihestespecketht ilNGtrated

surface, and a |l eg extending froma downstream side

em@)t)dih%glb 61 %ug@s Fﬁ&ﬂ?%ﬁ%g%rﬁir{"@k‘ Rhh A YaYBIRE mbodiment also

con secure t magnet to thé body; wherein

the.leg has ner al | ubul ar _shape . I N§s
warkiia SpE G TR Rine b BB S REneh B3R Bohe® byl atlne
nmount i ng..nenber are di sposed. 2. The system of claim
Poﬂﬂﬂﬁﬁ%ﬁéhﬁﬁﬂhéﬂ%%ﬁﬂﬂ ng surface defines a generally
frusto-conical volume. 3. The systemof claiml,
[063 & Tdiose skildedrip tirg arhyyilheprediate dind fespsinghoreyvalves ragtiqujarly
def ormabl e nenber configured to secure the nmagnet to
in tdrapressdy applicallére i de elimbiateal wsing the mdgaetsi Thetthagnets can be
nmounti ng nenber conprises threads configured to secure

petiifcHOOHHidcRBnBBARE br EanBil@idAR Y both. THOMasNE RBtedént the

claim1, wherein the nounting menber conprises a
- . | 4
prefe 36 LRI AP VBINR RS ORE L ERoh Of SARE o close
claim conpri si.n n hesi ve. di sposed between. t he
ey, OHE SRS Bt S amnes i SER FREeS PERR e
claiml, wherein; the body is a one-piece body, nade of
employingforess tha san badelivgesd ovst aghysical gar Maheutipgehprigel; s
a tubular leg, and wherein both the head and the
contathiadraall vithinathe scapetod theanwdritipns Vimreford soluthmg that keptyne
axi s; the nmounting nenber includes netal and
vafiOiAid] &£ sparfa Rhp6that omsldy Aukisiresatd optidaildr imdohjinction
menbers extending froman upstream side of the
wilfPk el G tor SRIRRA witlin 9RNLDAL bH1h6E idveHigd, - t ubul ar
sidewal | wth exterior threads configured to secure
0350454 BB R 8 QTR Sy lsadeothaprseity

ar portiron o

preferred embodiments of the invention and that no limitations are intended other than

as described in the appended claims.



downstreamrestraint having a tool interface
configured to receive torque froma tool; and the
magnet is disposed within the circul ar-tubular
sidewal | of the nmounting nenber, between the
plurality of plastically deformable nmenbers and the
downstreamrestraint. 8 The systemof claiml1,
conprising: a seat having an intake passage with a
cLARES i ng surface, wherein the seat is disposed
upstream from poppet; a shoe di sposed downstream from
Thié meentipogiggeed and havi ng a repel ling nagnet; a guard
havi ng a shoe receptacle in mhich the shoe is

di s osed and an out | et passa t
Rg 3 e E@Pt?%é? "%' %n%% Ll
dowrﬂs%r %scfdgcfgf ea%l @ %gh gtﬁber %@q e the

e beHyOwit jr‘r—ﬁn ﬁﬁH’i’é’g ﬁ_n é?allf/ dﬂ:hl r sh 5@ﬂhﬁ%@r\e§ﬁﬁ\’n§éﬂl5ﬁvolume
in wiHich bbiHEth& dhErR AR tnes:dnajnﬂm erBiSBlel dsbB@da CONPr essor

havi ng a conpression cylinder in fluid conmunication
2. Thetdystehef ¢laih dkehqueis @agealiamd-lriacej@eifm@ra merpllye‘wstocs:oeical volume.

| st on di sposed WI t hi n the conpreSS| on cylinder. sz
3. Ahg, 5}1?5 ?qét;qqrf@es ap ﬁ%!t' eformable
m%mt’sm “éeﬁl%‘? ter”ée@'ﬁ‘? °?3he magnet is Fﬂﬁﬂ
$ ﬁ%&t@ﬂto'f abihy1, %Q@t’n tﬁm ﬁﬂg; MBRber EaMRrReIRre8ls doPfgured to secure
r @ tho whay di sposed about the nagnet, erein

the body includes a head and a |l eg that defines a
5. (he tadtens of Elaice1,tWiatein $he dowtisg meaberf qoowriseie plagin@ly-deformable
meh®er ointiguiesl ty escpffe ted magnetitp the\myn@tgnnqmber | eg defines a
eneral |y frusto-conjcal,
6. e O%am VEBT 9E | 11 SORIIRE " ritihe dhesepe Pbign dir meone! End e
A0 CEN® downst ream side of the magnet. 15. The
7. Yﬁ’é Y8teRfor EhiR MuhéreinNE L&y 4 B SidteIbbay MEdelsl € Snateribi thdt Bleludes
plRfc, WhERWNEE AR S1uBRarObg, dne viarkd both \theticad tane tishebiiar leg are
rotai@bly syhmetrie gooulhie sareaya theenahtinglngambed Bcludee mpfal gndrgmarises:
a plralitabfi tasticlly pefppeable m@@@ptswteeélnmﬁdﬂ an P%ttealln sidg qhthe mounting
i beﬁt gez?:rq}{h@ﬁ@%g-‘?qbﬁl@r 5||dew% i l'ze)@qrio 2 I Cl{?ed to secure the
QUG ato m !era |ﬁ;?<:ﬁ insi rﬁ head and a
I Ly ga gured. to § celvet rque f ool, and the
8@ Ei gd WI%Z] e’/'\cfgﬁgﬁt‘ré%% cf d&uﬂ‘oﬁ ol n erne £ between the
ﬁla ok ribie rsgnsb\étsddne%eadom@netq Mt f
vaIve prOV|d|ng a magnet; providing a nDuntlng
8. megrbgtent andidirg Ur eshprisin@td sehhdving anagalet pabsage héth papatl surface,
wheaily the et iprdisppetidngsteashedrh paeljedice phocadidhosrsdownaliag) fiem the
popifet ene hamingrretepelirg, maghet, Auprddayng @ [shesiessrtadfhie peich the shoe is
dispperdiand AYCHIREPSHEPet body conprises injection nol di ng

9. tI'he syst%%pop eI imkb(,) w¥ére|n the shoe comprises a shock absorber.

10. The system of claim 8, wherein the shoe, the repelling magnet, and the guard have a fluid-
drainage aperture.

11. The system of claim 8, comprising a compressor having a compression cylinder in fluid
communication with the intake passage and a driver coupled to a piston disposed within the
compression cylinder.

12. A valve, comprising: a poppet comprising: 2 magnet, wherein a downstream side of the
magnet is substantially wider than an upstream side of the magnet; and a body disposed about
the magnet, wherein the body includes a head and a leg that defines a distal surface that is
downstream from the magnet.

13. The valve of claim 12, wherein the leg defines a generally frusto-conical, interior volume.



19. The nmethod of claim 17, conprising: inserting the

magnet into the nounting nenber; and after inserting

t he magnet, attaching the nounting nenber to the

poppet body. 20. The nethod of claim 19, wherein

attaching the nounting nenber to the poppet body

conpri ses engagi ng threads on the poppet body with

conpl ementary threads on the nounting nenber. 21. An
14 APRAVANUS cISAMR! eshfting & SRITIPESAN adjREM Adddls¥&m side of the
magh&posed between a fluid inlet and a~ fluid outlet of

the conpressor, wherein the valve conprises: a valve
15nEhebaive ot daiprdsvirgein thepbpip weludes anfidetran svdpwrelagey side of the shelf,
whegss Sé‘é'f 'f"@e"f e 18gal ve nenber and a magnet coupl ed to

ﬁﬁ go risin p nEy p%t rec ac e’s and a Erapty op poppets,
wh?re rrgg! pl§r8?lfﬁgfl g§ sga% §§Iﬂ LL% ?}Ygﬁ%ﬁ% %gt 2K 5‘H&l}¢ +d§get racgptac!e
17.TR PrefHol Af ﬁ)‘"rhiﬁg afvagt, ahénnaﬂaod whsdiehg dréRiingNRIppstSRty for a valve;
providmpg fai f@gaetaprwlamgmmomng Aeinbeticdnfligarad kd agcisiis tnegaet to the poppet
bodyo BBt previdingr a shelb agiment aclpwpsiresmrsigie ofthbodynet.a nagnet; a
nmounting rmenber configured to secure the nmagnet to
18t He %W of g Hn WheRia TRViling;teg Rrpast bet WHSGISH’@‘”"'%@HISWQ the
po%ﬁ?abcldlbie mount i ng nember. 24. The system of clai m 23,

19"‘4‘\%:‘3& d 6fr1:$a rﬁqucd eﬂ%h fhe Plé(t ﬁ'@%ﬁe ﬂéunﬂn member and
Rt @lhe bibahet, 1B4H “ﬁj o e gﬁf&nbﬁ% Ranabipaibaaf e body

i ncl udes both a he W|th a seal ing surface and a
20t Whar@thod | o grlatix t18 N dthergin f attechirighthe downtitgr mambes i td ehe boipet body
colprizds endaging itmedsioton thehpophetdupdamwith téreplendntanaihrdadgyon theagnounting
mel""@?hti onal |y symTet ric about the sane axi s; the

nF z@ynenrr?pe nc ud esso I e dl be%ueen az%[u .inlet and a
fqu &ﬂf@ @i ;555 vﬁgle nythégif% r% Q\F m@ rﬁ}glsmg a
popp @troou@ed to the valve
m&&:@ﬁlbﬁl timy n'%hlﬁtﬁ\yhﬁémﬂeuhuﬂme’ﬂém smedga@lei cdhﬁnbesﬁéti@j | 898 wherein the
mduhﬂir@mbeollﬂisgueaidetﬁt@)ensthn:mag‘ﬂet dridehefeunt i Nng nenber to

npl ementary threads di sposed inside a tubul ar
22p81etapeaiate$ oftclaén B aierein Ar-oRPISHHh SPPRIESS 7 @§?¢ ai nt

f t’H too |nterface confl urednsto cg ve tor mountlng

é f{&}% h f g F%a J%Bgseﬁi@tween the

maghEiGHh 86 nfl hﬁg “Fount 1 ng
bet ween t he urallty of plastlcally def or mabl e

24ITERED ngsﬁarrﬁﬁdciénh@?:d angrsihr darmode st anaipieceXivdy Triade oY 8tneaterial that

mcd)fdes:blastlm £8 whemimghe mdm dncludessladit @ hepdiwilt) agsaaling sarfese and a tubular

e e e
co%nl %%l% eﬁf‘e CP% n:ﬁ %{%ﬁg Eﬁlﬁ% ro %Selfé S|de of the
mg]géh ggae(ner% énj( Ui s é\ n secure

head;
b R&iow i%an'ﬁestrginfslpéQﬁ@ &Qe@ﬁc@égnkﬁlrem%i‘@gg tor froﬁ! a tool and
thd hbgrdt BarRpdsea gntﬁy&teen&ulawmer SiieNgll ofth® MPPRitg member, between the
plLeaitgf plastizglly dafoonblephantersdrnd yhergestebmaestraimt er i al t hat
i ncludes plastic, and wherein the body includes both a

20n BEgsvelem et gaigieis) pqﬁtganglgg fafeat having an intaké passage with a seating surface,

wherein the seat is disposed upstream from poppet; a shoe disposed downstream from the
poppet and having a repelling magnet; and a guard having a shoe receptacle in which the shoe is
disposed and an outlet passage.

26. A fluid-handling system, comprising: a poppet comprising: a one-piece body made of a
material that includes plastic, and wherein the body includes both a head with a sealing surface
and a tubular leg extending from a downstream side of the head, wherein both the head and the
tubular leg are rotationally symmetric about the same axis; a magnef; and a mounting member
configured to secure the magnet to the body, wherein the mounting member includes metal and



and a tubular |eg extending froma downstream si de of

the head, wherein both the head and the tubular |eg

are rotationally symretric about the same axis; a

magnet; and a nounting nenber configured to secure

the magnet to the body, wherein the nounting nmenber

i ncludes netal and 6 conprises: a plurality of

pl astically deformabl e menbers extendi ng from an
corptib4: @3NSty pREtichIyRiefdMRatN nBrgbdi® BREking o @R péttda side of the
moQhting tedribet: d e eddlly skawablianvdidelvalewithosxdetor thiaadsadsfigured to secure
thecromntiggumerdber do sammianeentanhibreadrudistoneyl insideba tubtlar portion of the head;
an@:e pivestreate sasifaintthering 3 tapl @ﬁa‘g@opon%reaéo z?cwna@roa? from & tool; and

§int t‘lh%ﬁ‘l pettlshgls qaw;th%ﬁrg gjrc I@Wﬁ ﬁ_é rwgmttng member,

'ﬁ’ﬁ?ﬂ ﬁ?f LF%'EYI el & B‘P‘ﬁb o P&, erts 0? JRWIS festraint

71 1R Gerh BPLiaim 38! om‘ﬁﬁs% bRedt IPIQV ké sasslige RAR g@eatlng surface,
wh\éﬁetn%@ skites Qllsﬁé‘s'é sthd Uﬂrcﬁﬁ pSHPEE e, Hoe Qfispbdde d¥HGtcbMdrom the
pofRIARIhavind & tapeieny rhdiRetDhnd a’ihdata%a@'ﬁg pEiastrégepiatly in which the shoe is
disfledeo bnhd @itietpatsaps and t he domnstrean1restra|nt 27.

The system of claim 26, conprisin a seat having an

28] Fheaktepnefsdaie A% coMmISee & iahesiar Sae%?-d befirep i mpgnst and the
maypling "?9§“b8'|' sposed upstream from poppet; a shoe di sposed

29 d,&) Wﬂ%ﬁﬁ §£t8rﬁ‘ Joppar:i%?ggggpe?&qn tr]QNd Q%o@ E%Shét 1dA] a mounting
|g
§ sae

(R (R SRERRIGGhanthid pB4H with a
seét |v§her | $R0S&A 3NdlspaBedoy dtrehm DRSS 3@ppet: 28 . shdd Riisposed
dowhHeam fikn Eleapdppet 7andCIRavpl i = repgliien magiee sandea diusposeidg a shoe
redeptavie @rwhichehenshgmistdisporeid Biban oubetmassage. rrenber 29. A

f|UId handlln systen1 conpr|5|ng a

h 1: ISI %pet orﬁgg | @t qlgc:x ma%net
Wi I' n su is own ream tromn
th%m%%fne anoé a she %c!d § gce a%% %fxtgaj‘%léilg? ngﬁggr ace at
mhereln the seat |s dlsposed upstream from poppet; a
shoe di sposed downstream fromthe poppet and having a
repel I ing magnet; and a guard having a shoe
receptacle in which the shoe is disposed and an outl et
passage. 30. A valve, conprising: a poppet conprising:
a magnet; a body di sposed about the nagnet, wherein
t he body includes a head and a | eg that defines a
di stal surface that is downstreamfrom the magnet;
and a shelf disposed adjacent a downstream side of the
magnet . 7



