VALVE ASSEMBLY AND SYSTEM CROSS REFERENCE TO RELATED
APPL|I CATI ON [ 0001] This application clainms priority to
wWQR®8/10768/1 si onal Pat ent Application No. 60/ 90BCB032008/053237
entitled "Valve Assenbly and Systent, filed on
February 12, 2007, which is herein incorporated by
reference. FIELD OF THE | NVENTI ON [ 0002] The present
invention relates generally to flow control systens.
More particularly, the present invention relates to a
novel val ve aséRDVEWSSEMBLe MNChSY&ITIEMIS f1 ow control
systens, including conpression systens. BACKGROUND
[ 0003] This section is intended to introduce the
reader to various aspects of art that may be rel ated
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believed to be hel pful in providing the reader with
[0001] baTkigr applicativhorcratisopridatyf asi lJiS.aPeowisibealt €ratent Application No.
under st andi

, ng of the various aspects of the present L
60/900; §ierATIBRY “MALGrATSRIGY a0 KGNt Bed anubPeren 1eng007. which is

- e to be read in this light, and not
heremé@%ﬁ@aﬁ@éﬁ@ﬁ&%fﬁer&bi or art. [0004] As will be

appreci ated, fluids, such as natural gas and air, have
FIELD &R tiE INVENTIEINuUses in industrial and conmmerci al
appl i cations. For instance, natural gas nmay be used to
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particuRIPIy! thRNEreSenSiHOBNIRSh MILRS t0A fdvel balve Gisgenbly fodlisBarith various
natural gas may be used to generate electricity for

_ . may . _
flow cogiret sysiemisonCliing 6OHBIRSSIQ $YpteMid may be used in the
manuf acture of an array of products and material s,

' hng gl ass, steel, and plastics, for exanple.
BACK(F%?C%?DI n order to neet the denmand for natural gas,

conpani es may spend a significant amount of time and
[0003] r esldus sestigreisrintendgd ftointragucedbe iragderdand/arious aspects of art that
recjated th

may be. £FBH10 yalOHE 7 BESED B ipsPRb IRVAI 1OF. e 8 215 febcibed andor
claimed below. This discussion is believed to be helpful in providing the reader with
background information to facilitate a better understanding of the various aspects of the
present invention. Accordingly, it should be understood that these statements are to be

read in this light, and not as admissions of prior art.

[0004] As will be appreciated, fluids, such as natural gas and air, have a wide array of
uses in industrial and commercial applications. For instance, natural gas may be used to
provide power to a range of vehicles, to heat homes during winter, and to operate various
consumer appliances, such as ovens or clothes dryers. Further, natural gas may be
used to generate electricity for distribution over a power grid, and may be used in the
manufacture of an array of products and materials, including glass, steel, and plastics, for

example.

[0005] In order to meet the demand for natural gas, companies may spend a

significant amount of time and resources searching for, extracting, and transporting



whi ch case the gas may be referred to as casi nghead
gas, or fromnatural gas fields. As may al so be
wa@ppsaai7st ed, transportation of such natural gBGT/US200$1053237
as through a pipeline from2he production site to a
consuner, is often facilitated by conpression of the
gas via a conpressor. [0006] One comon type of
conpressor for such applications is the reciprocating
conpressor. Such reciprocating conpressors are
naturalpyss. tit MLMapbmtedthate\atum gabata)gle@prcmlLIo,eduftdmiciléieajs, in
crankshaft that 0 ed tq pjst vi.a connecting..
which ASe g dpscr ey CRastRed § Feerprdesad Gt RELgRbagtelds. As
may aI%‘Qe écﬁét%datrﬁhé'ﬂ)éjrtélﬂdr%frbtﬁhtrﬁﬁﬂr%@ gﬁ@”ﬁ!(ﬁﬁéé fH?ough a epipeline
rs. be appreci ated ne skilled in
from tharprpdu@ttmrr ate @a@ comurserms otterefacﬂlitate@) by somyprassin gf the gas via
| ntroduced into conpression chanbers of the cylinders
acomqrﬁls%qjgh one or nore inlet or suction valve assenblies
and, follow ng conpression, the fluid generally exits

[0006]t heom:e/ bbﬂﬂh%rﬁtypleaofcv@mmésmﬁer euth eppliatidhs @areg@cuprocatmg
val ve assenblies. [0007] Many conpressors routine

COMPresser-atechredinrfadng C@mﬁréﬁ%ﬁrﬁ@iﬁ@ p@émvmdm%nl@cqmg% de‘ﬁ@%ﬁ that
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vel's SucC as O er o ousan rpm
crossheads, db iregpsypady dries tihé pistand dxed opepirews a fldidolitsin ragtached
seal ing el enents V\nthlnthet\éalve ass j
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compregsign aylinglers- ohs Maybe Aeprena lpd'rcét?ss@ﬁrbci jﬁb’f?e §2ﬂﬁb§136wa' gas (0
some dth@?ﬁiﬂﬁﬁs d@n‘é‘t‘élﬁy infPB8uE& & cb ré’ss‘?dr?#h&%bgfs %)ﬂﬁe cylinders

seal i ng’ elenent various conponents of typical valve
througlassedimes, mlgmohsacstictmmlwassanbli@mamd fpllawing c:mdpnelselon the
seal‘n el enme t hensel ves, eri,en ext
flid oqeialy HfERe Y S O Of MIMBILTEE of HEChaicpavae a¥Semblies.
assembly and even the conpressor in which it is

[0007]1 NW&hy edmpléssay®tslititefopdratd sEnuirbdP ot Pdtatids Per minute (rpm),
val ve assenbly may need to be refurbished, such as

and sofnér QAIYBraseprssderAaRignad farepeeationmef euesrigher |QM@|S such as over

one thde?;st%lﬁ'd%ﬂwg %Enst ‘lljerrsg?gt sﬁaé(:l%l%rsyﬂgﬁf gheﬁeﬁ%rﬁﬁg ar s cgs?ﬁeiefageahng

elemeritawiibirt the \avé bsssnblesaing smmtﬂrkyrhlglo%buenayldf hundreds or
erally results in downtine f asg?stemln

or
thousagﬁ% ORBMES\RAM TRINKEs el O IResai S pydieg. éa«%eam?hewents various
compohBffsfitypiBalNRRk L8Rl YEcREEERR s¥at and guard plates and the

sealing elements themselves, may experience extensive wear, which may result in failure
of the valve assembly and even the compressor in which it is installed. To avoid such
failure, a typical, worn valve assembly may need to be refurbished, such as through
replacement of the sealing elements and machining of the seat and/or guard plates, or
replaced entirely. Of course, such refurbishment or replacement may often be time-
consuming and/or costly, and generally results in downtime for a system in which the
worn valve assembly was disposed. Consequently, there is a need for a valve assembly
that exhibits an increased durability and life expectancy, and that allows for easier, faster,

and cheaper maintenance.



that exhibits an increased durability and life
expectancy, and that allows for easier, faster, and
W@ b@aper’ssrai nt enance. SUMVARY [ 0008] Certai n aspens2008/053237

commensurate in scope with 3he originally clained

invention are set forth below It should be understood

that these aspects are presented nerely to provide the

reader with a brief sunmmary of certain forns the

i nvention mght take and that these aspects are not
SUMMARYended to limt the scope of the invention. |ndeed,

the invention may enconpass a vari ety of aspects that
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are seteféﬁﬁfﬂélldw \tshoerEbE WABBIA6 O ﬁfﬂ?ﬂ%é@é‘é_lp'ecté Bfe Mls¥Bted merely to
assenbly is a poppet valve assenb he val ve

provideaieeigareewitbfa iigfeunanpBoteingaitain fmmﬁeth@rlnvemgpnha@t take and that

these g GRnfiebdea R iking Repte BLL AhEuldi) Pt kBinvenior

may erRispasHs¥eNVaridglofidepeas thapaay neubbisedfdtitsipsisnd bet ween
a sealing assenbly and a seat plate. |In another

nmbodj nent val ve assenbly includes an i
[0009] busﬁmhad'm%%ggweo@rﬁﬁeewnae%%l 9%‘9@% é@iﬁteytogao‘ée' valve

assemllgarhq sBht Exerfth Iﬁf){/eﬁ{ﬁ%aﬂh t ﬁle'\?a}fvé Qgéé‘rﬁﬁl dg@@ valve

enbl'y genera di'sposed between a seat p
assemlglyaerwquaiVee assasmbkédd olsthenpatiodbnstiisn gewdvsrpomdhave dlfferent

configutgidii Ry ch s ERo AR S ab e Base et ARSh TPl walve
assem@lgscﬁ@n'eré}nﬁb&ﬁ%rﬂﬁ iffluddtears AApARDARRRBkYossd BBIWlenPd dealing
npact bushings are plastic, the i npact bushings

assemhalyeansoh Segluplate. als aresheieembadimantsthefvalveasedrobly includes an

moac LSRR obfeobT iRl e A HSath S B RTRE . Ot
embodﬁh@m@,%éﬁlﬁcﬂm & seéﬁf@é%eﬁﬁblz@en’é%]ly&ﬂ@pééw B&t@leen a seat plate
| at e uard plate, or the sealing assenbly. The

and a Qg ElaBLSH M GSIMPesE RUSpGaispResd Fajwaen tistdspectve plates
and thé Egﬁlﬂgegge‘??ﬁlyh 1REL e t&ﬁﬁo&ﬁ%n‘% %b%‘oﬁetﬁvgg?n &Rfth a sealing

e val ve asSe

elemerrtefflthieaeaitr@ @ésdhhtﬁyfﬁateltmlmdthbempabbbmwmgs e plastial the impact
rel ati on to various aspects of the present |nvent| on.

bushingg, ateen f%@@@ééh%ﬂ%%lr@‘%{n%rﬁ W&B?W@W@t aEpamply fREgouce wear on

the other components, thus reducing or eliminating the need to machine, or otherwise
repair, refurbish, or replace the seat plate, the guard plate, or the sealing assembly. The
impact bushings of such embodiments may be easily replaceable to facilitate easier

maintenance and servicing of the valve assembly.

[0010] Various refinements of the features noted above may exist in relation to various
aspects of the present invention. Further features may also be incorporated in these
various aspects as well. These refinements and additional features may exist individually
or in any combination. For instance, various features discussed below in relation to one
or more of the illustrated embodiments may be incorporated into any of the above-
described aspects of the present invention alone or in any combination. Again, the brief



various aspects as well. These refinenents and
additional features may exist individually or in any
W@ 09Bi1e1eas8 on. For instance, various features dPCDUSHO’1053237
below in relation to one or4d nore of the illustrated
enbodi nents may be incorporated into any of the
abovedescri bed aspects of the present invention al one
or in any conbination. Again, the briefsummary
presented above is intended only to famliarize the
summarg pesented Iaboeeisaiinter&@mje@my tcafainid:‘aritethesreakjet éth certain aspects

senf inventiaqn w.thout tatlontot cl ai
and coB{aTet ey Baet By eien ey orl oo SRS pater
1] These and ot her features, aspects, and advant ages

BRIEFUESORIPTERGTF TH\@DRIAWN@S' become better understood
when the follow ng detailed description is read with

ref erence to the acconpanyi ng drawi ngs in which |like .
[0011]chalhaseaans) plbgr éandwies) RRREGIEr ARy eAYAligaetiPf theepresent invention

wil bedliRLRES: | MASSEI WhED R (b inda Syl BEESRSEL XGeth Gty

a reci procating conpressor I'hg an 'exenpl ary

referenceltyeh@asedrpsinying atawindane evhieh likeolearatizrs lreémresemfhke parts
resent 1 nvention; [0013] FIG 2 is an axi al

t he
throug@lﬁ§gegé%"t"f‘9ﬁa‘f"h9"eé% of the exenplary conpressor of
FIG 1, illustrating internal conponents of the

[001 2100@@339:“}56m ?é@t%qm%f‘é{' feligP et B 0P clidfhg an

present | [0014] FIG 3 1s a perspectlve Vi ew
exemplafry sialvexassphinly inpamestancd wih ansearbgdimeniof thedprnesent invention;
W th one enbodi nent of the present invention; [0015]

100131 F155 28 g A 88 Bodtl ) Rlow S BRBRApHA ctfinmressorgf FIG 1.

illustratiMPint@ngEcappendhts of fﬂh@@@@l{@d@ém imatdoraance Wb driesbodiment of
of the present invention; [0016] FIG 5 is an expl oded

the pregpalin¥entidist her exenpl ary poppet val ve assembly in
accordance wi th one enbodi ment of the present

[0014]L2‘F;H;Gt 398: JLGeQ é@&t.x@'\%w%f@é@@n b vgfveték% embl

val senbl nce Wt
accordant®diitireame erhbbqusmeﬁerm prerseentnventlom,0018] FIG 7 i s
a bottom plan view of the poppet val ve assenbly of

[0015] H %IG? 48 an exploded view of the poppet valve assembly of FIG. 3, illustrating
certain components of the valve assembly in accordance with one embodiment of the

present invention;

[0016] FIG. 5is an exploded view of another exemplary poppet valve assembly in

accordance with one embodiment of the present invention;

[0017] FIG. 6 is top plan view of the poppet valve assembly of FIG. 3 in accordance

with one embodiment of the present invention;

[0018] FIG. 7 is a bottom plan view of the poppet valve assembly of FIG. 3 in

accordance with one embodiment of the present invention;

[0019] FIG. 8 is a partial cross-sectional view of the poppet valve assembly of FIG. 3,

illustrating an interior seal member disposed in a closed position; and



accordance wi th one enbodi nent of the present
invention; [0019] FIG 8 is a partial cross-sectional
wa e@s/100758 he poppet val ve assenbly of FIG 3, PCT/US2008/053237

illustrating an interior seal nenber disposed in a

cl osed position; and[0020] FIG 9 is a partial

cross-sectional view of the poppet val ve assenbly of

FIG 3, illustrating an interior seal menber disposed

in an open position. DETAILED DESCRI PTI ON OF SPECI FI C
[0020] EVBOOI. BE&I‘ESpa{rﬂ@IZ&bstectmna‘mmv epiel foppet vhlvei ansetrolpbf FIG. 3,
: t he present i vent on W Il be described below In an
illustraing 6$ﬂ”t?6° ¥ eEG‘ﬁE’P% e PPERPSRILGN- t hese

enbodi mants aII features of an actual inplenmentation
DETAIPED UESCWPW;‘»N@P@PE@Fﬂ@%MB@CD|MEM$On I't should

be appreciated that in the devel opment of any such

actual inplenmentation, as in any engi neering or lde3|(§;n .
[0021]prc5?ré%pr MiuesPeGiECiemPahBents pidhe fsesetinventionswib e described

below. T 4 Qﬁoﬁ@tﬂﬁrc}v?deag Qpﬁxgetéé%cﬂﬁf(@ygfﬁrée q%ﬁ’t?&dd%'eﬁas, all features of

goal s as comnpl it ance w emre

an actuzl$mplesseritelion ethyomi e degurided Whitlidhspeification. flit showdde
| ementati on to another. Moreover, it should be

apprec@% fhatdn & devalopment af aay svdbaeig! isRlementatign: apdn any
engme&ﬁﬁ@'o%e@@ﬂ# ak| ? M@Egng@r‘ﬁeﬁ@%r?f@@ﬂlﬁéﬁ%lsm MEst be

utine ation
made tmmmmeejdveroadn@ﬁ)eoﬂlccgamjlmauyh%| ddmplaancegvitthgystem-related

and bugﬁ%ﬁf@ﬁt@@?f Sl S’[{aénutéc\lg a"?‘ﬁ)é ggyz %mmienglp trodt’atlong[o another.

MoreovetY RRhbak: bd QS Rldted 8t stich a @dveloprhBAt effcﬂff‘ﬁwlgrﬂadéjcomplex and
are i ntended to nean that there are one or nore of th

time casisgming.sout wald @engrth@ea@ bed fegtine' unniertaunn'g)f design, fabrlcatlon
ded | d
and iU oS b Tk SRR et Re S Rt

el enents. Moreover, the use of "top," "bottom"

[0022] " abavien intfduklcivy Sleamshty af validensmobdinherse of efdprdsent invention,
made for conveni ence, but does not require any
the artiglest acuRRy BY8, S &F inisaded ipsirait Wat [ft%@@]re one or more of

the ele;ﬁérn‘ﬂé ”?h@@ rﬁso c@?@rféi@r ?ﬁ? Hafﬁge%‘rﬁyﬁqo %’F@ﬁrﬁéﬁ&%d tPoe

rovid f esent 'ustrate
mclu&mﬁuxdimwntthat tmzremrp,r les additibBal elemetés othepdinan thfe listed elements.

MoreO\éﬁr,ErTE]?f;SSI oP,t, él é&.ﬁ%{l’rsl,di@. queugléqe T,Qgﬁg;/,ra?‘lg%r}gpf th%sse terms is

made fggbﬁﬂ%%{rlesﬁr%gﬁgﬂgﬁtéﬁ g@f??’eﬂeﬁn@%@rﬁgul‘é& bRERALiBA of the components.

[0023] Turning now to the figures, an exemplary compressor 10 is provided in FIG. 1.
In the presently illustrated embodiment, the compressor 10 includes a pair of
compression cylinders 12 coupled to a frame 14. As discussed in greater detail below, a
variety of internal components may be disposed within the cylinders 12 and the frame 14
to enable compression of fluids within the cylinders 12. In one embodiment, the
compressor 10 may be utilized to compress natural gas. However, in other
embodiments, the compressor 10 may be configured and/or utilized to compress other
fluids. A mechanical power source or driver 16, such as an engine or an electric motor,

may be coupled to the compressor 10 to provide mechanical power to the various internal



to enabl e conpression of fluids wthin the cylinders
12. In one enbodi nent, the conpressor 10 may be
waQiReoBieEsd8 t 0 conpress natural gas. However, i nP@I/kKi§2008/053237

enbodi nents, the conpressoré6 10 may be confi gured

and/or utilized to conpress other fluids. A mechanica

power source or driver 16, such as an engi ne or an

el ectric notor, nay be coupled to the conpressor 10 to

provi de mechani cal power to the various

compohemsram:l koomah@nbmpmsblmmoémtﬂwd mhtnp'r #reseytinderfs t:heTo facilitate

id withi he cylinders 1 ilitate access

accessstgcsfycm@t@,r |co é?\t3§ mgy ﬁﬂp&ggé&ggglﬁgaw% or malntenance

g BT LTI S0P LB 000 OpALRey St v

removatdencougrisedispasacsovirdpe spanigsr t he openi ngs. [0024]
Further, the exenplary cylinders 12 include capped

oo2e S55E, B8 SN AArb G5 Flbiog B LRIBERLY £ yarnureao

recelveaﬁél%f’@byerﬂﬁlle§ duchust vanreedssdrnbhyi 40 \hmn@m@ﬂ;eglsatgqa@lvalve
in various enbodi nrents, additional valv

assemelys?&ﬂﬁuhhé%raé% it Wil RejeRPrECtaiedh thasnie \@\ﬂoamer@bowv@nts additional
valve a{%%@ﬁlrb &Bpe chgi%r%z\ﬁ@njs%mé br %ﬂé thid (?tﬂepg?ﬁfe% Fe%'e@&@éjw. It will

e cy may I nc e 1nterna
also becappreciated ttatten cyimelere ¢ 2 suapintfidendtdrhal fikadl wenduits between the

assnbl'sz to facil]itate fl ow of dinto a
recessg BN (6 VaNG SRSTEDIES Ahicuagilae el & hligBloratd St of the
cyinaefSfbUhRRRh Son AN PHEIASIcH | R34 05 ATV PoicHiftn 2

cages or asteners e enpl oye Itate
componentst such a$ capes oafaeéerwserﬂalyut:@semoloyedho fiagilitate mounting of the

5 Alth h the exenplary conpressor
valve aféef@c' ?éé’i"ﬂi\?gbe throw reci procating
conpressor, other conpressor configurations may al so

[0025] eMAIbLgRahBexefigiary TempreesdT BB RMMLsrales el es®eb-throw
techni ques. For instance, in other enbodi nents, the

reciprogaii ESRBFeSEON.RINST PRMAERSSAT GPRGMafentwE@Is@employ and benefit
from th%yﬂrlegﬁ‘ﬁ Iy dis fy di QEIB@@d té&h%l?e% "’FéﬂHéqa hBE oW o‘iﬁé’Pér‘ﬁB@B%erﬂs, the

ressor, reci

compressupi 0Snay unowcm:a eiwrerenmmlserr of @,ﬂlnubetHroWS sualv ddhefour-throw
ot her varjiations are al so envisaged, includin

COMPressoy 4 SrErqvh CORPIeSaGt & CBFp@thQﬁ(@C'ﬁ’rﬁ@amP '%pffgssor a screw
comprédd®ebr tﬁ@qﬁkéhﬁfuﬁhé? otﬁ?r \?%ﬁlo%tar Al &eni; Q&r)%e?s n‘?clu%lnp variations

cross-sectional” view o e exenplary co or
in the lengivi afestioka, tRle@pezating speed, and the size, to name but a few.

[0026] A cross-sectional view of the exemplary compressor 10 is provided in FIG. 2,
which illustrates a number of exemplary internal components of the compressor of FIG. 1.
In the presently illustrated embodiment, the frame 14 of the exemplary compressor 10
includes a hollow central body or housing 22 that generally defines an interior volume 24
in which various internal components may be received, such as a crankshaft 26. In one
embodiment, the central body 22 may have a generally curved or cylindrical shape. It
should be noted, however, that the central body 22 may have other shapes or
configurations in full accordance with the present techniques.



which illustrates a nunber of exenplary internal
conponents of the conpressor of FIG 1. In the
wWEe@saoss il ustrated enbodi ment, the frane 1BCDUS1008053237

exenpl ary conpressor 10 inciudes a hollow central body

or housing 22 that generally defines an interior

volume 24 in which various internal conponents nay be

recei ved, such as a crankshaft 26. In one enbodi nent,

the central body 22 may have a generally curved or
[0027] cy N rgher atadn, $Hrmdﬂverl 16 sdiaigisdhb erariishdft Zﬁowq:wrtedt\nimin the

interiortv(r%ﬁ.f %flrcffl tgﬁgr gﬁﬁXQhawgk\wa qﬁh@@@@( is coupled to
crosshé&&é‘!?o Qiéeéoﬁr%%ﬂg rbls QB%rn%t hiRg 82t hﬁ@ér’o‘é@ﬁeé& 3Pk 8%posed

he crankshaft 26 su porte wthin the interior vol une
within czzbsslﬁeadwgwﬂeaﬁé w&uch genasaky exisodifreenthe cenrirarndystand

faciitalg grfier o of el @/ BB RS [ ylreRPpRsPE b Ol Bifpclment, the
comprédsep308aslugss B8RS crbshehbt GidksNeY fldt exeroegshdrapnpédpendicularly

central body 22 and facilitate connection of the

from oppasitededes abthecantial bedy pebewsing @2, pihewgh eiftss gpregurations are
also e % AT E53 g/rbelg%él’l%‘é!alt‘éjc?sthé‘P&aﬁpﬂgflsrﬂSﬁgnong %e&aﬁﬁshaft 26 is

ext'end "dener er'pendi cul ar | posite

translatediés teé coheectiritrods A80dyretipréwalisinegr @dtioalof thwgh)ssheads 30
ot her confj guratl ons are al so envisaged. As nay be
within thpgresshbaeduige®Stot at i onal motion of the crankshaft

26 is translated via the connecting rods 28 to

[0028]r e%é’ﬁ@t‘é@l' aHdJ@eﬂ{e ERhLers F% ggg?oﬁﬁg{ﬁéa?@?é%ove&"ﬂhﬁj for

he crosshead gui des 34. As” not ed
compregshomdﬁhe cliassheads 8Rfdarguwoepleddormsions 86adispaded within the cylinders

12, ancggwrg)rrezzﬁg%%h%-r&ﬁ |§rr10 ﬁwheg;l%%ﬁé{%q r??l?cvesg élr%gﬁetes%loor{ gft f?uqa within the
cylindef €6 D RALERE hiBBHNIHS. oma@‘butafm? §§ aq&ét@aeb% i8ldri9¥B forward (i.e.,
conpression of fluid with t%/QIn ers 12 via the
|

outwarglydransepgal pedyt 22Ny awhr@a@eraﬂ %itke pistas 3P forgep fiaid within the

cyllndefr)ﬁ?rfﬂg% déjmél'iej%o{l W@E%ﬁ}y @8@%@”&@ @{?sg&%y?f ﬁ% f|¥JE][ A%lscharge

valve, Sydh a@ealverds@embgnad) I rﬁay\!l@émﬁﬁen thel®byné pesseasred ot he
pressure of the fluid. A discharge valve, such as

compragsegtic ol (heseylinggp 1 ?hé'ﬁedb%tﬁnti’@ ey Hen fEoke backward, and
add't'o’%ﬁﬁw@%f%%tgﬁtr%emn@?é?Egﬁﬁ OHpoke ack%v&egﬁ/h?éﬁ adeliso comprise
a valvesakiemlmn 20, fdrujompraysmnnrethet s@meyhamuerrdek2ribed abghe afrurther, as
will be appFetC|£4[ngV%e C\Aﬂngersnazyc 8 c%%%)ured to facilitate fluid compression on
both the forward and the backward strokes of the piston 36. For instance, as the piston
36 moves forward in the manner discussed above to compress fluid on one side of the
piston, additional fluid may be introduced into the cylinder on the opposite side of the

piston. Such fluid would then be compressed on the backward stroke of the piston 36.

[0029] Exemplary valve assemblies 20 in accordance with certain embodiments of the
present invention are depicted in FIGS. 3-9. In the embodiments illustrated in FIGS. 3-9,
the exemplary valve assemblies 20 are poppet valve assemblies. As noted above,

however, valve assemblies 20 of other embodiments may have a different configuration,



a val ve assenbly 20, for conpression in the sane
manner descri bed above. Further, as will be
wW@ppsaei7at ed, the cylinders 12 can be confi guredr/ug2008/053237

facilitate fluid conpressi on on both the forward and

the backward strokes of the piston 36. For instance,

as the piston 36 noves forward in the manner di scussed

above to conpress fluid on one side of the piston,

additional fluid may be introduced into the cylinder
mcludmngnthdn@f poapesing chadrclbbntihe spipsvalne aSeembfiésti Hurbet, dlthough

e conpressed on the backward str
dlSCUS%ﬁ(ﬁ@%Q] Ve36. tn‘FG@Q%Xt BRI SHA YENGSs étr%]qugibg@otqg that
exempRF§ %Fi’/@"é‘s%e\MHI@s %réaﬁ‘i e 8@9&6!@?%%8# sthﬁh%uﬂ%rseo?edﬂangements.

I nvention are depi cted
For instarteedimelies emhqgvamemSea vatveragsemigy @0 mlams oeeatpla@rq/scavenger

valve 5t GnB30 R0 an et Vel B Bbslfe Bela35 1. & rgfBeration
circuit, TR Bt SfarrgxdaprRsa di fferent _
configuration,including that of plate, ring, channel,

and/or strip val ve assenblies. Furt her, althou

(0030151 s St HL GRS 9, 0Hd Jom EERTPGNY XAV, AsEaUSY 20 includes seat
and gué)s’dsgﬁgﬁﬁreé ér PBRYeds % RojLd b Q%Iaﬁ@%k? %Lyfr{jv ate 44,

'es 20 can b€ enploye I'n other s S or
respectivelpnJeeeseias anH(guardlstamez angl 41 may bentmgilest td sne another via

one or‘@ré%&??@gn%lrl éprgg QUREE un@%lgﬁsﬁﬁ gﬁven Eéla¥gh\é%nd t%e guard
plate 4§>é§'é %‘édé:frbn‘nn@hu stF&]g"th YL BEAI08Eh %1% lt‘hétal taﬁ’ndﬂﬁ@iﬁd@‘f‘lhld

ew exanpl es. shown 1n 3 an
conduitamnﬂrt&% aat vi8, m@bv@ymmch(ﬂllwea fIs@b(tsuah@ngmml gas) to

Str ure such as a seat plate 42 and a
pass ﬂﬁﬁ‘ég e@ﬁserlrn"gg'p%%tlvel y. The seat and guard
pl at es 42 and 44 may be coupled to one another via one

[0031]0r FRiterSEieenemElary val e BBs@rhbBET2Gmctaielsericashmers sddling
seat plate 42 and the guard plate 44 are nade froma

assemhlﬂ%ﬂﬁd@[)@ﬁquﬁmmﬁnethpﬁeat Blate 43 anekthgl quasd @late déubat generally
controlt ‘1?“893%’@?8 %?Itl%tgﬁé’u;iﬁth‘éﬁﬂbﬁ‘@gaégasgév?%% Ghpd Xe Wﬁ A In the

nat ur al pass rou

presentipdivsarhbicsl esbodiphant2the iéwlag]aséemldhes JnCﬂthBe amlrral@rcyf poppets
val ve asserrbI% 20 i ncludes one or

50, and Bigsing PIETaMS SHEB A BRGRRIS Thed B4 F[fh o) briebTng8 S6HEG. 5)
e BN B et Sl Lk ae B Otowar
the seatglatert. hie should be noted that, in other embodiments, the valve assembly 20
could include other sealing elements instead of the poppets 50, such as a plate or a set
of rings, such as in a plate valve assembly or a ring valve assembly, respectively.
Further, in still other embodiments, the seat plate 42 and/or the guard plate 44 may be
omitted from the valve assembly 20 in favor of some other seat and/or guard structures,
including pipe fittings, flanges, shoulders, recesses, or the like configured to receive a

sealing assembly, such as in the case of a single-poppet check valve, for instance.

[0032] During operation, the poppets 50 (or other sealing elements) typically open and
close with respect to the seat plate 42 in response to a pressure differential between the

fluid ports 46 and 48. The exemplary poppets 50 are formed from a material capable of



presently illustrated enbodi nent, the sealing
assenblies include a plurality of poppets 50, and
wher@sitongsel ements, such as nmagnets 52 and 54 (FCTAIS2P8/053237
or springs 56 (FIG 5), that are generally configured
and/or oriented to apply a force on the poppets 50
toward the seat plate 42. It should be noted that, in
ot her enbodi nents, the val ve assenbly 20 coul d i ncl ude
ot her sealing elenents instead of the poppets 50, such
withstaaslirg ightopecating sqwedsf tempgraiurescimeect farcas peirai diffeedntial
assenbly or arln val ve assenbly res
pressufs t FrxapIB 1 Vel Rem ot e o PopREBd frafosmed rom a
materlé}%@/cﬁrastd]?alngﬁﬁ&’mpérﬁi/Sr ﬁwﬁgﬂ@éﬁuﬁ?alﬁ? bRk 5th@mﬁéi'§l a rplastlc, a
val ve assenbly 20 in favor of some other seat and
Ceramlgu@rrtdjeslnkeud:cuni’r‘@s lnuamcmajdmb@dbnmtﬁ thet pargsylaf rrm’a@rw from which
ers, rec he |ike. coné@g‘ured o recei

the popao glgﬂlaﬁs ’f%rgg% %Bgc?]segsto Q{oylﬁg 3, h-to- welgh\f ratio at
the interideg cﬂad?@ﬁ’rﬁ?terﬁb@@hr‘é&if\tﬁe vARE ds3shmngeo. MPe3IAhidAdr bhSoppet 50

oper ati on ets 50 (or other sealing elenents

may alw be@éﬂpsw é@éﬁvg@osttqr@é@ appion ardifipess oreatenthagethat of the
materlegls ak 8ltﬁgr %rébc#tﬁw por;{)é;ct}g@an?é%a%%&%r%ts%@é )l/mmedlately

etween t e exe

below. plophetisl b be eoted tred whilerveatairaé@iboalmempaliiee valve assembly 20
of wi t hst andi n :4%h oper at i ng speeds, tenperatures,
may cqmpyige theoiead Plata de. g gearelate) Aprtgggn@rggerspgrthe sealing

assem?ﬂg’s'n@ggﬁg sddd é’t?d\)eo‘a\ﬁd%@éﬁﬂ%ﬁ&%u%&ﬁd{}%@ﬁﬁ@%@s oftfdr %rrﬁ’oodlments in

roma materia m num and/ o
accordaramwhuhe présont tscmmqunmmlayrmhalsi of qnlmstslstessaentlally of, these
qera or the ikeﬁ) Further, in some enbodi nents,
same qiei@eRks ¢f S SURGOSHIARIgn BEISR ch the poppets 50 are
formed may be chosen to provide a high

[0033] St rRNgdly- B@aﬁ\&b@ﬁfted ah haridls bhﬂ)ddﬂhéﬁl@eﬂw@@@dp%ts 59 may open

enmperature of the val ve assenbly he materi al

and clqmpwéh respenhip meﬁﬁab@laiﬁdedwrtd@ecﬂ@m eye@tth@mnﬁsmatlmes per
minuteadL{?i‘h Jp{)é‘?&@ rfﬁ?ﬁmfe‘%{%&é‘ﬁg% $1tyb Sthene”%Ség%%f{he valve

assemﬂlzwm%mjes ﬁﬂﬂipdblafb@rvn@eﬁ@\dndhmpabpbluﬂu $62 hﬁhl@htaﬁ:é disposed in
at while certain enbodi nents of the valve assenb

the segiplaigyf2ambineseuamplaieA4. seepectively. and age @paltlgna@léo Alpsorb the

oecthnaTEISSS E LGOS 0 9TER1 TSP AL Eag b8 o

may bé fmrmedcfrm‘amlae satrtel*matmamrcnrsfmm difesrbni mpatsiatayIncsorae st
or consi st essentially of, hlcrhe%e Isams | ements o

embodggrﬁ%tssmg QEHBE More Jatenals dpm w mpact ushlngs are lgormed are

selected based on their impact absorption properties. In one embodiment, the impact
bushings 58 and 62 are made of plastic, and may be formed through an injection molding
process or by some other suitable manufacturing process. As will be appreciated,
however, these impact bushings 58 and 62 may be formed from suitable materials other
than plastic.

[0034] In some embodiments, the impact bushings 58 and 62 are configured to be the
primary wear members of the valve assembly 20, and to reduce the amount of wear on

the seat plate 42, the guard plate 44, and the poppets 50 that would otherwise occur in



[0033] As may be appreciated, in various enbodi nents,
t he poppets 50 may open and close with respect to the
W@ @B/ 1788 e 42 hundreds, or even thousands, ofPET/HE208/053237

per mnute during operationoof the valve assenbly 20.
In one enbodi nent, the val ve assenbly 20 incl udes

i npact bushi ngs 58 and i npact bushings 62, which are
di sposed in the seat plate 42 and the guard pl ate 44,
respectively, and are positioned to absorb the inpact

the absencelsd s;mopmmishlr@@ Vihurther civosi ingpaoh hushpiens 15§. anth@2 can be easily

and mch,gngg@l yarep hl n %%’@t@ﬁ?%ﬁ@épmgpgo h{gr\é%(g\fﬁeassembly 20
wﬂhouﬁ@@ﬁ#l Eﬁace%t%‘f'%é’bongﬁ%t@ S'Gah%{dh%ﬁ bf 8 %‘dt‘ﬁ? Bfd plates 42

npact “bushi ngs are are sel ecte based on their
or 44, ¢rdbadd<ea§gdirfpltth©rh lrps@'paeretmb@dlmamtsaﬂ“@ igmset boehings Hieare

._inpact. bus s 5 62 are nade of tic
confious 8835 ingd” BritdTasioaAoriduid mtapers ny wRlbelio BFRyfPRer
surfacesosrehe idepbets b, abhir t‘ﬁ%ﬂhfp@@t BOSHIBgHBLGRE Ton ur‘é‘dI tb rB€eive stems

appr eci at ed, however, these i npact bushi ngs 58 and 62

64 of thepoprets&Omed from suitabl e material s other than
plastic. [0034] In sone enbodi nents, the inpact

bu cnf i
[0033] %vwgzberswIlﬁﬁ%%@lgpv@%aés@;w%%kag% t(gtbe &&é}g‘ plary
poppett\}rm\/eaamefmmgfm/m‘aﬂa)m dreeproeiged ih ﬂ©848,antjhk butkisdlembodiment,
e 44, and thg@éngﬁgts 50 th ul d ot herw,se

each Ogﬁ@df‘”ﬁ%ﬁ REshipge Starrenle QH' € orgligpRant fegdpie 68, which

|
cooporERRA NELEE SRR 1 R8s fdnlgnpon; o o povpo

during opeta’memailtlve valseagsemnbhd Whiledbe impgai bushingeh at theeprtesent

|IIustratbqrbpg§Jd?Pgt%Eeet %ﬁé’q; g{arﬁ€|75| 0 |c?1f§tqtqlﬁ%rtft5%:arl1lghn%%ﬁ d ajHees 68 within

the .nte&rmwmaenﬁéadt*b@shm@% RUSHILURYBe P8t ot arﬁlﬂf@r@hﬁﬁu%er of such
| i near bearings to receive guide nmenbers 60 protrudin

support ARS Gppleroe ampiayes! isfothercepbegietents o fuliigacerdanse with the

' shings 62 are configured to receive stens 64
preseng‘Eg%‘t%ﬁFq LOé[opets 50. [0035] By way of further

illustration, top and bottom plan views of the
[0036] ex eDgtain adplitiopal fesaliree chsiseskenpliy oblvel 28 mayarecbetter understood

with roBE e Bk Ssoes Ehe B i A A BBl 8 popet 50 s
dispos&d {rPATESbn R ReAlhe WBLEANd guard plates 42 and 44, and is in a closed
orientation that prevents fluid communication between the fluid ports 46 and 48.
Conversely, in FIG. 9, the poppet 50 is illustrated in an open position, which allows fluid
to flow through the valve assembly 20 via the fluid conduits or ports 46 and 48. In the
present embodiment, the seat plate 42 includes a plurality of recesses 76 that are
disposed adjacent the fluid ports 46 and are configured to receive the impact bushings 58
proximate (i.e., near and/or directly adjoining) the fluid ports 46. In certain embodiments,
one or more of the impact bushings 58 includes a lower surface 78 that is formed as a
complementary surface to an upper surface 80 of the poppet 50. In such embodiments,
the matching of the surfaces facilitates the formation of the seal between the poppet 50

and the impact bushing 58. Further, the inclusion of a complementary impact bushing 58



cooperates with the guide nmenber 60 of a poppet 50 to
mai ntai n alignment of the poppet during operation of
W@ b@sial79e assenbly. Wiile the inpact bushi ngsPGBUS$008/053237

the present illustration intlude three support arns

70, which support the alignnent features 68 within the
interior of the inpact bushings 58, it should be noted
that a different nunber of such support arns could be
enpl oyed in other enbodinments in full accordance with

enables hiee foresadioh df ecdodl quitheut fElB6]g Seedial maeliding afrthé seat plate 42 to

geomeliall/ SE6R i BHTacH B0 Shele baPRAIcte Badi SRl il the sugaces 78
and 80%reelecfindns p?esérﬂlg':lhﬁtra%d ERbJRBRL oﬁQar' rﬁal‘i’rﬁgs@&%%ratlons

in a region 74 betweén the seat and guard plates
are alsargshviségednd is in a closed orientation that prevents
fluid conmuni cati on between the fluid ports 46 and 48.

100371 T 8¢ Blkent BefBcdimen, Wi iR EusRinosd pistsi il igrdsed in

recessé@@ﬁt@ﬂrﬁ@d ﬁﬁ ard%ﬂ)at‘éllﬁl t bgcH buihe iepadtblishings Berm@udes an
46 and 48. Int present enbodi nent, the seat plat

upper syrfaceci4ithas isconTigused 1g abet 3 M@Mfaxze 8heha BpRPet 50 when the
poppetg%ﬁfﬁ‘?&lﬂ/ 8‘;5’4{ QBSl lios fl'hH'n‘ﬁrrT)% t%&sb 19,88 o generallyﬁgpggured to

I'gured celve t |ngs pr ox
recelve( a';teens Gmeatheqmtipms 80 rasctheypoppiets nmlomg)ntbhlaefolpencbqsﬁm In one

certain enbodi mnents, one or nore of t
magnehgalit Hgsst eI ot o Mbast DUshing 68 IpgURaE TeeToRRgad a
mountltﬁﬁ m%‘all%r%@é]hﬁ %thé Wiég"?ﬁ 53 aff tHé’Rﬁ:ratléHroff gﬁﬁje&geﬁfber 60 on

e poppet such I ments, the matchin
the uppéresusfiace ad éh;e pappdah GGakows te Ifnagrrat 52>to bé prées &te(mstead of

moldedgniBriEE Popel ThES BoRnd el raPBremE of fiasgdomponents.

FurtheRWs Bbing SBBHER Ps,tthe |ﬁ19&8ﬁ§d§m%62 InSeitlclutlet SHér more
requiring special machinin e seat plate 42 to

passaggsdirethat edewfluightachiow Ifr@rrsmef YO8 4 &9 atfltv@l pofgstthenigh the

Ily, while the surfaces 78 and 80 are bevel ed
mpact'%‘rngfpg()%?esem ly illustrated enbodi nent, other nating

configurations are al so envi saged. [0037] In the

[0038] pr dbsindule eatbte® tat, mllaertairmeMbddlmbnmgmeﬁ%o@sees 76 and 82 are
ml arl di sposed in recesses 82 fornmed in the

sized Vﬁihartee'?‘pﬁ@f toghe WnSfiCtttP\‘ésh'rﬂﬂﬁa% apg s sHEd 16t mwwa%g"% portions of
the impHdp Dsﬁng%%?@eéﬁoﬁt%?dIWroW d Qé’%tgﬂwd QuiBPials K 44,

sur ace a poppet
respectively, and into the region 74. In such embodiments that also include a metallic
seal member and metallic seat and guard plates, as the impact bushings 58 and/or 62
become sufficiently worn, the seal member will begin to impact the respective metal seal
plate 42 and/or metal guard plate 44. Such contact will be accompanied by an
appreciable increase in the operating volume of the valve assembly, indicating that the
valve assembly 20, or certain components thereof, should be repaired, refurbished, or
replaced. As a result, this indication or warning signal may prevent or reduce the
incidence of valve assembly failure and unexpected shutdown of a compressor system.
It should also be noted that, in some embodiments, the inclusion of the impact bushings

58 and 62 may reduce or eliminate the need for certain processing steps and expenses



poppet is in a fully-opened position. The inpact
bushi ngs 62 are generally configured to receive stens
wW®@2008floa78e poppets 50 as the poppets nove i nt oPCTESPKOS3237

position. In one magneticality-bi ased enbodi nent, an

i npact bushing 62 includes a recess 88 and a nounti ng

wall 90 for receiving the nagnet 54, and the |ocation

of gui de nmenber 60 on the upper surface of the poppet

50 allows the nagnet 52 to be press fit (instead of

in the mahufadjure nf thd beatpuiaieet? andios gabtdplate44, emmhaa$the machining of

sealing S tReRIR e SHPIRRALI0 BRSH We eiary 4hiks BaBPaSQpr other
seahng'@é%e‘h@%?%@?n%ﬁlhgtof%é guald M'afé M’ td ERWldé Q'Fﬁ‘ldH“@urface finish

region 74 to a ort 48 through e 1 npact
on the eusfad:eagwez;h v[/@fue&ther‘wls&hoamtacbmennowdgtsleatlng iefereentt ai n

Conse il PERG M srbOSAERIS Bt W20y anAaEss LiFoigh 2 fower cost

valve a@@éﬁlblwmfaﬁmaﬁﬂbe AT 'sﬂﬁﬁlz%arﬁtﬁf@c!dﬂ@cﬁiﬂ bushi ngs
pr Oj ect outwardly fromthe seat and guard pl at es 42

respectively, and into the reglon 74. In
[0039] ¢ nﬂ?}élmﬁsﬂﬁ’%r atipgaof HT%BVQSﬁGWI Heshatast enppdinay) thﬁ‘éﬁﬁ@’ﬁet o4
applieAforBB 1 fatRt 52 AMnEHAS Sl BHT5 theobBt SdTPRfif nteraction
results $real biasing ésrceidn theewippet 60itowarcdt tHehﬂwwpe@tloNesumwzd that

. seal ate a or netal uar pl at e

lustrai@grb &1 B (Aes ik Dissadis BAMBLA AHOLLST 6 ARBVE (16 BPRRRISO is

greater ﬂﬂgﬁgg? I%%st%trr]% Emthﬁgé gﬁjvpgérg ggg)e\f’("f\h‘(ﬁe Bé%}?@fﬁ%@’ the pressure

dlffererdtahppphae& 8 sehemna@ &frce $hithed uomtrfépa\rm@ms dlrﬁahed)ophmjte the force

. or repl aced. a_r,esul this indi.cati on or rnin

impart g Bfe HROMs1LE2 And & el Snte MK Plrsibe Brtefitil Peaches a

certamemfe%ﬁt@ld/ thebbWh@afd fbrb'é‘ @k@ﬁéél @@h thB W@%S@fbtyélhls pressure
npressor s stem It shoul al so hot ed hat, N

dlffererﬁ@drwﬂbemﬁﬁ etfercet amolneddpdﬂ@e oappet bivthe mpgoetsthiane§d (and any

rotion g o e AT GodU BB RV N oREF Reblipn e B in Fic.
9, allowirgtlupl esramiAicnidhdiet@een dheflaidepcts 46 Hab 48Svid ke region 74.
machi ni ng of seallgarlll%rsurfaces in the seat plate 42 to

Once the pegssune ditanertia badibgleybe shregheld, Hi%l@@p%@aﬁq Wil return to
r ing of the guard plate 44 to
the clogé(?gﬁgﬁlon%es%‘g%dl}??g\é@e finish on the surfaces which
vvoul d ot hervvl se contact the noving sealing el enent.
[0040] While the invention may be susceptible to various modifications and alternative

forms, specific embodiments have been shown by way of example in the drawings and
have been described in detail herein. However, it should be understood that the
invention is not intended to be limited to the particular forms disclosed. Rather, the
invention is to cover all modifications, equivalents, and alternatives falling within the spirit

and scope of the invention as defined by the following appended claims.



Consequently, certain enbodi nents of the present
techni ques nmay provide a | ower cost val ve assenbly
W@ b@s/1061y8 be nore sinply manufactured. [0039] B/ U82P08/053237

operation of the presently1sllustrated enbodi nent, the

magnet 54 applies a force to the magnet 52, which is

secured to the poppet 50. This interaction results in

a biasing force on the poppet 50 toward the cl osed

position, such as that illustrated in FIG 8. Wen the
CLAIMBressure within a fluid port 46 above the poppet 50 is

greater than the pressure within a fluid port 48 bel ow

t he poppet 50, the pressure differential applies a

second force to the poppet 50, which is directed

dbpposPr\@lynassasrlly CoOmRIISiRG by the magnets 52 and 54.

Further, once this pressure differential reaches a

ecgechprate haxkigo tyidtapadgdimwar d force exerted on the

poppet 50 by this pressure differential will exceed

hempactkustppd icedplied to tiee peaipaateoproximeatedadiugd S@ndunity and

54 (and any frictional forces), and the poppet 50 wll

aaalihgsasdmbhecanfRured & forena sbalugith eeeidnpatt Buéhing,and to

I'1ow ng fluid communi cati on between the fluid ports _
control figwagle ﬁsld\ﬁhéptt%threébal%ﬁowt vAdelatiNg diniacaipent of the sealing
i f [ -pack bel ow the threshold, the

assemg@gggﬁ%@%“ﬁﬁ??qﬁgfﬂﬁﬁ to the closed position described

above. [0040] Wiile the invention may be susceptible

to various nodifications and alternative forns,

peci £ic enbodi nents have heen sho b of .exanpl e
2 hahG B ST L3R dehele e BpARY bikiufg B5prises
plasticherein. However, it should be understood that the
invention is not intended to be limted to the

particul ar fornms disclosed. Rather, the invention is
to cover all nodifications, equivalents, and

I ter [ i Rl i {4
Bhe 1 NGRS AenydP ohbiath). eReBd. oRaR g8 afho an
addition!:alaflm c@h@xhit\/&vhe;t?ainétgeaguaed patemdtyuslonno 'g&i ﬁg&\t mateesiich that the
, ate having a id conduit; an inpact bushin
Sea“”i@ﬁﬁﬂ Yﬂ%glgH@S%%E?tV\fﬁeJ} %epﬁ%fé RRE ankdhe seal p%&‘?rdui t;
and a sealing assenbly configured to forma seal with
the i npact bushing and to

4. The valve assembly of claim 3, comprising an additional impact bushing
coupled to the guard plate proximate the additional fluid conduit.

5. The valve assembly of claim 4, wherein the additional impact bushing
comprises plastic.

6. The valve assembly of claim 1, wherein the sealing assembly comprises a

seal member and a biasing member.



control flowof a fluid through the fluid conduit via
relative di splacenent of the sealing assenbly fromthe
WO ppaseo7skishi ng. 2. The val ve assenbly of cl ai PE€IPS2008/053237

wherei n the inpact bushingi¢onprises plastic. 3. The

val ve assenbly of claim1l1, conprising a guard plate

havi ng an additional fluid conduit, wherein the guard

plate is coupled to the seat plate such that the

sealing assenbly is disposed between the guard plate

and t ke vable gdsainbly 4f clafhé, waleveinahs aehl meoibearicamprides a

conprising an additional inpact bushing coupled to the
POPPelyyard plate proximate the additional fluid conduit. 5.

The val ve assenbly of claim4 , wherein the additiona

i npact bushing conprises plastic. 6. The val ve

assenbly of claim1l, wherein the sealing assenbly .

Sonpr Theyalvesassiemuyriob eladnd’, avhsireisi thg pepppbeomprigesa first

materidf 3k SRR fineeha Ao R Sn Rk UCRHER lppact busning

is formaferei n t he poppet conprises a first material having a
greater stiffness than a second material from which
t he i npact bushing is formed. 9. The val ve assenbly of
claim?7, wherein the poppet conprises netal. 10. The

al ve I f ' hi ;
Sopr 1R veve S 8 Pl AR RoBREPEormprings metal
conprises a conplinmentary mating surface configured to

engage the bevel ed surface. 11. The val ve assenbly of

FBigned ne ¢81VE sty oP SR MPRE PRI RiBpet SomBrises,a beveled
surfacd 8Rd Bhamhptt BRRRRIG Comiptideses comiReRAtarding éJlJﬁfa(be}q épfigured to

seal nmenber and an additional magnet external to t
engages thg beveled surface.

11.  The valve assembly of claim 6, wherein the biasing member comprises a
magnet.

12.  The valve assembly of claim 11, wherein the biasing member comprises a
magnet disposed in the seal member and an additional magnet external to the seal
member.

13.  The valve assembly of claim 11, wherein the biasing member comprises a
spring.

14.  The valve assembly of claim 1, wherein the valve assembly comprises a
plate valve assembly.



menber. 13. The val ve assenbly of claim 11, wherein
t he biasing nenber conprises a spring. 14 . The val ve
waz®smi7gs of claim 1, wherein the val ve assenmbP@I/US2008/053237

conprises a plate valve asgenbly. 15. The val ve

assenbly of claim11, wherein the valve assenbly

conprises a ring valve assenbly. 16. The val ve

assenbly of claim1l, wherein the inpact bushing is

di sposed in a recess fornmed in the seat plate about

tibe f Thedaberaisemblit 6f claimdl, wheasioehb valveoagseintlypgonmgrises a
, @pat nquer defining a fluid passage; an inpact
nng vayg<ishy'E6nf i gured to be coupled to the seat nenber

and a sealing elenment configured to forma seal with

t he i npact bushing, wherein the inpact bushing and the

sealing elenent are configured to control flow of a

flBui dTgﬁ valvgragseantly of dlapadls adereindhe émgacifushing is disposed in a
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the val ve assenbly is configured to operate as a check

val ve. 19. The val ve assenbly of claim 17, wherein the

sealing elenment is a@$oppep. 20. The val ve assenbly of

di'ai mPIVAIVERRILNRIY 1998 R nenber is configured to

recei ve the inpact bushing. 2 1. A conpressor

ecigat imember definingra;fluid pasgRIsssi on cylinder coupled to

the frame;a plurality of mechanical conponents

dnsmpsetibushing eohtiguredda deczmipl elitoeith etseat avdrmberated

conpression of a fluid within the conpression

aydaatidgreleraant @dnfigeesd toofoemvabeal wits thebimpati Spsisiad, wherein the

he conpr ion cylinder, the at |east one ,

impacttbushingnfncf"ﬁf’eI sealin\g/ ellement are con?lguredafc’o control flow of a fluid through
the fluid passage via relative displacement of the sealing element from the impact
bushing.

18.  The valve assembly of claim 17, wherein the valve assembly is configured
to operate as a check valve.

19.  The valve assembly of claim 17, wherein the sealing element is a poppet.

20. The valve assembly of claim 17, wherein the seat member is configured to
receive the impact bushing.

21. A compressor comprising:
a frame;

a compression cylinder coupled to the frame;



val ve assenbly conprising a seat plate having a fluid
conduit, an inpact bushing coupled to the seat plate
w@e@ritoEase the fluid conduit, and a seal i ng asBENE3008/053237
configured to forma seal whth the inpact bushing and
to control flow of a fluid through the fluid conduit
via relative displacenent of the sealing assenbly from
t he i nmpact bushing. 22. The conpressor of claim2 1 ,
wherein the inpact bushing is disposed in a recess
fqrloradity of raeshairiiealeconipdrients dapopéairethabivarnetamel ¢dniigdred to
... conduit such that a.portion of the inpact bushing
facilitalg, RIS HEYSHA@ s Wall¥T HecCT PSS NAPEADY 23, The
conpressor of claim2 1 , conprising a guard plate
ablasisk ane yatvigeasseatbly pigpesed ity thencemarassiontylinapadie at least one
i . t .01 . .
valve S35ERENPCSBTHRD o Shet B BLEL AT infict bushing coupled
to the seat ptate @irotimatey thes tuiglcahduituarid & lsatlimg pesémbly cainfigbesd to form a

addi tional i nmpact bushin tends beyond the syrface . .
seal W'a?t @%&PHQ@PQ@@Q tQL?.O”g(O ?W&gacfﬁh%m@}iﬂ :th%H%'Hd‘sqf}%'tV'a
; o ' i wher ei n
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seal plate; disposing a seal nenber between the seal
pl ate and a guard plate, and adjacent to the fluid

2°F of i ZomelPeshdl i SLRMrelbER PachRigbo 4 B§Parecin a
recessdofmad fh 4 BuAYEH of tHe dddlipthte aDDageiweitid 2BAdGiPEREH fehttdhsortion of

~ seal plate to the guard plate.
the impact bushing extends beyond the surface of the seal plate.

23. The compressor of claim 21, comprising a guard plate coupled to the seat
plate, and an additional impact bushing coupled to the guard plate, wherein the additional
impact bushing is disposed in a mating recess of the guard plate such that a portion of

the additional impact bushing extends beyond the surface of the guard plate.

24. A method comprising:

disposing an impact bushing in a recess of a seal plate, wherein the recess is

formed about a fluid passageway of the seal plate;

disposing a seal member between the seal plate and a guard plate, and adjacent
to the fluid passageway, wherein the impact bushing is configured to form a seal with the
seal member to inhibit flow of a fluid through the fluid passageway; and

coupling the seal plate to the guard plate.



