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1 WO 9826464 HOD AND SEALI NG VALVE UNIT FOR pCERINITEIokd NG
FLU D" FLOW THROUGH A PASSAGE Background of the Invention _
This invention relates generally to methods and 5 seal ing valve units
for controlling the flow of fluid t Airough a passage defined by the
interior surface of a tubul ar casing, and nore particularly to nethods
and seal i ng val ve uMETEODoANJP @EMIN@IgVPpTaVE |T@iﬂ'3ét@1¥mt erial in
the fluid.from adversg =\ 4 ey SSHMF i ng val ve
unit. Recent i rrproverrents I n the met hods of bal anci ng a
pneumati ¢ wheel assenbly and reducing the radial and | ateral force

vari ations w t lBackdowhealf aﬂ&ermiygnﬁﬂiﬁf varyi ng | oad condi tions

i ncl ude the introduction Qf. ar.t. cul at.e .or uIver en e_ I |ntoa

e et M nen ot v g g ey Bl F g ¥ o B Ehols oA

i s incorpor@at edséml iz \ta/lvaaflmle:ra:eiorﬂ@mmq]ﬂamlgatt@e £lownate Flafidi s m xed

Wi th pressuriz , | egl
8%1 c%] G a?%ki{:iea%éflned n9d Nntekadd Bh2rhRe Wg &

assenbly throu etir | ve stem a suitable injecting device,
such as the RielaE ecaHah aﬂtﬂimumuw@r@y bet E‘ﬁFhRIé§ a5 386, 857

anflI 5k472 023, tyéupﬂ%gtr@wesmm&@rﬁ&r aﬂrﬂﬁ.ﬂlerletgnpe&euchl]atef ﬁl&.&é@@.elme
wel | -known partj cul at e e iS..a Il n astic
mat eri al sol d gﬁh Je‘fréﬁ‘i"br%ﬁ"%ﬁé’é’t F‘%fén% s 8%’8&? t"ﬁ@‘ Fa%&‘ﬁar k
"EQUAL. " 10 seal:mg valhes periti.cul ate material is injected into the
tire of the wheel assemblyeyidd fhfoANhEC1S EheImethods 522bLIANKILYE)

absent fromthe val ve stem such
i nstal | ati on ofa terRewRatic d&tqeloraas(enaﬂy and étedeelpgre ﬁmeaéleﬂeatﬁét ve

core hals been r%mte/ledt fagpad h&rlatldtfg \tﬁtﬂlelmtheowhbleQWafséeﬁAthyowlnaert he
material into the . tir t|re|s C east
bar 1 a1y i nf 1 U ARG AR FERE G e A arrPaugEioh RS e,
After injekdingpaticiomliard dr ipwlyephvd anity eyaterial into a tire. One
such method is disclosed in U.S Pat. No. 5,073,217, which
is incorporated herein by reference. The particulate

material is mixed with pressurized fluid, such as air,
and injected into the wheel assembly through the tire

20 valve stem by a suitable injecting device, such as the
device shown and described in U.S. Patent Nos. 5,386,857
and 5,472,023, which are also incorporated herein by
reference. One well-known particulate material is a
polymeric synthetic plastic material sold by

25 International Marketing, Inc. under the trademark
TEQUAL, "

The particulate material is injected into the

tire of the wheel assembly with the valve core {e.g., B
sealing valve) absent from the valve stem, such as in a

30 new tire prior to installation of the valve core or in an
older tire where the valve core has been removed from the
valve stem, to allow free flow of the material into the
tire. The tire is typically inflated or at least
partially inflated during injection of the material into

35 the tire. After injecting the material into the tire,
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2 t he I re is installed into the val ve stem and |re
is inflated ‘?gg%( 6ezstgem red inflation pressure. féﬁﬂssml &Y
core-is a standard sealing val ve used for controlling the flow of
fluid through a passage 5 defined by thg interior surface of a tubular
casing, such as the val ve stem passage of the valve stem A valve
polrt ion of the ﬁﬁ@émw RS amite:cl?.e;az ihebath¥evhlva stem ﬁﬁ@t tpeary
val.ve seat imt e assa ui . ow. t hrough t he passage.
It is i rrportant tJhse ]%e)ﬂagcﬁéf 3‘%’ ofielsﬂ‘é'egaﬁ'}%&%g,?‘gntBﬁgsﬂ’l’éeVal ve and
its associ at ed val vd‘k&a&ahvermqref rlseaofstpadardusaaklng vahut cused .

However  when the value dm RPRSL YadeLeasTuia cnbESAULT 2E0SLLYT d from

the tire or to pressur e, des
particul at & natdsfinedry Fdelsntemigm sugfacenefval vebudat aneingyesadhy

af fect operati CHB the xﬁéflxié"%t\é%{ \ﬁﬁs‘é&@% @ﬁffﬁﬁaei}éivea&é&{ prﬁV@é\iiré\g the
val ve fromf uléé_k S|nga ai nst "the val vea .IL resul 19.

fluid continual®3F% ?Tg & t°|°|r€ OPENPs 2R/AsG-HBES rel E%n’ﬂ%nafor
tires to cont alsta:ﬁ:kt&-ramawtalmd aeatniht ehe?2Pfassagehtascdnstol dEThiidor

particles of rubher eﬁ#oq_[bnlpac\ﬁ glassagj sl que$ﬁf Eﬂﬁb&@ Enﬁgréﬂé bead of the

tire during use ese cles nay al so be
dr awn 1Q nt Pre@ LAY ©fc dhe é[ﬁdV&dv-‘@P-’?reF?a‘éf ﬁb@tvébﬁ,‘? aandnies t he

val ve core conpsdiatetb valve seat rek@ihedves éhl,[saftﬂsulaﬁel s known to

provi de a val ve tem aV| n vab e filter enent perman nt I%
encl osed wit hi MaGRF1 the valve i8rarghad to rie2%%terior
of the tire so pMSxfﬂ:uaedi |ﬂ:1uaJdl mm thef kawe or tdhebeagk the fitré er
el ement while pa E‘:hﬂéa%%rokz%' d]e§c§9bedr é?kﬂ@&l&%{e%&% Fai i &y
core & val ve stem

i nhi bited from rea
shown and 15 158‘@ itheyvglvpaeorroang, a¢9e9$§lymf€ﬁ<=¢ soperation

i ncor porat ed h%@lﬂhéawalaieerce&eeco ?eheﬂeg sashb9 {aréireﬁtlng theWdBrd hi s
val ve stemis ofégte users 0 arti u ate such, a

EQUAL may desir dd&f)s a?@ﬁﬁ\?&bfzg |W§ E?I??@ %%ﬁ%ﬁéﬁ’y"rﬁ | ter

into common or £luid contlnually leaking from the tire. It is also not
uncommon for tires to contain other particulate matter

20 such as dust, dirt, or particles of rubber which have
dislodged from the interio; bead of the tire during use
of the wheel assembly. These particles may also be drawn
into the valve core and adversely affect operation of the
valve core components.

25 To reduce this risk, it is known to provide a
valve stem having a movable filter element permanently
enclosed within the valve stem between the valve core and
the interior of the tire so that fluid is allowed to flow
through the filter element while particulate material is

30 retained within the tire and inhibited from reaching the
valve core. For example, the valve stem shown and
described in U.S. Pat. No. 5,479,975, which is
incorporated herein by reference, includes such a filter.
While this valve stem is quite useful, users of

35 particulate material such as EQUAL may desire a method of
removably installing a stationary filter into common or
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3 st angdeyodnegayve stens al ready used in the industry rawlhense?21924 han
repl acing the valve stenms with those having permanently installed
filters. The use of valve cores or other simlar sealing 5
valves to control fluid flow through the 3passage of a casing i s known
I n other industries as well. For exanpl e, valve cores are used to )
control fluid fébandard valwaigitens |aXneddinessedatrorite imdusesiyderdtibelr and

fluid fabandard Yalouostan itz 2
ot Rar appar at ustrauh Ener oy S Bl W AR IR Tow ¢ hr

. ry to contro fl ow through
a tubul ar casi ngerpenestly instppleq § %Nt to the operation of valve
cores used in these appligatdPRfaiyatcditss \W W Jind 1295 eaatietd

val ve seat renmin_free of artiCtﬁ‘léLat,e terial. 15 Back roun%f of the
Invention 5  Vvalves to gmRiro} ‘é“'é@/g&aﬁw ruah Hhe P@fﬁ%g«?s Gf & he
present inventioasiny be xadwd imethawididusmfies s@aligld. Forval ve unit

in which a sealing valve_and a filter el enment a t t for
si mul t aneous i n%%%f‘?g?f o"r'lajl}ﬁe and 20 %% etfov i rcoorﬁté‘roga?si%'éfo ogpt ubul ar
casi ng; the provhspegh utilify slicres, sadidwalrindveagiidentiadhiagid the filter

el ement Caloffiet 8858 4B ddhPit 1 SIINE D 1tQd) theHoHivedt Héa:%'ﬁ%@xe

passage wi thout renpving or_replacing the tubul ar casi.ng;, t he
provi si on d¥ suBRchines &R HRRF FFRATA U Iedlted AF 15 ReGessarst to

m shandl i ng, drepptAgl aptiul@sfgr titerdudti & tubula &E¥img.t hatprievi si on of
such a sealing valve unit e requi res .nQ addifi.onal  structure .in

t he passage forequafl}{ef%??v:ﬁﬁﬂi e ftil'ﬁ cebpﬁrréilhoen ﬁ%gér &é’;e tcﬁgféﬁ gl\ﬁlés(f on of
such a sealing vhése appliodtiidng thats\the yalstaaldngd ritshaesgeci age; the

provi si on of sughy feSgaLE NBen( 1Y 6 MU loMPL { culates BABYE 1A ,assenbl e using
standard, currently available seal ing val ves; and the provision of

such a sealing val ve unit which inhibits particulate material from
flowing 15 i nBackieowad vef pthd i Divenitidre seal i ng val ve.

Among the several objects and features of the
present invention may be noted the provision of a sealing
valve unit in which a sealing valve and a filter element
are constructed for simultaneous installation in and

20 removal from a passage of a tubular casing; the provision
of such a sealing valve unit in which the filter element
can be installed in or removed from the tubular casing
passage without removing or replacing the tubular casing;
the provision of such a sealing valve unit which reduces

25 the risk of mishandling, dropping and losing the filter
element; the provision of such a sealing valve unit which
requires no additional structure in the passage for
retaining the filter in the passage; the ﬁrovision of
such a sealing valve unit which is easy to install in the

30 passage; the provision of such a sealing valve unit which
is easy to assemble using standard, currently available
sealing valves; and the provision of such a sealing valve
unit which inhibits particulate material from flowing
into the valve portion of the sealing valve.
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4 Furt her anong the objects and features of the
present inveWPi%R624y be noted the provision of a tool ROVU 2% ent | y
and reliably inserting a filter el enent into a tire valve stem w thout
di sconne€ting the valve 5 stemfromthe tire; the provision of such a
tool. which is used to assenble a vafve assenbl y that inhibits .
particulate material fro | i nto seal.i % e, he.p i sio

of such a tool which is ?e‘%t}\r/l%%%“}oﬁlg the scal%ﬂpelgg;s ?k&eé 5?%5???%*& Egéch a

t ool which furtpreesent olmvart-ion may e odied dheoprpuisicnl afeanboeli al

into the tire f] 135S, H I L AkO,t Y

wi t hout di sconn%%?i%ﬁf?%%é% %Ar%%retlf%ﬁvlgls\?ggggg%ﬁbaﬁd??l{é&t ﬁééﬁ@%i sion
of such a tool ¥RFer?fikrheralyg gkem withons gipgepsacbing skal VAgVeal ve

ij_nt o the vagve ﬁ&&ﬁn ﬂz}?ét@rtﬂéftiﬂé}sﬁjﬁej (25|td%fisti|&?1 bifl EAEh W tb@ytwrsli_c?l is
i sconnecting the too rom-t val ve stem s t i
further anong t%e%b'f%c?%s%{%l% @atvt?ﬁ'é’se Wse"&(iyt FBafr 48BHPiFfventi on may be
not e_d t he provipavnioilate matewmtdlodronr flowimgt ingot heseaﬂ:zhp_g valve;
parti cul ate MGl ZhovidfBPUIN dhathl e ASGHIY 9k ReBREHEBLI £y heel
the of a netho or |

assenbl y; | rovision of a I nserting a ter“into a
tire val ve stenfiRtdi ceif RrEsiicay afususly ekltpoanyhich furkhey; alhews

provi sion p§ sueke aimBtdBetid:L b P YIAtiT iRk materifllr 0HU6t tB8 Bire
particul ate mater#al itrﬁo%hﬁqti re and 2 I,n eri_"bon of the filter into
the val ve st emBRRFME a-he Lilhen 38 dgser 1BE8y P8R oMY stER™a net hod
which further withpetrdiscomsicing ithe dodlhérval tbecvakvenstép; vahde stem
after inserti Ont]:?é eé%{%i £ o Yl tgg‘r?:to% ng_}hgcﬁ'xoﬂlrther llows Q her

obj ects and featur I becone 1n p 0 apgarent and 1 n gart oi nt ed
out herei naft erinstallatimn gf Gesealgfidovadve: Reter hpnyalve stem alter
Fig. 1 is Bsperspesttven df alodi1dfert, hevithoutPHeseBhnkBY &Ry BHe CEBBEC €d

to the valve stgm of_.a neumat i ¢ wheel assenbly; 35 Fig. 2
is a perspectivgr%‘? e ‘fao]b‘féadsfeceﬁ'g. 1;
Still further among the objects and features of

3 1)

the present invention may be noted the provision of a
method for inhibiting the escape of particulate matter
20 through a valve assembly of a pneumatic wheel assembly;
the provision of a method for inserting a filter into a
tire valve stem which can be carried out quickly and
simply; the provision of such a method which permits both
_ introduction of particulate material into the tire and
25 insertion of the filter into the valve stem using a
| single tool; the provision of such a method which further
permits installation of the valve core in the valve stem
after insertion of the filter using the single tool.
Other objects and features will become in part
30 apparent and in part pointed out hereinafter.

Brief Description of the Drawings
Fig. 1 is a perspective of a tool of the

present invention connected to the valve stem of a
pneumatic wheel assembly;
35 Fig. 2 is a perspective of the tool of Fig. 1;
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Figs. 3A-D agBgg (ﬁ?}?‘grent ed cross sectional views taken al ong i»b@mlsgmﬁ3 of

Fig. 2 at four er ent stages of operation of the tool; :
Fig. -4 is a fragnented cross sectional view 5 taken al ong the line 4-4 of )
Fig. 2; and Fig. 5is a ¢ross sectional view of a valve
assenbl y; Fig. 6 is a perspective of a sealing valve of

the present invention w tﬂ‘ugasfle-aJs aa}eerwugnaéﬁta;&leﬂ:osw seldtdioeiad; views
Fig. 7 is a perspectiyv V|e i he alv f N fMth a
seal i ng devi ce © &?Ihe g 1lne %S/%a qr‘f:é)lvge'd 2tc?t\{:arffoglpen f)"lc?% telgon a

portion of the $tages of Opeleﬂtexmntofbélhﬁg Yanipved to show an end of the

sealing 15 device; Fig. 4 is a frdbhméhied acﬁféa,er@dtqoelfalavaw ing
val ve simlar to the sealjng val ve of F|g with the filter

el ement shofn iFakeRtabpRg the line 4-4 of Hig. @ ?r’él schematic of the

sealing valve of 20 Figrid. ifsiald eskddlh e Mt eMewddth af Ralfid t er

el enent and val ve stem shown in section; Fig. 10 is a
schematic of a ¥%% ¥fbodi nent of a sealing valve of the present
invention with a filter Fig. @skenblperdgeadhiort (dieretspaling fvialliver of

assenbly being £ ?r %%%%g iﬁb 6&”%1th filter elﬁméﬁtgﬁtkgcbﬁda

schematic of a & sea I ng val ve of the present

i nvention Wth Bhereter asserrbl y attached thereto, the filter
asﬁenb|y be}ngh |5h0W@1'n'ﬂeﬁéiéﬁberégéctlve v1ew|oﬁqﬁhe b%dring
schematic of the eal | 10 insta ve stem
with the filtervalve @%H‘\Faﬁﬁ‘ea]sﬁg‘@n svibE &f Tl Feah%

Fig. 13 is a scin&lmelmomédtm aeadpery pesMeiaf, a portmogl of1 tiheb tEiilites i n a

I
valve ;ggg}fsw H a1 e Bhg Alhoval SR th \Bld R alm shiawn g sect i on;

device; )

Fig.'8 is a schematic of a sealing valve
similar to the sealing valve of Fig. 6 with the filter
element shown in section;

Fig. 9 is a schematic of the sealing valve of

20 Fig. 8 installed in a valve stem, with the filter element
and valve stem shown in sectionm;

Fig. 10 is a schematic of a second embodiment
of a sealing valve of the present invention with a filter
assembly attaéhed thereto, the filter assembly being

25 shown in section;

Fig. 11 is a schematic of a third embodiment of
a sealing valve of the present invention with a filter
assembly attached thereto, the filter assembly being
shown in section; _

30 Fig. 12 is a schematic of the sealing valve of
Fig. 10 installed in a valve stem, with the filter
assembly and valve stem shown in section;

Fig. 13 is a schematic of the sealing valve of
Fig. 11 installed in a valve stem, with the filter

35 assembly and valve stem shown in section;



6 Fig. 14 is-an enlarged perspective of a sealing val ve of

t he val ve asgegsdnetef Fig. 5; Fig. 15 is a frcagmemntany
schemat.i ¢ showi ng a fourth enbodi mrent of a sealing valve of the
present -5 invention, with a filter assenbly and val ve stem shown in
secti on; Fig. 16 is a fraggnmentary schematic show ng a
fifth enbodi ment of a sealing valve of the present invention with a’
filter assenbly shown in Bigrt ildniisl@n enlarged peFspectiivesof &rsgabingry

schenmati c of -t a3ld RGNl L& ' 16:sho installed in a val ve
stem thehﬁ%‘{eeroéssqnbl y ar]\é1 \?%F"eglyg?gm@%éi' ng@shown in  section;
and Fi g. Pi@.i 45aifr agkERonentacefahevathowsewingsa sixth

embodi nent of A NGB IVRY JEhe Be8I2Al valvel ¥ ephé Oprdbéhca filter
assenbly, the seali ntgf,L val Vet\%gl n%, [ nstﬁgb@e{d |g a yalve stemw th,the
filter assehbl y-EFRREION, Wt a&5idAtEE; AFSSABRY ARdsERIYSStem shown in
Correspondi ng pesdtsiaare desi gnated by 20 correspondi ng nuneral s

t hroughout the several viFe_L\gs. (1f6 is a tfggg@%ﬁ% ;s?hem?t%%[%?%ﬁir?éi&n of

the Preferred Enjoodirrent . ererri I'rs a tool
for inserting fiftly ayhadimegiteméne Esrdingvubleeacfehbeypresentire is 25

indicated in it RHUIRE Witk Bheineker aBeRmBUYEERbwR lin sectibg; tool 21 is
shown connected to a pneunatic _wh assenblé i ndj cate eneral ly as

eel ,
W which cdhprises a ri mFi9- 1R 3fd3phEaAREPEALYr BSReTRLHE eOF ¢ he rim
The rimR and sealind erallvdeidfn@ian o6t ehbah Yakuakleddwih ha nvdlree wieeh, 30

assenbly Wfor hol di. | S’d | ul A Ve, . y, indicated
generally as 2:#‘? glarhtgcteg{:%‘zs%%%zl hgfnd k’glxﬁeg?éggsg%ﬁ%?yswﬁ%ni cation
with the i nteriSﬁCth_n; }ﬁcndme V for selectively allow ng the flow of
pressurized fluid i rpi?w 10Ut 50k ERaghBhear9r stRehifidt enowidgfdate 35
the tire T. . \{}P%&/%ﬁO4 .
PCT/ US97/ 2924 Sixth embodiment of a sealing valve of the present

invention with a filter assembly, the sealing valve being

installed in a valve stem with the filter assembly and

valve stem being shown in section.

Corresponding parts are designated by
20 corresponding numerals throughout the several views of

the drawings.

Description of the Preferred Embodiment
Referring first to Fig. 1, a tool for inserting

a filter element into a valve assembly of a tire is

25 indicated in its entirety by the reference numeral 21.
The tool 21 is shown connected to a pneumatic wheel -
assembly, indicated generally as W, which comprises a rim
R and pneumatic tire T mounted on the rim. The rim R and
tire T define an interior volume V within the wheel

30 assembly W for holding pressurized fluid. A valve
assembly, indicated generally as 23, is attached to the
wheel assembly W in communication with the interior
volume V for selectively allowing the flow of pressurized
fluid in and out of the interior to inflate or deflate

35 the tire. L.



7 In the various drawi ngs of the invention, the -. valve

assenbly 233@3%&6&{? ed generally upright or vertical, ap@rissiiha

pur pase of. g the’invention as illustrated in the drawi ngs the
ternms "upper” and 5 "l ower"” are used in referring to the various
conponent s and operations of the val wve assenbly. However, it is to

be understood that the val ve assenbly 23 may be oriented ot her than

vertically and that the coapgenifriaits drawiprsildforheofinventdainye taesenbl y

may broadly be referred 1 to using the terns "ouyter” g%l r,"
respectively. Vaive asse‘gblyﬁ% %I%@l%etseecﬁiﬁ?%li i él.p% hé:o%p'}!rai ses a
val ve stem i ndveetbcaleneudlfor ashe Qurpmben cfealdanyibingy fhee Inyigsit 198 a

val ve core, indé al £, %ﬁ@%{%‘ga&@?ﬂ win A Ay AR maland stem

The val ve stem I's"a tantially tubular casing having a first or

lower end 5  “howemptave feveditimrRESHTing U Wit dRT4SVSNTOFPRAGHES
comuni cation WiA LHerhPiskd B WHdINPalke AH¥beSIRLONGoWever, itpder tond 31
accessi ble from outside the eel zéfsen%le‘y. he&&?ds Z%F 31 .of o ?

val ve stem 25 ap@ %@%r§ﬁ‘&?ldtﬂéﬁ‘t e e’ ATV % s I &F WS
defines a val veosh€f than passhgEl B3 damd crhmat ileatdomponienit st laad nt er i or

vol une V of the tire t r i f | |

into and out of “PRE>Wh2R %gs‘%lﬁ%%\éwé 'I%Sesaévhgfla}e(_ syg%xwa%i%?se;g%g ék#éklse% a
central | ohgitutemasingi sh termholenter '2snd Flipnes, " HESPRFEV ST 31 of

the valve stem25 is TR LI P@d | Ysddwengesh f grifhgageisairiesa &l osure
cap (not shown) or other_suitable connector dis, also_,.

internal |y thre%abtef 8FeBnghydhente 'QW?IFPgﬁkvaI% %grg 2 seallnd .\ e
the val ve core waltep shehsaena Bdlve core, indiaw:aﬁalge@es:taérwz\iasha%?,an

i nternal annul ar shoul der | tl I OM?’ A adijter
seat 35, tﬁ%a*fﬁﬂc‘frllgﬁlrgftl\}\%%%ﬁg %%%@ri be fﬁ%qrr?g? eg}{re&l% n.

However, vabve sukestantiahlyitigoelns easing hawingmz figst or daieming ed

to be within thgosgaperoh EbLSalkWEithédn. t35chdditidd Drldenblyhar piesent
ISin\Z/:nE):’ Oge![ rs]ogo%?rlnhrpnlggtg%)@awg%y]%G%D%%éxgﬂl)xarvg dn\\/ee \F,t %.rpldT%t egelc.aclnd Sc;}ape’
PCT/ US97/ 21924 upper end 31 accessible from outside the wheel assembly.
The ends 29, 31 of the valve stem 25 are open such that
20 the interior surface of the stem defines a valve stem
passage 33 in communication with the interior volume V of
the tire to ailow entry and exit of pressurized fluid
into and out of the wheel assembly W. The valve stem
passage has a central longitudinal axis X as shown in
25 Fig. 5. The upper end 31 of the valve stem 25 is
externally threaded for engagement by a closure cap {not
shown) or other suitable connector, and is also
internally threaded for engagement_wi;h the valve core 27
to secure the valve core within the stem. '
30 The valve stem 25 has an internal annular
shoulder adjacent its lower end defining a filter seat
35, the function of which is described further herein.
However, valve stems not having this filter seat 35 are
contemplated to be within the scope of this invention.
35 Additionally, the present invention is not limited to any

particular valve stem material, shape, size or method of



8 attachment to the wheel assenbly, and it is contenplated that the
val ve stem 25 mag be configured for use with notorcycle tire

aut onobi | e YPP&S6208; ght and heavy duty truck tires, ai ?‘E?’HFV@WeS and '

other tires for which 5 valve stens are commonly used, wi t hout departing
fromthe scope of this |nvent|on Wth reference to
Fig. 14, the sealing valve r Val ve core, of the present invention

D ?ttggﬂﬁpggé E‘thfi‘é' x%i{’eoeef ae%d@rﬁgzc and d §+24art %ﬁteﬁ\évl'%% 40 10

i nserted, |owe ‘tion into Ae stem
passage 33. Thehahl Vbecﬁib‘@?S‘é@ﬁpﬁ ey e COn%@lne@n:ipyf uskevwibdy,

general |y 'nd'ﬁ@&@ﬁc?élgoélféylrEhtcmobfﬂé(HEEééﬂnﬂl htaéha KeaviN@utsyl ve

body 205 is thyeaded 20 releasab e connection to
the 15 val ve SFBRf251E8S: h%’cr? é?’xfeesb(?d'ﬁf;ﬂig’ql% Yierd £8% whic
| ongi t udi n&l nuakwenstews adre ecomudiiley waded, stihouthdepartingl ¥eomothe205
has a | ongi tudg@gi3 b8£e lgJ(_) #};@é eé@ ough extending along its

% TFI Ve b

| ongi t udi nal axr's 205 i s connected to the val ve
stem 25 in coaxial 20 r@ihhlmf@kqucm ttho tHiqg vdldve tdice wepddpggwald¥eso t hat

the | ongi $4di §al vaxbe ordf dhenalyedndy In%egﬁ%hahhg lower

coincident with {he central | ongl tudipal” axis_. X o vaI ye stem
passage (Fig. 8§43 201 and an uppez, e}r{ﬂ/\@ro%ﬁd‘doflst ﬁélaPzEFSlefBSdPeZGS
surroundi bg 25ingsdetédngléwett nand inest2,09def idwsmwairdaditkat ival Latseat

3 Posi i oned Lo DEVE SERISIARAS0E il B9 Aope g7, HERAELOASTLP,

therewith. An annu Sea around The G4l
engageabl e wi ttakionaryevalve kadsm mraraﬂﬂam lfi'lld.m@tfeldo#-ngo thfiﬁlrlge

val ve stem 30 aWéﬁ# geudbnd B SkifLat-ed t’.["HePNBJlJe“%ch?“QbBU%”@hrEQH§d209
in the val ve bod he t hreaded upper d 20 t he val ve_body 205 is

preferably rot%ﬂf’a"{’a‘i1 UBPEh RSttt I re e %ﬁé’i’ﬁ’?&&?"lﬂl FRetP& ve body,
and has absSextealwed stem 3Brdacchdtoroned wilve Grpysi2eg ikaheld7abedinseasons

which 35w |l 1BRGOGaARRR el dative HOBY 38304 sten. The

valve body 205 has a longitudinal bore 209 therethrough
extending along its longitudinal axis X’. The valve body
205 ‘is connected to the valve stem 25 in coaxial

20 relationship with the valve stem passage 33 so that the
longitudinal axis X' of the valve body is generally
coincident with the central longitudinal axis X of the
valve stem passage (Fig. 5).

A lower end of the valve body 205 surrounding

25 the longitudinal bore 209 defines an annular valve seat
37 positioned in the valve stem passage 33 in coaxial
relationship therewith. An annular sealing member 39
around the valve body 205 is engageable with the valve
stem 25 so that fluid flowing within the valve stem

30 passage 33 is directed through the longitudinal bore 209
in the valve body. The threaded upper end 207 of the
valve body 205 is preferably rotatable with respect to
the remainder of the valve body, and has an external
surface formed with opposing flats 47 for reasons which

35 will become apparent herein.



The val ve core 27 also includes a sealing assenbl y, generally

I ndi cat ed- at“%ﬁé gapted for | ongi t udi nal novenent in thgsahy@pt em
passage 33. re ative to the val ve body 205 for controlllng the flow 5
of fluid.through the Iongitudinal bore 209 of the valve body. The
seal i ng assenbly 211 conprises a sealing q device, indicated generally as
213,- adapted for novenent al ong the longitudinal axis X of the valve

ig em gassage | 33 betwe@ﬁeavfwéeéof@aivrwlgé;s%ﬂagfaé@ a1k tSEaI i nﬁ
evi ce seali engages val ye sea o blo roug
t he IongltudlnaPSSgWéliﬁgg ﬂeFﬁ%f¥ 16 é%ﬂf%é?ﬁ%%n posi tion
i n which the seabnggtdaynam mevementsmceldefmmé m:amlpeesss@et i» allow
pressurized f|UId w {hrough the n ugl
etuator pin, 15°188ixR e’ KRS TOLASHoaN 208 M Mo ity K Sl
for use in EDVlng fhelgeathQQUtheelwuglt@dxmnﬁmbore Isiaf dvhe Aa¥re ng
(not shown) dlssgagd '@héh§e¥§iﬁﬁ assem999y2295b$mﬁﬁﬁﬁééfEEéé&di devi ce

213 toward its seal L1 hg posit]on. |II referrlng

to Fig. 14, thed8¥aFPngipdiraeed gen@i%l%xsnﬁu%%% aﬁ%%%tr%gf%? EHEfments

preferably . a@@ﬂgt EHet an@itﬁﬁbﬂ&l %10t Resf Sthé akd revasiasn al:baswé ed

in a genera y ed sea nt carrier 2147

nenber 220 is i B?gwgﬁnfﬁr tﬁegﬁén%e%??+ﬁﬁ§% 1 ﬁ%ﬁ%%t carrle 7
and ext endsodowdefriom sbal&;aglyeengages fThe valve giat 457 & éndzclipfkowm

t he sealing dev [ I nal e or al ve
body 205 b‘ég}gﬁﬁéghgh? %égégggalﬁgf ﬂ,gggz%ggo%@t h%pv‘g‘?l\%?b%%w%y

upper end 221 ofnghanygpge BPﬁlﬁBOFslﬁcVEkg?b?%?f%ﬁa¥%ﬂgmﬁ%ﬁﬁc?)
downward rel ati ¥patedt feomatke b@ﬂ'yeZQEaﬁnﬂoV@l]l@w pressiriaetd dasxtot he

poai tion. " 13! BhrBREhT 808 Monat rudEhisl (Hafel £ 3 qetlddoP e,
shown ext eiéed beybndStheV51Vﬁang ﬁ%nb@@nQQ©t¢® $¢thQDSQEiln$ﬁd%ﬁkF%|n 43

extends down thgeygnsehgn%a{raﬂg @h@”?@élln% G&RLEd B0 2ls ek | DI Ng
menber 220, wt | ower

PCT/ US97/ 21924 position. A spring (not shown) dygposed ln[ﬁﬁ?lYﬁ}Yﬁ t he
pin and the cri gpagg208nbeksbei bHe sealing device 213 toward its closed

gsealing position.

20 Still referring to Fig. 14, the sealing device
213 comprises a sealing element 215, preferably
constructed of rubber or other suitable material, seated
in a generally cup-shaped sealing element carrier 217. A
crimping member 220 is integrally formed with the sealing -

25 element carrier 217 and extends down from the carrier.
The valve pin 43 extends up from the sealing device 213
through the longitudinal bore 209 in the valve body 205
beyond the threaded upper end 207 of the valve body. An

. upper end 221 of the valve pin 43 is accessible for being

30 pushed downward relative to the valve body 205 and valve
stem 25 against the bias of the spring for moving the
sealing device 213 to its open position.

A lower portion 42 (not shown in Fig. 14 but
shown extended beyond the crimping member 220 in Fig. 8)
35 of the pin 43 extends down through the sealing element

carrier 217 and crimping member 220, with the lower



generally co-term nal and together defining a shaft, . .generatly .

i ndi cat ed at“%ﬁ%ngﬂﬂving a |lower end 223. The crinpi ng ERRRSH 1820 1S
preferably.crinpéd by suitable 5 crinping neans (not shommf I nto secure
engagenent wth the | ower portion 42 of the valve pin 43 for
connecting the sealing device 213 §g the valve pin to define the
sealing assenbly 211. As shown in Figs. 8 and 9, the | ower portion 42

of the valve plpoﬂalaayofn@ﬁeaﬁlﬁ@md;helocn@mﬁ} il y»ecia beyond the
end of the cr+ so .t hat sh ft Qf%xtends

0]
further downwar grgfﬂt} c°'5§\ﬁ‘91?730rﬁ‘?% £gaTsh ning Qs
reference to Fi genefaahyl BAditheed ot 219, havimgf alﬁpw@meseﬂtznavenwhen

|
general |y compr sgmptuboanide 28 1P GAAN S Mo e SLIR
insertion 5 crimpingomeansi (e $1éﬁz{'m)ngl%@ﬁﬂ%re |Watgﬁfﬂéa-tgyﬁ§hally

as 61, a valve Eﬁéelbﬁéﬁr b?@léﬁ”@ﬁ 8. 1k R}all.ﬁﬂﬁrpln 43 fySeshnkcthind cated
generally as 65

a sel ector val ve, indicated %F?erglly aﬁGG
rotatably nount EBeoﬂea ing ?ﬁé’-%d@l% or° e ciava Pido £he tool to
perform vaeaDMﬁgoassame@szmhjIeAerhdwnﬂln:anmnn@chad Bo the
val ve stem 25. f P f lqment
is used for inj ec gspar atépgérhéjvaplv%&) rul%n?f[arégélrsltg E@.ggﬁl
interior vépurreswbgtatlheally dowmé@ymm enfy aihdde mgm@mgl memberenent

Wth

71 into the Vap¥e §é&etha®, tEﬁ“%ﬁiﬁﬁlzﬂﬁﬂéﬂﬂéﬂH% te-thahV aowaiard’ into
the valve stem The t ool 1 shown in FJ approxi mately 6. 965
i nches in | ength mea8ti#¥d 5?%n€h?kﬁ9%ﬁf ﬁgﬁble and body, 9.325.inches in

dept h neasured al ong the With wefererstema divesct & aaad 3@, um@ert&eieﬁnly,

and 1 inch in gﬁwe r n ng on
the particul ar t§pe ogéﬁﬁs asseﬁg%ﬂﬁaﬁggggggﬁ?gQ%?gﬁﬁfé% 4 gggg Sk

the tool 215is Paeyng3y handle 53, a'NﬁiYﬁxﬁF@H.qQ?ﬁﬁQ§°§haBPQl§aﬁﬁﬂtary
pi ece congehesh ey Ofs ssib | abl €1 Wi efridlt sSUCh &S 1RledStingerBiass,

TT 0 PO%05 i HREGr3e eb SLHERT %ow;ﬂ%easfsaﬁmlgf? dFR B RUPEPSTE ¥ s
or ot her materiabséandabealwe htore hmsoopieorofiniets 63, a plunger

assembly, indicated generally as 65, and a selector

20 valve, indicated generally as 67, rotatably mounted on
the body for selectively configuring the tool to perform
various operations while the tool is connected to the
valve stem 25. For example, the tool 21 of the preferred

. embodiment is used for injecting particulate or

25 pulverulent material into the interior volume V of the
wheel assembly W, insertiné a filter element 71 into the
valve stem 25, and then installing the valve core 27 into
the valve stem. The tool 21 shown in Fig. 2 is
approximately 6.965 inches in length measured along the

30 handle and body, 9.325 inches in depth measured along the
valve stem connector and plunger assembly, and 1 inch in
width. However, these dimensions may vary depending on
the particular type of wheel assembly W and valve stem 25
for which the tool 21 is used.

35 The body 51 is preferably a unitary piece
constructed of suitable material, such as plastig, brass,



i nvention. The handle 53 extends outward fromthe body 51 to provide
a neans for @ lg& the tool 21 while 5 connecting the peprysdibhae
2 per

val ve. stem formng t he vari ous operations. The handle 53 is .
pr ef er ably ergonom cally configured to provide for confortable
graspi ng” of the handle by the operator ofjthe tool 21. The body 51

has -a general ly cylindrical opening 69 10 extending laterally
t her et hr ough foam@mwm dtheel, but e efatwrbe/eﬂa\zﬂcl%teahe::@w pRde igfle

whi ch Il be d \V/ h
A eRthg oty ikt ial At bE WTHIE cbb' Shoptl o sl o
val ve core passhgeediiamd arhe)thamilq:)aﬁs%aage:eeﬁis( readind £f1em tive bodyl et ")
extend outward 41ogt o%'%:gn@a%é rfc;l.h%rasplr%()%emco%fl bhewhqale 21 to

al | ow conmuni cat1 on t ween vari Qus canponents
| ocat ed abofit tfenectingrthmhdigrlbitq H%mb VEh EGeEh @5 a0g. PET TFYMinge

described. 20 the various aﬁ@:axﬂdﬂ pal&ﬁaagﬂrme( B3gss %&e@)arlabltyhe body
is in direct alignnment,w a %@ |tud| rT‘??XIS of t he

val ve stem passSgECBIhFR: ¥hcé°rf provi & CETEPEARES al ve stem
25 to provide coraspioatodHnthe handiet imertieheopeyationy of9 the tleelb@dy 51 and

t he val ve stem?.lgg &ﬁis ﬁ?ﬁs T%m%evﬁaé]%/ 1%; e&p](é_q_{rge}lq_gaq_r gjgnligp%@ferabl y a

qui ck di sconne cou qui’c engagenent
of the tool021 exgen h@vlaa%r%ltléfntzi@reﬁh@ugh forcé-’r%ﬁféét"éﬂ%5h%cl udes a

trigger 87 pi vog@iéat@@m@p&@ckio the purgtsd o vzﬂldhnw&p.a.c% a@ls@tmmhl p
with the handl e, 53 so ., that - the trigger 533 ue zed u5| 51!;gsame
hand t hat 13tk ps ?‘Pél%(ﬁaesstﬁgef%e%ﬁﬁ m%é &5r n

89 is connectedpdasade 1% gmeiildennmhssagspctabla glmtnger pas 7he aval ve

stem 25 rel easapl y., & O g@%acgmé%e d0%Ung an ox.\?éli]etto @Ps gfee@b R caRP

squeezi ng the trigger the sprin way fromthe vaI ve

stem 25 tol5 am| YowElek" ko owsrarsd tféqﬂ Fhed W%é%&wéfa
WO 98/ 26204 body 51 of the tool 21 to allow cdifmlind3Tidh9Bétween the

12 Rel easi n the tr 87 allows the s rSi rl%cl agpg?)g Lo fove under
its own spring 8 ’é’en$nat1 g%bsagear?%]rﬁ Shi TR A5 e 558
rel easably conneetipherycof 2ie ttwdiheand handle 53, as will be
described.
20 The outlet passage 83 (Figs. 3A-D) in the body
is in direct alignment with a central longitudinal axis X
of the valve stem passage 33 when the tool 21 is
connected to the valve stem 25 to provide communication
between the opening.69 in the body 51 and the valve stem:
25 passage. The valve stem connectoxr 55 is preferably a
quick disconnect coupler that allowé for quick releasing
engagement of the tool 21 with the valve stem 25. This
connector 55 includes a trigger 87 pivotally comnnected to
the tool 21 in spaced relationship with the handle 53 so
30 that the trigger may be squeezed using the same hand that
grasps the handle of the tool. A suitable spring clamp
89 is connected to the trigger 87 and is operable to
engage the valve stem 25 releasably to connect the tool
21 to the stem. For example, squeezing the trigger 87
35 moves the spring clamp 89 away from the valve stem 25 to

allow the connector 55 to be placed over the valve stem.



stem Construction and operation of this type of 5 connector is-.comonly
known in thgygbinegs di sclosed.in U S Pat. No. 4,276, %/U%?Eldﬁ
described herein only for ° t he purpose of providing a nmeans tor
connecting the tool to the tire valve assenbly. O her connecting

means, such as those commonly know4n the art for connecting gas or 10
ligu.d supply lines, nay be used w thout departing from t he scope of-

this invention.Releasing the trifgekest s2¢BwsNthedspridg r1dds 84 utd
passage -75 extends through the bo;ﬁiyf_Sl and_handl e 53 to al | ow

communi cati on BEYRdPIHe WFeWiy SBELRT £RECHoAPTaANGRIRESHERTt WIER ERR) et
57. A connect cralSfe is- et t25C ed ried etibabdgd cohinect théetdehdde &3 thet he
fluid inlet 57 COMSALd it h e of [ The:fl uid being
defined herein Jaés%g“gl:fas ‘éz?{sé&‘éﬂﬁﬂuagﬁgi P?eﬁ%?rgéﬁeﬁ? %&i%t%@e rs%jlft abl e gases
comonly 5 (@#ERE§EOY g somngndiiekppwa én hhahatt. a8 HIgome®dind, 20
or a mxture ofggas mit. iNgl d,AECBIBN eahHl @saBds8ribed RAFdigUbRlf Lo

pul verul ent material. The p%rtl-cul, te material is re]‘eraqt_)rlgg/ a fine
powder used for"HRHEMNE °F PONEIHAScP BEEBRLHEGT TERE i TRFE t 1R+ adi al
and | at eral to fulte e ivay ivatlivenaseetbily .t hethbeetoaseerdny mewmies, vaugh ng
25 | oad condit] teri d rieped.in U No.
5,073, 217, whi G (OSSR RRER TR By a2e" FF e tiheecing. qagls
parti cul atl® matldduid issiplyolimesi cmay besyaefevithpnbsieranping i §¥osol d by -
International the JIPLtdNEhikNeénvdRdebnt he trademark "EQUAL. " The fluid
30 source is preferabl %ﬁgn i r1]:] ection device whi Bh g\%xerf , ressuri zed
gas with the particul at e AfafEStaPeERdIPNf&88s 34D/ { FRE i WA LFFRITT he

i nterior volunes epfterits wiveligh theabsdpbby ¥idshahdbs Fheco mEDdWON

devi ce shown a : | A, U ; Ci, ,

5,472, 023, 35 %ﬁ?&n?é%?gﬂs%%ﬁ%%?p%rﬁgt §§‘*—‘ﬁ2?g?’ﬁ§b§§re egr%gge.gm?tt?es
under st oodi5 hoWddid HHAL e cAnrearertor Rdyipeattached tp ez sepdgof
PCT/ US97/ 21924 the handle 53 at the fluid inlet 5%3for conrf&¥¥sh egit® Ht her

he scope " St ©F it-ontee FLELE ba:Rg' 4t iR AR aad O

provi des communisteth @® air, nitrogen, or other suitable gases commonly

uses for inflating the tire of a wheel assembly), liquid,
20 . or a mixture of gas or liquid under pressure and a’
particulate or pulverulent material.~ The particulate
material is preferably a fine powder used for balancing
the wheel assembly W and reducing the radial and lateral
force variations within the wheel assembly under varying
25 load conditions, such as the material described in U.S
Pat. No. 5,073,217, which is incorporated herein by
reference. One such particulate material is a polymeric
synthetic plastic material sold by International
Marketing, Inc. under the trademark "EQUAL." The fluid
30 source is preferably an injection device which mixes
pressurized gas with the particulate material and injects
the mixture into the interior volume V of the wheel
assembly W, such as the injection device shown and
described in U.S. Patent Nos. 5,386,857 and 5,472,023,
35 which are also incorporated herein by reference. It is
understood, however, that the connector 91 may be



5 between the opening 69 in the body 51 and the filter I nsertion inlet
59 and is s{eRmnkRs receiving the filter el ement 71. AplctRitoRbiogyli de
/2 . 19
101 extends outward fromthe body 51 in registry with the filter
insertion inlet for properly guiding the filter element into the
filter 10 passage. The filter elenent17d1 is preferably a screen
woven of suitable material such as stainless steel, cloth or nyl on,
and has a neshconreth¢® 6 eyedr Fﬂrdaidlldcﬁiﬁ:es, whHeihesr akr 'tnlabtt he interior
val une V of 4 he eel ssenbl to interf e wi th proper
operation of t%aéj\cl\q Ui ?/el%o‘%/%tltrf’f rwd'Tﬁa}boqgts #?qq%‘tl&gt & \‘}‘al §&R%passage
33, while causthgrhistimvemtionuption in the rate of fluid fl ow
through the val ve stem pagsage ¢ &or a%@%%en providie Bhhublits eyl d

pref er ably range from about 5 00 m crons,
pr ef er abl y5 abddgtween Jhe apening & in Ahsshady i1 Ialf’@sth?rAfBItteH?e filter

ﬁ' enment | 7ﬂn$§:at§l§5‘;@rﬂ|11é’t cz?ao a&i(}m@a dieB fox fi@deqwtlﬁ@ th@erfllter
awngacose en e Cl,05e en ej pa

P e R LN o of SRR S T, Sl Bltar d, ot e | o
element 71 is bdyghilyinh enssgiétwy 26.tH Hehedifiritesr imfsetrite ovaltind est goxpassage

33 50 that the, operf) lens sealis 40Uy it LHRPRAIANT 134G NSt the

filter seat 3 snal Si Ze, el enent 71
i s suffict@nt I8295a89 orThe if¥lheyr mﬂement 73 ts w@ﬁ@rabéw BnSEXEEHn into

t he ;/al vedst eyciren 39E sultableh mat-aiﬁ.afll |iih @&{Bﬁﬁtlniés'ss sE?éﬁer@QbY:h
pre or ne its c Sha al SO OI’TTE S It IS

P eer g nt o VhdRCiRy 04 Mg Has e Oa Breveay partidydaress

Mor eover, rat hextedmeanl usn richea igvreedion y@dume v e:lfermat whekd bskseablyl @nent

71 mey be Consia{igé g&@&g%ﬁ%o Su{tte%rﬁq:ef?ﬁcrﬂ ?:%gg%“%%g@%ﬁ%bﬂt gredpst ai ”I' ess

st eel , si nt esium sinter si ntered
WO 98/262Uﬁ valve corxre 27 from passing into the peivess ke pagsage

14 mat er3x) syl Drareshusing Koy ﬁ@i&&r tria&lallhuwécahte of

processes, or he ro medi.a ,conmo Iterln

ot oot at e ref By EEG ST R, FEen PaRapIRr-<oFBE SHRLPIEAI
di sc shaped, drhetimsh ssizalwulsl prefeyedbly taage depar abrgtf f5om the scope
of this microns to 100 microns, and is more preferably about 40-

‘20 50 microns. As shown in Figs. 3A-D, the filter element
71 is generally cup-shaped (e.g., a hollow cylindex
having a closed end 93), the closed end being in the path
of fluid flowing through the valve stem passage 33. The
diameter of the filter element 71 is slightly less than

25 the diameter of the valve stem passage 33 so that the
element seats tightly within the passage against the
filter seat 35. Because of the small mesh size, the
filter element 71 is sufficiently rigid or stiff to hold
its shape upon insertion into the valve stem 25.

30 The filter element 71 is preferably pre-formed
into its cup shape, but it may also be formed as it is
inserted into the body 51 through the filter insertion
inlet 59. Moreover, rather than using a screen-type
élement, the filter element 71 may be constructed of

35 sintered materialsg, such as sintered stainless steel,

sintered magnesium, sintered manganese and other sintered



invention. It is also contenplated, as wll be described | at.er herein,
that the filter elenent 71 may be affixed to the valve core 27 such as
by bondi ng. VORI sui tabl e means so that the conbi nedP(FT/P"FggPl%?ﬂenent_
and val've core 10 define a sealing valve unit to be inserted into the
filter insertion inlet 59 for delivery tﬂough the filter passage 77
toward the opening 69 in the body 51. Still referring to

Figs 3A-D, the fi kg S hab3ebe .amyt he body
51?to 15 akl or\I}vé %g%?lﬁsg fo? t e%ﬁr e eng%%vdﬁs?ﬂﬁ%ﬁ?%ﬁ;%?%} y
passage 77 thr REPCePRES | | PR rothrre Maxrss meddasgompraly usedsSewbly 61 is
:hen (rjeltDLaceab|_§iPtB%i~ﬂfﬂg Qs&bt,ﬁtuhﬁa(ﬁe énate_ln_:ﬁlaihi HQ#%PQi%i:lakeéléheﬁenh?l
owar e openin | e hody,, The,ass conpri.ses.a
Goneral 1y 20" B8Y: RHP 0% APRAF SRR niLat, PUSRACy of RS BHGESBSE: om
A coil sprihg 9hapes heltlapaitd depsttdngdaionstthe seape9df thisadj acent the
open end of the; can te W ] t I Lde. .
The seat 99 andlgw 29%8'1 fajlréeolS Caq'r%oﬁgée?émsﬁ%\?)&ﬁﬁey's%% F’g?!t ﬂ%nggﬁgg%g’l%&%

to allow 25 threseope¥eind itdiaty they didtverorlenensaflr ryt becaffixpd

seat and gui de.to THige GHa TR 1HrCiP ARIA dL It beRdiHEl 8g€other EQithBEeseat
99 for conpressing the sgrl_%% 97 as.the ¢ own _over the
r r

5 1's, pushed
seat and gui de.™ s¥P he co“?hd'rﬂ%%?i%e%ﬁﬁﬁﬁ‘?ﬁlﬁ FBQT H?gYSpCSFet he
cap 95 andiext edelfid a dsdulimgh wdisreseatitO®cabbed dnsdetd@linbbothhe filter
passage T7e] e; Wqth t s utfial.ent | @&
so that a free %%%%%411%@%%% al\né’%le% éslr%ggr o?l?f)ils%?' z:iLlr;]}tg Fgl IE?_CB{IS‘H !:%te o@tg %téer
opening 69 in tPRSEREY TheiPwad S Mpegrinds 69 in gbrpPedy¥edl-The seat 99
S _engageabl e wth a shOLgt_dj_ej_[l %ﬁg&ri@ezor aqghO_@At.g,hehg Ehecseat and
SPring o7 In asPSIBlYy assentily! 'S TGl Bl 080840051 o VO
15 15 -allownlodding edfervhed fitedi mdementh@ldiatet Eheofiltert he
free end 104 of | | 1 ; inlefhag t heydi ameter
of the filter e?éeér]r%%é@%%g%ﬁ%aﬁﬂﬁ% Sélﬁ%ragm)i?%g?gk\%ht ﬁln%.et hggopen end of
t he cup-shaped 3ssembply 56%|idntifter giendasisakd et pa EhenbrEYt 8%kaf8%t he openi ng

69 in the peslyifd tid 5 canteameaitedit kavaetihehesbpbalbhg 69 in

the body. The assembly 61 comprises a generally

20 cylindric cap 95 having a closed top and an open bottom.
A coil spring 97 in the cap 95 pushes against a seat 99
adjacent the open end of the cap adapted for contact with
the tubular guide 101. The seat 99 and guide 101 are

_ sized slightly smaller than the cap 95 to allow

25 telescoping sliding movement of the cap relative to the
seat and guide. The guide 101 acts as a reaction surface
for the seat 99 for compressing the spring 97 as the cap
95 is pushed down over the seat and guide. _A push rod or
ram 103 is connected to the top of the cap 95 and extends

30 through the seat 99 and guide 101 into the filter passage
77 in the body 51, with the ram being sufficiently long
so that a free end 104 of the ram extends substantially
into the opening 69 in the body when the spring 97 is
'compressed. The seat 99 is engageable with a shoulder on

35 the ram 103 to hold the seat and spring 97 in assembly
with the ram and within the cap 95.



means for urging.the filter elenent 71 through the passage 7F toward

t he openi ng wdesrts2641€¢ body 51 may be used wi t hout depareCTIysH728924t he
scope of this invention. 10 The pl unger passage 79 provides
conmuni cati on between the opening 69 in the body 51 and the plunger :
assenbly 65, and is aligned with the cemtgal | ongitudi nal axis X of the
val ve stem passage 33. As seen in Figs 3A-D, the plunger assenbly 65

i ncl udes a gU| de tube 105Em5:heamm(fl¢e:¢eﬁoe!nﬂv@dbowtfilthﬁddeﬂmehéifngfout war d
fronlthelo7 adai tedﬁ%ég'éHH"¥U4‘Mé|EhEh§aHJﬁ@ge&sp%§§ﬂgeszgghém9 8maller

pl unger reci procating novenment in e 105

ui
t hr ough a form@rhﬁrstqrtﬁ(él%%ﬁnﬁﬁfﬁ%r?fat e fiditernglensnés 7P\e§g ggat oF he
pl unger passes jdif Gedtd ReLtdin toﬁeraim &d Bt ktebedp-5hapbdotghtepe

out | et pass ge nto t he val m a 3,..and_a_reverse.stroke

in teﬁeer??égd q’[ﬁ &Xﬂﬁ ;L ?%%ag‘togﬁr%n%:get ﬁgem‘g¥ %?u%%er

passage or ent itthed yoadyt B 1t he Tguiige comtemplladed thagl other s0itablpreferably
fficiently | . ' I t

sutfictently | o £ alihiam, tﬂgfﬂ&%‘% WaktiRat! 60 AssagR 2ieupon moving

through its I'S nmounted over op. of the
gui.de tube 105 RaFSAIRUrY twamdmg@r omm»mt §in ih&heubedy 51 mRY Pe

under st ood trﬁuuééﬁ3ﬁlﬂHHﬁﬁ @QcﬂﬁthEEscope BEeKhEbelnﬁénthah t he
pl unger assenbly need not aI | %%% 1;7% the central | ong gdl plal

axi s X of the val ve Talf i t'Ho &t Y5 5Pt FREFPORT A& scope
of this i Metweaeam, tlas dpmg.r@ amanhm Tedyo51lt hedpkhegplulg@ri s

adapt ed for qu@%; pta t Y i g% tral 1 t&Aenhgad
109 of the pl unager |625 sr%le%q’%%ﬁéﬁ@dﬁﬁ he grent gn tﬁgg\g‘l ame'?er of

the filter el ermtits X of the 5RalyEasteR \Biatsﬁﬁarﬁfet ﬁe” opéﬁ 888NoEN: FdIS -

cup- shaped 3A-D VR 1E8/A68kr assembly 65 includes a guide tube 105
PCT/.US97/ 21924 é& Y nt to

push the etZnetiagied e s Pxfemt and 8&‘5&5’&&“@30‘1”’35%%58 gg‘él s al so
preferably for Idmﬂ;t om allgnnterm/mttkhe:h‘el ailsingferopatsisegeal’¥e avdeai nsert -

45. The ve ste %ag';taetﬁgilo% Q%ﬁ:‘l%ﬁ: 't%n@ho%‘éfn@ﬂ’tngnt Bge 5 valve

core 27 into t e vV i's nmounted on
t he opposite (tgtide ¢itbe IPHfthypugh a fﬁ’l‘i&ﬁ?@”@r SfG’PkPane‘élE‘éch @handl i ng

and mani pul ati RgbAU¥hg end or head 109 of the plunger passes through the
20 opening 69 in the body 51 through the outlet passage 83
into the valve stem passage 33, and a reverse stroke in
which the head of the plunger is retracted into the
plunger passage or entirely into the guide tube. The
plunger 107 is preferably sufficiently long to extend
25 into the valve stem passage 33 upon moving through its
forward stroke. A cap 117 is mounted over the top of the
guide tube 105 to secure the plunger 107 within the tube.
It is understood that the plunger assembly 65 may be
flexible, so that the plunger assembly need not be
30 aligned with the central longitudinal axis X of the wvalve
stem passage 33, without departing from the scope of this
invention, as long as the head 109 of the plunger 107 is
adapted for movement into the wvalve stem passage.
The head 109 of the plunger 107 is sized
35 'slightly smaller than the diameter of the filter element
71 for seating within the open end of the cup-shaped



pl unger. An annul ar stop 114 is attached to the plunger 107 {for

novenment vm /H}IS gui de tube 105. The stop 114 .10 S SI %55;4.t han

t he openlngs I'A e gui de tube 105 t hrough whi ch the pIunger % .
extends so that the stop limts the forward stroke of the plunger into
t he val vé stem passage 33, thereby {dmting the depth of insertion '

of the filter elenent 71 into the passage. A suitable O 15 ring 115

seated in an anfil ey 10t td PRisH Q@xellaﬂ;ement Pﬁ@&' egs @a§'@él sPehween
the stop and-the UI de tube prev surj from

escapi ng the |rﬂ \%ﬂ%l’i’@a’g &P tF’r§ é@l §§ %%Pinﬁ% tRe
pl unger 107 is flt overr e flatisclly of thai namget berer £asere a5t hi Théhe

wheel 20 ass g passaqe 79 shown
and descr W%s exot7enldq r]fgO tta(t)-’\/\/g:‘{% toﬁletlgpe ﬁg gﬁrlﬁcﬁ‘n J‘]B%dti'ug 51,
it is contédnpl atake lware 27 plnmgehepazs\iargesnayl 25 bxdesd- shape@hkmle

body so that thg PluNgRH RIS YE the '0@ 2itedi(Eg8Y rgﬂas%ig Ykt pnshe val ve

st em passage andthat t he filter_passage nmay e In direct registry
with the plungdlunger JdLds fqr §€SFh$tf PFiIltlEB éP@n@WPl}P‘é%%‘H'%ﬂ et he
filter pagsageyamy e laoadacrdistept tLSL4I ms0atb&cné<ﬁlngertnespn@@ger

and pushed B Ui NGRS JLEUGN 6 REINGELABaESR0C G0, RLOsEES Yok ve
st em passage. Ve cor pasSsage 81 Pprovi

comuni cat3®n bl vitieged Hangeanitigns¢hienopraibgdyislthadguide tweeviPye core

insertion inlete B3 ]dH A8ldny ehe 9&uﬁg%§|!@7 exteﬁ&éesg7tﬁQMﬂ£ﬁetQ@bﬁpen|ng

| f necessary, the valve core 35 g hed toward the open| ng 69
using the filtéyimits q%dﬁ%@’%é’s@ﬁﬁpgf%f dE 8r PheEgehoiRto | th %\svalve
contenpl ated stem \WaSHHg26204 thereby llmltlng the depth of insertion

PCT/ US97/ 21924 . t hat ve_core
27 may be recei vec]: nftlhlgefrl Ietl(?}nent 7lpé§1§8g5h$7 FERET tgnsgbga%{]\% @ore
passage 8H5wit hoing 115 sg@fed idngaty ennuﬂ;ersgepevefmhtlseuﬁmtlbﬁ

Wth reference ﬂzQ)\Ficgas 4 dehe %‘é‘t%%ﬁr thal !Eo{ékné thé%@ﬁ&ékubémilﬂ)@g
neans" or " rreans for noving the ter 71 Tnto regist

the pl unger I FFFEn @ essurt"ﬁédvgp-b‘édsFéﬂﬁ“p%g%%%%n%3t € 'F%’fr%/’ﬁbl y

mounted in the volumeoperifnghed wheelhasbeaplHlwf ohlisel'e]ﬁélyhlm{gepnrim? msg

the in use, thereby maintaining the pressure within the wheel
20 assembly.

While the plunger passage 79 is shown and
described as extending toward the opening 69 in the body
51, it is contemplated that the plunger passage may
extend through the body so that the plunger passage is in

. 25 direct registry with the valve stem passage and that the
filter passage may be in direct registry with the plunger
passage so that a filter element received in the filter
passage may be loaded directly into the plunger passage
and pushed by the plunger through the plunger passage

30 into the valve stem passage.

The valve core passage 81 provides
communication between the opening 69 in the body 51 and
the valve core insertion inlet 63 for delivery of a valve
core 27 toward the opening. If necessary, the valve core

35 27 may be pushed toward the opening 69 using the filter

loading assembly 61 described above. It is contemplated



various operations of the tool- 21. The selector valve 67 10 I's generally
cylindrical swolgig2qar ef erably of two-piece constructi on HGIVUSSG/ 21924
cylindrical core 119 constructed of brass or other suitable nmetal, and -
a sleeve.121 constructed of teflon or other suitable sealing, |ow
friction material surrounding the circunflfrence of the 15 core. The

di aneter of the selector valve 67 is slightly smal |l er than the

di aneter of thetdpénithg §91ve cheebddymay bebreseivedtirheheefoleer val ve

fits tightly Fnghh@age 7709%EhE9 tﬁaﬁ 8XgHPYE, céP@ ﬁ&é@& Qrsya&yﬁhéﬁ@m“ in
Fig. 4 IS about 25 |nc e |ane%e£ wever, di ameter 20 of

t he sel ector vaﬂ@@agflﬁﬁy €Epyt p@ﬁﬂPﬁgo bﬁ% §p¥§ntlon of the tool 21
and the dianmeter of the omﬁmhngeﬁerencéheO Flg bodythd . sdhectet | val e egye
121 seals the s val, pSL.- yeWhi | l1o g i on
of the sele%torqhg%g% 'V m%ylnglg?ggg t § %R% f%ﬁ Aot agégtf{?%%él
axis 25 Y extemsdengnftaf’ér anky WﬁghStGYpucthtbhehplwnﬂqr passagewh? and in

Fig. 3D, this axhg ¥ahgeOktot E%QEbEh§3th9bt99tQ€ébl mowrt 8 X Rf thde
val ve stem passage 33 by ¥ I's contenpl at ed

a.dis
that the. rotat|8R§P1§ﬁ|§9oPn ¢ PHQYSEFeEPBrSQ%?le%? YeReT IR ERLE t Chee

| ongi tudi nal axwaxr3ddus Qbe&helmabvef3t381ﬁaSEagE WATBQUQeIEmeiifaﬂtéomvthe
scope of tQ|s i nventi o ing el ect 7.1 s secured

within the 8p§ﬁ.nﬁ§a%&y SYLABAESGH 5 1§n%’r3€£ ﬁ%ﬁiiz GRS
fitted i nto anngbastgueties hasing aheybmd#rﬁgabncea@hlss con$itheucted hef

sel ector valve. prBgB0B TRkl cutRaREE hédals and Bl atedybeiypen each
shap-ring 123, is typil cal

PCT/ US97/ 21924 constructed of te%lon or other su&@able Se%%ﬁ%?rh%?%d of
metal, and the geliettionh wakeei&l barroundphgvehé tihecanferaicé hef vishee from

[UbDI NG B0NSt ble  Tho°ARLLRY 8F Lhe ¥aldecls Letaled, 1L Leignaay

under st ood, means an snap-Ti
5 127 may be agealﬁ@rthanatabl§1§eeuerngfthbes@p@@t@g @%IM@ the bedy

wi thin the Opemsags@%hatt Eﬁebe@xeétow YRRvE ﬁf@@rtigwtl infémen the scope

of this invention, on% as the valve is free"to rotate relatlve to
t he opening aboGPePﬁ§9 OFoPXPMBASI BRPsSTLCRPhIYRH DI SRPER sHR L1Dr 4
val ve 6-7- is about 1.25 inches in diameter. However, the diameter

20 of the selector valve 67 may vary depending on the size
of the tool 21 and the diameter of the opening 69 in the
body 51. The teflon sleeve 121 seals the selector valve
against the body while allowing rotation of the selector
valve 67 relative to the body 51 about a rotational axis

25 Y extending laterally with respect to the body. As shown
in Fig. 3D, this axis Y is offset from the longitudinal
axis X of the valve stem passage 33 by a distance D,
although it is contemplated that the rotational axis of
the selector valve 67 may intersect the longitudinal axis

30 of the valve stem passage without departing from the
scope of this invention. '

The selector valve 67 is secured within the
opening 69 in the body 51 by snap-rings 123 (Fig. 4)
fitted into annular grooves 125 in the body 51 on each

35 side of the selector valve. A non-metallic washer 127 is
placed between each snap-ring 123, which is typically



10 within the opening 69 in the body 51 between pre- determ.ned .
settings is wbhesdes by a lever 129 fitted over a stub sd@fidorhiohs
ext endi.ng oeutward from one side of t he sel ector val ve.

Two passages or bores 133, 135 extend through 15 the sel ector valve 67
and are adapted for selective registggy with the various passages 75,
77, -9, 81, 83 extending within the body 51 as the selector valve is
rot at ed bet weercddstididdfert es8 nm:tatu' ngs;d( Ehgs se3écbbr FThAkve 67 b@dy 51 or

the sel ector v e St | QWn ure
proper positio né’eo % \r/%aq fo% bg’lratél§e1§§°m gggblnge %%ﬂ;f/ % the
passages 75, 77sna7gg—r1ng ass1thes3ral;sr§ disowntahedi gsIt3ASDlndhESSQ¢®ctor
valve bores  powddr 13hAl gnrga%hrylo%h%&ytﬁsEasgage iﬁ%efﬁ' hdashdes e

bei ng no conmuni cati on _bet we bores 135 are al so
angl ed rel ati ve-3b Wk Bhtand fardretatably gprusieg hhengeleskes WAlvee

sel ector val ve &7 vSJﬁ:thiitthe opetdinighgl Bar ehaxwaﬁsslhwuﬂbuﬁ dp@f@in nal
axis Y of the %nbo nent

3: ector valve. .For, exa i e pref

these bores 13FTBENG SRR &F gﬁlﬁrso%mfﬁfl 9“453‘%0 989 28e %e%a
respect to eaclfmstehdro rddabeyerlathiae to thel apenéngngbeutmitsary accordi ng
to the locati onfadiffhal axi@r. 0“%0@§§§Bﬁeéf7éhe7gelzgto§1v%§aew65h'n the

body. Operation of the too accord met hod
of the préedent Wikhdit itdie WReIRGSSe 18 5BRi Bedy 35l b@\F‘t’ﬁe?eP’é‘Pénce to Figs.
3A-D. The preskitearnvirddd rsdthﬂngs isi af€eceedvbluaeldvet ihe abheweddassenbly

Wi s adj ust ed
PCT/ US97/ 21924
T, whet her newtdre wddcticsr parlvieal | y inflated, as for exanple, to |ess

than one-half of its oatp%@.sla %56 eboééssjﬂgﬁ"” 185 FL g o34 tﬁf&.\%ﬁml 21

S rel easably connect ed’to ve stem graspl ng the
handl e 53 land std'{?ee?ﬁlr?g’ttor%fe"iarlvﬁgéﬁ S’Pdoﬁr?hédQHFVé §?§n‘i’e eCt¥¥hnect or 55,

pl aci ng the fl()m@)lﬁﬁfrw\tﬁftl’i ftfheva’amo&tseﬁassagesamsl t’mvzn 7% es5) @B t he

trigger to allqQut rin ca ve un |ts srlng

force into rel §§c§a r% Wit g_:glmeﬁf)d% ?Pi ?ﬁggbgl 5%9 EEN tF ecu]?e t he

tool on the 10 rotétt@nﬂ be'Ph@epll dtgedifdzresti acttihgy (Bigsict3A-Bo. t HEhet he
body 51 or the selector valve 67 may have stop limits

over QNgéﬁi %a%% 131 extending o&bward frgﬁcﬁn?ké&d?fﬁ;tire

20 (not shown) to assure proper positioning of the valve
bores 133, 135 in registry with the passages 75, 77, 79,
81, 83. As shown in Figs. 3A-D, the selector valve bores
133, 135 are completely separate from each other, there
being no communication between the bores. The bores 133,

25 135 are also angled relative to one another and are
directed along chords of the selector valve 67 so that
neither bore extends through the rotational axis Y of the
selector valve. For example, in the preferred embodiment
these bores 133, 135 are angled approximately 45-50

30 degrees with respect to each other. “However, the
relative angle may vary according to the location of the
various passages 75, 77, 79, 81, 83 within the body.

Operation of the tool 21 accoxding to the

method of the present invention will now be described

35 with reference to Figs. 3A-D. The pressure within the
interior volume V of the wheel assembly W is adjusted



head 109 of .the plunger is wthdrawm into the guide tube 105 or

pl unger passwoosigérosand t he sel ector valve 67 is posi ti poeaispT21824 | r St
setting in-which the first bore 133 of the selector valve is in
registry.with the outlet 15 passage 83 and the fluid passage 75 of the
body 51 to provi de comruni cati on bet®een the val ve stem passage 33
and the fluid source. A mxture of particulate materi al and

pressuri zed gassiught hbati Bhectiyei Bt ovkelchey ey ion atsed, isspantdalilect ed

through the fd Ukﬂf@ﬁééageaZSfort@?arﬁﬂaiét 20 1edONEhaBdrnthdite sty
passage 83 for |n{__ect|on t hr ough e, val ve stemt% ssag%1 33 i,nto the

interior vol umeX§tef Pressypg. Wn%%ls%%‘é%n’d?yﬁ‘w AR ertha &Rl dt & t he
particul ate renratasabmy cohmedbed | thd ethervalle et an 2m &@Slgnazfpima:hes
delivered t 7.and. ct thro

passage 33 nto ?é 12{1 %%ﬁl%errelgp eh?ﬁéeirlggeéj%?e assenb 1}/ e%m
inflate the ti reomegtohesﬂespl@@ing theresmneetor over the valvaNatrem,he

sel ector valve QKdSEth 9@%5#9&&%@ trlggéf”tsofallrﬁw Td 'érﬂv Shgond
bore 135 in the sel ector valve I's in Tegil st Wth t Iter passage
77. The f PPt EP Weﬁalhﬁd%sb%l?fw%lsﬁ”élfi%mﬂr%ﬁt

and a filter el gﬁgageﬁéntswi@adteldelﬁpvé f’@té&ﬁlsﬁdigaﬁacure HHY Qidﬁﬂ tdie ’d‘hel ter

t let 59. Th th t t 59
wth the e cftietos 158 BEMRedE Tt 1ps BT A e Soe 39 1T° (A age
77 and seahead WPhoh the ppemgendisfwitiedrammn sipedhs Igudde tube VO

98/ 26204 105 or g_lunger %assage 79, and%@g&j&:z‘}falve 67 is
20 el enent 71. he CTa the assenbly 61 is pushed d

over the gui de POSifdqapd %ﬁeab%%l‘?s%ls%"e%%yut &Lt i Ef'l%rf?esntl‘ne
filter elenment &% tﬁéosémecﬁwoﬁﬁil@@r;% 155 fegistry twilsalmctaurt el ve 67.

Conmpressiopn_of the coil _spr caused b th down over
t he gui de gél passﬁgﬁsgg lé?) gg‘éﬁéf?%ﬁ?%ee%%ﬁﬁ]g? gxzﬁgt WHSh t he

cap i s rel paswddet hemmvamqmcmetbam@emmh@fvalh@ sdeongassage 33 135,
The ot her end Ognahghéefﬁeﬁdb%@ré§5 '8 f1P0EEL B pareidia dtehatksat hat

the filter elenent 71 is retained 10 wthin this bore as hown |n Flg. 3A
until the sel ecBBf PressygpizedeTas sis oteRdiRiPehfft et s fguid inlet
57 and directed through the fluid passage 75 , the first

20 bore 133 and the outlet passage 83 for injection through
the valve stem passage 33 into the interior volume V of
- the wheel assembly W. After injection of the particulate
material into the interior volume V, pressurized gas is
delivered to the fluid inlet 57 and directed through the
25 valve stem passage 33 into the interior volume V of the
wheel assembly W to inflate the tire R to the desired
pressure.
With the selector valve 67 still positioned in
this first setting, the second bore 135 in the selector
30 valve is in registrxry with the filter passage 77. The
filter loading assembly 61 is removed from the body 51
and a filter element 71 is loaded into the passage
through the filter insertion inlet 59. The assembly 61
is then replaced over the inlet 59 with the free end 104
35 of the ram 103 extending into the filter passage 77 and
seating within the open end of the cup-shaped filter



Wth the filter element 71 | oaded in the second bore 135 in the
sel ector valyve 67, the lever 129 is then used to rotate the sel ector
val ve. t o a. SROSREe20%t ting, as 15 best seen in Fig. 3B, in EGHHSYRLN, st
bore 133 is no | onger in registry with the fluid passage 75 and outl et
passage 83 of the body 51, thus preventig& t he escape of gas fromthe

i nterior volunme V of the wheel assenbly t hrough the fluid passage,.

and in which the, secon 0 sel ect v bore 1 in which the filter
oo 1C" LGSR S 5 i PR EeRemEk Song: PHaPAG: SRube

X of the val ve stem pha sqgsds8 301 togirst rohenibidldlyt B@ wherepyuthber rpms3fgde 79
and the outl et . [ t ta ) e e f e
cup-shaped fil tgr e?%engﬁ% %15%] e[S)']'ree eélrta?ﬁy a%eg'htghggﬁggg Egggo?’%?hén
plunger 107. THee selegtemgealvn£T.s Mesma@essdrnard thet peidupBEingb@7105
to ~ hove t heahead BPPp@dnite ﬂ’ﬂé{'&&f sisﬂfdbv&lh%véﬁceﬂé 80581301 to
seat within the ppen end of the cup-shaped &%%fer glenegt 7%h Furt her
forward novene 1%’?e‘fh &1 SRR AV~ I8P ‘%{f‘s Yi & £PI FBRCeVBRBNFNP 3P
through the aliiwetebedsed, the ymsdaPe RErats put dbiiethal zecshdnbpassage
33 until the fil ; j t [ r.se i.L.hin
the val ve stem 12%5.'Th%ﬁépl%\%ég%%ﬁi%rﬂ%?ep%&&ﬁdeggggcﬁg i8 ?%ngé\ﬁbg

return stroke tohemvedy hel RadhedD tdfe (HHdtee edlemsgsr 7baéR rRtainke pl unger:

passage 7R §or itwidehis boRlifLle dHhwa kxl)riglheneuhBglveh¥esslestdp does
not have a WO 98/ 26204

PCT/ US97/ 21924 Valve 67 1s rotated to another sefting. j|ter seat 35, it
is contenpl ated that the wigh afhd filter ejendamtt Theld88edi ih thpisebbad

forward stroke . pl e 0] cel im e | rtion
of the otTOFT R ofas i U EetRE AN b1 R, The 186eHCR0S BE LASE"]
the tight fit otsedetdreoate|tdremelaptiartvaliye tet ar Fegond septipfe 28l ve
% em w ltl .tfs@t F]Qef@%'éfntﬂ?tlﬁifﬂﬁl{ﬁ, Wirf fmﬁlch thel h@ggel M_Srét ﬁﬁBPi’igSﬁgiég

e next step i O rofate e sel ector ,valve., v ever ,
Lo a third ot tIOROTE Hh SRELEGEH Ol Gt e idePaRaaus, 25138 eBFfer
registry with tpmssajees3 of tioy dqiyss$age tdiis preskneingr th@7essapeadéd
into the V, . \Y; el i,0
hl ot 65 and | SaYChEc RESHRE e VR v 08 YAl neel cakBRRBLY O

through the fluid passage, and in which the second

20 selector valve bore 135, in which the filter element 71
is loaded, is aligned with the central longitudinal axis
X of the valve stem passage 33 in registry with the
plunger passage 79 and the outlet passage 83. In this
setting, the open end of the cup-shaped filter element 71

25 preferably faces the head 109 of the plunger 107. The
plunger 107 is pushed forward in the guide tube 105 to
move the head 109 of the plunger into the second bore 135
to seat within the open end of the cup-shaped filter
element 71. Further forward movement of the plunger 107

30 pushes the filter element 71 through the aligned outlet
passage 83 and into the valve stem passage 33 until the
filter element seats against the filter seat 35 within
the valve stem 25. The plunger 107 is then pulled back
through a return stroke to move the head 109 of the

35 plunger back into the plunger passage 73 (or into the

- guide tube 101). Where the valve stem 25 does not have a



sel ector valve 67 as shown in-Fig. 3C. If necessary, the 15 filter

| oadi ng ass‘?gg may be used within the valve - core pafpaERSh to
push the va core 27 into the second bore 135. The opposing end of
the second bore 135 is cl osed by the body 51 so that the valve core 27
s retained within the second bore?dnti | the sel ector valve 20 67 is

m)vedtoadlffere:nt set 3D, with

err| n ow to Fi
t he val ve core 1 27 %aggd Hﬁ %ﬁeconge%l%%? %h Vgeo%e?éegctrber val ve
67, the | ever- gR9des tubed106 wilat dimhe Uhévéonmdtstmlea of thlsecond

settingtore e d r Qutd et
passage 83 andrféj;g%g?g?&g:"sggaehgﬂ&g 1Em£€9tﬁé ‘Fﬁé‘ér" 10%%}%% Arft;vtgl

through its fo ItGrSlellGR'@nf:O71 1ﬁt9u§het1ﬁ%1‘0%tl %"ee‘E(i’%SSEQE? A3y (HEXARY o
st em passage B%he tlghEhellal umgehelﬁzlﬁe@uwexbenm@n@stﬂltgt@nﬁﬁ:atﬂdﬁ ci ent

to cause t orke 109 gi t he gl unger totﬁ't over .t he, flats
47 of the thre& e ené’ Ve4 §F FhELLAFTetRoPECUEE the elgment wi rht t he
pl unger 107 i s thet atddealsten passages to screw the valve core into

engagement with the integal naxt sEQ%ei‘QSth 5@§tﬁpt91’?é sod 304 g, val ve

stem 25 for securing the valve tore wt e val ve stemgassage 33.
35 Wth the ¥&l.v&igotserieyry LR2Pt eECepekbhrd7aething| (BFi MC) inthis

manner, pargti Cydich Fhellsedbndnbble LBtELs0inVed i@try w:.th M@&%mm
PCT/ US97/ 21924 wheel

of
assenbly Wof &%, ®385596 8%or B Valyg E?F%r?ﬁglﬁn ]L"Pla‘?ﬁ%p’e?t% %P%t i on of
t he val ve coreviaive cor @alsedgbysn.hehi:ohghrthéevmmefa:cmmfime:tthrcmlgh t he

val ve St eMA3SSa0e Ak W LERERCH nbbUEfle UBELRMESIY £33 Sin Sne 81 | Oved
to flow t hrough e passe;gr sconnect ed from
the val ve st emsE3egfoxga V§q1§8eéﬁn§hown iphBigri Yger BY BFceFBNM V't em

CONNect or 135 t GRS tﬂb%dmg a%QétnBQl Ck@MaPIneubsed RiGROeERd Walde t he
val ve stem and pul li th e t 00 fgvlglayvaiomthe

stem_ 10
Wil e the tool G?J’_f% §a€§§é’ﬁ &d “RePEF Ver@ﬁﬁ%légpﬁ%‘?i%}h‘? §gcqnd
cont enpl at ed t hadrd hssiar iMhes opposingeeati ofiathe ospoordtisond 13 imol ,

[0l 109 e | 84Sleq oy o9 R hesbelagtopnatl g, cotlepyel e stem
retained within the second bore untll the selector valve
20 67 is moved to a different setting.
Referring now to Fig. 3D, with the valve core
27 loaded in the second bore 135 of the selector wvalve
67, the lever 129 is used to rotate the valve back to its
~ second setting to re-align the second bore in registry
25 with the outlet passage 83 and plunger passage 79. The
plunger 107 is then moved through its forward stroke to
push the valve core 27 into the valve stem passage 33.
The plunger 107 should be moved a distance sufficient to
cause the forked head 109 of the plunger to fit over the -
30 flats 47 of the threaded insert 45 of the valve core 27,
at which point the plunger 107 is rotated about its axis
to screw the valve core into engagement with the internal
threads of the upper end 31 of the valve stem 25 for
securing the valve core within the wvalve stem passage 33.
35 With the valve core 27 and filter element 71 installed in
this manner, particulate material in the interior volume



15 automatically operated for increasing the rate at which dilter

[N

el ements can i rted i nto wheel assenblies. Addi ti onal | only the
out | et. passaé‘ggw}%ﬁ‘ t he body 51 need be aligned al ong ?%3"@3?(%‘:9& __

| ongi tudi nal axis X of t he val ve stem passage 33. The renaining
passages 75, 20 77, 79, 81 and conponents may be |ocated on the body 51
ot her than described herein w thout departing fromthe scope of this.

i nvention. More 3 ' e r \Y; | and
WRE MY hhekheas8LRBI G w ?Eeabggé @Zpé%limg

described herein as rotating within [ 51 an a |
rotational axis PHSEESEIGcWiER PEOPet oCPREabbeR, ohukke SRl Rereelsct or

val ve enbodi mentlocked &he tBenEelpbat edehlnberibh Mok henshgpe e tWlsre
i nvention, such _as a_sel ect 0é3va§v$ haang glroéati nal axis in the
pl ane of the bocﬁ,emag‘as&ﬁ&ea t H81vg| OBRFE T1luld gt PEGISWHS oW ng 1 ui d
passage inté& t helMawed $refld® thpasghgth83passagevyvelhe ceoX i2kstigpdshern on,
and for pr ' i S €4l n tof V,

MR ekl ¢-BASEAY vhilva! Be Ol 29 bY E%é’ﬂ Spd&flng

passage when noved to another pasition ri ng oper at
t ool conmponent sthe trigger 87 ofpihei YahYe aSEENt @PNRREAERN S S £ dfifattdr s r om
the 35  plungersppasgageand 8bl 6ue bheehghienicst BN the tvrBR sten,

installed into the valve st ssage 33 t hout WO 98/ 26204 —
PCT/ US07 21024 28 paliing' EhePESSI%way from thestem. G sconnect ng t he

tool 21 frd®the valve st#hi28 the wooho2l isndesaogibdd Enaigerf07 from
its guide tube 10 by regdyc | | ' unger,
reduci ng %hgﬁa%sgpgfggrgégéulr’% g\ﬁgt :&%t%#ﬁl%%%%r%aré \%&u%eé]%'%ég the 5
wheel assenbly RPSXAY1FF@w GPRBORANESPE| Ere Beelr cinaliding the tlesten or

i nSﬁrt! ng t]pe L ilb]p_elemal @ﬁénbeiécgﬁfov&fﬂﬁe}/@i’ ,V_eth%I valwd ﬁé”ﬂbel?cﬁ&.&ﬁﬁ%&%r The
nmesn size of t Iiter .elLenen . | 4 to.1nhibit paryicul ate
evor iatt om pagsl hye t2188E N edding apcefnfy Fl A llngdy AU oy B
adversely 16 abtemeitngadperapevated foe imdtwensine t2g ndter ey which

reducing the ri g g r ' ri t he
wheel assenbly 3j18ex0R3ehEAL 0N | 6O %%%%ﬁ@,it %\Qg{r%%/i?sﬁsc?nenomﬁ‘l\itege' f1uid

passage 7, theRdditéorgliypaseiyetha aneletherardans &3 an the R 54 | ow
the user to sel aekcdvekyalipgaet Alohg theetentral longitudinal axis X of

the valve stem passage 33. The remaining passages 75,

20 77, 79, 81 and components may be located on the body 51
other than described herein without departing from the
scope of this invention. Moreover, while the selector
valve 67 is shown and described herein as rotating within
the body 51 and having a rotational axis Y perpendicular

25 to the body, numerous other selector valve embodiments
are contemplated to be within the scope of this
invention, such as a selector valve having a rotational
axis in the plane of the body, as long as the valve is
adapted for allowing fluid passage into the valve stem

30 passage 33 when moved-to a first position, and for
preventing fluid passage in and out of the valve stem
passage when moved to another position during operation
of the other tool components.

Providing a filter passage 77 separate from the

35 plunger passage 79 allows the filter element 71 to be
installed into the valve stem passage 33 without



pressure into the interior vol-une V of the wheel assenbly W "4 nsert

the filter eWwowgntwodl into the valve stem passage 33, apdriusstizois t he

val ve- core-27, all without di sconnecting the tool fromthe valve stem .-

thus -20 . increasing the efficiency of the tool 21. This is

particularly useful in the manufacture of3new tires where t he val ve

core.27 has not yet been install ed. As di scussed above,

i s contenpl at eddihgennpeting thejteek 231 ofmon the malvse sitem@fednd t he

valve core 27- saleﬁouctba&oi;— Vahe 8 L Ge AN F | #:lH lqisemtdecaewee 105,
€

i nstall ed In and re romthe val ve stem passa as a mgle
seal i ng val ve uhPerePrqre F%%In%e?lté‘? aFigk R ZeFingithe unger, ]F?ds

6-9 illustrate gnéi mabseaboﬁrsemr@fwfusﬁalﬁm intericy %mmé wfof h_fhe

i h f h 2 h
v oo 213 50" cRfap]ogssbly Wo S8 Rirvidting B ieliisit, 2nd FRiSBRIY, 1

a rounded botlofivtFigse7ingrthe gEnrent | g/l esysey |'kﬂaI1r8frmpté‘Le( Feragsre 8
and 9), or ot heétéﬂaﬁeﬁséﬁéhsé‘s arﬁ dér&lmc }Eé‘c?ffél?é fll zb%tl nt? 71

sem -spherical or disc s ape or
ot her suitabl e sRapdzedThe Inhib Jew%ﬁlgfevepwezmq%r@éc&w tR?Stﬁ“?él%haft

%é$/389§75t8b|91nto th¥0,9842620m passage 33 and potentlally adversely
stenl ng neans,

Such s byl0ri rBFRSCEARSCAPEFBEIPRAE the YRMYe dre Rl SHE ocur o

engagenent thereadub;.ngl theughsk of gas i keakagenfdant ethe hattetrh@xervtcém;;ed

end nmay be vl gke I r he shaft. The maxi num transverse

di aneter of the eﬁ a?fglgd%%(omgrﬁgef%fzg v?)f the shaft 219

substantial |y greater thahddheienakiferthy Ry igHem of the tﬁ]ﬁlﬂds al so

S:J}‘flcicently I%fsgage v8e ehared Bre Q‘foﬁfé"tﬁaassa é/QilVa%rﬁ gmepmmo&? to
allow Tree_| ongl I n ne, en
Bthin t hebacckatvel BAGRRESY e s dho | %qifa’ iSect gpic i

stem passageessure into the irftexiard t\e:rlnedeermm:tf The srh@eéi amelngbla(
fine mesh wer nﬁQeEQr‘éﬁé UEiPé’enPfePe t! ap| %r@ ecrﬂea'vaal% 3Gl bed
earlier. In this enmbod nment errent 1 has the ener al
shape of a bal |B®R528av3dg %F*Fie%‘ﬂ‘%ﬁ' he vale, fpee t?t?dy d-rgH‘

narrowed neck 3@8scdfifteétih@rthe tool From the valve stem, thus

20 increasing the efficiency of the tool 21. This is
particularly useful in the manufacture of new tires where
the valve core 27 has not yet been installed.

As discussed above, it is contemplated that the

filter element 71 may be attached to the valve core 27 so

25 that the valve core and filter element can be installed
in and removed from the valve stem passage 33 as a single
sealing valve unit, indicated generally as 72 in Figs. 6-

13. Figs. 6-9 illustrate a first embodiment of a sealing -

valve unit of the present invention. The lower end 223

30 of the shaft 219 of the sealing device 213 is enlarged,
preferably to have the shape of a frustum with a rounded
bottom (Fig. 7), or a generally spherical shape (Figs. 8
and 9), or other shapes such és a frustum with a flat
‘bottom, a semi-spherical or domed shape, a cylindric

35 shape, a disc shape or other suitable shape. The
enlarged end 223 is secured to the shaft 219 by suitable

5



element 71 is open at its neck 303 and is adapted for fitting onto the
seal i ng devi ver the enI arged end 223 of the sha that
t he body 301 &g)fg%&g Qfl I ter . el enent surrounds the enlar g%{aT@%”%&the
shaft, and the neck of the filter elenment encircles a portion of the
shaft outward of the enlarged end of thezihaft The di aneter of the
neck- 303 is preferably snaller than the maxi mum transver se di aneter of

the gﬁgfyt 301 of faeeetﬂlt@eaeags, sheneas E% cPithpldl a8 cg}@rad@tegaodér?ctmter of
the filter el enPNETr7ENBashaLs; & eteo?eeéﬁeserrgmréatt rewithynglgdrquah

interior surfacetofist een\aetnpeaaéentﬁét end enlargedlért@rmaw wnd portion 305

e portion - incdgready foten BEE She todfhon T WP AR TE S

filter el emént diametemr oft thenenlargecﬁal:ouenmdnnm of tdlearahaeﬁt gneaat er
than that of thgg Vggégt%ﬁﬁhﬁ?g at?g’r than S0hd N addieSidte i kf%f’c:)’O? of

the filter el enen rict y engages e I nter1or sur t'he
val ve st emPRs viseR eﬁesvéﬁt«elee%yzlrefﬁe ‘1‘-1?%111 dihediapater of the o
98/ 26204 valve stem passa e 33 to allow F&dd Ushei2lHihal movement
25 passag fici exi bl e

e fi S S ntly . fl
substantial |y chﬁfE fh FBlltahgesn?’ggl of éﬁ f%t}é%é'f)fwz'tﬁel the pasfags éﬂt% as
the filter 18l emehe tentradndbhyitudiged axis X hef itHerntadiveswtfemce of t he
stem 5 Referring to Fig. 6, the filter element 71 is
attached to the sﬁaf"? 219 of the sealing device 213 b retention
means, general |y indi cat e§hgsfllterielement fesis prefgrablacie Fnemashe

filter el enment b&réeﬁoébhbeﬂubﬂe&hbﬁha sultéﬁméfﬁéﬁgﬁﬁal(ﬁbidéﬁgﬁﬁﬂéds

substantially smal er t ha X rrumtrans.rse di,anet f .the
enl arged end 22%2 X1 1er, ?ﬁ gghﬁf?‘%@ﬁn%lmel‘h"e rtelteer#i g‘eﬁ’%’lﬂshas
pref erabl y15 thebgadeSaIB shaperufteecbaﬁlemt.alhmiqg ast |emhaingetd

encircles the nggndly BbakhSol! 2A8Ts ShEfFled Jnéd&u%sd The tf*lgttféx“ef

el enent on the s stable to anet er
substantial |y | 84SmeREN7Lhés OPenn%&l mﬁnrﬁ%lﬁsm saé'ldd

enl arged end 228ieting ontBerBdadéa i@y dﬁﬁiﬁéﬂﬁmﬁlbvéﬂ“tﬂé|éﬁ$éﬁ§éﬂﬂﬁﬁd 71
cannot 223 of the shaft 219 so that the body 301 of the filter
20 element surrounds the enlarged end of the shaft and the
neck of the filter element encircles a portion of the
shaft outward of the enlarged end of the shaft. The
diameter of the neck 303 is preferably smaller than the
maximum transverse diameter of the body 301 of the filter
25 element 71, but larger than the diameter of the shaft
219. As seen best in Fig. 9, the enlarged body 301 of
the filter element 71 has a side portion 307 adapted to
engage the interior surface of the valve stem 25, and a
filtering end portion 305 adapted to extend generally
30 across the valve stem passage 33 below the side portion
307 of the filter element. When the body 301 of the
filter element 71 is unrestrained, it has a maximum
diameter greater than that of the valve stem passage 33
so that the side portion 307 of the filter element
35 frictionally engages the interior surface of the valve
stem 25 when the valve core 27 is installed in the



slip off the enlarged end 223-of the shaft 219, so that the filter
el enent is repasie®d4on the seal i ng device 213 20 to perm t PCRASYEHINZ body

205, sealing assenbly 211 and filter elenent 71 to be sinmultaneously
installed in the val ve stem 25 and si nul taneously renoved fromthe
val ve stem In the illustrated enbod®nent of Figs. 6-9, the

filter element 71 and the band 313 together broadly 25 define a filter
assenbly, generBRF§29fdi cBRedihtten element 71 is sufficiemtdv3fiesriklte

filter .assenbt yt50sm5stantw]:1%§ et drna dj dIsites 1Qfﬂe)mtdi~ Ui &f atherhi ch
t he filter eerren

sel ttac tq t eal | devi ce
213 rather than't Sﬁt?ée%la %&i} 'fﬁ? ?ﬁ% aﬁ%ﬁbﬁﬂﬁﬁﬂ%ﬁ
novenent of thetlsdaaiﬂt@iﬁo:arﬁlurfa;ce of tdssodiemied enI arged end 223 reI ative

to the filter el ene i 14 ere als
engaged wi tﬁ the interi OPE;L 5(:']1f-%'j1\£(;ﬁe4 el-fé eéva Ve l‘gét em g:tBeIJ %lewewﬁ 0’2
filter el enent Fatacheldne? athe shafs H1® 9f the Iwaliggs deyircy @llémh}y rigid

to remain in a f&XegtPOSI héfRs, genéxealaﬁy Vimd i 4R G 8 1St @Madd Rulded
seal ing device 213

PCT/ US97/ 21924 the neck 09 &% 1o elemenig in 2 POFGFdOT it s
open and cl osedtipesdiameaser Toe the netk axrsgahldmmmt&ﬁﬂqu stiad leirl tdvanel enent

71is alsorg  cRUTRLEIG0A! Yrd il ALY AP LL G A 20

vmthlnthel?llter e eseallng eV ca
to its open posPfihe sBaBhoik?in Te regention meaneniBdigde owefzrahdy the

shaft 219 is adjasgmnd ﬁ@ constnf‘dc':ﬁeﬁf I IR IP YL IARsde Qhithe filter

elenent, and in , sed ositio t he nIar d end of the shaft is
adj acent the ne%rlkc%s%%i rf‘?cf et? %I%ﬁl&h q%ﬁ\ﬁ@\? %ief“ten Fo71 *® no1d

cont enpl at ed thametfmlﬁeitﬁgrmémn thke rahafie 2gght IThe bandcBanpds to the
Seallng deydce S Ol EON Sl Ila IR lounge adtli 1V 3ALhalN chlae passage.

33, without” departing from e scope O
Wiile the fil téna:éxmnﬁrmsm dwrrat@r &f $hes enlpaggidnendoR2BheLshaft .

2|19 of the 5§a|ttl'i@ sty ez 24 3, Aécr$rd1 l%/ U'tdﬁr #Higed 'éitembhg:l;/'l' E@hﬁxot e
ol ety be LEISI0ED S sl S B ST G 8 o7 L opblel (e

the filter element is retalned on the sealing device 213

20 to permit the valve body 205, sealing assembly 211 and
filter element 71 to be simultaneously installed in the
valve stem 25 and simultaneously removed from the valve
stem. In the illustrated embodiment of Figs. 6-9, the
filter element 71 and the band 313 together broadly

25 define a filter assembly, generally indicated at 70.

The band 313 of the filter assembly 70 is

preferably adjusted only to a diameter at which the
filter element 71 is loosely attached to the sealing
device 213 rather than tightly clamped thereto.”™ This

30 permits longitudinal movement of the shaft 219 and its

' associated enlarged end 223 relative to the filter
element 71 while the filter element is frictionally
engaged with the interior surface of the valve stem 25.
While the filter element 71 is generally flexible, it is

35 also sufficiently rigid to remain in a fixed position
relative to the valve stem 25 as the sealing device 213



el ement 71 may be retained on the val ve body 205 so that 20 both the |
sealing ele t carrl er 217 and shaft 219 are novabl e
filter el enﬂl hout departing from t he scope of thi éllfl#\;yﬁﬁ)n It

is also understood t hat means ot her than'the band 313 may be used for
retaining the filter element 71 on_the sealing device 213, such as 25 -
flexi ble cable (not shown) threaded thrg gh the nesh of the filter

el enent adj ace vie tssb'%g:%eﬁ()%t@ngpgﬁl gﬁﬁ ?1036% %]t_&,%sm ned he neck 363

of the filter enment ol di'ng portions of
the neck 303 Oﬁnlarge@h@oﬂm BéL efekbat f?lt%ve‘?iwfét o'lfhe‘rS %% ons of the

3’0 n;ack a][ldt n@@m&:ﬂe&%&% Rehkl BSa%QQﬁtin@Ge&l&a@%ﬁlﬁméMfkt 320135 e?ufﬁ the
i aneter o e .neqg Q e di aneter 0 e ne 0 e
filter el ement w?‘f?ﬁhﬁ’y tb\'{r% % iltfa§ ﬁgement 2qushat ovheR Thi ng A8
di arreter of5 thmbod.ys Bidtred to dtst bpehi pdeitibbreread Sloywreaixe Bifgsl?di ng t he

filter RNerdUSLhRaANo3 08¢ €00 272002108 SIALR AR, cne W LhOU

departi ng from e SCO I nven
PCT/ US97/ 21924 fllterlng end portion 305 of the Diflter elgmgnf.asindhelfilter

el ement takes @hel Q@.o‘%@zﬁ' 9%@1%51633 theV\QﬁI‘ai- depdesercyd Jrmeck of the

filter el enent |s red g goglilon%%qthe retention means
311. adjacepf; P@F néB3t8f Wehtor APy 5
attached fud t ediselcemerinplitadethast ahéeﬂllner hel gesrsta gl may lses ta:.ghm]gt e

ool 21 descri badngkd,db End'ehaRiy deYl*’@S%f%'sﬁig@%ﬁﬂs% SR ol ve

core 27, o by ﬁ:bmghtaﬁé 8l thebpdysa29s, 33edri letsstaﬂﬂzgtr{gsl Taw 10
the attached fltlhgerscgbgrrg@t this gﬁeehggggd into the pl unger passage 79,
filter element first, gil g unit_in the manner descr.i bed above
relating to i nst al | af” dheoF EnELVEPY L TIRRAT ALL (FROYEL AR gt dral® S

unit 72 i 45pl unged idednonnthet bhafal AB9 stE M passerfiiBB dyvike 21the ipl unger

107, the enl ar g el 2236 cile EHAT H 7S o1on SRR Sd DRdddier g end

portion 305 of the en ement 71 to push
the filter the| é#éﬁtlnﬂoﬁ/ﬁemﬁﬂé 9ﬁ§ri/%¥v%1'§t%‘?nf§%"s dehe Fntipp shat

flexibility of ikhenkibkea sleopat fiicat| 8¥eméle. SiMtsreover, the filter

element 71 may be retained on the valve body 205 so that

20 both the sealing element carrier 217 and shaft 219 are
movable within the filter element, without departing from
the scope of this invention. It is also understood that
means other than the band 313 may be used for retaining
the filter element 71 on the sealing device 213, such as

25 flexible cable (not shown) threaded through the mesh of
the filter element adjacent its neck 303 and pulled
taught to cinch the neck 303 of the filter element around
the shaft 219, or by folding portions of the neck 303 of
the filter element 71 over onto other portions of the

30 neck and welding these portions together to permanently -
reduce the diameter of the neck. Moreover, the diameter
of the neck 303 of the filter element 71 may initially be
equal to the maximum transverse diameter of the body 301
of the filter element for ease of sliding the filter

35 element over the enlarged end 223 of the shaft 219,
without departing from the scope of this invention, as



20 portion 307 aof the enlarged body 301 of the filter elemeit 71 to
conformto twees/sshesri or surface of the val ve stem 33 i npET/U827120924|
engagenent -therewith so that substantially all fluid flow ng through
the val ve stem passage 33 nust pass through the filtering end portion
25 305 of the filter element 71. Once1he unit 72 is fully

installed in the val ve stem passage 33, the valve pin 43 is used to °
nmove the seali ﬂ@@\ﬂ&:é@lilﬂ&%@imtowes on §he brédednsehprPRg

posi tions. The Judfidnadi fRaagediiche nec‘ikf ofhenbi ktiekeel eMBAENFliwi th the
interior surface of ther}dnb(er@lve stem 2 intains the filter el egvint 71

in a fixed RGeS R ﬂé’s?&’@été@na Yt sé&FFﬁlleé‘vf“Eénﬁl
noved between its open amitH ezfidrperid itonFiglhe, theeﬂhavgedoeadzzzandf

the shaft 2'519 tahcuc crﬁ)ev SfiltF]J e %'tr;[e% nﬂ” e lhgtﬁlt’l.gﬁ igakb n%&%ﬁ let er

el ement 71.7 35 O renove eément val ve
st em passage 33s tehesinghee MA@W&M%m@nﬂécbydaf suftable

98/ 26204 ﬁnstallatlon tool, such as the tBGI/9§93é§éggﬂed above
28 ‘the valve stem25.and the val ve core IS d upward

relative to thé’%s%’é&:}@leﬁslnt e g &bged tord 22‘3 Shet Hélve CogRaft /219
noves up out Ofcduisrea tﬂ.ieemdlafe'i&%ya&,osl t seallnngBSehB&ybamd 3aadand

neck 303 of thefllter t her, ul the and filter
el ement fridhn t Hee %ﬁlﬁﬁ mteéllj'i-‘eg 4] ?%ﬁnb' RS o8 9e988dy 205 and
seal i ng assenblpliifer passage 79, fll}ﬁeg;s elemeandf£i2stkl | ast raséngleecond
enbodi ment e 3i:P GAd Wbty Aeiihlink Aokl b@haRsngmblby. general |y 10

i ndicated at 70, conprises a spring seat 423 connecte t}_e I ower
end 223 of the Wﬁllﬁ@% afh&hse YALYE GOFece AS theigealing KBlVel t er
el enent 71. As whiowyd nidigunkad idin intcSphengrad@at sé2d phsthgef BBt by

assenbly 7 ener.al | l.i ndri,cal haV|n n I o] upper
end 424 a ‘ghen %‘kﬂ'g ey’ eﬁ:&’ Q5B LRESS e&nfiogzgegﬁl ﬁé aﬁé?ﬁ‘s:t 5?%e

i nt er nal annul grorﬂianﬂsjexhéafldftm@lg\/@lnﬂepgr@apmws of rbeckadapeedi ons
428 of the spri %4%?&&&?@1ﬂ5@faeleme tlthtB|%thhEﬁthllegrvalVe

stem passage 2 cl ose end 424 of SI’I n eat 423 has
an opening 20 Q#ﬁ“@ﬁf% dgme iR %f"talfoSéﬂmeﬁ&§sag‘Fh 31 owefeend 223
flexibility of the filter element 71 allows the side

20 portion 307 of the enlarged body 301 of the filter
element 71 to conform to the interior surface of the
valve stem 33 in frictional engagement therewith so that
substantially all fluid flowing through the valve stem
passage 33 must pass through the filtering end portion

25 305 of the filter element 71. Once the unit 72 is fully
installed in the valve stem passage 33, the valve pin 43
is used to move the sealing device 213 between its open
and closed sealing positions. The frictional engagement
of the filter element 71 with the interior surface of the

30 valve stem 25 maintains the filter element 71 in a fixed
position in the passage 33 as the éealing device 213 is
moved between its open and closed positions. The
enlarged end 223 of the shaft 219 thus moves
longitudinally within the statiomary filter element 71.

35 To remove the filter element 71 from the valve

stem passage 33, the valve body 205 is disconnected from



of the shaft 219 is enlarged to a size substantially great er-.t han -t hat

of the openiweogasdofat the spring seat 423 cannot sl i depgfiys®iizibiae
| ower -end of the shaft, - thereby retaining the filter assenbly 70 on

the shaft.. 25 The filter elenment 71 is constructed to have

the shape of a frustum having a w denedygpen end 415, a side portion
407 and a narrowed filtering end portion 405. The wi dened open end 415
of the filter etheenalvd stem P5edmd adley I8 dird @vanid phdled wpwagdy 25

of the val ve -30 7 nithe filt l,ement, 71 i.s _unr raizned, the
si de portion 403?5’%%{:?}{% I %ﬁg% %?%sreirae?ﬁ' his gt-‘hr%xelnr%t?rﬁgeds eng’l géét &F %?‘Sat er
than that of thehgafitv2lstwoveassmgmat3ddf the smlveatstiem prissgigenaBl,y i€éngages

the interior su t V. t v 2441 S
installed in 35££§§§e9%23236%.%h%%ﬁ%ﬁ?n@%%gﬁ {fﬁ&‘é@%ﬁl&@%ﬁe?f}i,l ter
el ement 71 Pncl tRBesePyaPubbing orhafbantd anqg tfdd tax fdgment from Wpeog/ 26204

PCT/ US97/ 21924 valve stem simultaneously with the?%alve bodRebow thg side
portion 407 that efgages th@i’j‘a{']t jor surface of the valve stem 25, and is
adapted to exteR@®+*"9 272N I%i cross the val ve stem passage 33. The
filter el enent 71 iBigsfflCiant 32 fildudiimteo asglesbadt eabb@dimeht

conformto the LaterLoLy sy f@&ﬁvé’fuﬁih@f)’zﬂ' Ve Sfti%e@aééeg%ﬂyﬁebggg%‘%ﬂ?

element frictionally engages the interior . surface
The filterl®l enbR@iqated R eT@r MAPRigiefed® spring megtaltRy- cPpaRcaRdaiRul ar

nmesh screen (nogh&hvwigrCehd 483 ofltg dHa¥d adidoft ehrekBhl ihbe deititer
Gener al 1y on t - ppkrdcie of FH¥Er Sferieito . 428 shum 8 Fioofl ofpe oy
the filter el eneptidd seat nezB hyf ttie réiditalr assembdyt 7ar ésogenkippay
slightly and so 1 t D egeRlt n be
renmoved fromt h%ggﬁlg?fig%g' hl%v% t{ﬁe&eﬁl&#a!&%o%gdtﬁgpgh tggl? é?grrg%l on
the sealiny® 2an @ReRctowan. end 426 adapteshifemissasdrghagainets theer

el ement 71 may bet@irfaf oan@alan sHsulddistagncihane walkeastem 25central
e -
t he shaft. fluid flow through the valve stem passage 25. The closed
upper end 424 of the spring seat 423 has an opening
20 through which the shaft 219 extends. The lower end 223
of the shaft 219 is enlarged to a size substantially
greater than that of the opening so that the spring seat
423 cannot slide off of the lower end of the shaft,
thereby retaining the filter assembly 70 on the shaft.
25 The filter element 71 is constructed to have
the shape of a frustum, having a widened open end 415, a
side portion 407 and a narrowed filtering end portion
405. The widened open end 415 of the filter element 71
preferably faces up ﬁbwérd the valve body 25 of the valve
30 core 27. When the filter element 71 is unrestrained, the
side portion 407 of the filter element has a maximum
diameter greater than that of the valve stem passage 33
so that it frictionally engages the interior surface of
the valve stem 25 when the valve core 27 is installed in
35 the passage. The filtering end portion 405 of the filter
element 71 includes that portion of the filter element



A spring 421 for.biasing the sealing device 213 toward its el osed .
seal i ng posiwo sikergy | oosel y retained on the shaft 219 mwiTrospanseal i ng
devi ce. bet-ween the sealing 25 el ement carrier 217 and the upper end 424
of the spring seat 423, whereby the filter elenent 71 is secured to
t he seal i ng devi ce by being cl anpex bet ween the spring and t he
sprr.ng seat. The spring (not shown) disposed in the val ve body 25
acts in conjundelow wheh stide ppringnd20736hatr ehgages time t retshadbtr 219 to

further bias-t ' ' [ 13cto_LzS: gl Siti t hough
the spring in @%x%%&%%gﬁbgpﬁevgggé %ge%bg56n???eﬁgmgéﬁgﬁggd%%ar?F%ghfron1

t he scopgeserily iagrensi she rglyRowhemnpArgage 233 t heTher fhjter
421 al so urges djlemenitr i710 ize@uré23iaAd1Y FiakiBleNeSt sfdsBontigdeypward in
t he val ve stem passage when the sealin device is poved to iis open
position s@ th&%nFﬁﬁghﬁﬂ ﬁge 1nterVEFQgP§§?5& ot the valve stem 25 as

PCT/ US97/ 21924 the filter element frictionally efflages théehité£bdins

stationary (al nNih the fil el enent) i n abut nent agai nst the
i nt er nal annul%&ggﬁkﬁlégrigg 8%8&, the valve stem25. It is also

contenpl ated that the  Thefifliileererdpmant7Ilniy breferabliedformefie shaft

219 5 betwveen jthe 1983kl Bgohl GREBhnGRRY REsR1EcRBEN! PEoSREA&Mh) cut 421,
wi t hout departing frogmthe scope of this invent]on. Wth

5COp t .
further réfer eAd®nPo ifiSyragiust ke BeAMERgthe filbeyeclpmenty £o Penstalled

in the val ve stpdricedssagand3the shh¥ta2sni babthei seibldqtdond¢®Hob13such as
the tool 21 10 eSChi |

l.bed_above For exampl I using this ol 21, the
unit 72 is | oade efﬁﬁ%giﬁg gﬁﬁnagPeﬁa§§§g§?7gFef??f%ﬁgggegké%%ggblgh i rst,
~in the manner desse leadsabdvsheAfilher elemgntt 7¥2d¢fipgdingedcmpwadiab t he

val ve stem pasga@e a33 B¥erlappkhesPiyAgey ARd: sbigefdd &gl BdBNdo 7dnaphi Ch

Is retained 15 between the Spring Seat_ 423 and the spring 421, is gushed
further ddwin i 6 EHdtEZsedgment cannot be remgyed:ieam ;i t5hRftt#L2fi | ter
el ement 71 all|l angreby rkheainidg phet fdhtdP7elemenbsémnihaldeaiombormto the

Lo surT gk BV Ve SLomas, EapLUhBAa Al o EORIER

therewi th so that "substartia T [
must pass throgdiemens 71 mayj beepragfervegoini bhs 4bsugiiun hape twktle 2ment .

The central opening (not shown) formed therein so that the
20 filter element may be fitted onto the shaft 219 before
the spring seat'423.is.connected to the shaft.

A spring 421 for biasing the sealing device 213
toward its closed sealing position is loosely retained on
the shaft 219 of the sealing device between the sealing

25 element carrier 217 and the upper end 424 of the spring
seat 423, whereby the filter element 71 is secured to the
sealing device by being clamped between the spring and
the spring seat. The spring (not shown) disposed in the
valve body 25 acts in conjunction with the épring 421

30 retained on the shaft 219 to further bias the sealing
device 213 to its closed position, although the spring in
the valve body may be omitted without departing from the
scope of this invention. As shown in Fig. 12, the spring
421 also urges the spring seat 423 and filter element 71

35 downward in the valve stem passage when the sealing
device is moved to its open position so that the spring



unit 72 is plunged down into the valve stem passage 33 until-,

spring seat ges the internal annular 25 shoul der yal ve
stem 25 and ‘teﬁgm?%rg‘gaded upper end 207 of the valve bo?%@engages
t he i.nt er.nal t hreads of the valve stem Once the sealing valve unit
72 is fully installed in the valve stenpgyssage 33, the val ve pin 43
I's used to nove the sealing device 213 between its open and cl osed

seal ing positi ofsat remalns statiomdyt NQ198R Wﬂﬂhdﬁﬁécﬁlzéérngiéﬁeﬁg)'ts

open positjon, the shaft 219 of the sealin wnwar d
eFati Ve b thetl R SRR d e [leroal SERBYER, STOUISRE 38aPhng

el enent carri ertd abrpresse 535 It Hs &p.rslongoﬁﬂémbazame&nthhe theri er and
the spring seatg, 4 t | e_sp g S e spring
<ot V&b%?%Z%%‘Eé}lé RAt {3F R 339 nbRe oRPELBISHE BES21 B

PCT/ US97/ 21924 between the sealing element carrigr 217 andobWheaSHrindt he

val ve stem passggfie, 33 dib dEﬂdE§é¥%iﬂ§WE£$m the %%ébe'BfaEHKSEﬂﬁvﬁhEBoﬁhe
i nt ernal annul ar shoul der 3 the valve stem 25. The filter_el enent

71 thus renains st at kFEu%P%%?QFhéegﬁﬁﬁpﬁﬁ gevFig- 21§'|§ ﬁn@%ﬁl%ﬁglts
open 5 positiofalve tunithershaf tindtldfed e shal valvdeytem gdsdsage 3BDVIiNG
| ongi tudi nal |y .t hrough. .t f||t end I on e,stationary
filter el enent Bﬁ.an g%bpe 6fT%tl°mh R g uﬁﬁgp endggﬁ4 %Ttﬁz spring
seat 423. 10 descrlbed aihweerm\F@rt leecafiplleer inl seeng 7hisrbaeihdlvathe 10
stem passage 33mihioryaly e adkd Tl gqaﬂgeet sgséagm 79, filgewal ve

stem 25 and the sealing valve unit 7 I'S rd relative to the
passage. The erASFYRLY Fdgistendn the meangr dgscyihed %lf'tgv%f tﬁ\ﬁ EBS i ng
devi ce 213 abutwit 72 awi;nsingte@dd:p:peuntﬂsdtﬁa4vaflvéhetérprpagsa§at31218yto
pull 15  the spr fikter e p,out he_Vv
%Prcgl\ﬁgge a.l.rbd7 the fJ.Pifl:%Irt Qtlem%n*:l 7? wﬂ£c£ fs ?%It\_lgln?d _

st em passage 33, renoVvi ng t hé
stem 25 siFl t BREARSY tie FRTHEg Feas 4@y apdsthe Spamgs'éaln n§s aByahedy

211. furthd# ownl ki @l thd b|aslé§ ate a thi rd enbodi mrent 20 of a
sealing valve unit 72 of the res nt,’.i nve g nl ar to %he fecond
enbodi ment. The filter el®fe 1lityype tﬁ efFF?E?ra§ eHB! §io

general |y cup- stiapetl dehaparmgon 407at@emabathnti;llpdconferﬂetmathe507 or

side portion, Yhterior surface of the valve stem 25 in frictional

| 20 engagement therewith so that substantially all fluid
flowing through the passage must pass through the
filtering end portion 405 of the filter element. The
unit 72 is plunged down into the valve stem passage 33
until the sprihg seat 423 engages the internal annular

25 shoulder 35 of the wvalve stem 25 and the threaded upper
end 207 of the valve body 205 engages the internal
threads of the valve stem. Once the sealing valve unit
72 is fully installed in the valve stem passage 33, the
valve pin 43 is used to move the sealing device 213

30 between its open and closed sealing positions.

As the sealing device 213 moves to its open
position, the shaft 219 of the sealing device moves
downward relative to the spring seat 423 and filter
element 71. The sealing element carrier 217 compresses

35 the spring 421 between the carrier and the spring seat
423 so that the bias of the spring urges the spring seat



open end 515-and a filtering end portion 505 defined by 25 an end wal |

opposi te thewegppesad. The filter elenent 71 I s adapt egchraisoiioes ng
over the spring seat 423 so that a ‘body 501 (conprising the side wall -
507 and filtering end portion 505) of the filter elenment surrounds the .
spring seat 423 and a neck 503 of the filter el enent adjacent 30 its
open~end 515 encircles a portion of the spring 421 retained on the
shaft 219, abovdothasdrhngtheaValVﬁemtem paésageﬂjzﬁtdrhdl&auhﬂ\ﬂpﬁdngn
passage. 33, the teri o] t s
engages the int 3%\‘5 th quEHQnt Wl f’%éer%gg Q{he v AZL , ﬁhe

filter 35 elehbﬁtvaévnesaengQ flib@ im%#eromJQWen¢uﬂkqﬂhug;Eﬂmﬂlns

423. The filteripgdteBHap9r h508n808ehBiAg i e-d %ﬁ(tfé‘%oved £Q 9B/ P4
PCT/ US97/ 21924 general ly across

the val ve sPem BgEikdens3withi Rae shaft s%n%%t%%t‘?lé? I%ﬁaélﬂ}n?« 198H-9§ Rkhg
t hrough the pas@agtng longaﬁﬁﬂﬁn&hlﬁulgﬂm'éd@hftlhé ef i Nk reiv aid ipuriaford he

filter el e t Z1 The fi assenmbl | so_incl udes
‘retention %@g of thﬁe?‘é?Flon?‘l]aYc%lJf]e%eﬁs Jsel"ien %ctﬁ'ﬁgolfeﬁemg
filter el enent Ia tbethppshaend24©4o¢fthbes%gwlm@ sEaM(ﬂ£3 213. The
retentian means 511 securgs HbopeckndORi flet Nelement M Walorf B VaTkk i N @

position in which the dianeter of e neck Is smaller than the nmaxi num
di amet er ofOt hestem Pagepag 3dat theavalye thrdy | 30sthntdecammatachtiirathe

retention neansthélviaivae basd 553a1¢@n51ié u@éﬂhxﬁ& mxﬁé 1ﬁ{1t 72 :nsl gaililed
whi ch encircl es the eck.503 of f||ter q oId thf

filter el enent Bﬁw?ﬁ Eﬁ%? %49t ¢ BEHTd £ 5
di ahet er subst aB2BapEythe shaéss2l$lamft1ﬁee need g dieammeem@f e sspri ng

seat 423. éﬁ&%gtngh&ub;?érféﬁé%z@'c’?ﬁ%ﬁ 7s;beGC§e£é 4y Do Qe

the spring_seat he filter el enment retal ned on the
seal ing de¥Pce 9h8 EBTHRInFeat HANGFIAES @ %Bﬁﬁ/t 275'5 et @f ddeeirye11
and filter el enepém7pakfage 33 betlsefew areesislny 1418 ailiekd R ldiental feonst em

25 and aneousl e [ he VA | ve .St The
band 513 is prgE%%a ?9 d%ﬁg\ﬁg%’é’()% u)ﬂ:ar&eous de:é:frheﬁ:ge é’talv‘\ﬁ cﬁ?%yhez Ilter
element 71 is Ieo@e$9alln9 assembly 211

Figs. 11 and 13 illustrate a third embodiment
20 of a sealing valve unit 72 of the present invention
gsimilar to the second embodiment. The filter element 71
of the filter assembly 70 is generally cup-shaped, having
a generally cylindric side wall 507 or side portion, an
open end 515 and a filtering end portion 505 defined by
25 an end wall opposite the open end. The filter element 71
is adapted for fitting over the spring seat 423 so that a
body 501 (comprising the side wall 507 and filtering end
portion 505) of the fllter element surrounds the spring
seat 423 and a neck 503 of the filter element adjacent
30 its open end 515 encircles a portion of the spring 421
retained on the shaft 219, above the spring seat. When
installed in the valve stem passage 33, the filtering end
portion 505 of the filter element 71 engages the internal
annual shoulder 35 of the valve stem 25, and the filter
35 element is held in a fixed position by the spring seat
423. The filtering end portion 505 is adapted to extend



25 attached to the sealing device 213 rather than tightly ¢l anped
thereto. This per s longi tudi nal novenent of t he shaf
spring 421. VEP&?’?@&‘Eto the filter el enent 71 and sprin ’I‘:@%@%‘m |l e.

the filter el enent is maintained in a stationary positlon in the val ve
stem 30 © passage 33 between the spring at 423 and the internal '
annul ar shoul der 35 of the valve stem?2 VWile the filter

el ement 71 Shov% &gijt.ﬂy ddrdss the \faqtv@ RREnORakhe gahgﬁt s818ngt the

seal i ng devi ce I's .understoqQd that "the filter el enment may be

|
refai ned on 35 SUPHEAREILlYy AR foaid, Tlowing, thronghs Shei RgSERERent
carrier 217 andpsfieés HLowdIe gy adille aminy rentih@ofrlthbar of the ¥Y188r26204

PCT/ US97/ 21924 1 el ement, w thout
departing from3HE"eRbptlof this i nventi on. I t is al so understood that
means ot her5t han t he MOEﬂm&m@sstmlhlsealfsor inefladaBnyetintioht er

el enent e as ghhe | epgnot 5
shown) threade Irrl%h &%fégl@g %@% a]%u%til g%nétggshgﬁﬁacent its

neck 503 and pufikee¥ tgrenty T mqnee shadie 219 of the FepléRgcfevine
around the Spr'@ﬂB42mTh@rrébéntloﬂ(Héﬂn&gsﬁgf%b%ﬂ&egfthEenEQEkscﬁ bhechel ter

el ement over nto o her porti.ons of the neg d Lg g t hese 10
ortions toget hfeJr ‘E { o du L Kird i &Hef”gll"cgf e f'ﬁ@eﬁgﬁkc’f
\BVt h ref erb&ce tive Fmgckl:Bs sdreel;.ymaluhagl ey maximumnidiamgtetr ofiethfird
enbodi ment |s [ e m sage 33
@éﬂ egbd @ff &%D‘iﬁg_u @&Ea e}ﬁ%&?méhé PRS
|ar to th di e

in a manner e seco sealing valve
unit 72 is pl un‘@%‘élemh%‘?ﬁtm\%a%lﬁﬂé- diferd }5’&§§a§é338’°nﬁﬁ€u°tedsﬁffl ﬁ§t§éa?r423

pusheshagﬁl nfst lér@sé%é tpHiidty il Uiy @he neck0B08f oEhehéi Fieteel ement 71
topusteltree to t assage un

i nternal annul a‘? gﬁgtﬁ%e}?c’]t#] ‘%"? %&1 &q*&ﬁh =5 dophéh $§§g§d5ugper end
207 - 05t heThal hand oBiy3 265 a@‘mgm;@@ﬂteh@q at dipaetelr eudstantindly

val ve stem 25. 1.5 thap the mdiiGhum Aildnletdt! dECEnR EBHEE QEQthﬂgnt of a
sealing valve unit 72 of_the present 1nvention, 25 susantlg ¥5|mlar

to the third endeerFehrgl xmtqquﬁglter element 71 cannot slip o
the spring seat 423, so that the filter element is

retained on the sealing device 213 to permit the wvalve
20 body 205, sealing assembly 211 and filter element 71 to

be simultaneously installed in the -valve stem 25 and

simultaneously removed from the valve stem.

The band 513 is preferably adjusted only to a
diameter at which the filter element 71 is loosely

25 attached to the sealing device 213 rather than tightly
clamped thereto. This permits longitudinal movement of
the shaft 219 and spring 421 relative to the filter
element 71 and spring seat 423 while the filter element
is maintained in a stationary position in the valve stem

30 passage 33 between the spring seat 423 and the internal
annular shoulder 35 of the valve stem 25.

While the filter element 71 shown in Fig. 11 is
retained on the shaft 219 of the sealing device 213, it
is understood that the filter element may be retained on

35 the valve body 205 so that both the sealing element

carrier 217 and shaft 219 are movable within the filter



exception that the filter elenment 71 is attached directly to the
spring seat @¢g3sh¥04e! di ng or other suitable att achment pgghlvo@s1924
Figs.-16 and 17 1llustrate a fifth enbodi nent 30 of a sealing valve unit
72 si-mlar to that of the second, third and fourth enbodi ments except
that the filter assenbly 70 conprisagg a filter housing 651 connected
to -. the |l ower end 223 of the shaft 219 and a filter el enent 71
di sposed in theelenmsnty. withohkl tepahbimgnfrédlthe S8Sopgemridhiy

cyl.indrical and g%%nilgisSa&gzgé?’aiéae%aggﬁg%t bEL et AL NI N DL peeRa AN

upper end 624 and | ower
- PCT/ US97/ 21924 the band 513 may be used for retgining th%ff}¥@§ﬁog%$m%ntThe

llower end 626 ofyit ey frilet %"ea'l‘iﬂ agvz.ce z§§1 bfchi asdfi@hmtwmagma@t
the internal annul ar shoul

| ve ste the unit 72
is . insfal | &Rt freaded §P€ﬁPSQs§B§em§§g BEtF%fn%%gteEU%%?%ﬁ? Fally
all of the fl ui &djlaeenitg iitst AeaRd508t anll pullefiheatghe fo tdimelyhthéensakve
st em passage pas t hr, h e 3 | t using. In
The b uSt Pl Sh oAt re st oS RPRar Rrhgiddctthy SEYs
wi dened adj acentfalidd nigowertdrus626 bhetneCkogﬁlh566511§©r1£iem¢hht°V¢§

diameter is sl bl dbledehoRaBnkne e 0L AEEhEEKOEng weldliy Vhyge st em
passage 33 at the internal "annul ar shoul gV yeaa?? the %fjve ste
I o)

The filter WousPRFtions sogerhere59 BEFRARARF FPeRRY e s up
t owar d t he tiepelecknd 624 of the housing 651, thereby defining an 15
I nternal annul ar shoulderwﬁ the

of hou er
elenent 71 is generally dlég ﬁg Saence Egnglglzéa f%?e S?? d£$ %i$%he
wi dened portionupfitt & of thikotbindg pabodigmess3isoinsballirdecinl#ydagai nst

the 'nternQ]n@ﬂ%@.%&o%h%ﬂgdgél§é5sggmtB§s§h§é3§3hQHSérﬁhﬁﬁér 20  The
filter elenment 71 frictionally en S I nterior ace of the
PPl gpbodi S

filter houding G3PLlGTséculbe: fge meBf o et F?Ft?ﬁ? | T VA
retai-ning ring ﬁﬁltswnedsf@ﬂunged fintot thaakadngageamnpasedde t 2, i theri or

surface of the filter | 1 e d on
of 25 t he hou§$ﬁ&n§é§§§ge %g ppghggcaéalbﬁé Fkgtfift%Pﬁg%‘@E@?ﬂoP@{é%
passage between S50%e ofi tdreafd lths ehewentl 7ankgl Bush the filter element

into the passage until it engages the internal annular

20 shoulder of the valve stem and the threaded upper end 207
of the valve body 205 engages the internal threads of the
valve stem 25.

Fig. 15 illustrates a fourth embodiment of a
seéling valve unit 72 of the present invention,

25 substantially similar to the third embodiment, with the
exception that the filter element 71 is attached directly
to the spring seat 423 by welding or other suitable
attachment methods.

c Figs. 16 and 17 illustrate a fifth embodiment

30 of a sealing valve unit 72 similar to that of the second,
third and fourth embodiments except that the filter
assembly 70 comprises a filter housing 651 connected to
the lower end 223 of the shaft 219 and a filter element
71 disposed in the housing. The filter housing 651 is

35 generally cylindrical and has a passage 653 extending
therethréugh between an upper end 624 and lower end 626



shoul der 655 of the housing. It is to be understood that the“filter

el ement 71 oy ofygs26€£cured in the housing 651 by nmeans atdrmussrhm4t he
ring 657, such as by wel ding the 30 el enent to the interior surface of

t he housi-ng or ot her sui tabl e means, w thout departing fromthe scope
of this I nventi on. /&Ashomn in Fig. 17, the outer

di anmeter of the filter housing 651 is substantially Iess than the 35
di aneter of theoFdthe husinmssfe IPdwer ehdt 63 afinthar filterghpusbng| s
defi ned bet weengge; &xt £/ d PrecideR®8 i afi8nst the :Lﬂ\&gﬁé.ZGQHﬂuIar

PCT/ US97/ 21924 35 || ter housing and
the interior sfhatkdey 35ek fhre v&lyp stem 25 whap E??e??b? 3AntPar groove

661 extends aroiekdiled in ﬁ:fhéf tv%ﬂd@oweﬂgpaaéagemnsgatnatwth the gap

659. enin 663 i e.filt in 1 extend transver to

t he housi ng’ pas$ ‘gﬁ% %;ﬁY(ﬁi%nﬂﬁa ”ﬁﬁ ?38Wlng 1REP PGy nufar |

groove 661 to pthwwmhrélﬂnuhrough(ﬂhaﬂmmhyatB@ambp&maegethesSeStehrh@@hlng

passage and the. [ aly tentgagﬁgge 33. The
p%c% F[%Q 593 gﬁ% 1R Yl h ?n? Fer

openi ngs 663 are S ubstantl ove el enment _71 so

that fl uid f|ov9fwgiwatf%rﬁmh¢éim%,mh§ fllteru hpeﬁéagtaasﬁgﬁetﬁ?fwter
gl enment Zggf or e ¢imew é&ﬁadﬁnﬁ tfhel tlhﬁvefioéﬁlan9265&faﬂﬂeg RotiBéngeabi ngo .
evi ce e filt Si as e t ape y
v dl y aH gAY ANSRES e Siehtad [a5dcer iR the ahsusrRE Rl o
define a reducemhehva&naﬁsquHpaaya@&533tat thethatappel andubart he housi ng.
The shaft 219 e # t | 66 n ter

passa i %%335 ADHORRR QR B8 608nandii Bbe hBEsihg

housi ng t he shaft
enlarged to a SP%%S%Sﬂﬁﬁ%QHSQHﬁﬁﬁaiﬁﬁ%ﬁﬁfn?ﬁ§ﬁwﬁhaﬁ oF FﬁEeE@S u%pEﬂVﬁEdGGS

alt_ghe ]lg]pper ehr@hf%ﬁér tégﬂ mlm&@msmg sbhat thbﬁebpudeﬂgntﬁgnm
slide o the | ower, en reby conpecting the
housi ng tof%he WLgial 2 ﬁiﬁﬁaﬁ§° uldex E%Papgegg ogéFS1n§ 223 of the shaft

219 is si zed snalIerrhduﬁlhﬂa;(ﬁhgman§r7@flBhgeﬁeraé1Yhdm§¢n§h§Ee
passage 653 to pejy n%fzé(f'efo%hafxlttttl VR d engl E/‘:!Qéﬂéhl YortionWbEhiRet he
housi ng 651 as the sealing device 213 is noved bet ween |£s open and

neousing passage 653 to seat generally against t

internal annular shoulder 655 of the filter housing 651.

20 The filter element 71 frictionally engages the interior
surface of the filter housing 651_to secure the filter
element in the housing. A retaining ring 657 sized for
frictional engagement with the interior surface of the
filter housing 651 is inserted in the widened portion of

25 the housing passage 653 to secure the filter element in
the passage between the ring and the internal annular
shoulder 655 of the housing. It is to be understood that
the filter element 71 may be secured in the housing 651
by means other than the ring 657, such as by wélding the

30 element to the interior surface of the housing or other

suitable means, without departing from the scope of this

cl osed positio

invention.
As shown in Fig. 17, the outer diameter of the
filter housing 651 is substantially less than the
35 diameter of the valve stem passage 33 so that an annular
gap 659 is defined between the exterior surface of the



The spring 421 on.the shaft extends between the seal i ng el enent
carrier 217 fifogigsasupper end 624 of the 30  filter housing gegkydoaidbfs

the fi-lter -housing toward the | ower end 223 of the shaft 219 so that
t he housing remai ns stationary against the internal annul ar shoul der
35 of the valve stemduring novenent of tlae seal ing device 213 between

Its open and closed sealing positions. 35 The spring 421 al so biases the
seal i ng devi ce Zi3tke hbasing aflloskd pABeriop. shrfide of | tisé redbde stem

enbodi nent., the 126204
PCT/ US97/ 21924 25. An e¥€g9§or annular groove 6%% extendsS ???%F45H§seats

| oosel y agai nst fiihseki housingushAgcesrunhdates rivkth 20 dap §39is
cont enpl at ed th%eg&ﬁggp%b@gin_ the FRYtBE %ﬁ&é'{ﬁé'é tde st A AR to

t he sealing efrent carrier wthout Wgartl ng fromthe scope of this
5 i nventionS Th&CsEPENGOHPIRTSRASPAIRNEOI ARG PRIMIDTAte Withy e pj ases

the sealing devigeezldrt anhtitae! gg66ve 661 POSHEdWIde afXdiigh this spring
may be omtted without . gegarti n fr%)n%t he sclg%fe of this i nvec?t i;on.
Wth reference EETERELCRYIOPLRS ‘88?%8*‘% yiteq houging PRTIAHINT ‘e i n
t he val ve stem passdge 88pb¢58 in thesvalwdl stemgbaddade @B L odhe such as

the-tool 21 desgpiliedas c63 00VEpaFoN SBEDLE::dMyShidd Nk topledd, the.

seal i ng varve u conprtsing al ve 205, sealin ]
assenbly 219 anglemenér 7assenbhyt 761uid Fhawbed iont frmm the tpmmg‘érls
passage 79, fil fencageanbhyolighStheafiBrstNgldnent befbitd fiTowiiey NRNESE
descri bed above Thggglungega%07 [ nit 72 into the

S used. to push t )
val ve stem pa55588 sin t?Tlthl% T‘%ﬁe‘?e% JCP%Z%%JTC? Ebgl#'i | ter housing
651 engages t he i nt eThal £ahbet ahogsibny deasSigofsSheapene sadinldy and
20 the thread h bg_:}gé/@%,fé ngag e
I nt er nal threadgﬁggggﬁg ggﬁvésg?e%%§ %%%%é%ﬁ% seal | g]!a (ﬁZﬁ\ﬁflﬁﬁ{'7z
is fully iAStal heusipgt ReLvEPveesiem @ redusrd Hplned®er (QReRIAY F§T P43 is
used to nove thehgeappdg end of deNéClRowdSndet VIERN SHSALORRID adxtarndsed

e Popen PBEPEBASREHEPSRIFE S15 BHOr HIS G ot Hh AT
downward i n t hepaabages6em pathagtoesrrendt22® ab the shaft F1i9 tied housi ng
651, with the | gueL,§8d 22350fis0es8h&dntially greater than that of the
20 opening 665 at.the upper end 624 of the housing 651 so
that the housing cannot slide off of the lower end of the
shaft, thereby connecting the housing to the shaft.
However, the enlarged lower end 223 of the shaft 219 is
sized smaller than the diameter of the filter housing
25 passage 653 to permit the shaft to move longitudinally
within the housing 651 as the sealing device 213 is moved
between its open and closed positions.
The spring 421 on the shaft extends between the
sealing element c;rfier 217 and the upper end 624 of the
30 filter housing 651 to bias the filter housing toward the
lower end 223 of the shaft 219 so that the housing
remains stationary against the internal annular shoulder
35 of the valve stem during movement of the sealing
device 213 between its open and closed sealing positions.
35 The spring 421 also biases the sealing device 213 to its
closed position. In the illustrated embodiment, the



nmoving wi thin the housing. The sealing elenent carrier 30 217 “eonpr esses
the spring 4%éobeéeeen the carrier 217 and t he upper erch/68¥r0d24t he
housi ng 651 so that the bias of the spring urges the filter housing
downward.cin the val ve stem passage 33 to hold the housing stationary
I n abutnment with the internal annuBar shoulder 35 of the 35 valve
stem-25. Fluid flowng out fromthe tire T flows into the filter
housi ng passagespsingdfiateseatseloosmly againsiOtdsy Flger housing 651

PCT/ US97/ 21924

housi ng 651 andaulusf,l ?ﬂ:tré?]é 2%?”0]?1“?1 the's contﬁ“&atedert?g%@ g%@d%g%%?gd I n

t he housing. ThBa¥jPeepagured ??Lﬁ%?t#ﬁ%ﬁ¥43nﬁ?4ﬁ?qIEQMﬁﬁﬁ Eralingt er

hogSl ng paSSageglemeﬁ53ca9ﬁieﬁfwiﬂ&nt%lt¥é e 8y tﬂxrdaughlet rseo@@ewn@m%s
an 5 InLo the valve ste assage at t 659

filter housPng afdct éoPnt e ’ﬁ%\‘%c%‘%ﬁosteﬁg lg‘a%"@ gYZQESThe
fluid then exitalsbebiabes thenséﬁnlngzﬁeV1ce<2mﬁuhu|ummahlmmaﬂer Fl uid

f1 owi ng doun  "pgghs bhe +1enoleh Wl SRS 90 RALELEr SECRBLE ©- 0.

into the 10 ter ous n via t rough the
housi ng passagedGBQrﬁhagffr?@rt%ﬁe%ﬁﬁﬁe'Fﬁeﬁh}ﬁrﬁRYﬂﬂﬁéon tire T.

To renmove the filter assewbty f@féf&f&éhﬁ:\ﬁgt/e 17, thet %@all&& 9@1%3 t he

val ve body 05 is onnect ed val ve stem 2 e seal ing
valve uni 112 uRsf PEGIECERSERLIR 17 chd Ja 'R (St 2ReR38Y FRe Biniar ged
| ower end Qﬁ£tabl&henshailaﬁméncﬁoQ1wesunh|aq)uhanu991223 dﬂg&gebed

the upper end 624,0f thﬁoa‘r'y%g pIQUSIN Y %;ngaaﬁswaoi Lhe the_ sQQFl%h&g and

filter elenent 71_up out of assage 33 e&
removi ng the fiVedveelBiEnt2f FomREeing th3u¥%A¥QH999Y2§°§vnﬁPF& 88usly with

the val ve body 295eaBUy 211 &6dlfilr&s s¥ddnbldd 70, is loaded intoFipe 18
whi h the P t oI USEEROPTEo05 T CEMBI TS ASITE R, W8P o8 A GhE28nd t he
filter el enent unit ¥a theposeuey rdesrribdd ebdwsusi The pPAunbier 304t As
embodi ment, the QQ&UEBV Eé OVfe G.%f@”ﬂz%}% get e Q:@éve steF83sate and 17)
are onltted ellnlnatln e need t he 659 between the filter
housi ng 651 anduprhdl the lower end 626 of the fi ter hou51ng 651 engages
the internal annular shoulder 35 of the valve stem 25 and
20 the threaded upper end 207 of the valve body 205 engages
the internal threads of the valve stem. Once the sealing
valve unit 72 is fully installed in the valve stem
passage 33, the valve pin 43 is used to move the sealing
device 213 between its open and closed sealing positions.
25 When the sealing device 213 is moved to its
.open position, the shaft 219 of the sealing device moves
downward in the valwve stem passage 33 relative to the
filter housing 651, with the lower end 223 of the shaft
moving within the housing. The sealing element carrier
30 217 compresses the spring 421 between the carrier 217 and
the upper end 624 of the housing 651 so that the bias of
the spring urges the filter housing downward in the valve
stem passage 33 to hold the housing stationary in
abutment with the internal annular shoulder 35 of the
35 valve stem 25. Fluid flowing out from the tire T flows
into the filter housing passage 653 adjacent the lower




30 interior surface of the valve stem25. Thus, while the “out er
di anet er of WE@B&&% bk €r housing 651 shown in Fig. 18 I S peparsdham4 he
di anet er of e val've stem passage 33, the filter housing outer

di anet er -may i ncreased w thout departing fromthe scope of this _
I nvention, as long as 35 the filter hoggsing is capable of nmovenment within
t he -. vaI ve stem passage 33 for engagenent with the internal WO
98/ 26204 end 626 of the housing 651 and RCHIIS®EHeA ¥2dough the

38 annul-ar |.d f,ih S

repl acenent of Fﬁgegﬁng egén@ 7£ C? é@d {I?rm?esphousmg 65:? Gf tJhe flfth
embodi ment , thefluh-dethh0u§1¢fgs uP tlgg;_ug;h the sEichsam GERRSIRYL a pai r

of opposi ng fla&§3 F7§é £l ACSnd 5 1 stpﬁir&%% P iy ORIY hdl 83
ext endi ng bet ween™ { |lats to provide fluid conmuni catlon bet ween t he

filter housPng b&E@aEJBeGB@l‘é%dStem PagRAqR| 3R At dRHERFE BPEHEEY,
end 624 of the f£iltebi hbesifhigUshdociedliteganeralifadd A taed valoteldasen he-

10 openi ng 665 hro h t.he shaft 9 extends spring 421
seats | oosely ofi thelﬂﬂ ﬁ? a8 o 'ﬁétjhe M A tsere%roﬁﬁssﬁﬁlg %51.

Wien the seali ngodeanteoﬂaB wdnnér s SFlaid flowmmdhwremhn%lgib\ﬁé@ toits
open position, hattn28Poue aPdnd Ne SE&AL-EW E?&q'-"ﬂ Ay d in
t he valve stem %nggaggame o.- atrlls\}/e to the fi hou5| ng %%}t t he
| oner end 2923 ofliﬁérsha\ﬂﬁl%v@% V3 HFRE t PRETMARET RE 3/

el ement carri erhaﬁzlﬁg 5865686 64 Hpd i filderd elemehﬂi waerari&le.rrtar rtll'Er 217
and t he upper ePd il the 20 housing 651 so that the bias of the spring
urges the tfe housi ng downward in the val ve stem passage 33 to

hol d the housi ng stationaTy remewetpient £l tdr tagsenmpler (¥l fxrom thenradive

shoul der 35 of %Eg ggﬁ éeﬂz%hflﬁﬁvélwﬁ o5 is UlsddrRiBdtha thrdn T
flows into the te |ng gassa e 25 adj] acent the | ower pq-{;]gle%G

of the houdfng Ebe HﬁaVFsStem Fidpdr tfﬁ‘? ‘f?:l‘fei Yt % réht
di sposed in they wardhﬁéiaﬂgve'ﬁf@ tfhé tigaeshdd Ui dridamldmesl dpwdy cugh t he

(L) Ler Mousing Baseasc.Radhat oo ole it kel 19, Sisce i bdigh (e
flats 781 adj acthe thpeupped 624 of the filter housing 651 and pulls the
housing and filter element 71 up out of the valve stem’
20 passage 33, thereby removing the filter element from the
valve stem 25 simultaneously with the valve body 205 and
sealing assembly 211.
Fig. 18 illustrates a sixth embodiment similar
to the fifth embodiment in which the filtexr assembly 70
25 comprises the filter housing 651 and the filter element
71 disposed in the.filter housing. In this sixth
embodiment, the annular groove 661 and openings 663
(Figs. 16 and 17) are omitted, eliminating the need for
Ehe gap 659 between the filter housing 651 and the
30 interior surface of the valve stem 25. Thus, while the
outer diameter of the filter housing 651 shown in Fig. 18
ig less than the diameter of the valve stem passage 33,
the filter housing outer diameter may increased without
departing from the scope of this invention, as long as
35 the filter housing is capable of movement within the
valve stem passage 33 for engagement with the internal



end 624 of the housing. The fl-uid then exits the valve stem?25 in'a
convent i onal wipspesios Fl uid fl owi ng down t hrough t he val veraisgmibidows
along a reverse path, e.g., into the filter housing 651 via the
openi'ng 783, down 35 t hrough the housi ng passage 653 and filter el enent
71 and into the tire T. WD 988826204 '
PCT/ US97/ 21924 39 Whil e the
‘seal i ng val ve uanhhsl@g ahov?l@sr %5 19f the walwh@em@® -descri bed for use in

controlling fAuid flow tp% Jﬁ% 6%Sﬁhéﬂéﬂﬂd¥%ro%r%oggﬁ%@&tbﬁdwhee|
assenbl y W it is conte ated t ese units na be used_in gny 5

number of ot her OPEBLREF €§%|ﬂ55t¥%v$3 et , He Sltee POUFELRENG a

flui dI passage WsthodE dﬁﬂaréiﬁ%f%Mdlmenﬁ hﬁ.§|(§)ﬂ:?.1?.‘r dfi"llo‘ﬁ)pb@\ie@t |f_Qla;:sFor

exanpl e, valve re_used to ¢ U ow_t.hr o utility

1ines, 5 aut gﬁ'ﬂ)t f“%ac?ﬁg ﬁ'éﬁt‘f‘%‘f’eﬁneéf‘% "[rﬁe ré‘# A PPESRES: | %Eﬂ ng 10

units, carbonateﬁtbadenggbehwe@mn@he Ehat ot e pappateatilaiid in which it

| s necessary tog ﬂﬁﬁ?gagkgﬁdbééxp&ﬂ hEk?é'gf'J.]E\:e ?@%gq%asgggev%ls\éeaﬁar es
e replaced pby t

currently used n aratus nmm seal ing val ve
units of t Reepvad¥at Stﬁf‘hepip%\%%%@;é3 defoF%leEﬁ‘-T{ Ifske 623p Aatthe are 15
generfi: lé qui tﬁfimeéi: héﬁﬁiﬂnéhﬁslti'@ yehena XOF 1, and 1frﬂdlhialése|teﬂéent
installe t hese pass orr r

exanpl e, th@ fi PPEP Egeﬁggtgﬂu ugh§%%ﬁﬁh ﬁ%“@ﬁngE9%$Few%ﬁ thﬁg

i nvention are  pspténgbtgl seatsnl@@eelwn@@ mhe(hppertanﬂ i62éhef itiredi anet er .
However, 20 byf§§¥F9 hgﬁs ed mesh size of the filter elenent,

the rate of flui ow thro % e passage_is, general | ug%ffected by
instal | ati on of the f|IteWh@Feﬁ%%tS¢%ﬁ%¢EedeV1C?x%i§a this sixth | t

wi |l be observedmbbalinbAe 187REEEAGS hBts Zpen qf&s:mm Olthet layafitse19
attachi ng Ege filt

7 f
obj ectives*3f tRE Ehe® Sﬁ?@%ﬁ%t&?%ﬁ%$tm%¥9%uﬁ9%ﬁ%%fgoéfﬁ%} Lgﬁtggébxgrlous

results. FpaseagapB2, rédabise tmetﬁeIfx&teﬁehnﬂﬁln9165§d|W¥§¥Iﬁﬂﬁ
?lrgltaneously Tb&?rtQﬁdvéﬁ%eofoiﬁézghéétQM6U1H§‘%ﬂﬁHﬂn 3 hoh@qngeparate
ilter insertion steps._of

descrl bed above th respec%
the filter |nseFPFoﬁeFéépg element carxier 217 compresses t e spring 4

between the carrier 217 and the upper end 624 of the

20 housing 651 so that the bias of the spring urges the
filter housing downward in the valve stem passage 33 to
hold the housing stationary in abutment with the intermal
annular shoulder 35 of the valve_stem 25. Fluid flowing
out from the tire T flows into the filter housing passage

25 653 adjacent the lower end 626 of the housing 651 and is
filtered through the filter element 71 disposed in the
housing. The filtered fluid then flows up through the
filter housing passage 653 and out of the housing 651
(and into the valve stem passage 33) through the opening

30 783 extending between the flats 781 adjacent the upper
end 624 of the housing. The fluid then exits the valve
stem 25 in a conventional manner. Fluid flowing down
through the valve stem flows along a reverse path, e.g.,
into the filter housing 651 via the opening 783, down

35 through the housing passage 653 and filter element 71 and
into the tire T.



may be omtted. Accordingly, the filter passage 77 and filter- | oading

assenbl y 61 ool may al so be ~omtted, thus sinpl

const.ructi-on éﬂ%&gg;erat ion of 35 the tool. In addition, ?l‘féyl\k}gﬁ\%”gore :
27 and filter el ement 71 can be renoved fromthe val ve stem passage 33
WD. 98/ 26204 39 PCT/ US97/ 21924

40 - and replaced without the additional cost and effort

associ ated with repl aci ngyie \&lé/%eiilqrﬂgﬁralve units 72 of FSIg@:CGGt-hG
filter element 71 is retainged, on val ve core 27

dr oppi ng and | A¥hGERAE 314 é}escf?’lq’eé% B e R P@&E@&&lﬂgAlfP'bl n§l1°8’r _
si mul t aneous r esM@lgh the ofalwe dtdnt @5 elferppnenihaiid wheed essew®lyfrom

the valve o TLoIR PaSSags plag, 190 Shie 098d 2l BesBRRLE an

filter el ement feover, because ter elenent is
secured in % stmimoemargf padiar cﬁﬂb)&latméiamngscék?ﬁéﬁén% srtemdor,| ve

assenbly, such as. cérﬁéf%]£ﬂ§ a flufﬂ‘ﬂHﬁBaQ%lWEEh%htOHébbitQﬂ@aﬁkﬁﬁ t he

interior surface o e vVal ve stem 25, by the sprin 421 grai ng t he

filter to EheeeRmLY t&b’sﬁtlrfﬁf?n%%du tqror?aﬁamalreuct &€ FOT

mechani cal devigge i $s&@0tl r@sht Aol Iﬁl.u/iad VL ahriomighotdd ity 1imelsyl ar
casing) for installing. the filter |

mai nt ai ni ng t he® ‘?‘f?‘f‘%‘?l‘é?’er’%efﬁufenna 3 xeéi &mmqrcmtl i3 %%Phté'%prfgzlsagl e 33,
t hus provid ng dmiteasyarbonatedthkavendas ruﬁcftma;alamél @Gh@@?%aﬁulst er

el ement in ﬁhﬁl’x?@ﬁsﬂge:s cessary to cddtRAl tHiHdaE] o @ hyRighn @
val ve unit 72 01' t first enbodinment (Fl%ﬁraxqe?i |n Wmchthe spring
e

( not showgasing he Thg WaR £XRF SHHRS, @;ﬂ body
205 so that a S%P%w@tmwme Nt Xeadeds oyl tdey s¥aling vfadnres itrg otthe

spring seat argtf__not q?ﬁlred,,rhen a?ses%gﬁes d%ﬁ%ﬁé g,s el e ASIALE AR

whi ch control rou sage |s esi red.
As vari ouslfhangeserally dpeitmdenakl ¢ kfél@'bd#éit the ygAyer l?@trleolﬁ'-‘dand

met hods wi t hout ?f@@ftéf&néﬂ@niﬁah%lled SRR RS ﬁa@% ‘éeﬂﬁllsQ:ﬂ,bdt is
i ntended that a

n the | accoRpERGRARREN TP Lhal 1P Pt salter ShertA T e
and not in a ||§h&WﬁglﬁeﬂBe embodiments of this invention are preferably
in the range of 0.1 - 0.2 inches in diameter. However,
20 by using the disclosed mesh size of the filter element,
the rate of fluid flow through the passage is generally
unaffected by installation of the filter element in the
passage.
It will be observed from the foregoing that
25 affixing or otherwise attaching the filter element 71 to
the valve core 27 satisfies various objectives of the
present invention and offers other advantageous results.
For example, because the filter element 71 is installable
simultaneously with the valve core 27 as a single unit,
30 the separate filter insertion steps of the method
described above with respect to the filter insertion tool
may be omitted. Accordingly, the filter passage 77 and
filter loading assembly 61 of the tool may also be
.omitted, thus simplifying construction and operation of
35 - the tool. In addition, the valve core 27 and filter
element 71 can be removed from the valve stem passage 33
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41 WHAT IS CLAIMED | S: ) 1. A sealing valve uni't for
control |i ngWPa8/26204 f| ow of fluid through a passage defi ned BSI/¥$982194er i or
surface of a tubular casing, the sealing valve unit havi ng i nner and '
outer ends and being adapted to be 5 inserted, inner end first, in an

I nward direction into t he passage of*% he tubul ar casing, said sealing

val ve unit ¢ ri sing: . .val ve_ body_havi n | ongi t udi nal
axis and a - ﬁ%ﬁpﬁmc%a WEEREUER RSt ﬁﬁ%bbh‘?n%%i ‘&%%‘él%ét%%%lb"ei ng 10
formed for rel cosaldiateshmitchi erpllacihg thbulralveasterm 25. when t he val ve

body is inserted into the a ok I R [,t 1 on
i n which the | ongitudinal S&iégaglﬁgg%i?ﬁg %%%@‘g‘?g g{en]ggzﬁl%lcrgeacgi%?%v&% h
t he passage; Valve core 27; Ghpvriskaefofreppinalard besing Fhe filter g

seal i ng assenble) My Il g Fe888bANY AEYbGEng foRUfthErt fioBe MdmiiOral
devi ce_bei ng mpvabl e in an

engagenent wi tgﬁt h%%l,\ie seat, the sgal |£9

inward directi Wi LlteroghBRent o 7L h@RNPal ItV e elPTs rom EF® dl @S ng
posi tion | mten passheesaal abhgodarggatesethe ngéyd efopnge sdgeratd ve 20
seat to bl ock fdiyi I o] he b in e dy_.t 0o an open
position in \/\hlflé'h t%hxfa eg'\egéﬁtep%g%gge%gggi gésl' s%%%%%@%%[bﬁ%%aép é\?ealtv%e seat to
permit fluid flfdkten elgment ighsegyred dnda stationary posgitfidn &y diferent

adjb atceni _ tllfole i @w@oel@eht@{ othendSvaseal ?Qgeﬁﬂfaiy,el yltmﬁ a&ftrﬁy gsgeeokjfwer
substantially reventing passage of particul ate matter of a size
capabl e of inté?ﬁ@%?%g%ﬂﬁ@ﬁgﬁgﬁgﬂ%ﬂfyo?n AL SR glnteripy i fars &F

cl osed seal i ngthesivihilew, stem 25, or by sheédspaing &mmhurgmngiﬂhgefimﬂﬁﬁy
and filter 30 I ' S uct ed . |
assenbly with Sﬁe%g%%t tggkﬂggaeggggg%{bﬁbfﬁ?h%‘?%%h%%@ &rﬁc%'gjlr%g csslﬂo t hat
they can be si Mmgichandesadl feviasealsetieavired insthgylealns tstam tlaxr ihamar

casing passage tafhlar casing) for installing the filter element in the
valve stem and maintaining the filter element in a fixed
position in the passage 33, thus providing for easy
installation of the valve core 27 and filter element in
the passage.

20 In particular, the sealing valve unit 72 of the
first embodiment (Figs. 6-9), in which the spring (not
shown) of the valve core 27 is contained in the valve
body 205 so that a spring seat and internal shoulder 35
for seating the spring seat are not required, can be

25 installed into ény passage in which control of the fluid
flow through the passage is desired.

As various changes could be made in the above
constructions and methods without departing from the
scope of the invention, it is intended that all matter

30 contained in the above description or shown in the
accompanying drawings shall be interpreted as
illustrative and not in a limiting sense.
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si mul taneou%g glg&m/ed as a single unit fromthe tubular 35 %Cf,ﬁgéﬁgpu .

passage. A sealing valve unit as set fort

1 wherein said filter el errent Is attached to the '§"ea1"i"'ng -—devi-ce.-.

3. A sealing valve unit as set forth in é:iai m ai d sealing
devi<ce is novable relative to the filter el erre ”i"‘ﬂ,g deV| ce
noves between iggar 15 OPSATMES ¥d.0sed positions.

sealing valve unit as set forth in claim 3 where| n the fllter eI errent
has a filtering end portion adapted to extend across the passage, the
filter el enent bei ng 5] zew syl icRpfvaQieedirfier forgagntgolidngasieg so 5

t hat substanti a | uid flow g hr t

Lhrough the 11 FAVY rof chipds st s% 7 R R By cnePRRRAGI pASSES
5. A sealing vadwefaretofisa simbﬁ]cam rcasn-ng,altrhe seal ipige vailvesand tf i | t er

el enent is suffyedant!yn Vé]éle&iﬁde r encfé)%frﬁ Bei%idt *ﬁa Ear kel paur f ace of

the tubul ar casjng en t aln val ve is instal i n the casing,

but 5 suff$ci eq:nwr%%qlfflrﬂrbﬂ?emﬁ Fi585 ¥l 3o inwagd rdéF&Ftv}en 1Nty the

tubul ar casing @se thessape Icﬂg ey imduliesdwEnmgesaid sebdinperadne cl osed
positions. A sealing valve unit as set forth in claim
5 wherein the f’f’?’f%rc%q‘%ﬂa%n% configured to have the shape of a

bal | oon surrounding at | eastalwedadphafiche longidaiding ldewise ansaiad

(L1210 o ekt ek, AR T,y B o1 O
devi ce. 10 formed for releasa le connection to the tubular %a51n
when the valve body is inserted into the passage of the
tubular casing to a position in which the longitudinal
axis of the body is generally coaxial with the passage;
a valve seat on the valve body;

15 a sealing assembly comprising a sealing device
adapted for sealing engagement with the valve seat, the
sealing device being movable in an inward direction with
respect to the valve seat from a closed sealing position
in which the sealing device sealingly engages the wvalve

20 seat to block fluid flow through the bore in the valve
body to an open position in which the sealing device is
spaced from the valve seat to permit f£luid flow through
the bore; and

a filter element adjacent the inner end of the

25 sealing valve unit configured for substantially
preventing passage of particulate matter of a size
capable of interfering with movement of the sealing
device to its closed sealing position; -

said valve body, sealing assembly and filter

30 element being so constructed that they are held in
assembly with one another independent of the tubular
éasing so that they can be simultaneously installed as a

single unit in the tubular casing passage and

Thls Sheet Has Been Repl
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WD 98/ 26204 7. A sealing
Conpr i 805 aaéeia%hw&?ref llllllllﬂllﬂ‘lllﬂﬁllllLlllf“”‘;?r igi‘r Sohe the sed PeEram

and a shaft ext endi ng Fnwar d’ friomthe carrier away fromthe valve 5
seat, the sealing valve further conprising a filter assenbly conpri sing
the filter element and a band around 4%he neck of the filter elenent for

attaching the fi element to the shaft, .said ft _havin n

ol arged end..  Sitilsaneqia i HEndshd 15 ¥ ot by bR B bnothe! Buben e n
10" from s35 ppicasiid passatistal end of the shaft. 8. A
sealing valve unit as set forth in claim 7 further conprising an
actuator pin extending outwardly fromthe sealing device through the

| ongi tudi nal bore in 3 he A/ depd ipstiyalysi ynakt agt 8etpfarkhviRgcdaivut er

end 5 adapted 1 ale-dushedd mady diemehtvest acthensal ¥ve @EQYsgallﬁQr

novi ng t he sead%‘g-deV|ce to its open position.
seal ing val ve MTY*H® set forth in claim 3 wherein the filter el ement

has a generally cyllndrlcal S|de wal | and an end wall defining a
filtering end portion 1' 'nIR;era‘i'v‘é'TEHEt éé' QeE k&?&heiﬁnﬁﬂ{a Rei ng
5 open at an end opp05|te the f| orti f e

surroundi ng at 1é’§”$€lr%tubcﬁ5tli%rﬁe@flltq§fe @@apﬁngs mova’e%céelatlve to thd
10. A sealing Vﬂil&féﬂréﬁenféﬁmts%is fthet @e‘a‘ll@lbaﬁgirlce fovbsreebwsahditsl ter

el enent is adapted for,attac to the sealing device generally at
the open end of°R%fe 309 §59% 33 saidqps - | 11. A sealing valve
unit as set forth in claim 3 wherein the filter element is configured

to have the gener al gbap%.%%a i%gu%%EGEauﬁlgaaf Fét'%@ftﬂ ?knglalm .

portion adapted to extend across the_pass ement bei ng
si zed and conf I%;d’fl'tﬁfqlé% %@lﬁ@q |gd ement has a fllterlng end portion

adapted to extend across the passage, the filter element
being sized and configured for engaging the casing so

5 that substantially all of the fluid flowing through the
passage passes through the filtering end portion of the
filter element.

§. A sealing valve unit as set forth in claim_
4 wherein said filter element is sufficiently flexible to
conform to the interior surface of the tubular casing
when the sealing valve is installed in the casing, but
.5 sufficiently stiff to remain in fixed position relative
to the tubular casing as the sealing device moves between
its open and closed positions.

6. A sealing valve unit as set forth in claim
5 wherein the filter element is configured to have the
shape of a balloon surrounding at least a portion of the
sealing device, said filter element having a body adapted
5 for engagement with the interior surface of the tubular
casing and a neck attached to the sealing device.
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Y“r!])t 2?{ g?zgﬁr&gﬁg%ﬁ%é the”lmmmﬂ ’mﬁﬁmubst antially all (315752(?;92‘:4' ui d

flowi.ng throu passage passés through the filteri ng en rtion
of the filter elenent, the filter el enment surroundi ng at Ieast a

portion of the 10 seal I ng devi ce. 43 12. A sealing valve
unit- as set forth in claim 11 wherein said filter elenent is adapted
for attachment to the %?%éaﬂg.rféeWa(ﬁre unit as set forthl3n £18¢al kN9
valve unit as set forth in clai:m 3 wherein the filter elenent has a

mesh size of apthprein said grRlfing seyice comprises a seaiingpelgieffyg

valve unit as seted®fidy idahaing the skhlihey ellenche,f ahdea shefent mesh
si.ze i s about 30-80

I t-
as set forth irerehding ln“ﬁ‘i?\/rf'erroé‘} Fhs sFHieE aglaé’rrgﬁtomrsrggﬁl glgzsggl \s/eagglut
40- SP _ Sr cremet, the Seallng‘ valvel Gurthegnlcdomprisling eniftil&exset forth
in claim

of ab%{%ﬁ@_g% ltrfgf tqleermtte*ia%lénfm' T br 8354eh$Bund

di anet er : . . In co |nat|on W th
a tubul ar casi righe neckR4 t‘r’dleh fﬂé‘s@é‘g@%ﬁ‘f@n@t mu@ﬁtéé’ﬂlﬁ&dtw &h1tRTeri or
surface of the £asidrt ttb IGH idHhME| W ididhadf¥ havingCemnt eahbirged: badf | ow

of fluid through, ' . It '
of  yuLd Lhrough 118 PASSRYSie (i RSPGRLYG VB! AA3KL00C1BRgR A"
10 from slipping off the distal end of the shaft.

8. A sealing valve unit as set forth in claim
7 further comprising an actuator pin extending o&twardly
from the sealing device through the longitudinal bore in
the valve body, said actuator pin having an outer end
5 adapted to be pushed inwardly relative to the valve body
for moving the sealing device to its open position.

9. A sealing valve unit as set forth in claim
3 wherein the filter element has a generally cylindrical
side wall and an end wall defining a filtering end
portion of the filter element, said filter element being
5 open at an end opposite the filtering end portion and
generally surrounding at least a portion of the sealing

device.

10. A sealing valve unit as set forth in claim
. 9 wherein said filter element is adapted for attachment
to the sealing device generally at the open end of the

filter element. -

11. A sealing valve unit as set forth in claim
3 wherein the filter element is configured to have the
.general shape of a frustum and has a filtering end
portion adapted to extend across the passage, the filter
5 element being sized and configured for engaging the
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body- r.el easabl’y“secured 16 10 of the tubul ar ‘casrng, said
val ve body having a WD 98/ 26204 PCT/ US97/ 21924

45 | ongi tudi nal axis generally cg&gial w th said passage, and a
| onrgi t udi nal bore through the val ve body; a val ve seat on

Ei he val \{g bodyj;n;erilor surfaceblcﬁ %_@@Ihicta%iﬁgsiesbtuae?m?%@éﬂ@i%ﬁﬁaéim
evice 1 -seal i y_.en abl.e wi val ve seat, e sealin

devi o bei ng it die i iah SR SHRELORohis PRSPAIBERS5SS CRESITR val ve
seat from a clusedidesdring pesl poation oifi ehe filtéheebendning tehani sm
sealingly eng t he vg!% . I | yi t hg o t he bore
in the val ve g%lgt}?% ealn . e ossg%tr’fo%glgilf‘?oﬁgi %géﬁ%c% gﬁ%%ﬁél‘%g %vi ceis
spaced fri¥m seaking \@8wieeseat to permit fluid flow through the bore; and
a filter elenent adjacent the inner end of the seal ing val ve unit
configured for substantially Rrevenhing gassage of particulate mtter
of a size 25 capable oft4-nt & FEALAGIWVRAVRDIRHENRS 0Pt nkOER dmclaim
device to its 1l efed«aignldaigl fadickroBlement is adaptedSfo¥ et yehdotty,
seal i ng asse d filster. a2 £l enent being so constructed that they are
hel d in n&%%é%gii;%a%ﬁwgbﬁgvéﬁgfher i ndependent of the tubular 30
casing so that they can be sinultaneously installed as a single unit

in the tubular casing pagsagq aediling vailgul haDEOHS! Yot eFOME] AS &1 simdl e
unit fromthe tublul ar, A seal i ng val ve

casi ng. 18,
unit as set for HPSEFIA &% fﬁte%?'a\%ﬁ@?EFnh?ﬁeaf‘F??]érs’e‘f%r%ﬁlta%tas‘
filtering end oo tii@rons. adapted to extend across the passage, the fiftter
el enent bei ng si zed .and configured for engaging the casing so 5 that
substantially all of the fluid flow ng through the passage passes
through the filtering edd-poft Bealangt malve unit|agrset efprth in claim

13 wherein the filter element mesh size is about 30-80

‘adapted to be inserter ' last, in an inward direction into
t he passagewgs)gb&m?ea !Hmmmm‘!: !L’!ﬂ conpri si ng: PCTIUSYTI21922. val ve
en .o

microns.

15. A sealing valve unit as set forth in claim
14 wherxein the filter element mesh size is about 40-50
microns.

16. A sealing valve unit as set forth in claim
3 wherein the filter element has a maximum transverse
diameter of about 0.1-0.2 inches.

17. In combination with a tubular casing
having a passage therethrough defined by an interior
surface of the casing, a sealing valve unit for
controlling the flow of fluid through the passage, the

5 sealing valve unit having inner and outer ends and being
adapted to be inserted, inner end first, in an inward
direction into the passage, said sealing valve unit
comprising:

a valve body releasably secured in the passage

10 of the tubular casing, said valve body having a
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val ve unit - Ing 1 nner ‘and odter ends and being adapted to be

WO 98/ 26204 PCT/ US97/ 21924
46 5 inserted, inner end first, A& an inward direction into
t he -passage of the tubul ar casing, said sealing valve uni t

. aiormri si ngil ]__?ngdj.tucliiréal anfih@ gﬁéﬁltlﬁmedmwauglﬁdhg@@iaggmlag@si s and
. ~ . longi I n ore roy sai q,val v ody .bei ng 10
formed for rel e b"f‘ef%%h%‘b‘%’r %E%e‘g}%ﬁ%gk’@aéﬁaﬁge b when t he
val ve body is inserted iniovdles pessagm dfhet helve body;t ubul ar casing to a
position in which the | ongi éé’agiﬂ?& assembly %g&:\%fsitn@e Dadu1iy %’é%{i@e' y

coaxial with the passage; ) ve “seat on the valve
body: 155  sealingly sengagealylaigsidiblibe sdivssiseita $88 5631406 ce
adapted for Sea&éﬂ?c@?‘ﬂéﬂﬁé‘%vdbié‘_irh%ﬂ@lﬂb&ﬁ?%irédt@.on with reegddty

devi ce being novable in an inward_ direction spect, to t‘h%

th .. I
val ve seat front@ ER®sERl¥e 93y Pt 3 o‘ﬁmse\ﬁ sealiing position do, whigs
Slﬁvi ge seal i ngl uhglngagbsng heestedviesm sl inglaaterigadasothel maildref Iseatt toough
e bore int alve . OSi ti ' | . lin
device is ebilo%')ﬁa%]é‘éllcfir%]ﬁ?"?ﬁ%yﬁc}eﬁ%tg%lgegg}%% ”;le’% rir-i(yté HA&:Q% ﬁagw]?ﬁ?%glgh )
the bore; 26d open position in whigh ttdre Berlisly dedjigceds EPaGefd&E®nd of

the 25  seal{n0yyplyessat S g ANt Ron | 0w & Hrdhugngae e and
i nternal shoul der of the ?:asi ng s%@%rl]at subst anti al ginGRE Rpriedie an

Ly all f .t he
fluid flow ng through the®pakstRfe PRGN AFIRATFNC the lnnﬁ’rﬁeef’ii toé:Ir) the
assenbly, the fiéiBingssabbéyuhheleshhigared for suddttaertielldiyent confi gured

f bstanti al | ti 30 ' ; '
capable of - PYeVERE IRy Piasaqy of MEARRR My Mol RO TR 010 T

cl osed seakbng papablenef interfering with wpuemendl B Fd@y seaddinong
assenbly and fifiefce to itsaSBEI Yadil 11l SoHUIMd uct ed that they are
held in 35 ‘assembly wif one anotler odenendeiledhy e d Wi
element being so constructed that they are held in
assembly with one another independent of the tubular
30 casihg so that they can be simultaneously installed as a
single unit in the tubular casing passage and
simultaneously removed as a single unit from the tubular

casing.

18. A sealing valve unit as set forth in claim
17 wherein the filter element has a filtering end portion
adapted to extend across the passage, the filter element
being sized and configured for engaging the casing so
5 that substantially all of the fluid flowing through the
passage passes through the filtering end portion of the

filter element.

19. A sealing valve unit for controlling the
'flow of fluid through a passage in a tubular casing
having an internal shoulder, the sealing valve unit
having inner and outer ends and being adapted to be

This Sheet Has Be

g [rEE




casing so that they cag,ﬂmﬁmqmgﬂm] Ly installed as a single
unit in the ?Hﬂﬂ si nmul t aneousl renoved as a
' rom b Mo iﬂ ' " Thi BCEYSEV21P245

single unit e tubul &r ¢ i ng passage. Thi

Been -Repl.aced ' 47

20. A sealing valve unit as set forth inglaim . 19 wherein the
filter assenbly conprises the filter - elenent and a spring seat-
attached o5t Neisgaidy, dBMER end first, irf UG SBLERA 3E3boDELRO;AdRPed.
for securing-the filter el 'ement between the spring sea he

i nternal shoul def® passage of thq HEREST FaARET  t Reidesrrhdngaredves
installed in thenit comprisimpssage to maintain the filter element in a
stationary pos ass s_th eal L ng devi ce noves
between its open and cl osae glgfseftl 4?{ nﬁgﬁt angF‘gﬁéﬁPai dxis’and favi ng
afiltering endlﬂifegltﬁlt#irsalz&bm¢1@mﬂﬁfgmug@ f said valvéObodgnpafhgg t he

internal spoul degenda 115 RASRANRNIR Rahection to théuQ§£ T&kaﬁg¥ﬁ§§| of

the fluid fl ow t hrough t he passage passes rou
filtering end pBI®? df% f"""l]lﬁ‘@e body is inseptegr lefenthe. passage of the

21. | A segl i ng vtalh&ﬂamﬁa@&@&fto faorpda iAol ahMvhich the loR§iMh&igAD the
seal i ng devi ce r se arrier carrying
the sealing el ea%nglg Afsg:%a B ' sggeneﬁgg.llyegpgﬁagﬁgwﬂ:‘&ﬂ; Re rpansRge/

carrier away fromthe a vegvealseatseat thehwagpei hgdgeat bei ng connect ed

to the shafyg, d 388l 3gs¥aby Ea&gbﬁélﬁswréé%fﬂn §8¢108
retai ned on he shaft betvveen rrier rrng seat
f or lartisdy f9te sesdiingg e&@?ﬁ@@eflb'mﬂ?‘ahl thecvakeq F¢i®Reand

for biasing thesesyirimg cmarce badhg tovablet e aAt eAWard dired®ion SOk der
eneni_remain

gzatrgngﬁilgg the s%%lln %gckgevﬁggtggngrgﬁlgeélﬁﬁ?aeiﬁa}%%gdﬁﬁﬁﬁE&ﬁP
cl osed pOSItICN%? which the sealing device sealingly engages the valve
20 seat to block fluid flow through the bore in the wvalve
body to an open position in which the sealing device is
spaced from the valve seat to permit f£luid flow through
the bore; and
a filter assembly adjacent the inner end of the
25 sealing valve unit sized and configured for engaging the
internal shoulder of the casing so that substantially all
of the fluid flowing through the passage passes through
the filter assembly, the filter assembly including a
filter element configured for substantially preventing
30 passage of particulate matter of a size capable of
interfering with movement of the sealing device to its
closed sealing position;
said valve body, sealing assembly and filter
assembly being so constructed that they are held in
35 assembly with one another independent of the tubular
casing so that they can be simultaneously installed as a
single unit in the tubular casing passage and
simultaneously removed as a single unit from the tubular
casing passage. '
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filter elenent

portion

sprrng seat.
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seal ing val ve:
fully encl oses
conpri ses a baepdement anduadsphéng§i séat ateachedfios Ehéea&nlmpgfﬂeéi&éer

prevents the flﬁgg%bgﬁkﬁégga?$§%$§ |%§¥%Eg fb%rﬁﬁcéiﬁh%lg%al en o?e?Le

elenent to the

shaft.

5

an end wdl |l ¢ |n|ng a filtering en
5 being open at an end opposite the filtering end
and general |y surroundirng at | east a portion of the
Thi s Sheet Has Been Repl aced WO 98/ 26204

20. A sealing valve unii8 as set forth in &laind

sai d

t 1 h.ij th | t |
18 wr&3einy chd Elabr el iy (oSS S ke iliener © O

element bepween thg| sngmal %a*analnd dshe einteymanl | sheykden

21 wherein thegki hher c8keABNhes ehéagésﬂlﬁ YaBrSPLd nﬂlstalléd?ain the

25. A sealing valve unit as set

S emont has 2 lpesseentosnatpiatnoeht "t Melr St lhment 8 Aptat s
t he f pbkétiehetmnthe pasbegagasi zesd a@ﬂln@mfd@ﬂ&¢ﬂiddﬂe$ngaglng

passage,

the casing so
passage passes

10

10

Bk aEhn R CPEh B efanat oo e I RBhe 2

having a filtering en portlon sized and configured for
engaging the internal shoulder of the passage so that
substantially all of the fluid flowing through the:

X . . \
passage passes through the filtering end portion of the

filter element.

21. A sealing valve unit as set forth in claim
20 wherein the sealing device comprises a sealing
element, a carrier carrying the sealing element and a
shaft extending inward from the carrier away from the
valve seat, the spring seat being connected to the shaft,
the sealing valve further comprising a spring retained on
the shaft between the carrier and the spring seat for
biasing the sealing device toward its closed position and
for biasing the spring seat inward toward the internal
shoulder of the casing so that the spring seat and filter
element remain stationary as the sealing device moves

between its open and closed positions.

22. A sealing valve unit as set forth in claim
21 wherein the filter element of the filter assembly has
a generally cylindrical side wall and an end wall
defining a filtering end portion, said filter element
being open at an end opposite the filtering end portion
and generally surrounding at least a portion of the

spring seat.
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26. A sealing valve uni H t forth in claim 25 wherein the sealing
devi ce conpr. '@B Iz u wm a carrier carrying ,ng

el enent. and Vgagg’z‘%oi , Mrd fromthe carrier a%é@uérggknghe 5
val ve seat, thefllter assenbl y co r|S|ngthef|Iter el enent and a
spring seat attached to the shaft, the spring seat being adapted for
engagenent with the I nt ernal shoul&%r of the casing, the sealing valve

uni t further conprising @ YREINGG %@tkz@eﬁn% BBeséBafér@ﬁti{\ﬁeé'léﬁn the
carrier and the spring seat, the fi Iter el enent _bei ng cl anped between

the spring and 3he'RgreiRy %I@at 11§1§|rde emegty £y Lii 5§Fh§s?ﬁet§%aﬁ>ﬁbnﬂew ce
toward its cl ossasht and)OcS:té o1 vad aliseably Fetheli Bempedses NyEbandovard

t he i nt er nal sho f the aS| n o th e_spring t_15 and
filter el emont FERED 2o ARbacRtngbhader il D een
its open ard CIQﬂsambrFIDSIQ |tdres shaft of\/\Dh@BBE&Z@ng device so BT USeg/ 21924
49 [ r I n

wherein the fil ter asseér%)‘:l9 é‘%glrt:églet\?% lﬂl?' ?Seighege Fg?r%n?ﬂé dmé fi ter
housi ng adapt ed-%rdsie itf¥¢ shaffne jnternal shoul der of the

t ubul ar casing so that substantl ally all of the fluid flow ng through
t he ..passage passes t ug the f.ilter  housi ng . el enent
bei ng general |y di sposed lﬁ'el? Wg&gl nbml as Se{: korth ) ia

seal i ng val ve W2l twheesresiagt tth tﬂlhtlercleé.lement 1s23ttnhehednt0h€hé|$plemc_mou3| ng
is generally cyldndrical and has a passage extending | ongi tudi nal I'y

t her et hr ough, the filter housing having an openi ng conmmunicating wth
5 the tubular casing passage for providing fluid comuni (%at i on

bet ween the fil ter housi ngs pagsagalang tvagve unitulsl aétceér@g PR SSBaEtm
29. A sealing v uni t qi %1'forthl ab ﬁé? wherein.at |eas
portion of the¥ I‘”f ﬁvr?g ager e eﬁ‘ﬁn &F &i 4 %?l%%b%?%n??ﬁﬂ'?/ Iess
t han t he di anetastapfed to extend across the passage, the filter element
being sized and configured for engaging the casing so
5 that substantially all of the fluid flowing through the
passage passes through the filtering end portion of the
filter element.

26. A sealing valve unit as set forth in claim
25 wherein the sealing device comprises a sealing
element, a carrier carrying the sealing element and a
shaft extending inward from the carrier away from the
5 valve seat, the filter assembly comprising the filter
' element and a spring seat attached to the shaft, the
spring seat being adapted for engagement with the
internal shoulder of the casing, the sealing valve unit
further comprising a spring retained on the shaft between
10 the carrier and the spring seat, the filter element being
clamped between the Spring and the spring seat, said
spring biasing the sealing device toward its closed
position and biasing the spring seat inward toward the
internal shoulder of the casing so that the spring seat
15 and filter element remain stationary as the sealing

device moves between its open and closed positionms.
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t he passage.to define a ga bet ween the fllter housing 5 and an-interior

surface of theeEasiig dﬁ“lmmﬂ B“tullllumassage t he openi ng pepb8Eridht er

housi-ng bei ng spaced filter elenent and providing fluid

comuni cati on between thé ff1ter hou3|ng passage and the gap to permt
fluid flowing outward through the filtergdlO housing to flow out of the
housi ng and into the val ve st em passage. 30. A

rs1eal i ng val vg unit as setaf, orWIsieralquhlgi malved&&i‘ﬁ/ﬂaéeisétt berthl ﬁ.ﬁrcga!ﬂﬁai ng
as a pall‘ 0 O ext.erna at s n an openi n I.ng et ween
The B PRLT O WPk R ISR ACRRTEAY GORERRornEnE ) FELF e R s

passage and tfueleﬁentsﬁnﬁnqxﬁ§EMgr holwe ioge aidagtdi figr engagamedtowumhrd of

the filter ele ; that
PCT/USQ?/ZIQZJE%Q ‘internal gﬁQ&%@%%ﬁ%&4the tubulga casing so a 31 A

seal i ng valve wvhstentallyoadd o she dluid flgwipgr Ehrovak SBEIing device

i s nmovabl e rel Qidééfég}é) ;Hl%es thxfdulghelthésiﬁ.m&b)t &&ubﬂﬁg$e@hénglﬂi€%\r09 Imoves
seal i ng

Vel ve uni as SHETRY AP BEORTA11Y S3POREeinobREr FFRETSBPPRE Feans

for retaining the filter assembly in engagenent with the interna

shoul der of the passage 3s s%*éﬁl%%aUa&Qe §¥1&Eea§°¥§§ -BSE gﬁeﬂni E§?i§

open and cl osed positions. Ve uni
set forth in cl2# mhereirgXthghdiiditen heusdag A§ aév%élmcxlsnémcra\%t endi ng

inward of the réaféaf% @f@éésra@@ re%eylalmg 3eabittiienally Ehéfgeméﬁgﬁbl y
conprising the filt eIe filter ,housin

.and
attachnent to e G %ﬁlng havFF@hﬁPh8p95?98 §8§guﬂﬁag£bﬂgeW@§Benent
with the i erndle tubulswuaddmgobasibageulfokraprogsdiggsdluhdt substantially

al | of theanlrthﬁéaltﬁ‘Mrf‘%ettWe%ﬂgtEhteh%13@§§aﬁgugi‘ﬁ§e§aéQé&é’ggnd the

tubular casing passage.

29. A sealing valve unit as set forth in claim

28 wherein at least a portion of the filter housing has
an outer diameter substantially less than the diameter of
the passage to define a gap between the filter housing

5 and an interior surface of the casing defining the
passage, the opening in the filter housing being spaced
outward of the filter element and providing fluid
communication between the filter housing passage and the
gap to permit fluid flowing outward through the filter

10 housing to flow out of the housing and into the valve

stem passage.

30. A sealing valve unit as set forth in claim
28 wherein the filter housing has a pair of opposing
external flats and an opening extending between the flats
to provide fluid communication between the filter housing
5 passage and the valve stem passage, the opening being
spaced outward of the filter element.
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the filter housing, t ' el bei ng di sposed in 10 the filter
housi ng. W]{!’"HMIWHH@WE valve unit as set forth i clai'm
33 wherei n.tWO9%R262% ng dewvice Tur sconprises a sealing PCT/EB%aM4 and
a carrier. carrying the sealing el enent, the shaft extending inward
fromthe carrier anay fromthe 5 val ve seat, said spring neans
conprising a spring on the shaft e%ﬂbnding general ly between the

carrier and the fil tar hxsi ng.for bi. asi ng.t he fil te£ housing into
engagenent with the internal §h&FPdeF9oi e BHREFnGS a8t TorthelRegiatg
devi ce noves bétSwedrernain dpen sead iogodedit® ispmevébbasrelative to the

35. A nethod fofy ey Qdd e p : | C ter through a
val ve assenbl y%(’)nflﬂ;é% taéépeﬁgjl} %sc?%%egﬁggéggn%\gggééa#ééﬁeﬁgﬁvé%%%nﬁﬁ
defining an ~ °Penr and gosggopositions.  pCT/ US97/ 21924

encl osed interior volune for holding fluid under 5 pressure, said valve
assenbly conprising a val3\ée S assage t herethrough, for

?xem . hav'é‘ng a g jgé (
permitting fluid under p ef?ﬁ?én?ovﬁ VEntROHuRB Bt kPBE R nF kR i®r
vol une, said 31 fatdwge doaprigiag spkéhgendanscessi béeafnhig otkhsi de t he
wheel assenbly b 2o ' j e dnterior. 10 . valu sai d
nmet hod conpri si%rl(%te%g a%’té teelpr)ng’ le E‘_ﬂ gﬁgg_ggagné%ﬁtiﬁ n%lg?ﬁ%%eglaf]f |"%é?1g§?%lﬁem
in the val ve sﬁthe pPaggagggaswhihpesendingl device aneves destetredit®s t he

wheel 5ass ey angdicd okt bsete8Rrat being configured to
substantially prevent the passage of particulate matter 15 while allow ng

t he passage of pressurized fluid; and installing a sealing
valve in the valve stem 33. passaléngftvaivenmeltian oft tfhe-dh I{uercniﬁdmnt,

t he seal i shei P Sitg, for
‘al | om ng pr essgr@i \z@%\fﬁl& gﬂgog?¥g?v£§h$§%g§gs%% %a%s%%‘g éjé:'e(}gdnldl% cl osed
seal i ng positi dR¥WagrHeodefhPngasange duRYigirom thpsyalumaeatot wdeh the inl et

end of the pasgdgeegnestBbly comprising the filter element and a
5 filter housing adapted for attachment to the shaft distal
from the valve seat and for engagement with the internal
shoulder of the tubular casing so that substantially all
of the fluid flowing through the passage passes through
the filter housing, the filter element being disposed in
10 the filter housing;'

34. A sealing valve unit as set forth in claim

33 wherein the sealing device further comprises a sealing
element and a carrier carrying the sealing element, the
shaft extending inward from the carrier away from the

5 valve seat, said spring means comprising a spring on the
shaft extending generally between the carrier and the
filter housing for biasing the filter housing into
engagement with the internal shoulder of the casing és
the sealing device moves between its open and closed

10 positions.

35. A method for inhibiting the escape of
particulate matter through a valve assembly of a
pneumatic wheel assembly, said wheel assembly defining an

"l
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assenbly frominterferingecw th ¥ seal ing cl osure of the seal 1 ng-
val ve. = 36. A rret hod for inhibiting the escape of
particulate matter through a valve assegply of a pneunati c wheel
assenbly as set forth in claim35 whérein the step of inserting the

filter el enentencliasédeimadwior Sroluaiee g saddgd ngs mwlmmMéMi l e the

i nterior. volu £ t artla ai ns
fluid 9 g%:é)ésure, éi]ld %eﬁj'e aasssseémﬂ)g/ %gg\p%i%t:. hgdv vée%%%ort hin
claim 35 V\/ner dFWlng atmssagq drhagtetthmoudha for pegmisitingof labdutnger00
nm crons. preé@ﬁé@”@ﬁaﬂg1ntroducé§jﬂk§9E@%&Q%ﬁterlor volume, said

52 A nethod, as set forth in clai_m37 wherein_ t he
filter el enentpq'%%?'g%l%‘”r%g Aok gndriagesgsible from cutside t thy A

met hod as set Wipgdh assamsliyna3i vahercmulet endt hajtakzle&ler saidneateresh size
od for inhibiting the

i s- about -5 ons
escape ofjfl Q’ﬁ‘% ’cusfaa]tdé n}%t[l} er cﬁg{}pgulga&ng &5’1 ?e%l y of a
pneumati ¢ wheel assenbl v nee i ngh ee | £ iddsanisllemeatti mnnghanvalve ebemmosed

| nteri or vol urg, JoladQhl 19 did VIR ord 1 PLEIIUCE a5 8E] KAl YRe@ESEDI ¥

havi ng a val ve ste passage therethrough for permtting fluid
under pr essur éssembly, ajdfiddirte #liaments Bed nencepfdgursduife, said

passage fﬁmélﬂarﬂihdlmftpx%ﬁérﬁc@&s |s%af;;é0%Oph&tﬂeutLEEeV\ﬂaeher
assenbl y d a olgt I P]O]f eru hacent sai d interior vol atrrg 3 i d nmet hod
conpri si My t he” © passage ofy PXCAGUE R Fud en\@ to a
seal i ng val ve, 1nsta111ng a sealing valve in the valve stem _

passage after insertion of the filter element, the
sealing valve being movable between an open position for
allowing pressurized fluid to flow through said passage
20 and a closed sealing position, the sealing wvalve being
positioned between the inlet end of the passage and the
filter whereby the filter functions to substantially
prevent particulate matter from inside the interior
volume of the wheel assembly from interfering with the
25 sealing closure of the sealing valve.

36. A method for inhibiting the escape of
particulate matter through a valve assembly of a
pneumatic wheel assembly as set forth in claim 35 wherein
the step of inserting the filter element into the valve
5 stem passage is performed while the interior volume of
the wheel assembly at least partially contains fluid i

- under pressure.

~ 37. A method as set forth in claim 35 wherein
the filter element has a mesh size of about 5-100

microns.
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and |nstaII|ng t he seallng valve with the filter

el emrent affixed theretiﬂ‘ﬂmﬁu mﬂﬂ“ﬂ Etenlpassage the 15 seé]lng val ve
bei ng novablV¥0 B33 n al | owi ng ai PURRE 2% 4ssure

to flow through sai d passade and a cl osed sealing position, the filter
el enment “bei ng configured to substantially prevent particulate matter
frominside the interior volume of the wHeel assenbly frominterfering

with the sealing closure_qf t |i,n 41. A
met hod for inhibiting thggésc p@e§$°d gspﬁ?? ?ﬁ QWﬁ%ﬁﬁmt%?(ﬂﬂﬁF%%quﬂ ve
assenbly of a the gridteat edembat| masbeabsy &3 zsmuﬁ oY@ 180 misizons 40 wherein
the sealing valve is installed in the valve stem passage 5 while the valve

stemis connected to the wheel assenbly and the interjor volume is
hol di ng fluid under presddre. & method as segfobheiprlain 3Hpaharsyn 21924

53 the filterd2lehentl M8sRSSEHBI ¥s Towmsaro B aiiiirtrid on - with
a pneumati c wheel assenbly conprising a circular rim for

attachnent to a rotatable hub of a vehicle, and an annul ar tire
attached to the rim the4gi.m andetho@ for 1nh£bxhﬁngnunpeasaapeﬂaﬁn vol unme

bl f b th I
assenbly EIPQIEagﬁiaEbzﬁgtt?F tlarougenter sajcﬁléﬁﬁgﬁﬁnd% “and

assenbly per.nL or ‘vol une and
sel ectively pneumatlsr wheati agserbly, f sakd oiee hpesawbnhda figsinasny

t he el @seds enbkyi60MP6Lshafor holdﬂ&g fluid under@ Vval ve stem

havi ng an i_nternal passa rough for catl mnth

t he interlér vEF ﬁ@gre' $5ia Vﬁ}v?h%sﬁﬁégfygg%%ﬁhﬁjftV(%ﬁﬁr#ﬁ ql%ﬁ

enter and exit passage thetrhehwhegh ﬁesep@iw;ttimg|ﬂﬁuﬂdunn4§xﬁg§ysduﬂﬁ ng
inlet and to be QHEFSH Sggslnégdsgf§n§néé¥15¥t@ﬁﬂﬂﬁﬁ“ Hfid haa@ige stem

15 to the wheel assenb hat the inlet end of said passage
i s accessible Pﬁ@#ﬂ@u?§|éElﬁﬁeeﬂﬂe%$C%§%éh%ﬁyf%ﬁﬁiOUt51de the phesift | et end

of the passageaks&eﬁuﬁjlgrcaﬁa aheoum@tl@ﬁd adjacent stoldinBt@ridre wilerle,
assenbly, said method comprlsfgglgge gtgggpqgltloned within the val ve
affixing a filter element to a sealing valve,
and _
installing the gealing valve with the filter
element affixed thereto into the valve stem passage, the
15 sealing valve being movable between an open position for
allowing air undexr pressure to flow through said passage
and a closed sealing position, the filter element being
configured to substantially prevent particulate matter
from inside the interior volume of the wheel assembly
from interfering with the sealing closure of the sealing
20 valve.
41. A method for inhibiting the escape of
particulate matter through a valve assembly of a
pneumatic wheel assembly as set forth in claim 40 wherein
the sealing valve is installed in the valve stem passage
5 while the valve stem is connected to the wheel assembly
and the interior volume is holding fluid under pressure.
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20 st em passage for H&ﬂ aHutljem an open position for .
al 'owi ng flWobsiemgr hrough said pchARIRIO2aNd a

cl osed seal i ng position; a filter elenent fixedly
posi-tioned within the val ve stem passage, the filter el enent
bei ng configured 25 for substantgally preventing passage of

particul ate matter of a size capable of interfering with novenent
of t he seal i ngd®al vk talve sassaselly shat | luege pmmdomﬂuination

43. A.val ve “asge l%(o&ti gﬁétiﬁ‘?r%ﬂﬂeéi‘ &Asaén%f% Gomprising \é{ﬂ%f]%lhl %ﬁ “1 el

element is affixe sea Has
Been Repl aced for attaq@mggpz@qgm_rotatable hub of a vq;¢cle, and an

PCT/US97/21924annular tire attached to the AMEN hMang tlikecei ved by
t he Intern 3 hﬁBureau on 27 r|I 998 (27. 04 98 original clains 1 -
43 repl ace ShERHRE RFatREeqt rl‘Qo §ug, being p essurizeg A

seal i ng valve uolhuﬁportoﬂheo#éhinﬂélmthe valﬁé(n&sHmHTWUp@ﬁmmﬁmﬂﬁg-a
passage defi negilyatbg LALEL! Blia snceSHE 368 Ble Ataitilac GaRhng, the

seal i ng val ve uni nner an teren elng dapted to
be 5 inserpeevenhiey éh@ltiuﬁmm eritaimg raerd vaEdctaIS@@nMwo the the
passage of theytybul 2556@51 Plomttkagp i ng valve ... uni t conpri sing:

a val ve body havi ng a | ongitudi nal ﬁ;s and a
a valve stem having an internal passage

therethrough for communicating with the interior volume
of the wheel assembly to permit fluid to enter and exit
the wheel assembly, the internal passage having %nlet and
outlet ends, and means for attachment of the valve stem
15 to the wheel assembly so that the inlet end of said
passage 1is accessible from outside the wheel assembly and
the outlet end of the passage is adjacent the interior
volume of the wheel assembly;
a sealing valve positioned within the valve
20 stem passage for movement between an open position for
allowing fluid under pressure to flow through said
| passage and a closed sealing position; and
a filter element fixedly positioned within the
valve stem passage, the filter element being configured
25 for substantially preventing passage of particulate
~matter of a size capable of interfering with movement of
the sealing valve to its closed sealing position.

43. A valve assembly as set forth in claim 42
wherein the filter element is affixed to the sealing

valve.
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| ongi tudi nal bore t m\m m% val ve body being 10 foraed for
rel easabl e connecti o m I"a¥ casing when t he val ve body S

i nserted - passage of the bul ar casing to

whi ch the Iq%ér)lf:ﬁ/ gdl nal axi s of thtggbody i s generall ?%@%(%? W|th t he
passage; a val ve ﬁf‘cﬁ.ﬂﬁ@’m ve body; 15 a
seal i ng assenbly conprising a sealing %eV|ce adapted for sealing

engagement wiltreceivedvial whe sleaernatthenal Bureaeabh i Apwilc 49%ei(Rg-GHo98b] e |.n
an_invard dieelinn Wil 1 - 13TRPRECH b dMeRANRIIRIREAL- M0ME Bdeoppd

seal i ng p05|t| e sealTng device sealingly engages the
val ve 20 seat to bl ock fI UI d fl ow through the bore in the valve

body to an open position in which the sealing device is spaced from
the valve seat to permt fiuid fséal\mgljmmlgh unit fdheohbrellimyl the

afiiter elenent %Jwast?nfﬁﬁe tmlaeaheg\g, asbli®aefihed gakhaglﬁf@ﬁﬁ%rumt

configured for st an passage part lculate matter
of a size - @%&BFE of 3 rﬁ’-’bP?-éFl ﬁ@swafht v%ﬁ%"n‘tngof’a Yo Wl i ng
device to its cl gaedngethndi apdsobtiten;ends and being adaptsdith \sd ve body,

seal i ng asser?'ylm@rfz%t Sinneil endHEARNL {ACLACI S0 '&%&é?éiﬁﬁe’ it they

are held in anot’her 1 ndepen ent 0 ul ar
casi ng so that tk&g E&ﬁsﬁe sqfrrGF’FaFl‘éB‘éPs?’i/ cRRdpg I%ad’-da§eélln9 valy engl e unit
in the tubul ar casirgcpassagmeand si mul t aneously renoved as a single

unit fromthe tubular 35 Y . \\D.98/ 26204
PCT/ US97/ 21924 a Vi¥e"HolP iy a 1%%91%‘31%@& 5204 and a

seal i ng val ve unilPrgitedinglohoge; Rhergfhpoush. saighoradive Bafy hsiner elzénént
is attached 1o tfersedl Loy releasdblecernnection to the tubul@r desigw i ng
valve unit as sefnbar Eﬂn‘w?‘aﬂea'b%y is fnathRell Pnt@itheSgabinge doWitgR 1S
movabl e relative Lgular casing to a posgition in which the longitudinal
axis of the body is generally coaxial with the passage,
a valve seat on the valve body;

15 a sealing assembly comprising a sealing device
adapted for sealing engagement with the valve seat, the
gsealing device being movable in an inward direction with
respect to the valve seat from a closed sealing position
in which the gealing device sedlingly engages the valve

20 seat to block fluid flow through the bore in the valve
body to an open position in which the sealing device is
spaced from the valve seat to permit fluid flow through
the bore; and

a filter element adjacent the inner end of the

25 sealing valve unit configured for substantially
preventing pasgage of particulate matter of a sige .
capable of interfering with movement of the sealing
device to its closed sealing position;

said valve body, sealing assembly and filter

30 element being so constructed that they are held in
agsembly with one another independent of the tubulax
casing so that they can be simultaneously installed as a
single unit in the tubular casing passage and
simultaneously removed as a single unit from the tubular

35 casing passage.
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filter elenent as the ﬂﬂ' ves between its open "and cl osed
positions. I'm m"ﬁﬁ¢ﬂnng val ve unit for controlling t he

flowof fI uwotgm@u‘gh a*paSsage " nsa tubul ar casing cfgnni'g@; ernal .
shoul der:, the sealing valve unit havi ng i nner and outer ends and bei ng
adapted to be 5 i nserted, inner end first, in an inward direction into

t he -passage of the tubular casing, sai d ggaling val ve unit conpri sing;
a val ve body having a longitudinal axis and a | ongi t udi nal bore

t her et.hrough; said val ve body being 10 formed for rel easabl e connection
to the tubul ar casing when the val ve body is inserted into the passage
of the tubul ar casing to a jtion hn whi ch thelt¥§4tud na

axis of the body is generaldy &o %"i‘ ng VB Ve g adEa §BL th in 2laim a

val ve seat on theiveheeeirodgidlFilter element asmlachgdamdzﬁﬁl yeadnpgi si ng
a seal ing device goyjc@dapted for sealing engagement with the valve seat,

t he seal i ng geV|ce bei ng novable in an inward direction with

respect to the valve seat froma closed sealing position in which the
seal i ng device sealingly ergagasséskinmpvedvalunitseat sko Bbodk ifd wildifl ow

through the bore i nyhlfeddta seal ifiadyaoaN: ORRVROS! ELA AV \Ma' Efe! N

seal ing device is paced fr.omt %Ive eat to :ﬂﬁ ow
t hr ough the Bd }%ereﬁﬁfment 58 Uie e ing feyics vg Eﬁ %V%ﬁﬁ &Eént t he
inner end of the 2ben smhldlegedapositinns.sized and configured for engaging
t he I nternal shoul der of the ca5|ng so that substantially all of
o o0 (OO U IR WL e ROREE

assenbly, the fil Ebowao‘éeﬁibilyi thrbegh iy passage in |at énbelanerdsicgnf i gur ed
for substantial | yoR¢ENeMHA Ned3Cnalosiilted!, PRE tddiliabevaRid /ini@f a size
capabl e of having inner and outer ends and being adapted to be
5 inserted, inner end first, in an inward direction into
the passage of the tubular casing, said sealing valve
unit comprising:
a valve body having a longitudinal axis and a
longitudinal bore therethrough, said valve body being

10 formed for releasable connection to the tubular casing
when the valve body is inserted into the passage of the
tubular casing to a position in which the longitudinal
axis of the body is generally coaxial with the passage;

a valve seat on the valve body;

15 a sealing assembly comprising a sealing device
adapted for sealing engagement with the valve seat, the
sealing device being movable in an inward direction with

~ respect to the valve seat from a closed sealing position
in which the sealing device sealingly engages the valve

20 seat to block fluid flow through the bore in the valve
body to an open position in which the sealing device is
spaced from the valve seat to permit £fluid flow through
the bore; and _

_ a filter assembly adjacent the inner end of the

25 sealing valve unit sized and configured for engaging the
internal shoulder of the casing so that substantially all
of the fluid flowing through the passage passes through
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interfering W|th movenent- of -the_sealing device to its cl osed sealing

posi tion; sai d val ve body, sealing assenbly and filter
assenbl y bei nst m,]unﬂ ” are held in 35 asspaBuye one
anot her 4 nd ‘v‘gﬂszie%ﬁézp w& ”ﬂ ﬁmcasi ng so that they cans{l;ﬂgﬁ2la
S|nultaneously installed as a §ingle unit in the tubular casing
passage and si mul t aneously removed agga single unit fromthe tubul ar
casi ng passage. 5. A sealing valve unit as set forth in
claim 4-wherein the filter assenbly conprises the filter el enent
and a spring seat attached to the sealing device, the spring seat

bei ng adapt ed fO'i:héeEm.téﬁ atéla%mbn.ﬂ ethe &uebgmemy\/\ma&ﬁgsarl ng seat
and the internal

the SASLNg A lLve is
installed in thefﬁ't‘ﬂ8 p%ie%erg c°n 4 n°fhe‘g$lse%ntetp§1?’g$é V% Yﬁ
stationary 30 pesgagenct rpamtécbh%%%\g@t&srt af %éémengaa%ﬂ%@frmves

between its openjapdreboses with hbednerdthefl thé edelliogeaévice tohakkng a

filtering end por |on Si zeﬂtlﬁgpc’ggg{o@ured for 10 engaging the internal

shoul der of the f ﬁﬁes%% Substantially all of the fluid flow ng

t hrough the passage paadsies vehveuepiy,heeplingrdssgrbhy i thidsesf the

f: Iter el er‘rent assetﬁbl}/ be:.ng SFGcQﬁ&QﬂJth leﬂgtﬂﬂi %e&nhfeg%ﬁ?tlnf orth in
claim erein t il el ene as i_on

adapt ed to %t end 85T 0L% ‘f’ht SRS T PFhe “?EP%% G{} EIOLS‘Del g sized and
configured for eﬁgagnﬁgs@ rréla@a§bﬁ7g %@@e Sﬂ-ﬁ‘a-’[-t%‘m*ﬁéﬁt izatalled agfat he
fluid flow ng theoHgbett®it in phsSEgsulzassesihdpasghgehendi | tering end

portion of the simLiLgﬁgoégf?ﬂggﬁc#ed as a ¥§58?42§§24from the tibular

PCT/ US97/ 21924 i
A seal ing val ve GRFLPEsP&EI2F®0rth in claim 4 wherein the filter
assenbly conprises the filter

5. A séaling valve unit as set forth in claim
4 wherein the filter assembly comprises the filter
element and a spring seat attached to the sealing device,
the spring seat being adapted for securing the filter
5 element between the spring seat and the intermal shoulder
of the casing when the sealing valve is installed in the
passage to maintain the filter element in a stationary
position in the passage as the sealing device movea
between its open and closed position, the filter element
having a filtering end portion sized and configured for
10 engaging the internal shoulder of the passage so that
subgtantially all of the fluid flowing through the
passage passea through the filtering end portion of the
filter element.

€. A gealing valve unit as set forth in claim
~4 wherein the filter element has a filtering end portion
adapted to extend across the passage, the filter element
being sized and configured for engaging the caging so
s that substantially all of the fluid flowing through the
passage passes through the filtering end portion of the
filter element. -
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el ement and a f:ilter housi ng”édapt ed for- engagenent with t he i nternal

shoul der of the tubul H"l ﬁum g 5 substantially all of the fluid
fl oW ng t hrogygdnetine . ws t hrough the filter PABUWSPTIRII24 he '

filter- el enment bei ng general Fy ti sposed in the filter housing.

8. A nethod for inhibiting the escape of " particulate matter through a
val-ve assenbly of a pneumati ¢ wheel spssenbly, said wheel assenbly
defining an encl osed interior volume for holding fluid under 5
pressure, said valve assenbly conprising a valve stem havi ng a passage
t heret hrough for permtting fluid under pressure to be introduced into

said interior volume, sai ¢, &a sqdsnagealeyingraasi péetfanth aacessihl e from

outside the ot RSl e RRIbLY A BB Slorgld o881 AGPEIRAT N er T of 10

vol ume, said net conprisrn ‘ I'nserting a
filter el ement i¢leuent andeasfiifer houging apanked) 0¥ HNIAIerenst ¥hth s
connect ed Lo thetﬂhlheﬁitemal arcerddyy ofsthél duiddler ebeimntsdhehag confi\%r?d
to substant | r, t e a 0 articu r 15 ile
al | owi ng thegpas%‘g'béeé/ao l%\riggsﬁir#]zoefg%?l ?u?g?lénﬁgowahg_éﬂ&ﬁkggi nstalling a
seal i ng val ve i rPasagePAESsEcrough phesbhktes bopsingertieofidEerhe filter
el ement, the--- el&mdld Beivgl yéndedlng ED¥pdL<] el wRENE AP BBUPRRGL i ON for
all owi ng pressurized fluid to flow through said passage 20 and a cl osed
sealing position, the sealing valve being, . L positioned between the inlet
end of the passage and th&- 2 mathodeforhipliRiting Fhe te8caPgneti ons to
substantially pargireneate patter whaxbeghesd twlve agsetisiyeft e i nterior

LT 1 B el T LS ey ol o

of the sealing valve. ) ] ) I I'ng~t hie
escape of pRticandadstRat e VANFSUEPE PRiPing AlehiNngest a WD
98/ 26204 S pressure, said valveCabbEAHIyY Idprising a valve stem

58 having a passage therethrough for permitting fluid under

pressure to be introduced into said interior volume, said
passage having an inlet end accessible from ocutaside the
wheel assembly and an outlet end adjacent said interiorx
10 volume, said method comprising the steps of:
inserting a filter element in the valve stem
passage while the valve stem is connected to the wheel
assembly, said filter element being configured to
substantially prevent the passage of particulate matter
~15 while allowing the passage of pressurized fluid; and
installing a sealing valve in the valve stem
passade after insertion of the filter element, the
sealing valve being movable betwsen an open positien for
allowing presesurized fluid to flow through said passage
20 and a closed sealing position, the sealing valve being
positioned between the inlet end of the passage and the
filter whereby the filter functions to substantially
prevent particﬁlate matter from inside the interior
volume of the wheel assembly from interfering with the
25. sealing closure of the sealing valve.

9. A method for inhibiting the eascape of
particulate matter through a valve assembly of a

AMENDED SHEET (ARTICLE 19) -



pneumati ¢ wheel assenbl ' enbly defining an encl osed
I nterior volume for holmlmﬂ‘l Ll j@ ﬂ@r 5 pressure, said valve assenbly
c L t heret hrough for pegfidsbiigasf | Ui d -

having a-valplssépn W t

under pressure to be introduced into said interior volune, said
passage having an inlet end accessible from outside the wheel

assenbly ‘and an outlet end adjacent saidgsterior volune, 10 sai d net hod
conprising the steps of: affixing a filter elenent to a

seal i ng. val ve, and ' installing the sealing valve with
the filter el ement affixed thereto into the valve stem passage, the 15

seal i ng val ve bepngunavib|whelbbt awsmbdy, opeid pheel | assdrdly defimirdgwnng air

under pressure tgnfigued quggofaiaiu%S.%aﬂ%minga@ﬂnaa chasgd sealing
position, the filter el ement

el configyred to _substantially prevent
particul ate mattBFeIsure  &5id; ﬁ%f‘%’e aFﬁE“‘]PfX éﬁq’&ng%IWeoFt?‘Hew%rﬁé
assenbl y f r passagerflerenhroughh folrepesaititiggcibeid andert peesmuiel ng 20
Vglr;/'eé | ate mattt? ?%rjénummégrﬁ%ggagﬁ{)#Miggt bg&ﬁé}ﬁsgﬁgt C vvhggel
particu u val ve ass , |
assenbly as set gﬁ?f‘ﬂg i ?‘fg 5‘!"3Fﬁ1 @“‘ﬁ/{?@l"??ﬁlbi{e Offrf’f?e""é"ésa‘i‘fenggﬁa‘f’}i}%ﬂi s
instal l ed i n theasaevelytaadh passdyget Snd adideentheaid|ingestem veluennect ed
to the wheeljpassgabhYymethod 3BfptI B dgntaEi SFepOldre is hol ding fluid under

pressure. 1..A valxe assenbly for use_iLn_conbjnation
with a pneumatic wheel asfgﬁﬁﬁn%oarrgrlﬁgleﬁgeelaem#cg?aar RS Vay'sr
attachnent to a BB&atable hub of a vehicle, and an annul ar tire

attached to the rim the ringtanridd the Bealiif vAlHE wWith Bhar EPItesol ume
capabl e of belngepLESNIIZleq thereloS YRR dnd U8 YEN G AL YAl R
assenbly permtting. -flurd to enter_said intérror vofune %md

sel ectivel y15  =prbighiviatyef PEing MOYRPERi RetH§e8arl WeBePogssEPmISPT t he
val ve assenbly cabpswindGiir under pABs8+26H)&low througBCEALSOTE KElR4

and a clesed sealing position, tha filter element being

configured to substantially prevent particulate matter

from inside the interior volﬁme of the wheel assembly

from interfering with the sealing closure of the sealing
20 valve.

10. A method for inhibiting the escape of
particulate matter through a valve assembly of &
pneumatic wheel aésembly as set forth in claim 9 wherein
the sealing valve is installed in the valve stem passage

5 while the valve stem is connected te the wheel assembly
and the interior volume is holding fluid under pressure.

11. A valve assembly for use in combination
with a pneumatic wheel assembly comprising a circular rim
for attachment to 2 rotatable hub of a vehicle, and an
annular tire attached to the zim, the rim and tire

5 defining an interior volume capable of besing pressurized
to support the vehicle, the valve assembly permitting
fluid to enter said interior volume and selectively
preventing fluid from exiting said wheel assembly, the
valve assembly comprising:
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59 10. . njmaugﬂ“m\m,jﬂﬂmg an internal passage
t heret hrough for co " xhe interior volune of the wheel

assenbl y-towa%lgg'z 4fluid to enter and exit t he wheel asseodshg1928 he

i nt-ernal passage having inlet and 58utl et ends, and neans for :
attachnment of the valve stem 15 to the wheel assenbly so that the inlet

emd of said passage is accessible fromoutside the wheel assenbly and
the outlet end of the passage is adjacent the interior vol une of the
wheel assemdly; "a sealing valve positioned within the val ve
20 stem passage for novenent between an open position for al I owi ng

fluid under 135ressure to flowhlphorgbn SwWing an PRSSANA dAHsdge! 0sed sealing
position; an filter eh%gfnt fLﬁgdl posi ti oned ¥Athin'the
val ve stem passa®eTERFIIIR HPTeFERBRIIRGRE ¥ i‘?ﬁ/ﬁé&tefﬁ"rf%‘? ume
substantial |y prefephenghesls sagembly ped tpeowilst luid torenter afhdeexitze '
capabl e of inter gl iiedi (dhdBKEFENEne  internal NBaseld HaviaLYEnld: Idr

cl osed sealin osItion. 12. val ve. a as set forth
oo mar " Ponare rdte 4 PERRE) SRR AL CRchEFRY ATy AR PRV BF g

val ve. 15 to the wheel assembly so that the inlet end of said
passage is-accesaible from outside the wheel assembly and
the outlet end of the passage is adjacent the interier
volume of the wheel assembly;
a Sealing valve pogitioned within the wvalve
20 stem passage for movement between an open positién for
allowing.fluid under pressure to flow thraough said
passage and a closed sealing position; and
a filter element fixedly pogitioned within the
valve stem passage, the filter element being configured
25 for substantially preventing passage of particulate
matter of a size capable of interfering with movement of
the sealing valve to its closed sealing positien.

12. A valve assembly as set forth in claim 11

wherein the filter element is affixed to the sealing
valve,
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