Titl e: PRESSURE- ACTI VATED FLEXI BLE VALVE - - flerr] Abs$tiniga0os A
pressure-activat ed flexible valve (10) for use with a container for

di spensing fluid material. The valve (10) has a single sealing surface and
conprises an inner conmponent (12) having a sealing portion (22) and an
outer conponent (14) having an annular rim (44) that seats against the
sealing portion (22). The outer conponent (14) also has a flexible portion
(40) that changes shape in response to pressure fromthe container
material, thereby opening and closing the valve (10). 8 July 2005
PRESSURE- ACTI VATED FLEXI BLE VALVE

PRESSURE-ACTIVATED FLEXTBLE VALVE

BACKGROUND

Field Of The Invention

This patent relates to a pressure-activated flexible
valvé for use with é container for dispensing fluid material.
More particularly, this patent relates to a pressure-
activated flexible valve attachable to a printing ink
_cartridge that automatically opens and closes in response to
pressure from the ink.

Description Of The Related Art

Modern ink cartridges for printing presées typically
comprige a hollow tubular body, a moveable plunger inserted
into one end, and a stationary dispensing fitment.attached to
the opposite end. The dispensing fitment covers the
dispensing end of the tubular body and also serves as a valve
for opening and closing the cartridge. Ink is extruded from
the cartridge when the plungeﬁ is forced toward the dispensigg
end either manually or, more commounly, by pngumatic pressure.

The valve or dispensing fitment is mounted in sealing
engagement within the dispensing (top) end of the tubular
body. The valve serves four functions: (1) It controls the
flow of ink from the cartridge when the plunger is activated.
{2) It prevents fhe flow of ink at all other times, including
during filling, transportation, storage, and installation of
-the cartridge on the printing press. (3) It prevents the
introduction of air into the cartridge, which can cause

localized ink drying at the nozzle and can effect the




BACKGROUND  Field O The Invention This patent relates to a - 8July2005
pressure-activated flexible valve for use with a container for dispensing
fluid material. Mre particularly, this patent relates to a pressure-
activated flexible valve attachable to a printing ink cartridge that
automatically opens and closes in response to pressure fromthe ink.
Description O The Related Art Mbdern ink cartridges for printing presses
typically conprise a hollow tubular bé&dy, a noveable plunger inserted

into one end, and a s i_onary. di spensi | t tach e opposite
end. The dPEPRTRTIRG 71 Hent A ol EREL Thitu %ﬁg%“%&\’dggf&%ﬁtggts uibrhul ar body
and al S0 sgfy&ssiay. a(MalrteprdRintepeid Fornsk ehRsta@thbe @eatsr bfige. Ink is
extruded from thée cartridge when the plunger is forced toward the
di spensi ngthentispebhing fahuett proprinféing edHPBALYy, GpkphetivaiPc pressure.
The val ve 0{1 di spensing fitne fbg munt e ement within

u I
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the di spenSPHEf CE6RF a5¥ 3 i %%IIH:%.“& e:i]El aFegnis}%?ves f our
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functions: .LddJdixCpntrols the flow of ink fromthe cartridge when the
plunger is activated. (2) It prevents the flow of ink at all other tinmes,
including duriong kidwn gk ¢axiwdpee twalivenis dthekagisclgaadi ¥sRaFFet i on of

the cartridge on the printin ress., gog) %é revents. Qe ‘}a,i%o ction of
air into tBRreRGAY FALEL RﬁF‘é‘angaﬁchaL? ? O@%'I nghdal n& aF ying-at the nozzle
and can ef Lg&i ey 8er UntedPOBy oRflPeibieS: 1l hetayvBkganients through
oxi dation o anges 1n viscoSity. (4) It prevents the flow of. ink to
ot her areassodprings to open and close the valve in response to pressure
exerted by the cartridge contents.
Rittexr discloges a valve comprising a central body having
a dome-shaped sealing portion comnected to the inside of the
neck of a mouthpiece by bridges, and a valve sleeve mounted
over the neck. The valve sleeve has an annular lip that mates
with the sealing portion of the central body to close the
valve. The valve sleeve is eguipped with the integrally
formed wall stays that serve as springs. The wall stays
stretch in the axial direction when the valve is subjected to
internal pressure from the ink, which raises the annular lip,
. creating an annular opening befween the sealing portion and
. the valve sleeve lip.
Unlike the present invention, the Ritter wvalve has two
moveable sealing surfaces. A first sealing surface is found
at the interface of the central body sealing portion and the
. annular sealing lip. This sealing surface controls the flow
of ink out of the cartridge. A second sealing surface is
found at the interface of the mouthpiece neck and an annular
valve sleeve wiper. This sealing surface is intended to

prevent ink from leaking past the mouthpiece neck and into the

area around the spring-like wall stays. These sealing




t he dispensing fitment or printing equipnment. (Ink found in the8dula2eess
can dry and flake off, contam nating the ink reservoir.) One known ink
cartridge valve is that disclosed in Ritter European Patent Docunent EP 1
005 999 A3. The Ritter valve is equipped with integrally formed elastic
wal | stays that serve as springs to open and close the valve in response
to pressure exerted by the cartridge contents. Ritter discloses a valve
conprising a central body having a doPfe-shaped sealing portion connected

to the inside of the neck of a nouihpiece ridge valve sl eeve

“nounted ofeFEacRE ML Pe ‘*ﬁé’i‘ﬂ?‘ér%qt égv‘ée%’agxgﬁt a{:r?%ﬁ %Ir:&%ldsﬂ ?h%te mat es

with the s %jer&g PcS”&aim%Be%er}etS%dr ghrRd¥skanglose the valve. The val ve

sleeve is equipped wth™the integrally forned wall stays that serve as

springs. The wahbssitays astdteech ofh thhepeeseat divedticantoupeavide valve is

subjected to internal Eressure_fronxthe iné,ﬂmhiqh ra% &8s the annular lip,
[

creating ap GPGREINGDFEAVAEYChERST RS TeEf IPortto ﬁan the val ve

sl eeve |ip, | L ke r§§§9t invention, the Ritter valve has two

noveabl e sg%F ﬁ%esﬁ%ggg S. r st sealing surface is found at the
interface of thketcauhakr Hephctseal itgppesdrito hnaentiche is agm@rayidseal i ng.

lip. This sealing surface controls the flow of ink out Pf the cartridge. A
second seaki YRIveUEHalcd S| sCLFRESE BY thReITIRIOA REPTHIERRE it hpi ece neck
and an annul ar . val ve sl eeve w per. This sealing surface is intended to

pr event inﬁ°$?3ﬁ$¥éaking past the mout hpi ece neck and into the area around
the spring-likeypehdr Shaysddibiesel segking W8 1ludyp<00FroB the

description, accompanying drawings, and appended claims.




surfaces nmust be manufactured to very tight tol erances and are subject to
damage prior to and during assenbly. Thus it is an object of the present
invention to provide a dispensing valve for dispensing flu dumata@obal s
that has only one sealing surface. Yet another object of the present
invention is to provide a valve that is activated by the internal pressure
of the container. Further and additional gbjects will appear fromthe
descri ption, acconpanyi ng draw ngs, and appended clains. 8 July 2005 4

SUMVARY COF | NyMiViARY | OFaqIVERTTIONM th the first aspect of the invention,
there is provided a pressure-activated valve (10) for use with a container

for dispensing flyjd Cn&%g;l gl ?]lhpetﬁ/ealf/lq_, ccory% En% @Eeeouter conmponent

COI’TpI’I Si ng a covering porti covering an-en cont ai ner and

having a centirgldny iodli, Sﬁﬁéﬁé f&)q;rxtdw@edaasbg@g\@uie%t%dteg axigdly
downward fromthe periphery of the covering portion, and a nozzle nounted

over the apertline fotrhesaozzite & coptaSheny B:ﬁlddepahdslreg(tﬁmddng axially
upward fromthe periphery of the aperture and having a top edge and an
annul ar f| exPSIteTipdr t Heh v@dvenapmyy a@dal |y inward fromthe top edge of

the nozzle sidewall and termnating in a I’Iggld annul ar flexible
bor ti on_ bei ng confNgBP BT tFTHOBENS phaPHr HHE @umﬁa%e‘w%ﬁ DE05y to

suf ficient PEESSHISy [1PBANBe £AD! ALAEL 1 {d il hdBGhh g a LOGLEbY aﬂDV' ng the

rigid annular rimbetween a closed position to an open positio and an
disposed aperture, a sidewall extending axially downward

from the periphery of the covering portion, and a nozzle
mounted over the aperture, the nozzle comprising a
sidewall extending axially upward from the periphery of the
aperture and having a top edge and an annular flexible

. portion extending radially inward from the top edge of the
nozzle sidewall and terminating in a rigid annular rim, the
flexible portion being configured to flex upward and
outward when subjected to sufficient pressure from the
-container fluid material, thereby moving the rigid annular
rim between a closed position to an open position; and an
inner component comprising a sidewall and a statiocnary
sealing portion connected to the inner component sidewall
via bridges, the inner compoeonent being affixed to the
nozzle sidewall to mate closely therewith; the sealing
portion and the rigid annular rim cooperating to form a
seal when the rigid annular rim is in the closed position,
the sealing portion and annular rim defining an annular

opening when the annular rim is in the open position.




i nner conponent conprising a sidewall and a stationary sealing portion
connected to the inner conponent sidewall via bridges, the inner conponent
being affixed to the nozzle sidewall to mate cl osely thereaidihy 2dve
sealing portion and the rigid annular rimcooperating to forma seal when
the rigid annular rimis in the closed position, the sealing portion and
annul ar rimdefining an annul ar openi gg when the annular rimis in the
open position. 8 July 2005 5 In accordance with the second aspect of the
invention, there is provided a pressure-activated valve for use wth a
container for dispensing fluid material, the valve conprising: an outer
conponent coApr PEFREAANGRoZAtE, thieshesnd esnesprifsthg Bnsemsitantial ly
cylindrical sidewall having a top edge and an annu] ar top portion
Xt endi ng.r abPREF YT e SuF BrPRES T Bga Bra L dealPeand
termnating iAca £idBne e szl pleleval | cGanPrhebpfe s Substanially
bel | ows- shaped non-perforated expansi portion, the ‘expansible portion
bei ng confi gubmgringxpand and contract in response to changes in the
container internal pressure, thereby noving the rimbetween a closed

posi tion and an opercutgesicbnpomerEndcipriinneg zonpaient thbenpeiziag a
sidewal | and a stationary sealing portion connected to the inner conponent
si dewal | vi &“PRTFEEI Bhe"RPHIREIC iGodpoRéhindEiGRd SLFPRRYL tRAVIFRe 2nbRI| e

cylinical sigevald (horRte, slasebi-Lhst el Aher sealina pattion and

from the top edge of the sidewall and terminating in a rim,
the nozzle sidewall comprising a substantially bellows-
shaped non-perforated expansible peortion, the expansible
portion being configured to expand and contract in response
-to changes in the container internal pressure, thereby
moving the rim between a closed position and an open
position; and

an inner component comprising a sidewall and a
stationary sealing portion connected to the inner component
sidewall wvia bridges, the inner component being affixed to
the nozzle cylindrical
sidewall té mate closely therewith, the sealing portion and
the rim cooperating to form a seal when the rim is in the
closed position, the sealing portion and annular rim
defining an annular opening when the rim is in the open

position.




cl osed position, the sealing portion and annular rim defining an annul ar
opening when the rimis in the open position. 8 July 2005 5a In o
accordance with the third aspect of the invention, there ig prigvicdéd a
pressure-activated valve for use with a container for dispensing fluid
material, the valve conprising: a first conmponent conprising a covering
portion for covering an end of the container and having a centrally

di sposed aperture, a cylindrical sidewall ‘extending axially downward from
t he periphery of the covering portion / a neck portion extending axially

upward fromthe periphery of the aperture, and a statjonary sealing
portion connect ed™ Glctcﬁéé@il‘d‘:év%]ﬁ% t@\? bR B PSSTd 04 ’téh%sjt%‘f\;etnrt&loln\y
cup-shaped s d.co v i o] k. portion
and comor i si ooy S BREPRRk PP B QR e R PBE e TR
flexible angshddide@Prporéi hrinhgndinm matiealiby, | fw@rshiiieom the top edge
and termnating in a rigid noveable rim the flexible portion being
configured tocridrésiopward and outward when subjected to a predeterm ned
amount of pressure fromthe container fluid material, thereby noving the
rimfroma closed péspti epReA 6PBRAC HHdIY PoRCVERENT iIRRTAAGDt hECT seal i ng

ti ti to f | when, th imis, in_th | d iti
“the rim and (HESCHFi A P (1o SdBFT R W TS RAP P9 GG LRV ough. whi ch

fluid may f"HﬂaﬁW@%B éﬁ@%{dfg,i% EQlEEﬁEf&§T1sﬁg§hgi9nextending axially
downward from the periphery of the covering portion / a
neck portion extending axially upward f£rom the periphery of
the aperture, and a
stationary sealing portion connected to the sidewall
by bridgeé; and
a substantially cup-shaped second component mounted
over the first component neck porticon and comprising an
axially oriented sidewall having a top edge and a flexible
annular top portion extending radially inward from the top
- edge and terminating in a rigid moveable rim, the flexible
-portion being configured to flex upward and outward when
subjected to a predetermined amount of pressure from the
container fluid material, thereby moving the rim from a
closed position to an open position, the rim and the
sealing portion cooperating to form a seal when the rim is
in the closed position, the rim and the sealing portion
~.defining an annuiar opening through which fluid may flow

“when the rim is in the open position.




8-July 2005 6 THE DRAWNGS Figure 1-1s an exploded bottom persp&ddly 2@05vi ew -
of the pressure-activated flexible valve of the present invention,
including a cutaway view of the outer conmponent, shown with a plunger.
Figure 2 is a top expl oded perspective view of the pressure-activated
flexible valve and plunger of Figure 1. Figure 3 is a cross-sectional view
of an assenbl ed pressure-activated flexible valve made according to the
present invention, shown in the closedéposition. Figure 4 is a
cross-sectional view of the pressure- activated flexible valve of Figure 3,
shown in the open position. Fi JEEPB¥EC] cross-sectional view of a second

enbodi ment  of Ftigﬁré”le%%%ﬁ"]@)&iﬂo\i@&%t\é%vﬁex%fpeé‘aﬁveowéﬁr&f itRgent i on.

Figure 6 is a cross-sectional 'view of a third enbodi ment of the

pressur e- agtéyatredayviedwteal f1heaeesvie bAvigr poesentFilguertiptis a
cross-sectional view of a fourth enbodi ment of the prﬁssungigcgivated

val ve of thechridsant GURAR¥AYI BHEY PEgth% cBEPS SPURPBRE s ECPTRNAI Vi ew of three
possi ble configurations of the sealing portion of the present invention.
DETAI LED dé%ﬁﬁ%%TION OF THE I NVENTI ON The invention is a pressure-activated
valve for fluidrigdibspens BOcEPREDLOGES pesspdrtdsei view aft thelges for
commercial printers. The val ve opens when_acted upon_hy the pressurized
flui d insi geesdrerecont tiated é%ﬁ#i?ﬂés%ﬁﬁ“ﬁhéﬁdtHﬁgnﬁ?Eé%ﬁnﬁééFge ‘educed. The

valve has a fl eFé.igBl:g ?%rst iaogrésnsa—tseg\g:{o%ailnv&w of an assembled
. pressure-adtivated flexible valve made according to the
present invention, shown in the closed position.

Figure 4 is a cross-sectional view of the pressure-
activated flexible valve of Figure 3, shown in the open
position.

¥igure 5 1s a cross-sectional view of a second embodiment
of the pressure-activated valve of the present invention.

Figure 6 is a cross-sectional view of a third embodiment
of the pressure-activated valve of the present invention,

Figure 7 is a cross-sectional view of a fourth embodiment
of the pressure-activated valve of the present invention.

Figure 8 is a cross-sectional view of three possible

. configurations of the sealing portion of the present

. invention.

DETAILED DESCRIPTION OF THE INVENTION
The invention -is a pressure-activated valve for fluid
dispensing containers, such as ink cartridges for commercial
printers. The valve opens when acted upon by the pressurized
fluid inside the container and closes when the pressure is
reducéd. The valve has a flexible portion that acts in a

spring-like fashion to open and close the valve. This




- spring-like fashion to open and close the valve. This 8 July 2008 July2005
flexible portion may take the formof an inwardly extending ring having a
wavy cross-sectional profile (Figures 1 to 4 and 7), a cylindrical bellows
(Figure 5), or both (Figure 6). Regardless of the configuration of the
flexible portion, the valve has only one sealing surface. For purposes of
illustration, the pressure-activated valve in the attached figures is
shown as it mght be used wth a tubukar paperboard ink cartridge for

di spensing printing ink, although it will be understood that the valve

may be useflastibieopdiiionypes tekecHin ORBreE aPndMREMY FEEEHSPY linited to

metal contajners, . squeeze tubes and . 3 1 eLhel doypesnef fluid
mat eri al s, THHEMFIRG HAS ,crpoosﬁd%?s,l%%g?nﬁ Sl or%’1 gﬁgupast es. The ink

cartridge s depitiff Mal béliowsyabipirer sj spepsimg régdrgdint i ng up,

al though the dispensing end would ordinarily_ point down when the cartridge
is in use. R€Gapdless lo# throventibhraticehbdibreflediblen 8oprteufBe acti vat ed
valve in which the flexible rti onrtf%tlggs the form of an inwardly

ext endi ng Y#HE F?%iﬂglyaoﬂﬁ\/?/é) 89s¥¥eéfFonal profile. Figures 1 and 2 are

expl oded perspegli ¥ei2WSopfi11lBeratalons e drepensi-ageivdteeint 10 and a
pl unger 50 which, “when inserted into opposite ends of a cylindrical tube
(not  showmive dnntlan stkcked tfigdyes iFhehewd v 1D HEELWR Y8t s: an i nner

iy have s BhCoGHAN 3 POPRRF B ITS SoBor fidn 16, T BRE i 1 the 11 gur es.
Al ternatively., tBe;mP0Zak SR b 0p: 1h6 veBYndRe st obdBthadsthe se{laeat e pi ece
that is a?t actheg to a covering portion 18 of the outer conponent 14.
may be used with other types of containers, including but not
1limited to metal containers, squeeze tubes and bags, and with
other types of fluid materials, including gases, powders,
emulsions and pastes. The ink cartridge is depicted with its
valve or dispensing end pointing up, although the digpensing
end would ordinarily point down when the cartridge iz in use.
Figures 1-4 show a first embodiment of the pressure-
activated valve in which the flexible portion takes the form
of an inwardly extending ring having a wavy crogs-sectional
profile. Figures 1 and 2 are exploded perspective views of
the valve or dispensing fitmen£ 10 and a plunger 50 which,
when inserted into opposite ends of a cylindrical tube {not
éhown), form an ink cartridge. The valve 10 has two parts: an
inner (mating) cowponent 12 and an outer component 14. The
outer component 14 may have an integrally formed nozzle
portion 16, as shown in the figures. Alternatively, the
nozzle portion 16 may be formed as a separate piece that is
attached to a covering portion 18 of the outer component 14.
The inmer mating component 12 comprises a cylindrical
sidewall 20 and a preferably dome-shaped sealing portion 22

commected to the sidewall 20 by bridges 24. The inner




The inner mating conponent 12 conprises a cylindrical  sidewall 2dulga@0sa
preferably done-shaped sealing portion 22 connected to the sidewall 20 by
bridges 24. The inner 8 July 2005 8 conponent 12 is affixed to the nozzle
portion 16 of the outer conponent 14, for exanple, by neans of an annul ar
flange 26 disposed around the base of the cylindrical sidewall 20. The
flange 26 forns a snap fit within a channel 28 |ocated circunferentially
around the inside of the nozzle sidewaPl 30. In the illustrated

enbodi ment | _t he bgtié)rz{lssggjﬁge% Q E}Qeenol %%'?S’%Fggﬂil% def imedukyrdetents 32

ext endi ng FRRECFY Thudr rom theé 1ns ace ‘of thé nozzl e sidewal |

30. Al terpahporehy, 14 h&ok-naeimpt eNPSNeRbnd 2ofmay. hemafdi feandeo 26he  nozzle
portion 16 of the outer conponent 14 by screw neans, heat welding, or any
ot her sui t ébtposedamsoungr thdasgnef theoppbidiicad sidpvBél ot nf'BGral part of

t he nozzl ef %gte't %g %gl‘é“ﬁsgbsgﬂa\}éﬁ%ge‘?"h’;}{i ”étéh%nﬁgfezéjil%ﬁ%gé mat eri al .

Regar dl ess € 1'nnef conponent I's affixed inside

the nozzl ecifipudebBehdiRgny COrRARCAke kAssRoUWM thBt Sodlesel Jewdlth3ot he i nsi de
of the nozzle 16 to mnimze wasted ink. In this regard, the outer

di amet er of It Héei Ahbrsteehed rgwpdinetdnwalthe Ipttonosinfase abdite t he same as
the inner djaneter of the, nozzle, side | 30. .Returnin out er
conponent ﬁﬁ?’frﬁls?%le’sﬁafiﬁﬁgfdzé%tgﬂ%@%&o_ v%’?&ng%%ﬁaﬁéaggﬁﬁhsﬂg% of the
covering pertd @R & gbheusédevet | @4 nbhhte $AUeky1I B the dispensing end
of a «cylindrical cartridge body (not shown in the figures) and may have a
fl ange 36 aAhadrnextesigs theliiainey oonpemedtfIdmayhee tafifised théhgi dewal | 34 to

abut the upper. rimof the cartridge bod
: Eggzle portion 16 of t&e o&ker co%ponent 14 by screw means,

heat welding, or any other suitable means, or the inner
.component 12 may be an integral part of the nozzle portion 16,
i.e. formed from the same piece of material. Regardless of
ﬁhe means by which the inner component 12 is affixed inside
the nozzle 16, the inner component 12 should mate closely with
the inside of the nozzle 16 to minimize wasted ink. In this
regard, the outer diameter of the imner component sidewall 20
~ should be about the same as the inner diameter of the nozzle
gidewall 30.
Returning to the outer coﬁponent 14, a sidewall 34
. extends downward from the periphery of the covering portion
- 18. The sidewall 34 fits snugly into the dispensing end of a
cylindrical cartridge body (qot shown in the figures) and may
have a flange 36 that extends radially outward from the top of
the sidewall 34 to abut the upper rim of the cartridge body
when the outer component 14 is fully inserted into the body.
Alternatively, the sidewall can be extended to such a length
‘that it serves as the cartridge body. |
The nozzle 16 is mounted over a centrally disposed

aperture in the outer component covering portion 18 and, in




when the outer conponent 14 is fully -inserted into the body. 8 July 2005
Alternatively, the sidewall can be extended to such a length that it
serves as the cartridge body. The nozzle 16 is nounted over a centrally

di sposed aperture in the. outer conponent covering portion 18 and, in 8
July 2005 9 the preferred enbodi nent, conprises a sidewall 30 and an
annul ar flexible portion 40 extending radially inward fromthe top edge 42
of the nozzle sidewall 30. The flexibl @ portion termnates in arigid

annular rim44. The annular rim44 defines a.cen | | ocat ed openi ng 46.
For a typi BB¢ PYSERRYEHETPRRITHtY r PO I=ERI 3 GHEHT %654)6%?@ a%bout % inches in

di aneter, althqg i1:.Gan chys L Ololad inlBeafdrex bhe portion
40 of the ﬁ%%zegg?%é%ggghp§§%%%%?§ g%%ﬁagﬂ?éﬁﬁgég hat enables it to flex
under pressyp eadghl 9N GE thkosetklposiddvanl 3howThenfRighle Bortignan open
position, shown in Figure 4. In the enbodiment shown in, Figures 1 to 4,
the fl exi bpenimetepoln £0 rigke SoHE2E HaPe 4 bf gﬁeiﬁwaﬂ%Fyraﬁtending ring
havi ng a cuyryved or v, SS- [ l._profil SaiGhA8a1t he S-shape shown
in the Figé?%ggﬁpfe?é?%ﬁﬁg? ?ﬂ%ﬁgﬁé§$ﬁ?38 %%?t?gﬁ %0 co%prises a convex
portion 48pankk igC ORE Ba-tREHE Othi b Zopehling caexapoutt oAnd@s dnshaped | i ke
t he upper ﬁalf of a circular toroid and the concave portion 52 is shaped
like the Bbaaherhapithstuch &F ream e WMo PR Hfe OF W H%5 0i dal surfaces 48,

52 are joined ap.intersection ; Mg aNeeRREOXi Mt e
S- shaped crossﬁggc?%%ﬁéﬁiepP8¥Eﬁqg.éiﬁ?ﬂgﬁéh t%ggflexigﬁe %%rtigg 40 of the
nozzl e 16 BaA§ rHikkheHaMadessddleedi B Canpx igidey praisugke Gomvex portion

and a single concave portion, it will be appreciated that other
closed position, shown in Figure 3, to an open position, shown

in Figure 4. 1In the embodiment shown in Figures 1 to 4, the
. flexible portion 40 takes the shape of an inwardly extending
ring having a curved or wavy cross-sectional profile, such as
the S-ghape shown in the Figures. Preferably, the flexible
portion 40 comprises a convex portion 48 and a concave portion
52. The convex portion 48 is shaped like the upper half of a
circular toroid and the concave portion 52 is shaped like the
bottom half of a circular toroid. The two toroidal surfaces
48, 52 are joined at an intersection 53 and together have an
approximate S-shaped cross—seétional profile.
Although the flexible portion 40 of the nozzle 16 has

. ﬂust been described as comprising a single convex portion and
a:single concave portion, it will be appreciated that other
.configurations would also be suitable, including
configurations héving multiple convex and concave portions, a
convex portion only, or a concave portion only. The primary
requirement of the flexible portion is that it be capable of
flexing between closed and open positionsg in response to
changes in pressure exerted by the container contents and be

able to maintain an adequate sgeal between the rim 44 and the




configurations would al so be suitable, including configurationsgmdy2o0s
mul ti pl e convex and concave portions, a convex portion only, or a concave
portion only. The primary requirenment of the flexible portionis that it
be capable of flexing between closed and open positions in response to
changes in pressure exerted by the container contents and be able to

mai ntai n an adequate seal between the rim44 and the 8 July 2005 10
sealing portion 22 when in the closed Position. As shown in Figure 3, when
there is little or no internal ressure e erted, by the container contents

(i.e. whenSeHendr PRGisHe 2R oftson™ 4879 §1PF°1 R&SET¥kd position), the val ve

rim 44 seats ggaLpst, thepsgald 89 R LRB23 st 01 €l RSexthe dnfkrnaiartri dge
and prevent thegf%ow otEL i nﬁ&ﬂjl n the inl | ustrated enbodi ment, the sealing
surface, ipfegsurbeesstiedchy Wer eohtreineri comténseats eaguheistthehe seal i ng

portion 22, is shaped substantially like a trupc teg cone Th:ilms single
seal ing stlesiddereenidod thclcHaNERE SropedPRget b mat8F i W YSuf*0f t he

container of {heChANGE 0L, didesh eakigd:basles ol addCensoniner . To insure

a good, | eak-"proof between t opposi ng surfaces of the valve rim44
and the seghidigdperiidpre?yt tthe fl@xiobl snipor thorhet@lilsstprasedt ressed by the
sealing portion 22 when the inner conponent 12 is snapged iH%O pl ace

i nsi de ‘t heemesrdimenporttieo feabingt SURERSSuUt &re cofPBNBHIE3EE. SHhd%Wn in Figure
4, when sufficient internal, pres i t | ve 10 by the
cont ai ner FHht¥nfEatH ﬁ"galﬁ?te%h%l %é%)%rntgi %% %Elf ?éei'xgs% Eg%%/% and outward,
exposi Ng agupARRHLAT1OReRE Y trdnbstaeesnt he Thab velnglm ddalbimd t he seal i ng

portion 22, which allows the flow of ink out of the cartridge,
gurface reduces the chance of leakage of matexrial out of the
container or the chance of air leaking back. into the
.container. To insure a good, leak-proof seal between the
opposing surfaces of the valve rim 44 and the sealing portion
22, the flexible portion 40 is pre-stressed by the gealing
portion 22 when the inmer component 12 is snapped into place
inside the nozzle portion 16 of the outer component 14.

As shown in Figure 4, when sufficient internal pressure
is exerted on the valve 10 by the container contents, the
flexible portion 40 flexes upward and outward, exposing an
annular opening 54.between the.valve rim 44 and the sealing
portion 22, which allows the f£low of ink out of the cartridge.

' When the pressure is again reduced, the flexible portion 40
returne to its original shape and the valve 10 closes.

The plunger 50 is configured to mate closely with the
digpensing fitmeﬁt-lo, thereby minimizing the amount of

residual ink left in the cartridge after the plunge travels
the full distance inside the container body. Thus the top
‘aurface 56 of the plunger 50 mates with the outer component
covering portion 18 and the plunger central hub 58 mates with

the imner component 12 and the nozzle 16.




When the pressure is again reduced,  the flexible portion 40 ret@8dalg20@5its
original shape and the valve 10 closes. The plunger 50 is configured to
mate closely with the dispensing fitnment 10, thereby mnim zing the anount
of residual ink left in the cartridge after the plunge travels the ful

di stance inside the container body. Thus the top surface 56 of the plunger
50 mates with the outer conponent covering portion 18 and the plunger
central hub 58 mates with the inner céhponent 12 and the nozzle 16. S July

2005 11 in a sgcand enbodi I sho i.n,Ei 5. t fhexile portion of
the valve is sh]glfbead SEF %‘9aemg§ %mr?gl}:i car éLFI g#é'%eo?’ '\t/\l%at m%%e be ter med

accordi-on ghapesh oHenyalieeois Ghspeasiing af tyreaki&dl skowswd,notche figure
conprises an i nner conponent 62 and an outer conponent 64. As in the

preferred elbbdnimt be tdrmefnmrgorddepothepedeTheonplvs ey 4i88AMNSAANI cal

~sidewal | 7 nd sealing portign 72 connected to th i | 20 by

bri dges 7%;%Wﬁg:iﬁn5 m@bﬁﬁoﬁ%ﬁﬁggﬂr?éngFﬁﬁggE?blF%ggﬁ%?g e gbfgion 66 of
the outer GARPRNERBicspdnEBE s .Cl ASely thbt Prdf@réddufl@dfend,he nozzl e 66.
The outer conponent 64 conprises a covering portion 68, a sidewall 84

ext endi ng dbeniwaret troportdns perdopheisesofa chdindrdgal i wiglewpdl t7®0@2E8, and the
nozzl e portion 66, which is over.a cge

the coveri AgPeHbs BRT B '—Ilﬁeg‘%%(%gégg?lt%ﬁh?i T eéql%%:'io i Iﬁ'tsggjts esgrg[)teﬁ;ienlgn
end of a cylinplid Gahef AdupbAGS: Redys (L1t x8hoMN ) nantb Y Pameicn 66l ange 86
that extends radially outward fromthe top of the sidewall 84. An annul ar
top porti orf8thexiutrdscampaacut: fadornd tipdesoplestge dRtlofthehangisEzPE si dewal |
80 and ternminates in_a

the nozzle 66.

The outer component 64 comprises a covering portion 68, a

asidewall 84 extending downward from the periphery of the

covering .portion 68, and the nozzle portion 66, which is

mounted over a centrally disposed aperture in the covering

portion 68. The sidewall 84 fits snugly into the dispensing

end of a cylindrical cartridge body (not shown) and may have a

flange 86 that extends radially outward from the top of the

sidewall B84. An annular top portion 88 extends inward from

the top edge 92 of the nozzle sidewall 80 and terminates in a

rigid annular rim 94.

In this alternative embodiment, rather than extending
3 inward from the top edge of the nozzle sidewall as in the

preferred embodiment, the flexible portion forms part of the

-nozzle sidewall 80. Specifically, the nozzle sidewall 80 has

a relatively rigid-lower portion 82 (to which the inner

component 62 is affixed) and a flexible, expansible upper

portidn 20. The expansible upper portion 90 ig substantially

cylindrical and works like a bellows by expanding and

contracting in response to changes in the container intermal

pressure. There are no openings in the flexible portion 90.




rigid annular rim94. In this alternative enbodi nent, rather thakhdx2@sdi ng
inward fromthe top edge of the nozzle sidewall as in the preferred

enbodi ment, the flexible portion forns part of the nozzle sidewall 80.
Specifically, the nozzle sidewall 80 has a relatively rigid | ower portion
82 (to which the inner conponent 62 is affixed) and a flexible, expansible
upper portion 90. The expansi bl e upper portion 90 is substantially
cylindrical and works like a bell ows bg2expanding and contracting in

response to changfs in the contajner interna ressure. There are no
- openi ngs i Ast i FeeRr i 156 FIRATIFENE 8 tiG TqPHASTR" tHe pref erred

embodi Ment LG LIBL o] 8qULL SRR 10fnd BEpaill LYEDLLRRALEOMA0 (s that it
be capabl e of expa 8lng an contracting between cl osed and open positions
i N responsechfradtiagdescviddnpe Bssdr en@xarehegoditivhe tontes@poese dont ents, and
be able to maintain an adequate seal between the rim 94 and:%%% seal i ng
‘portion 72chiages rot hresywer eRE@dpbEi tHeo Ao NER oGPPI Rl gT1%e 5, when

there i s |ibtle Qb 0oL Il SLNBheqRLESSUICHBERLL L LnbYr i B acoRE Aper cont ent s

(i.e. when € por Is’in the contracted position), the

val ve rimg34) seatsragai net whdie iseehé ngnpesttan péaicfort.he i nner  conponent
62 to close the ink cartridge and prevent the flow of ink, Wen_sufficient
pressure i s exekt sioem ith@igatsy &, 6Bhemyrhere toAtaFhe o GRt Bt 2 he

flexible portion 90 ex S, ., exposing .an ar,; openj t shown
bet ween tﬁé’rﬁﬁ?‘\lfée F?‘ﬁ?@%ﬁynﬁ*ﬁ BRga itk Sofitdlits (17‘;2)', QJ\%?CEHQ . )

he~sealing portion allows the flow
of ink OUtfle;f;iﬁlhee%asa?ﬂdﬂ dge; s e Rht heorRi-assel @obsti@ducede tdiae fl exibl e

portion 90 contracts into its original shape and the )

rim 94 seats against the sealing portion 72 of the inner
component 62 to close the ink cartridge and prevent the fiow
of ink. When sufficient pressure is exerted on the valve 60
by the container contents, the flexible portion 20 expands,
exposing an annular opening (not shown) between the valve rim
94 and the sealing portion 72, which allows the flow of ink
out of the cartridge. When the pressure is reduced, the
flexible portion 90 contracts into its original shape and the
valve 60 closes.

In a third embodiment of the invention shown in Figure 6,
both the nozzle sidewall and ﬁhe anmular portion extending

. inward from the top edge of the nozzle are flexible. As with

the previous embodiments, the valve or dispensing fitment 110
comprises an inner component 112 and an outer component 114,
The inner component 112 comprises a cylindrical sidewall 120
and a sealing portion 122 connected to the sidewall 120 by
bridges 124. The inner component 112 is affixed to the nozzle
portion 116 of the outer component 114 and mates clogely with
the inside of the nozzle 116,

The nozzle portion 116 is mounted over a centrally

disposed aperture in the covering portion 118 of the outer




val ve 60-closes. In a third enbodi nent- of the invention shown ingkilgness 6,
~ both the nozzle sidewall and the annul ar portion extending inward fromthe
top edge of the nozzle are flexible. As with the previous enbodi nents, the
val ve or dispensing fitnment 110 conprises an inner conponent 112 and an
outer conponent 114. The inner conponent 112 conprises a cylindrical
sidewal | 120 and a sealing portion 122 connected to the sidewall 120 by .
bri dges 124. The inner conponent 112 i affixed to the nozzle portion 116
of the outer conponent 114 and nates cl osel 'g of _the nozzle

| ywith the insideof
116. The n699R=eRbrii%on 88 1EZEUHLFOBRET"E eIy {%fl Sposed aperture
in the COVQ%ﬂ%%%Epgééé?q%tlé§ Pfo LREAUNET iriward from the top -edge 842luly 2005

13 conponen ozzle 116 conprises a sidewall 130 and an annul ar
top porti osf 1 essendisidewaliandof ainteheindgngdye al42m b4 .t hEh@ozzl e
sidewal | 130 and terminating in.a rim144. The annul ar top.%oition 140 is

flexible, ARG ECRRIRELPY WonitfafleniBleh VPRIt hEFPPERTHISE B i on 40 in
t he preferqujgﬁbggiagpgiﬁxhhkppg | E6NEL qARogi BRI egt he nozzl e si dewal
atively

130 conprises a rel rg ower portion 132 (to which the inner
component ddiodimeatfi xed) and a flexible, expansible upper portion 134.
The expansi bl e quer portion 134 is substantiajlggégg E?drical and works in
cooperation wi tfikengre FleeRnd WA Bp 5L 31t o**Bpen and cl ose

the valve oJ30..0.123R4058,4 GHANGGRULE DOR168NI ) NEL Il BAL pressure.

As shown in K gure 6, when re“1s little or no interna
inner component 112 is affixed) and a flexible, expansible

upper portion 134. The expansible upper portion 134 is
substantially cylindrical and works in cooperation with the
flexible annular top portion 132 to open and close the valve
110 in response to changes in the container internal pressure.
As shown in Figure 6, when there is little or no internal

pressure exerted on the valve 110 by the container contents,
the valve rim 144 seats against the sealing portion 122 of the
inner component 112 to close the ink cartridge and prevent the
flow of ink. When sufficient pressure is exerted by the
container contents, the flexible expansible portion 134
expands and/or the annular fléxible portion 140 flexes upward

. and outward, exposing an annular opening {(not shown) between

_ the valve rim 144 and the sealing portion 122 and allowing the
flow of ink out of the cartridge. When the pressure is
reduced, the flexible expansible portion 134 and the flexible
annular poition 140 return to their original shapes and the
valve 110 closes,

In a fourth embodiment of the invention shown in Figure

7, the valve 160 comprises an inner component 162 and an outer
compoﬁent 164 as in the previous embodiments, except that in

this embodiment the inner component 162, not the outer




pressure.exerted on the valve 110 by the. contai ner contents, theJMapkews rim
144 seats against' the sealing portion 122 of the inner conponent 112 to

¢l ose the ink cartridge and prevent the flow of ink. Wen sufficient
pressure is exerted by the container contents, the flexible expansible
portion 134 expands and/or the annular flexible portion 140 fl exes upward
and outward, exposing an annul ar opening (not shown) between the valve rim
144 and the sealing portion 122 and al ldwi ng t he f|OM/Of i nk out of the
cartridge. Wien the pressu he erX| Xp i portion
134 and t heeFPERFHY 6164anﬁﬁladﬁtaﬁg‘?‘i |dﬁﬁe“1%@' t‘r'_tgtur% %05‘ el%r gﬁ?g&r?al shapes
and the V%h%%e&lé’ué‘éxo%ﬁpoﬂéﬁtalé@%t Rowiteadbpenteafl ihie- icBMpsidren shown in
Figure 7, the valve 160 conprises an i nner conponent 162 and an outer
conponent 1B&.as in the previous enbodi nents, except that in this

enbodi nent the |inner conmponent 162, not the outer 005 4 conponent
164, is attached® %Mné’errg@m?nffﬁé ]CE(?nFS‘F%rsesTﬁec%vﬁﬁ %h%lod: Gt]aar‘ conponent

164 i's mouny 19ﬂ&ﬁéaﬁesa@£b€aruc9fmseaﬁdmﬂgﬁapwﬂ@ ﬂrBﬂeiEhé:Q:BP@fbﬁﬂj 162
conprises a covering portion 168, a cylindrical sidewall 170 extending
upwar d fr orpdrtgonpweid agseglomyl portiandl e s:eahecmlgaqoapt flon sid@walbnnected to
the sidewall 170 by brldges 174. A second_si dewal | 6 extends downward

fromthe pe‘r7°pH§rJ§F1§Bthe tovér F?@“ﬁo?%@%ﬁ%@s%rﬁ‘t% 5 WPt ed to fit
tightly inside Eltf%f%ﬁg%%% end Qf LNy LBkLi Gk §8€-isThe cup- shaped

out er conponent ted over the ~ i'nner conponent 162, preferably by
means of a doadightad to f£it tightly inside the dispensing end of the ink

cartridge.

The cup-shaped outer componeﬁt 164 is mounted over the
inner component 162, preferably by means of a radially
inwardly.extending flange 176 located at the base of the
gidewall 184 that snaps-over the gidewall 170. An annular top
portion 190 extends inward_from‘the top edge 192 of the
gsidewall 184 and terminates in a rim 194. The annular top
portion 190 is flexible, having a geometry similar to that of
the flexible portion 40 in the preferred embodiment.

As shown in Figure 7, when there is little or no intermnal
pressure exerted on the valve 160 by the container contents,
the valve rim 194 seats against the sealing portion 172 of the
inner component 162 to close the ink cartridge and prevent the
flow of ink. wWhen sufficient pressure is exerted by the
container contents, the annular flexible portion 190 flexes
upward and outwafd; exposing an annular opening between the
valve rim 194 and the sealing portion 172 and allowing the
flow of ink out of the cartridge. When the pressure is

- reduced, the annular flexible poftion 190 returns to its
original position and the valve 160 closes.

The sealing portion need not be dome-shaped, as shown in




i-nwar dly. extendi ng flange 176 | ocated at the base of the si-dewaBluld3d0st hat
snaps over the sidewall 170. An annular top portion 190 extends inward
fromthe top edge 192 of the sidewall 184 and terminates in a rim 194. The
annular top portion 190 is flexible, having a geonetry simlar to that of
the flexible portion 40 in the preferred enbodi nent. As shown in Figure 7,
when there is little or no internal pressure exerted on the valve 160 by
the contai ner contents, the valve rini394 seats against the sealing

portion 172 of the _inner co ent 162 to _close the ] riLy i dge and
prevent thEL1GEFSivIoh iR swgﬁgﬁ%?twc%‘%%ﬁscﬁﬁéw%é %ég‘r%?eld by the

contai ner coptents, the AnAularndlexh e BordnpRnA88 daexpsovidesard and
outward, exposing an annul ar openi ng between the valve rim 194 and the
seal i ng pogt kekabi2 asdlialy aneangithethd laowubir inik . outisret heSHOHPL ri dge.
When the pressure is _reduced, the annuI%r flexible partion 490 returns to
its origi tarep@sceible SRFLEEAFAPTR A6GEI L FITRE €5al Ing porti on need
not be domg: shaned. az, S9! L Sndubdk12005p0R ol Gr@ibab. DB shaped
| i ke a truncated cone, as shown in Figure 7. The sealing portion can be
any shape thghrgrepViHeSsead iy doaithen sikalshagedriddeni t trunifatedigR&r rim
Figure 8 shows three possible configuratioPS of tPe S aligqfﬂ%rtion of the
i nvent i on. agniFiRjgusegh t A8 Eeibengc pidtt F6R- T &8Artd "*Fn® Figure 8b the
seal i ng portiop}i% shgped | i ke a truncated cone, as in Figure 7. In Figure
8c the seal’R FoPtiBR has a more conpl ex shape. Thus there have been
descri bed four ®faodhapntevelbeen pesssited- Aot \eabedifidrdsi bf e val ve having a
singl e dynam c ) ) .

' pressure-activated flexible valve having a single dynamic

sealing area. The single sealing area reduces the chance of

leakage of material out of the container or the chance of air
leaking back into the container. The valve comprises a first,
stationary component having a sealing portion, and a second
moveable component having an annular rim that seats against
the sealing portion. The second component also has a flexible
portion that changes shape in response to pressure from the
container contents, thereby opening and closing the valve.

The flexible portion may be part of the annular top portion of
the valve, the valﬁe sidewall; or both.

The pressure-activated valve controls the flow of ink
rfrom the cartridge when the plunger is activated, prevents the
flow of ink at all other times, minimizes the introduction of
air into the cartridge, and prevents the flow of ink to other
areas of the disﬁeﬁsing fitment or printing equipment.

Other modifications and alternative embodiments of the
invention are contemplated which do not depart from the scope
of the invention as defined by the foregoing teachings and
'aﬁpended claims. It is intended that the claims cover all

such modifications that fall within their scope.



sealing area. The single sealing area reduces the chance of | eak&agdy 2005
‘material out of the container or the chance of air |eaking back into the

- container. The valve conprises a first, stationary conponent having a
sealing portion, and a second noveable conmponent having an annular rim
that seats against the sealing portion. The second conponent al so has a
flexible portion that changes shape i36response to pressure fromthe
cont ai ner contents, thereby opening and closing the valve. The flexible
portion may be f the annular top portion of the valve, the valve
sidewal I , or both. e pressure-activated valve controls the flow of ink
fromthe cartridge when the plunger is activated, prevents the flow of ink
at all other tilmes, ArPFesiuweEsachevabed omikts on of foBi ¥se ¢ Be cartridge,
and prevents the flow of_ink.to other _.areas of the dispensing fitment or
printing equipﬁ?ﬁ%él%fﬂé?m- &F??QﬁﬁWQMEQuéﬁdmﬁF?%Fﬂatgbg %ﬁﬁﬁﬂinents of the
invention are cophefpdgf.ed which do not depart fromthe scope of the
invention as defined by the foregoing teachings and appended clainms. It is
intended that the chaids®tex0vempahént Such raglidriisahd cscdvatinbabbrviéhi n
their scope. 8 July 2005 16 CLAIMS 1. A pressure-activated valve for use
with a container fior g¢rypelw rg £hdi df ntherd¢aitainhe amd veviggnpri si ng: an
out er conponent conprising a covering portion_ for covering an end of the
cont ai ner and HERAGJ1Y dianesed @pedtipssed spdaldle, a sPHERRAIN%Xt endi ng

axial'ly domnvw%f%éffg”h%ﬂ&hi%&iﬂ%g%rghgfpéigiﬂ&gxgg%nghémggdé¥1ng portion
, and a nozzle mounted over the aperture, the

nozzle comprising a sidewall extending axially
upward from the periphery of the aperture and having a top
.edge - and an annular flexible portion extending
radially inward from the top edge of the noézle
sidewall and terminating in a rigid énnular rim p
the flexible portion being configured to flex‘upward
and outward when subjected to sufficient pressure from the

container fluid material, thereby moving the rigid annular

rim between a closed position to an open position; and
an inner component comprising a sidewall . and
a stationary sealing portion connected to the inner
component sidewall via bridges : ;, the inner
component being affixed to the nozzle sidewall to
mate closely therewith, the sealing portion and the
rigid annular rim cooperating to form a seal when the
rigid annular rim '~ is in the closed position,. the

sealing portion } and annular rim (44} defining an




and a nozzl e nounted over the aperture,. the - nozzle conprising addulgd0@s |- -
~extending axially upward fromthe periphery of the aperture and having a
top edge and an annular flexible portion extending radially inward from
the top edge of the nozzle sidewall and termnating in a rigid annular rim
the flexible portion being configured to flex upward and outward when

subj ected to sufficient pressure fromthe container fluid material,

t hereby noving the rigid annular rimbetween a closed position to an open
position; and an i nner conponent c—‘ong)f’i sing a sidewall and a stationary
"sealing portion connected to the inner conponent sidewall via bridges ,
the inner conponent being affixed to the nozzle sidewall to nate closely
therewith, th i rtjon a rigi rori ting to
forma seal mﬁgﬁﬁ?%ién&?él%n annupg}édpzatrlﬁei ég%lﬁl%ﬂe@ic osedn%%g'?f?%%,, t he
seal ing porti @Eeﬁ@oﬁlﬂdn@r rim(44) defining an 8 July 2005 17~ -annul ar
openi ng when the annular rimis in the open position. 2. The
pressure-activated valve of claim1l wherein the flexible portion has a
substantially S-shaped cross-sectional profile. 3. The pressure-activated
val ve of claidn 1 Wherpiessudecactieztasbivpdment furatheladonprilsgein covering

portion havi %ﬁa centrally | ocated aperture, and the _ nozzle is nounted
over the ape ré.leﬁ?b]i%éxﬁrtéé@ur e- adtasy &t YPFErNelDL e PasRFRehher ei n

cross—sectional profile.

3. The pressure-activated valve of claim 1 whereiﬁ
the outer component further comprises a covering
portion having a centrally located aperture, and the
noZzle' is mounted over the apertﬁfe.

4. The pressure-activated valve of claim 3 wherein
the outer component further comprises a sidewall

~ extending downward from the periphery of the covering

portion
5. The pressure-activated valve of claim 1 wherein
the inner component further comprises an annular flange

disposed arcund the base ¢of the inner component
sidewall , and the flange - forms a snap fit within a
channel located circﬁmferentially around the inside of

nozzle sidewall

6. . The pressure-activated valve of claim 5 wherein

the channel " has a bottom surface defined by detents




the outer conponent further conprises a sidewall extending downgaid26a50m
t he periphery of the covering. portion 5. The pressure-activated val ve of
‘claim1 wherein the inner conponent further conprises an annul ar flange
di sposed around the base of the inner conmponent sidewall , and the flange ;
forns a snap fit within a channel located circunferentially around the
inside of nozzle sidewall 6. The pressure-activated valve of claim5
wherein the channel has a botton15ﬁ3f@ce defined by detents 8 July 2005
18 extending radially inward fromt i nside surface of the nozzle
-sidewal |l 7. The pressure-activated valve of claim1l wherein the sealing
portion is dome-shaped. 8. A pressure-activated valve for use with a
cont ai ner for dispensi flg%g terial/ the valve, conprising: ap outer
conponent conprisﬁﬁéeﬁggﬁﬁz¥ taliye ingRed | from, SRS, LBRH éﬂgﬁgg?aﬂfially'

cylindrical :side - hay top edge and an annul ar top portion
extending.raﬁ#ﬁ]ﬁ%k%%ﬁagﬂiqggﬁlthe top edge of the sidewall and

terminating in arim, the nozzle sidewall conprising a substantially

bel | ows- shaped non- perforated expansible portion , the expansible portion
bei ng confi glted Tioe experxhranrdctiorttedctralve r esporseclaim chahgesinn t he
contai ner internal pressure, thereby noving the rimbetween a cl osed

posi tion andthe spehipbgiartdan is dome-shaped.

8. A pressure-activated valve for use with a

container for dispensing fluid material/ the valve

comprising:
an outer component comprising a nozzle -, the

‘nozzle’ comprising'a substantially cylindrical sidéwall

-having a top edge and an annular top portion
extending radially inward ffom the top edge of the
sidewall and terminating in a rim , the nozzle
sidewall comprising a substantially bellows-shaped non-
perforated expansible portion , the expansible portion

being configured to exXpand and contract in response.to

changes in the container internal pressure, thereby moving
- the rim between a closed position and an open position;

and

an innér component comprising a sidewall and
a stationary sealing portion connected to the inner
component sidewall .  via bridges - , the inner
-component being affixed to the nozzle cylindrical
sidewall . to mate closely therewith, the sealing portion

and the rim cooperating to form a seal when.the



and-an i nner conponent conprising.a sidewall and - a stationary s&dhlyngos
portion connected to the inner. conponent sidewall via bridges , the inner.
conponent being affixed to the nozzle cylindrical sidewall to mate closely
therewith, the sealing portion and-<the rimcooperating to forma seal when
the 8 July 2005 19 rimis in the closed position, the sealing portion and
annul ar rimdefining an annul ar openi.ng when the rimis in the open
"position. 9. A pressure-activated v bve for use with a container for

di spensing fluid material, the valv conprising: a first conmponent
conprising a covering portion (168) for covering an end of the container
and having a centrally disposed aperture, a cylindrical sidewall

ext endi ng- axi@M y dowhfat® o m-Phed Rasifhery ofe t$R2110gvBY TP hortion |, a
neck por ti on g endiag, gxgal |y wgyard from i he ner LBOSEY, Qlndheyaperture,
I el ¥o't dewa | %yB

. ? r O
and a stationary Sealing portion conne heé st dewa ridges : ;

and a substantjiyal |y cup-shapedopegqmskicgqeponent nmounted over the first
conponent neck portion and conprising an axially oriented sidewall having

atop edge _ and a flexible annular top portion extending radially inward
fromthe top edge and termnating in a rigid noveable rim, the flexible
portion bei ng-coff PEesEdre i dtiFrtagwarvaand out farduse with a

container for dispensing fluid material, the valve
comprising:
a first component comprising a covering portion
(168) for covering an end of the container and having a
centrally disposed aperture, a cylindrical sidewall
extending axially downward from the periphery of the
covering pertion - , a neck portion extending
axially upward from the periphery of the aperture, and a
. stationary sealing porfion . connected to the sidewall
by bridges .. ; and

a substantially cup-shaped second component

when subjected to a predetermined amount of pressure from

mounted over the first component neck portion and
comprising an axially oriented sidewall having a top
: edge and a flexible annular top portion
; extending radially inward from the top edge and
;- terminating in a rigid moveable rim  the flexible
é portion being configured to flex upward and outward
X

the container fluid material, thereby moving the rim
from a closed position to an open position, the rim -

and the sealing portion cooperating to form a seal




when subj ected to a predeternined anmount..of pressure from the cagngi20e5
fluid material, thereby noving the rimfroma closed position to an open
position, the rimand the sealing portion cooperating to forma seal 8 July
2005 20 when the rimis in the closed position, the rimand the sealing
portion defining an annul ar opening through which fluid may flow when the
rimis in the open position.

20

when the rim is in the closed position, the rim
and the sealing portion © defining an annular opening

ithrough which fluid may flow when the rim is in the.

‘open position.






