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RELATED APPLI CATI ON [ 0001] This application clains
w@eidnetrg3to U.S. Provi sional Patent Appli catiPeT/NS2008/053238

60/ 922,933, entitled "Caged Poppet Valve", fil edES2-031068 PCT

April 11, 2007, which is herein incorporated by

reference. FIELD OF THE | NVENTI ON [ 0002] The present

invention relates generally to valve assenblies. Mre

particularly, the present invention relates to a novel

poppet val ve asse@AGEDA?OBPETWALVEari ous fl ow

control systens, including conpression systens.

BACKGROUND [ 0003] This section is intended to

i ntroduce the reader to various aspects of art that
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This discussion is believed to be hel pful in providing
[0001]t h@hrse@@prcarﬂdnh cmlsgpdong itaf0rSraPresivoalf &!zitéerhtt @Ip@lieation No.
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mcorpd’rﬁ%lﬁ;{ gﬁ? etnlaet t hese statenents are to be read in

and not as admi ssions of prior art. [0004]
As will be appreciated, fluids, such as natural gas
and air, have a wide array of uses in industrial and
commerci al applications. For instance, natural gas nay

FIELD R T RNG Wt er . and to operate various

consuner appliances, such as ovens or clothes dryers.

[0002] FurTheepreseat nvahti@garelamy deheusiBdothvalgeasserhislies. More particularly,
electricity for distribution over a power grid,

the preggpt 'Bée%@j@ﬁ[eﬂ{@ @S@MPGBBHP@W%%%R@@WJP@U%@ Wgtﬁ various flow
| udi I
conro B p AN SHAE, oL oL

nmeet the demand for natural gas, conpanies may spend a

BACKGROUND

[0003] This section is intended to introduce the reader to various aspects of art that
may be related to various aspects of the present invention, which are described and/or
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



significant anount of tinme and resources searching
for, extracting, and transporting natural gas. It wll
wheooappirexi at ed that natural gas may be produckdI/i$1mn8/053238
oil fields, in which case the gas may be referreEst®31068 PCT
as casi nghead gas, or fromnatural gas fields. As may
al so be appreciated, transportation of such natural
gas, such as through a pipeline fromthe production
site to a consuner, is often facilitated by
manufacone efsei amapbf preelugésand snaedalspineksiorg glee908kelOand plastics, for
ommon type of conpressor for such applications is the
exampix:aeci procating conpressor. Such reciprocating
conpressors are positive-displacenent devices that
[0005] geﬂﬁro@djéb’to%ééﬂ the dersarmdiorahiral BaS, domnSanIes athyishend a
pi stons, via connecting rods and crossheads, to
sngnlflcaetzappuotaoﬂ tynarande“esh@mpssstear@m]ﬂ)rc@m@m angti@ngporting

natural sy Pt RE SRS ETABR IR Yok AR Be prS Rt Rinoil fiss. in

which GedEEthetd2er mhy bedbfdriediongs @éém hédd §asicdrdmin@tural gas fields. As
conpr essi on chanbers of theugg1 i nders through one or

may algppe appregiaied, Fanspeiation dfesughatpial 83sasieh aoihrewghg pipeline
from th%opmaﬁét?drp&te ltohf cgp@erﬂe%:w gft@p kiRt e\tpgpy{/ en_!;tﬁf(é@t_he gas via

one or I'Schar ge
acomdr@@ﬁ?r] Further one conmon type of val ve asserrbly is
t he poppet val ve assenbly, which traditionally
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compréRf. ats%cﬁtrealdfﬁifaﬁﬁé C%Pnpreé’éb?é%‘#é g%@ltl(l@loﬁ’éplé?é&n@ﬁtr devices that
mnute (rpm, such™poppets als en and cl ose at

generady niilize & grankghaftdhat is Doaptes! tpmlstona,pwa copoetting rqueand
seat at.e uard and/ or the pets wil |
crossniid, B 86 Brasly oYLt Bisifs 4™ otlhrd s HRREFLn Hiagheo
compré@ﬁd‘rﬁéﬁm@ers—r OA8 VY \bé @pbrécﬁatbd@ orfe $KIPSE theVéﬁf hatural gas (or
pet  val ve assenbly may need to be reﬁal red or

some Q’[B%fﬂtbd)sﬁegﬁneé@WHHdem m@ch coepresser ahamperhef the cylinders
througiggﬁrgg)tr?nor%qﬁllé't BF Qﬁ%tﬂfr] v@vé ag&%Bﬁ’e@gna hfSII(z\ﬁﬁgi cﬁ{?ﬁ%r%%glgn, the

plates COUF'SE, ’'sucC

fluid gereraifyt @itsttheeythodsrs via gnand hsreansiet gr disohaegued sssemblies.
there is a need for a poppet val ve assenbly that

10007) it G GOET Vel daver el i iechapsaae Assembly
which t@dlf‘éﬁél@ﬂﬁ&ugﬁ‘a%]f%%oﬁ@s disposed between a seat plate and a guard
plate. As many compressors routinely operate at hundreds or thousands of rotations per
minute (rpm), such poppets also open and close at a similarly high rate. Due to this rapid
cycling, the seat plate, the guard plate, and/or the poppets will often wear over time,
leading to valve failure if left unchecked. To avoid such failure, a typical, worn poppet
valve assembly may need to be repaired or refurbished, such as through replacement of
the poppets, machining or refinishing of the seat and/or guard plates, or the like. Of
course, such maintenance is often time-consuming and/or costly. Consequently, there is
a need for a poppet valve assembly that exhibits an increased durability and life

expectancy, and that allows for easier, faster, and cheaper maintenance.



SUMVARY [ 0008] Certain aspects commensurate in scope
wth the originally clained invention are set forth
whedoem27763 shoul d be understood that these aspRCL/BESHNE053238
presented nmerely to provide the reader with a brggt-031068 PCT
summary of certain forns the invention m ght take and
that these aspects are not intended to limt the scope
of the invention. Indeed, the invention nay enconpass
a variety of aspects that may not be set forth bel ow
[ 0009] Enbodi nents of the present invention generally
relate to a novel poppet valve assenbly. In sone
SUMM eanI ary enbodi nents, the valve assenbly is a caged
pet val ve assenbly. In one enbodi nent, the val ve
assenbly includes a plurality of poppet cage
[0008] as earRdin %%pbb@tcoﬁhﬁ PedblrRt ROsddpcavRIP ABOriginally Blaah&d invention
exenp et cage assenbly of this enbodi nent
are set;fg;lh.hqa&qvudg s@oyﬁﬁ@q; gngersiead thatéhese agnasts afraptesented merely to
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i ndi vi dual replacenent of conponents of the val ve
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enbodi nents, the use of nultiple poppet cage

[0009] 25 ﬁﬁg?bétjiﬁe%nté BEiRASeIENBiNYEARLSh BEREAI f?été: ® &H%wogﬁbet valve

poppets, may pronote nore efficient
assemlbllyuild someoeogﬂmpllaey eaibmellraerstenmeyval{/e)asmmb‘qris aurzaged poppet
r ment s of featyres noted a in
valve as§eiBii e e s e Gl b et BRGeliRls Butaibiof poppet

cage aks6hbRss fraabks 88adisd E@J $CoRfnIMSSAMNAR eth bﬁemb%ﬁ? poppet cage
various aspects as well. These refinenents an

assemblydiftthis eanbgdianent myrmyluémassmglﬁomnpﬁha@neyoromorehlramct bushings,

and orE TR SiREnariemoeR GNEF o ThvdtS o BREHBETIRRGakER Foage. As

discussgthipdirarsr siet@ybdlew, BGoH RArRtGeBr nedy aldw irftividual replacement
abovedescri bed aspects of the present invention al one

of com@san@misaqﬁ;t/h%tswye@éﬁembly A AITickans Manner. EuihaRyn Some
embodﬁﬁ@ q{%}b |t|?>lé g&%ﬁ@%g% eh%llfeemnlsfe%rd' cﬁ% §0&d plate that

cer al n ts~and contexts

is comnmbasterail df e pbppetsywtdyqromateintatissiicient fidve offladeabugh the
t matter. ESC 031068 PCT

valve asse#‘n%
[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
summary presented above is intended only to familiarize the reader with certain aspects
and contexts of the present invention without limitation to the claimed subject matter.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 001 1] These and
ot her features, aspects, and advantages of the present
w0 poogn2izen wi | | becone better understood when PEEUS2008/053238

follow ng detailed description is read with ref eg80031068 PCT
to the acconpanying drawings in which |like characters
represent |ike parts throughout the draw ngs, wherein:

[0012] FIG 1 is a perspective view of a reciprocating
conpressor including an exenplary valve assenbly in

BRIEF &TESCRHPTONCG I ThieDBAYSINGE8Nt of the present
invention; [0013] FIG 2 is an axial cross-sectional

0111} EtheRl AT e Bkl PR SERY ok hhearegtr pvention

will becﬁﬁrﬁé’b@&@ﬁ@nd’ér’sfbd@ﬂﬁh@ﬁ’ﬂ@fdﬁ@ﬂﬁn@ﬁeihﬂ@d PES&Rton is read with
I nvention; [0014] FIG is a perspective view of

referer@ﬁéﬂﬁh@aycmppﬁymg@Irwn@§3@wﬂ1@h likke aha;ract%mi@orﬂserht Itmeoarts
resent invention; [0015] FIG 4 is
throug BRABK EFEkinG5. Vel

Nview of an exenpl ary cage of the
poppet val ve assenbly of FIG 3 in accordance with one

[0012] entrIdi. mESta wérspbetivereew I al reeRndtadimg dd?ﬁé@]ssﬁd ﬁclL@mQSan
a front elevational view of an exenplary E et cag
exemp@ggg%pﬁ%pmqlﬁélwqpéd%wgh@ngferpipqghrr@ntp %pr@sephlgventlon

exenpl ary poppet cage assenbly includes several

[0013] Corm@r‘@r]ts%mcﬁﬁﬂ(b?(%’s %n%’[mr{él L% GPEe é?(%rerlﬁ*g ¢bripressor of FIG. 1,

accordance wth one enbodi nent of the pres
|IIustramrrg/mhennahcompoaé@tsEjfGne 6ompressoain aetordanss witbaineograbodiment of
h of the exenplary valve assenbly of FIG 3,
t eprqsppUQy?%tfqrhg various internal conponents of the valve
assenbly, including a poppet located in a closed

[0014] POHIH. BNs iaparEFOEtHRNGEW W tah dxeenSEROosbIRAvaRle 49¥@mbly in
present invention; [0018] FIG is a parti al

accordapes wit§ane RPNy Ghthe ReeseREiyeaH9Nval ve assenbly
illustrated in FIG 6, depicting the poppet in an open

10015] 3G P R AV ARF B U oy R OEds OLre opney vaive

assemlalymirFthaB it rossraaact ivthabnes e mvodfmémeofeke ppdseny imantien;
assenbl y of

[0016] FIG. 5 is a front elevational view of an exemplary poppet cage assembly of the
valve assembly of FIG. 3, in which the exemplary poppet cage assembly includes several
components disposed within the cage of FIG. 4 in accordance with one embodiment of

the present invention;

[0017] FIG. 6 is a partial cross-sectional view of the exemplary valve assembly of
FIG. 3, illustrating various internal components of the valve assembly, including a poppet

located in a closed position in accordance with one embodiment of the present invention;

[0018] FIG. 7 is a partial cross-sectional view of the exemplary valve assembly
illustrated in FIG. 6, depicting the poppet in an open position in accordance with one

embodiment of the present invention; and



FIG 3, which includes a biasing spring in accordance
W th one enbodi nent of the present invention. DETAILED
WOEBSR P63 ON OF SPECI FI C EMBODI MENTS [ 0020] OnECDUS2908/€53238

speci fic enbodi nents of the present invention wgESC31068 PCT
descri bed below. In an effort to provide a concise
description of these enbodi nents, all features of an
actual inplenentation nmay not be described in the
specification. It should be appreciated that in the

[0019] devdCogrie at partialesrgss-gebtiare! vaw dhihleeswamtsitryovalvasassembly of

FIG. 3o B AR 6 hasyae Fhig Bobi Gl dRicertidh ops Srabrdiment of he

presen@ﬁf‘vbﬁt{@nthe devel opers' specific goals, such as
conplirance with systemrel ated and bu3| ness-rel at ed

constraints, which nmay vary fromone inplenmentation to
anot her. Moreover, it should be appreciated that such
a devel opnent effort m ght be conplex and tine

DETAIE@ %IP?E@N;@B;P' %Iﬁ%tméﬁn routine

sign, rica manuf act ure
for those of ordi nary skill having the benefit of this
[0020] di Soh@sunmre[sPe2itiE eWhﬂuninehtsadﬂm'erme@ér&nMrﬁloofwnl be described
ari ous enbodi nents of. the present_invention

below. I,ntqrbqa Qrt i providg,a -congigg desgrigtions gf @esg%nwﬂl@ﬁagsd gl features of
an ac&{ﬁé r WEFe'ﬂ?éntéW e ot Peed an@B‘?n e éﬁﬁ%ﬁéﬁﬁﬁmlfssh&mﬁ be

conprisin i nc udi ng, avi ng ar e
appreciatee thsddn the developnnest ofearaagneluc’reactuahmplemmatmy abén any
nal e i sted

engine%gtgétgbgpggpf%ol?g tr&merpaﬁ mp%,gr&qqqgmn sp%lgggeclsmns must be

made toRRIhWe tharibveRiperd | spreifiefgdalie $eich &isTBorhSlidiRdanifPsystem-related
conveni ence, but does not Tequire any particul ar

and buemueéatraltaatemcmsttatrets(:whmn“eﬁv yary momxnerimpiemgniadiontte another.

Moreo\gfcir S8 a8 PETERIAY S ERARIF R Bimeth i RBdh (g oiex ana

time coP@ORTIeG,Ssut widlild ﬂ@l/@hﬁ!ﬁ@legs paig rdmfnnémeqasnngrbmdslgm fdilsrication,
12 coupled to a scussed in greater

and mwfgq:tprq,fgréb\psehof\,gr,d,lr@ry Sb'l” harYtrth Vﬂ@l bengiip ehe disgippure
di sposed within the cylinders 12 and the frame 14 to

002117 AR BBl bR b WE ol fmion,
the artitlesc'aripaps sthegt amchi'sajdisareoleaded to inmeant that there are one or more of
the elements. The terms “comprising,” “including,” and “having” are intended to be
inclusive and mean that there may be additional elements other than the listed elements.
Moreover, the use of “top,” “bottom,” “above,” “below,” and variations of these terms is

made for convenience, but does not require any particular orientation of the components.

[0022] 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



enbodi nents, the conpressor 10 may be confi gured
and/or utilized to conpress other ESC-031068 PCT
w0 basds776A mechani cal power source or driver 1PCT/BE82908/053238
as an engine or an electric notor, may be coupl egsC®031068 PCT
the conpressor 10 to provide nechani cal power to the
various internal conponents and to enabl e conpression
of the fluid within the cylinders 12. To facilitate
access to such internal conmponents, as may be desired
fluids. momedhagmaspdwemsmneeannaethpumﬁaaeaneogmenngﬂ1Mecvmrnokw

the frame 14 nm vi ded nd sel ecti vel
may be,PaLIERy i SOBHESRST 4D 45 HLeUT e ERICa BRHER LG various internal
compoh&8&Andigr e cB%r@é&%ﬁPbﬁ fﬁ}fdj WG ﬁé@/ghgg@% To facilitate

capped recesses 18 conflgure to recelve
accessaoswichl mt@snalmmpmm‘mlasgnass derdeisyregfor gaghestandymaintenance

I [ 1.ust d i1l b :
purposih G HRTTAe 14,88y BeSrandatieradotiyall s5esipd via
removatit YOVERSRIMIER ORIt BRLHREA, Wi thi N some or all of

t e ot her capped recesses 1 It will also be

preciated that the cyli nders 12 may i ncl ude internal

[0023]f | LFLH”I%HT@@I axenlaeeingdaes 12 thedudsscappeshigcenses, 48 genfigured to
recelv@\?%%r?g%%@bﬁ@ s%gﬁaa%' \%\9{‘%@3@&1 Ny . \ﬂ/hfIFLHn‘ﬂ/ Ly ?Oglve

I haers roug such va asse
assempigdict usolltwt#ayed viewilldaes apprecaltéathaninaempas emisodisents, aslditional

v R85 ol PRSP0 STRLST S ARehEShLASsos 15. 1w
also bd %ﬁ&%ﬁ%]??&%at[tﬁ@gﬂlnd@ré H‘qué\ﬁﬂ&ﬁo%ﬁf@héir%lc‘} CBREGESBEtween the
10 1s 1 as a two-t

ustrate row reci procating
recessesitfrazskibe, vadndw@ssambl‘pmmacmtﬁte dlomadfi afigidiiaip ardout of the

cylindefSunaUaE SUereless Saatunies, AT Em Ay Yericiuspstaration
compoﬁ@n‘fﬁ}%r 85&Phs L8988 ¥r I‘a&%r\&@ ﬁa?'ﬁef@rhﬁfdiyealw"?@émtﬁfe mounting of the
cyl i nder throws such as a four-throw conpressor, a

valve aspgmblieswOswHn éh;%(ﬂcesae%éﬁpl e-free reciprocating
conpressor, a screw conpressor, or the |ike. Further,

10024124 MR A(RHAL EABRFLE B RS o AEL U Do trow

varl a Stro operati ng

reciprogseglcompredsoe, stheecomprasaoe configurafi@vs may@2sg efploy and benefit
cross-sectional view of the exenplary conpressor 10 is

from therRseperlly discipped technjgies fFon 'U§ttaf18?e'§‘ ofhefupmepdigrents, the
compr%&é?ﬁ?%ﬁy IR LiRPBRONGADST Of cyiRBeFMIBRWESS R & a four-throw

compressor, a six-throw compressor, a couple-free reciprocating compressor, a screw
compressor, or the like. Further, other variations are also envisaged, including variations

in the length of stroke, the operating speed, and the size, to name but a few.

[0025] 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



In the presently illustrated enbodi nent, the frame 14
of the exenplary conpressor 10 includes a holl ow
weemwsnzi7ebody or housing 22 that generally defPCEESHNS/ 053238

interior volume 24 in which various internal ESC-031068 PCT

conponents may be received, such as a crankshaft 26.

I n one enbodi nent, the central body 22 nay have a

general ly curved or cylindrical shape. |ItESC- 031068

PCT shoul d be noted, however, that the central body 22
shouldieyndtes chowdnear, Et‘rmmescemtra:ldmdygm ataly dravei othéushapes or

ccor danc ?Wlth ent techni ques. [0026] In
Conf'g%%@%&'PSH' aPﬁ%rd&PP% thl SPERULCENUAPENkshaf t 26

supported within the interior volune 24 of the frane
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connecting rods 28 to reféﬁrocal | i near %lon 0

th .
also envisgeHe At MEY R APRIRC ®£QREanalguPEiRE OBthe C[r@fl'?s?*]aeﬁ 26 is
translafsy NQtRE c@ﬁr‘?é(&rn [ l8s D¢ t'o%&g?oéa@ I|ﬁ%§r Go0bh %W%dcrg)gsheads 30

i on e crosshe

recelve a flurd for conpres are
within theLqmbmhetaui Qiide®A4. 36 di sposed within the cylinders
12, and the reciprocating notion of the crossheads

[ ' i t Qi d 1
1002715; A4 TR GRS n3teagpis L&t b uod 1§ Yedelif B uiror
compréHsioteNTheevestefitls 82.ar8 wovpled! t¥ distons @6@@@636@%%@2% cylinders
into a cylinder 12, the piston 36 forces fluid wthi

12, and e ©ginraeRing Mogoa of e cessheadmalows epmpyessiut @faféulﬁgwthln the

eylinaeld o RREFRUEIIE A oLl by A db91BRER, KAy Rl

al ve as ope
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The pjiston 36 may then stroke backwar d
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valve, $UEHPAs VALY @R 20BMa i t5&h 688R%d Sfow the pressurized or

compressed fluid to exit the cylinder 12. The piston 36 may then stroke backward, and
additional fluid may enter the cylinder 12 through an inlet valve, which may also comprise
a valve assembly 20, for compression in the same manner described above. Further, as
will be appreciated, the cylinders 12 can be configured 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.

[0028] A perspective view of an exemplary valve assembly 20 is provided in FIG. 3.

In this embodiment, the valve assembly 20 includes a seat plate 42 having a number of



a val ve assenbly 20, for conpression in the sane
manner descri bed above. Further, as will be
wa@ppsazizes ed, the cylinders 12 can be confi guredI/Us2008/053238
facilitate fluid conpression on both the forwardgg8g031068 PCT
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
fluid poots 44]e/vm'plmaﬂd)w$ Buidesudh adheaturalitgas, totiow thtaujgrth tWeuvIad/e assembly
t hen n the bac vvard roke of
20. They SO R2S6 21 B G RTECH B Bk b UF Bl s euADIS siepoth
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nbodi ment va ve asse I nc es a seat
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formed fromnetal, or sone other suitable
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46 rembeed! fiioes thef s¢dieplprepieand agtudiss armel@@r dfﬁ:dﬂmor’@’lts disposed
understood with refer ence to

within tgﬁrqaig@uﬂ%r'” fecqrdance Wit ong ered @F%Ve&f t%%&reaﬁnéwvwan The
cage 48964 £ §%Fodtind ;gc?rﬁon W01 4Ry E'ré\éenﬁn ir’g,otfﬁ 89%hat includes one or

el evational vie a poppet cage a renoved
more cbnoectirgearsend4 pliratertdip amlolodimeln[tsjithg cage Aﬂberfomﬁed from metal,

althou gnhOﬁ[bpﬁonent 21 di Sﬂosﬁ{rm\gfitflchlp{g he ca[%%* m@ﬁérr%gcc%g?gc diments.

AdditiofA81ly, 1sé 'éﬁgé 43 B BE fﬁﬂn@@'tﬁr’ogﬁh 2Py staBle’ MaRIMICRHIng process.
portion 52 that includes one or more connecting ar e

For insgncel in ere ealbedéneoidianmsatedic ¢age 4% ifefoamershiopgheimetarimjection

al though the cage 48 may be forned from ot her
moldlngﬁ?ﬁé‘e[ﬁse materials in other enbodi mnents. Additionally,

the cage 48 may be fornmed through any suitable

[0030] neni{eagiounting ppreesd .th&eecdiviay Packon bR, amethe connection arms 54
enbodi nent, a nmetallic cage 48 is f or med t hrough a
generaffy dgfing ﬁ‘f‘é@iﬁ”@ﬁ spa¢eIPAdn p‘%&‘e@é’opp@b@@)ﬁw %Gﬁ??%g In some

embodfREAsO8udPas Eﬁ?e@?ﬁalrﬁéﬁﬂllwl‘%ﬁé&’\rﬁ PrasaNdnb ke each cage 48 is

connection arns
configured to receive only a single poppet 58 therein. In other embodiments, however,

the cage 48 may receive multiple poppets 58. In the presently illustrated embodiment,
the poppet 58 includes a central body 60 coupled to a poppet head 62. In certain
embodiments, the poppet head 62 is formed from metal through a suitable manufacturing
process, such as coining, stamping, machining, or the like. Further, in some
embodiments, the central body 60 is an injection molded plastic. It should be noted,
however, that one or both of the central body 60 and the poppet head 62 may be formed
from other suitable materials, such as ceramic, metal, or plastic, or through other suitable
manufacturing processes, other than those described above.



generally define an interior space 56 in which a
poppet 58 may be di sposed. In sone enbodi nents, such
w@sgoosher7edrbodi ment illustrated in FIGS. 4 and BCT/E82008/053238
cage 48 is configured to receive only a single pEeC31068 PCT
58 therein. In other enbodi nents, however, the cage 48
may receive nmultiple poppets 58. In the presently
illustrated enbodi nent, the poppet 58 includes a
central body 60 coupled to a poppet head 62. In
[0031]cerTta @xeanpladgv pepphet, cageea gseprdy 4Bedsh Bi2ludesfar imgehdt mahung 64

, tal . throu a_ suitabl e manufacturin roces
Gispos g Wb OIS 8 ST {TOUER PRI U DBratdah ITRACt JFPATaip8 disposed
in a reddssSAYEF tﬁ@"?@?élvﬁ@tpﬁ%rtlér'?@2°9$§&§bu meng!at%r @Bh ail below, during

I njection nold astic. It shou not ed, howeve
operatipha thnpoppetage aﬁsemtﬂy éénth@po&pﬁﬂwead %wllltdwtmmb@tmpact

oushing e BB¥ingy and elitact rEragielEhirk 84 RBoR oBRGRG: Hitimpact
bushin%é:J Bhaiﬂd%myf@éitdﬂi‘ﬂe@g‘rd?ﬁ 96E AR maidiRl ab *é%htdﬁlﬁ’ée or from
escri bed above. ESC- 031068 PCT [0031] The exenpl a

. ry
differerggpateriatsade m&mbpdmegﬂssma ore aewrematapalstfrom which the

mpact%@?ﬁlng;% agé fgrlrr?é) I%g@g%aase Iocfnngth%g ﬁfpgtgggg%@rﬁﬂéﬁ rﬁgopertles

For insta8wes th dite @fnudmﬂnéﬁpmellmmam@utshmgsm anfss 66ia86 wssdof plastic,
reater detai|l bel ow, during _ operation of the

and m%@% %WIrW%anﬂm@C%b dimg REPASSS\ANIDY SBRe Q&eetﬂwéable
manuf%dﬁrﬂﬁ@%@bng\s%mw é@)r‘é %?éd@mv@é”\/é E&é‘%p gﬁg%hl%gg 64 and

upon openi npact I Ngs
68 mayray fdrendabiromdsfitabie triaadaer@srethmttl&am plasas &ac nsbdr, in some

emboclhSfley SR AN ATEOT BAHNALAIRAS TP ROAGEC FIAE RRPReE B6ad 62, i

may bd 86&RebIGNS thEiRPhEChRMHES 62T bBGbm n%@gﬁﬁ{etﬁb%ﬁ@tlh%me

pr opertl es. For instance, in one e I nent
embodlmmet theudyte nlgmoﬁa rraztelrlﬁs feome wihéchethef ingast bushings 64rang/or 68
be formed thr

are for gl S % rehgR oy & st S Lo nAR ol JBE PORBR, fhad g to reduce

wear oanﬁé E@p?étem dbﬁM‘@b@érat’thﬂQhé vaﬁ/@tasl%@ﬁwnﬂg@. 64 and 68
rmed from suitabl e mat er i als other than

ic. For instance, in me enbodi nents, such as an

[0032] enb%ﬂﬁaﬂ?éﬁ\ﬁeqlﬁb{ Lﬂjﬂ}ﬁgpr@sﬁﬁt'hﬂ|§ﬁt€@@drﬁra§@¢'6‘%ptbétpqp@§@ cage
assem@lé %‘do'%ms d%g?@é@jﬁlﬂ%té 8fffblrenr¥t;é§%&m§°otf oRBIH AGr4 the
components of the assembly. Notably, the presently disclosed embodiment allows for
each of the cage 48, the poppet 58, the impact bushing 64, the impact bushing 68, and/or
other components, such as magnets 80 and 82 (FIG. 6) or spring 100 (FIG. 8), to be
replaced individually, without requiring replacement of the entire poppet cage assembly
46. For instance, over time, one or both of the impact bushings 64 and 68 may exhibit
wear from repeated contact with the poppet 58. In such a case, the individual poppet
cage assembly 46 may be removed from the seat plate 42, the poppet 58 and worn
impact bushings 64 and/or 68 may be removed from the cage 48, and the poppet 58 may
be reinstalled with new impact bushings 64 and/or 68. Further, in some embodiments,
because a seal is formed between the poppet 58 and the impact bushing 64, the
inclusion of an impact bushing 64 reduces or eliminates the need to finish (or refinish) the



enbodi nents, the one or nore materials fromwhich the
i npact bushings 64 and/or 68 are forned has a strength
w@nwBoe7763 i f f ness | ess than that of the poppetPdEES2062053238
to reduce wear on the poppet 58 during operati oneQE-031068 PCT
the val ve assenbly 20. [0032] Advantageously, in the
presently illustrated enbodi nent, the poppet cage
assenbly 46 is configured to facilitate efficient
servicing of one or nore of the conponents of the
seat plam’mi grdeNad Bimillttatetslwllpg f trd beyatcblatel 45 dide etlybwith thenpoppet 58.
for each of the cage 48
Iy%%

, h
The reflkbiShed BABRFRAGSRSIAIDIY ABdRaY RTbRESRRcheRdp she Sepeplate 42
and th&OﬁP@%%@éﬁtblyéE‘@ %%Sbé‘?%% HDHARR |ﬁt%dsde$@|céF'Aq%o & sBFne

spring 100 be replaced 1 ndivid
embodmtemieuther@gﬁ 48 mg;lucmsl ratmraaded etirface 7210 rfacehtgtep@ertple attachment

and re§pY8 &Y€ Ta0¢ Barnihe B3 AR 13 Hihel efFandGutE efSd fith which

the val\fl@%@érﬂﬁlycm‘ﬁ%?tbé’\a%ébrﬁﬂ@d%@i@iﬂﬂbm@ﬁnedﬂn such a case,
e i ndi vi dual "poppet cage assenbly 46 may be renoved

mthe seat plate 42, the poppet 58 and worn i npact
[0033] buéhisfﬂt@}éld @iﬁoa%lﬂgted@@ahwl|%§eftét'?o€t/€§0¢“mﬁﬂt$ ﬁéth,eatg%vqgssembly
20 ma@@&nbﬂges Q@ét ﬁgte“%art@ 'r?gﬁﬁﬁje n&g) Wy Eggr%%gsé%ﬁgé 46 in

addltlobwam o@mmﬂient@ o‘th)esrrmdbb@twmﬂst it hecqwdanp)m wiif tlaetqtbrée’fmt
npact bushi ng 64, the inclusion o act

bus
teCh”'%@Srr@@hE%S'étr ePI RPRsislassenbalieely ”ﬂ%s'?@trﬁngi? ‘t%@”d the Bne or

more PEEREVA a5 APl ot S 3D b 3Py taoe BBpRly 1 of some

embodirhentsopaye to BPrisd lo¢herefounni rendsl wpa:gdxﬂ]tton tate emﬁ&,l the4®ppet 58,

the i bLS TR bl b ePning RIS BO LaR. 4Tk Deriog 100, in other

embodmtéﬁ’ts the poPPBt CAROAESERABIS 46! dhFR8 8f 45 doﬁ@ls@é%éﬁtlally of, these
hreaded surface 72 to facilitate si nple at t achnment

elemerﬁa@r semsvaub-ee mbinationgeeresf.f Furiheh avhileaierisimembogiments of the

vaive asSbindf o6 30RRES AR Ay SaReleL adthar TPl By pe noted
that ott%?%ﬂtl@ocﬂh%ht@ﬁtd?%@t@aﬁh@élu@t@ bh £ eingRd poseadigeriysentily 46 in

the val ve assenbly 20 may conprise the seat pI ate 42
full accgrdpnsganibh thﬁ)P@SSBbW@hn@a@é assenblies 46 in addition
to ot her conponents, other enbodi nents in accordance

[0034]W (ALdifenA15E&SEMs of an exemplary valve assembly 20 are illustrated in the
cross-sectional views of FIGS. 6-8. In the presently illustrated embodiment, the seat
plate 42 includes a recess 76 formed at an end of a fluid port 44 and is configured to
receive a poppet cage assembly 46. In some embodiments, the recess 76 is concentric,
or substantially concentric, with the fluid port 44 to facilitate flow of a fluid from the fluid
port 44, through the impact bushing 64, and into the region 56 when the poppet 58 is
opened. In some embodiments, the recess 76 includes a threaded surface 74 configured
to engage the threaded surface 72 of the cage 48. Other or additional attachment
mechanisms, however, could be provided in full accordance with the present techniques.
For instance, in various embodiments, the seat plate 42 may include externally threaded

extensions configured to receive internally threaded mounting portions 50 of cages 48,
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techni ques may consist of, or consist essentially of,
the seat plate 42 and the one or nore poppet cage
was®entiizees 46. Simlarly, while a poppet cagePE@FBES2UN$/Y53238
46 of sone enbodi nents nay conprise other conpone8C031068 PCT
in addition to the cage 48, the poppet 58, the inpact
bushi ngs 64 and 68, the nmagnets 80 and 82, and/or the
spring 100, in other enbodi nents the poppet cage
assenbly 46 consists of, or consists essentially of,
the canw@rrmlydmeocbuqoled te dmesesa.ttpla:terﬂﬂ viatd faistariee) eothe like. Additionally,

while thg g}gﬂ%{ﬁgg mrqlq&g@@t%n gg |stn§|rr]%qstly8(£p¢ipgqed l\;fogtb\éeseat plate 42 in
certain&TRISSMe?ss, 4Re rﬁdurﬁlﬂggid&’tl@r%ﬁg)g r'ﬁﬁb&ﬁ Hﬁarnts m g be coupled to

embodi nents may 1 nst I nclu y a single popp
the seaj igieaksdatong arenore rhtﬁrm%ttaierrdembersmwnh talsea plp@ﬁailﬂlng.
t echni ques. [0034] Addi tional features of an exenplary

val,v a
00351, 7 L EnGAAEES) be AR el ih ERME EBatMdTS, ihe ysst pappet cage
assemblidgisé vithare eabogiar@np allbWe the@hivel afsenfbly P0G beesssambled and
recess 76 forned at an end of a fluid ort 44 and is

operateq withguF 2auats! platsifveher fespEg tbag@a@g%%ng ang. maintenance
costs ozgggh %nggaH%mb?les%e A(?cﬁﬁér?a% &6 'V\ﬁll ?%‘b@%élé@d 4@5 the exclusion

tanti concentric
of a coheentigriahityeafd plateonag d’lwreﬁdcecthetnlmdﬂauuudng@otst ddsociated with

prwu%é%ﬂl‘?‘et hep‘ﬁ%%am ﬁggsg‘;?rn e‘gi'dfm'lngrﬂg%:tﬁr’eg gﬁ%(ggqre g{]e %geseat plate

<2 or EREART S fod ISR S RR0RY 1 faneord s st e
guard platealial ainomzteratf flachpents thad alawifkisto haomevreugh dbelgdateplate.
resent

The bou@Y i uard pele 1iEE JraBionan Pobpe VRS S Thyhaweyere somewnat

impedeseaichdd, %%lﬂ%‘én'diﬁ} FQ§S frbegnd Moéi)hf/l%atﬂéqlwd ports.
extensions configured to receive internally threaded

Convergelynin a@mscﬁmbwgl%ms ofthea@@gemsnzs@qmﬂm@lwgfrlrtd»edual poppet

cage a%%ﬁép] 4%%&%? éﬁ%ﬁ%l ceo%xgg {)ﬁ‘ag@%ﬁg p%}\% rl%gﬂ%%% 1% 8mount of

materidMmpeding thefloosr fild eiroligR teagglvé &isisembly Egtér)d ﬁeywnxbw lower
to the seat plate 42 in certain enbodi nents,

resistaner A0d g o Effidanaothgn WN@W'@WA&@P@@W@V%?S%@U'eS
coupled to the seat plate 42 via one or nore

[ooss]iI nt @Elﬁbdé‘&ﬁ [;5@5‘?] % ggﬂr?%} @g&;@%@?e rgodddééprcgr}]e [Snp%% biasing
compoueﬁtsafon;ﬁgp[mitomg:éy a biasing force to the poppet 58. In the embodiment
illustrated in FIGS. 6 and 7, magnets 80 and 82 are disposed in the poppet 58 and the
receiving portion 52 of the cage 48 to provide such a biasing force. As may be seen in
the presently illustrated embodiment, a button or washer 84 may be provided within the
receiving portion 52 of the cage 48 to prevent contact between the magnets 80 and 82.
The button 84 may be formed of plastic or some other suitable material. In other
embodiments, the magnets 80 and 82 may be supplemented by, or omitted in favor of,
some other biasing component, such as the spring 100, as illustrated in FIG. 8. It should

be noted that the spring 100 is illustrated in its entirety, rather than in section, for the sake
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assenblies 46 with the seat plate 42 allows the val ve
assenbly 20 to be assenbl ed and operated w thout a
w@easd2pbat e, further reduci ng the manuf act uri PQI/ESH08/053238

mai nt enance costs of such val ve assenblies 20. ESC-031068 PCT
Additionally, it will be appreciated that the
excl usion of a conventional guard plate nay al so
reduce the manufacturing cost associated with
production of the seat plate 42, such as by

of clarigl. i Imsughiamgerbedinesd, the baitdn 3 mdyebspasitiphed i the Base of the
oupling to the guard plate. Still further, in a

cage 4§r adi ti onal poppet val ve assenbly, the guard plate has
a nunmber of fluid ports that allow fluid to flow

[0037]t hrlﬁ%@réthﬁl %bﬁp@élﬁé %rc@B%nQﬁ@YnéﬁnétQ%O%ﬁf@b BEA&RIlY result in

traditi onal poppet val ve assenbly, however,
aforcemﬁéwrmpna’frﬁgdewa@me rmpmt bashingBdd Genvesaely, paopposing force

willbe SBREEI ARTHAREL SHnharl e kbR e TR POPRRENEa BB .o the

region WTdInVﬂh@Lf&hd P@ﬂpﬁﬁ arﬁ‘cﬂﬂfé iR BUERIBg4HE) oxabbes tHdﬁp‘t@séure in the
conventional guard plate, reduces the amount of

region %tb@ﬂq’V&Fh@ RpRRRIME f Aé\)()’%ﬁ'slol ke appreciaigw Wihen tha Diasing force

s oreaffT 3R e OO R 10/ER A BB §E B At iac 62 wil

generaﬂyeeg’age ascorfl@()ﬁé@taAsswféde 8@ ot mmaiit edshiagBppeform a seal
val ve gener i ncl udes one j})é nor e asi

betwee@ottlgﬁéﬁ WP su éﬁ $. AR idastiaed ipl a6bl%nr@3¥'fg'8@@t PESCHES
dlffererﬂ%q’Bngesé?h tHerelith W H%éf‘?rﬂgabﬂ BUEHiIARES AnthE Y on%G .« Jhe

magnet s°80 and 82 are disposed in the poppet
opposuagwébrclaeesmdtueg f/norrgsmh plrenssu@dlb‘eremnal wilbexce@d toe miasing éorce

appliec by ' iaoBRlsiB00 Bee” T8 BUINEoAIS) saclhlcr oy Figopelforces.

causmg'tr?é/bgﬁﬁet%é fdi rﬂob@%tb@ﬁ@bbbﬁ%o@ﬁfoh' iMistiede@in FIE 13668 allowing
prevent contact between the magnets 80 and .

fluid tofiew fsemttbe flgid pery 44etirougle thempaci Huisbingro4 amg m&aﬁéhe poppet

cage SR B Thfieuieting cChR sBPRGE S ulo phBfel TR pouts @

surface92 wﬂﬁlnﬁdmlbubhmglﬂ’& @@ﬁﬁ@l@lqﬁ notedc Rowsvéh ennn oftger
100, as illustrate It shoul d be noted that

embodirRentsihe siem 0 skist of th@éieﬂé(ﬁbﬁé¢m6010§ tfa]pwmtﬁ8 may mer configured
to mp%{ﬂ% PUttéﬁ%ﬁ' n tfh%rpcyndg)%é%élﬁﬁg\% ﬁgolgﬁ?)tog |t|on %uch contact

I'n such an ‘e I'men
betweqmnmietdemmadbody B0@anolabe hufitonl8? tagdedia.addition to, or mstead of,

contact between the poppet head 62 and an impact bushing 68.

[0038] Additionally, internal channels or grooves 94 may be formed on interior
surfaces of the cage 48 and the impact bushing 68 to allow a fluid entering a lower
portion of the cage 48 to escape through the grooves 94 and a vent port 96. Still further,
in one embodiment, the central body 60 of the poppet 58 includes one or more anti-
rotation features, such as fins 98, which cooperate with the channels 94 to prevent
rotation of the poppet 58 within the poppet cage assembly 46. In alternative
embodiments, the central body 60 may include other anti-rotation features in place of, or

in addition to, the fins 98. For example, the central body 60 may instead include one or
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[0037] In operation, the opposing forces on the
magnets 80 and 82 generally result in a force on the
w@oppat7768 t oward t he inpact bushing 64. ConvePGEU§2008053238
opposing force will be applied to the poppet 58 EFHE031068 PCT
the pressure above the poppet head 62 (i.e., the
region within the fluid port 44 and the inpact bushing
64) exceeds the pressure in the region 56 bel ow the
poppet head 62. As will al so be appreciated, when the
more gho@asasngprifiguosd iocsmgteewtti inteheadlytgretrogipgsibsgofroed en tha impact
. upper surface 86 of the poppet head 62 will generally
busmn%%@a’d@%@@rﬁﬂqer@]t ary surface 88 of the inpact

bushing 64 to forma seal between these two surfaces,

[0039] 3$fv'fvhllélﬁﬁé #ﬁléﬁtiérﬁ‘ nfaly®e §usdé‘2}ﬁ6l@to%rfdu§itrﬁ6@ifi9étﬁﬁ%uérﬁj alternative

ifferential between the region within e i1 npact

forms, Bpetifie gnmbpoimentstiaviedegamsiBByn biiavayppfopiamgple o e drawings and

resul tir rom h pressure differ ial wll
nave bBER tbb ke, R Rl BN Lk S e g sipe BB AT e
inventiéMes SEihRede8Ad beakmived {o e paMicdlar Rrmeridcldsdd: eRather, the
. causing the poppet 58 to nove into the open position, .
inventipn jsiot ¢ayves @llimodificationsapauinplests. @gdraligraative sripbiRg pyigy the spirit
. ; . i F i . B4, and
a”dSC%@%P*hﬁ@ﬂﬁgﬁ%ﬂléé?Sﬁﬁéggg@E%gﬁ@gﬁﬂfﬁb? iég%ggl ?on, a
| oner surface 90 of the poppet head 62 abuts a surface
92 of the inpact bushing 68. It should be noted,
however, that in other enbodiments the stemor skirt
of the central body 60 of the poppet 58 nay be
configured to i npact the button 84 when the poppet 58
noves into an open position. Such contact between the
central body 60 and the button 84 may be in addition
to, or instead of, contact between the poppet head 62
and an inpact bushing 68. [0038] Additionally,
i nternal channels or grooves 94 may be forned on
interior surfaces of the cage 48 and the inpact
bushing 68 to allow a fluid entering a | ower portion
of the cage 48 to escape through the grooves 94 and a
vent port 96. Still further, in one enbodi nent, the
central body 60 of the poppet 58 includes one or nore
antirotation features, such as fins 98, which
cooperate with the channels 94 to prevent rotation of
the poppet 58 within the poppet cage assenbly 46. In
alternative
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enbodi nents, the central body 60 may include ot her
anti-rotation features in place of, or in addition to,
wao bh@sfiz11e3 98. For exanple, the central body 60PEEYS2008/053238

i nstead i nclude one or ESC-031068 PCT nore groovesSC-031068 PCT

configured to mate with internally protruding ribs

formed on the inpact bushing 68 and/or the cage 48.

[0039] While the invention nmay be susceptible to

various nodifications and alternative forns, specific
CLAIM&mbodi nents have been shown by way of exanple in the

drawi ngs and have been described in detail herein.

However, it should be understood that the invention is

not |ntended to be limted to the particular forns

di scl Havwadve pesaiBlly QORPISIN@ENt i on is to cover all

nodi fi cations, equivalents, and alternatives falling

Wi seat plateénclyding @ Fdhta“é)cofpfduldfcoﬂdéltt’o rAfgnt i on as

defined by the foll ow ng appended cl ai ns. ESC- 031068

B@IucElnl dfpophet Aages, weharegeeddty otihepdppiehgages sehides a mounting

portion%i%%'awq tob Coliglfiul Bk et Pl pepiimgiS f Tasbadive St Bonduit of the
pluralit§ @gﬁéld' dHHOFIE Sarf H‘Pé‘é&{/lﬂ? gRlidr BEnFRREH W F&Lilh poppet.
coupling to the seat plate proximate a respective

fluid conduit of the plurality of fluid conduits, and
a receiving portion conflgured to receive a poppet

e SRTABEORA S b s

thread&d l@@@ce&c@fﬁﬂ%mgd so'ehgage afmatirey seddcepbiathe. sedi plehe.
val ve assenbly of claim1, wherein the plurality of

poppet cages is coupled to the seat plate via a
plurality of nmounting recesses respectively forned

about T PQ‘%P) sasle'rﬁd of cilHi1d wWHPEHI the - Ilfrahtg@%oﬁgbl’@ages is

assenb a| m 1, conprising an | npact
coupledits meseeiatvplaﬂel via ehauratitynofi mgupiing reneseés caspastipggtformed about

t.he rality of poppet cages, the inpact
the plufﬂ?@h?ﬁ@ﬂé’\?f‘ﬁﬂ% % surface configured to cooperate with
a mating surface of the poppet to forma seal
t her ebet ween when the poppet is in a closed position.

4. The valve assembly of claim 1, comprising an impact bushing disposed
within the mounting portion of one poppet cage of the plurality of poppet cages, the
impact bushing having a surface configured to cooperate with a mating surface of the
poppet to form a seal therebetween when the poppet is in a closed position.

5. The valve assembly of claim 4, comprising the poppet.

6. The valve assembly of claim 1, comprising an impact bushing disposed
within the receiving portion of one poppet cage of the plurality of poppet cages, the
impact bushing having a surface configured to abut a surface of the poppet when the

poppet is in an open position.
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5. The valve assenbly of claim4 , conprising the
poppet. 6. The val ve assenbly of claim 1, conprising
W@eostpraed bushi ng di sposed within the recei vi PQI/US2008/053238
portion of one poppet cage of the plurality of peeC31068 PCT
cages, the inpact bushing having a surface configured
to abut a surface of the poppet when the poppet is in
an open position. ESC-031068 PCT 7. The val ve assenbly
of claim1l, wherein each of the poppet cages are
f7or me@hé vatvegisse ey af cliaim e wheneind abhngf the poepst cdyes are
The val ve assenbly of claim 1, conprising the poppet.
formecgioneh 4 B1e IBRSUNBIIGNOAArsS. wher el b ho boppet
conprises a poppet head coupled to a central body. 10.
The val ve assenbly of claim9, wherein the poppet head
conprises netal, and the central body conprises
Bl ast The valve agsemkly vk clays dntsbnpsising thieraoppet.wher ei n
the central body is formed and coupled to the poppet
head via an injection nolding process. 12. The val ve
assenbly of claim8, wherein the poppet conprises an
ant i r Phatvalve dsaimble of ol @) medréia theiobpet cahptiseha @oppet
the poppet within its respective poppet cage. 13. The
head couplgd ta Sseaniia) beflycl ai m 1, wherein at | east one poppet
cage of the plurality of poppet cages is configured to
receive no nore than one respective poppet. 14 . The
val ve assenbly of claim 13, wherein the at |east one
pOppel he agbvei asseontifly glickaint® wheceinvibe aoppaphead comprises metal,
bushi nqg. 15. The val ve.assenbly of claim1, wherein
and thg ﬁ%rr‘}\r/aglgqpéﬁ'me}? RIBRE not i ncl ude a guard plate
common to a plurality of poppets. ESC-031068 PCT 16.
The val ve assenbly of claim1, wherein each of the
poppet cages includes a nounting portion confiézured

fldr cdbpivehvg arsealy pf el@imHE. végreipitae gentral body is formed and

coupled to the poppet head via an injection molding process.

12.  The valve assembly of claim 8, wherein the poppet comprises an anti-
rotation feature configured to inhibit rotation of the poppet within its respective poppet

cage.

13.  The valve assembly of claim 1, wherein at least one poppet cage of the
plurality of poppet cages is configured to receive no more than one respective poppet.

14.  The valve assembly of claim 13, wherein the at least one poppet cage is
configured to receive an impact bushing.

15.  The valve assembly of claim 1, wherein the valve assembly does not
include a guard plate common to a plurality of poppets.
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17. A valve assenbly conprising: a seat plate
including a plurality of fluid conduits; and a
W@bwsabi7ey of poppet cages, wherein each of theCPURYes/053238
cages includes a mounting portion configured forgesc-031068 PCT
coupling to the seat plate, and a receiving portion
configured to receive a poppet. 18. The val ve assenbly
of claim 17, wherein each of the poppet cages includes
a nmounting portion configured for coupling directly to
nBe s@ae valv@tﬁsehﬂbly 6helaval1vwfmelamﬂc}n affthe lpdppetldages includes
in the ﬁ ve as squ conflﬁured to operate
a mOUWWQrRRH'O%CBU wes|fa'f EOURIHY %feﬁgﬁé%tt 8% RI@®prising: a
mai n body conprising: a nounting portion configured
for coupling to a seat plate of a valve assenbly, the
seat plate being configured to receive a plurality of
pépped wedgeassembly £omsing:ng portion configured to
receive a poppet therein. 2 1. The poppet cage of
al ssainpRe indhadieg @ plbelitpoinfllbo dpndoitgransies an
antirotation feature configured to cooperate with a
@mlumtyf efasoppret @égéﬁeNMﬁﬁéaémoDﬂh@V@ﬂpelt ehges inelwfes a mounting
pet withint poppet cage. ESC- 031068 PCT 22,
portlonwflggfﬁ%ﬁor @g@@llr;g tocqhg, s,ﬁat pate \,@m airgceivwag rp@trm%conflgured to
is formed on the receiving portion. 23. The
remﬂw;gﬁbg?scage of claim 20, wherein the nmain body is
configured to receive no nore than one poppet. 24. The
poppet cage of claim 20, mherein t he nain body is
red to receive an.i bushi

g nfi IrgEQCYF‘l @oq.ﬁﬁengk?l)ﬁgf claim whereln eac of%ﬁé péppet cages includes

a mounting portion configured for coupling directly to the seat plate.

19.  The valve assembly of claim 17, wherein the valve assembly is configured
to operate without a guard plate.

20. A poppet cage comprising:
a main body comprising:

a mounting portion configured for coupling to a seat plate of a valve
assembly, the seat plate being configured to receive a plurality of poppet cages;
and

a receiving portion configured to receive a poppet therein.

21.  The poppet cage of claim 20, wherein the main body comprises an anti-
rotation feature configured to cooperate with a mating feature of the poppet to prevent

rotation of the poppet within the poppet cage.
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a frane; a conpression cylinder coupled to the frane;
a plurality of mechanical conponents disposed in the
wo e@sa2asdl configured to facilitate conpressi oPCDUSH08/053238
fluid within the conpression cylinder; and at | ee8C-031068 PCT
one val ve assenbly di sposed in the conpression
cylinder, the at |east one valve assenbly conprising a
seat plate having a plurality of fluid conduits, and a
plurality of poppet cages coupled to the seat plate,
apd aThéwopbet gagd opdppetd, dihepms ¢tk matingdeatue & formed on the
. .0f poppet cages. 26. The conpressor of claim 25,
reC@WQ%HEFE%an i npact bushi ngs respectively di sposed
within the plurality of poppet cages between the
plurality of poppets and the seat plate such that the
plurality of poppets contact the inpact bushi ngs upon
eBosi netoppet pageal dainmepPehyberianhe pmin they ioepifgesed to
mher%%B the at | east one val ve assenbly

receivqoéo%rioﬁig%%rﬁsgaefp&p eration i ndependent of a guard

pl at e.

24.  The poppet cage of claim 20, wherein the main body is configured to
receive an impact bushing.

25. A compressor comprising:
a frame;
a compression cylinder coupled to the frame;

a plurality of mechanical components disposed in the frame and configured to

facilitate compression of a fluid within the compression cylinder; and

at least one valve assembly disposed in the compression cylinder, the at least one
valve assembly comprising a seat plate having a plurality of fluid conduits, and a plurality
of poppet cages coupled to the seat plate, and a plurality of poppets disposed in the
plurality of poppet cages.

26. The compressor of claim 25, comprising impact bushings respectively
disposed within the plurality of poppet cages between the plurality of poppets and the
seat plate such that the plurality of poppets contact the impact bushings upon closing to
form seals therebetween.

27.  The compressor of claim 25, wherein the at least one valve assembly is
configured for operation independent of a guard plate.
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