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(57) Abstract: A pressure-activated flexible valve (10)
for use with a container for dispensing fluid material. The
valve (10} has a single sealing surface and comprises an
inner component {12) having a sealing porticn (22) and
an outer component (14) having an annular rim (44} that
scats against the sealing portion (22). The outer component
(14) also has a flexible portion (40) that changes shape in
response to pressure from the container material, thereby
opening and closing the valve {10).




8 Juty 2005 PRESSURE- ACTI VATED FLEXI BLE -VALVE BACKGROUND Fi el d8@ily Z0@s

| nvention This patent relates to a pressure-activated flexible valve for
use with a container for dispensing fluid naterial. Mre particularly,
this patent relates to a pressure- activated flexible valve attachable to a

printing ink <cartridge that automatically o ' eto
pressure _fromthe ink. DeéMﬁ)&3/8&1@6%@5%ﬁ@m@lummll||W@@@ﬁ|mmmwmm@@ml i dges
for printing presses typically conprise a hollow tubular body, a noveabl e
pl unger imRaQYde oes b bRy BNSiafR oM ~@isst at i onary di spensing fitnment

- at t ached aiicoVotet da EcdB pRIABHL @B Tiphe arifv@ReBiggpeNSI Ng fitment covers the di spensing
end of t e« ythudedar shodye ZAdelleso serves as a valve for opening and cl osing
the cartridge. Ink is extruded from the cartridge when the plunger is
forced toward the dispensing end either manually or, nore commonly, by
pneumati c pressure. The valve or dispensing fitnment is nounted in sealing
engagenent within the dispensing (top) end of the tubular body. The val ve
serves four functions: (1) It controls the flow of ink fromthe cartridge
when the plunger is activated. (2) It prevents the flow of ink at al

other tinmes, 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 | ocal i z&duly2R05
drying at the nozzle and can effect the 8 July 2005 2 properties of the

i nk contents through oxidation or changes in viscosity. (4) It prevents
the flow of ink to other areas of the dispensing fitment or printing

equi pnment. (Ink found in these areas can dry and flake off, contam nating
the ink reservoir.) One known ink cartridge valve is that disclosed in
Ritter European Patent Document EP 1 q05 999 A3. The Ritter valve is

equi pped with integrally formed elastic wall 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 done-shaped sealing portion connected to the inside of the neck
of a nout hpi ece by bri FGBESURErACHEIV Ve FRERSRE WMt ed over the neck. The
val ve sl eeve has an annular |lip that mates wth the sealing portion of the
central body to close the valve. The valve sleeve is equipped wth the
integrally formed wall stays thghcR@EdtoAS Springs. The wall stays
stretch in the axial direction when the valve is subjected to internal
pressure frrdeléhes iThie, Ingenthonai ses the annular lip, creating an annul ar

openi ng between the sealing_portion and the valve g%%gve.%%g. Unli ke the
present inventiDhS PRECHES tREPESRIE e REESNGS - HOVERbFE KX PHY surfaces. A

first sealifig,SUfs,8G8el §idOUNGntainer for dispensing £luid 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
rbody. 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




at the interface of the central body sealing portion and the angdul2005
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

nout hpi ece neck and an annular valve sleeve w per. This sealing surface is
i ntended to prevent ink fromleaking past the nouthpi ece neck and into the
area around the spring-like wall stays. These sealing 8 July 2005 3 '
surfaces nust be manufactured to very &ight tolerances and are subject to

damage prior to and during.assenbly, [t 1 . Qbj.ec he, present
invention PEORFSWEESE &P6i %%‘er?f?lgai%saig\?lg&f%% O(%;Iig%%r?gll ﬁg (%Illaglitgggrr%% erials

that has QpiyoARG.Sedl iThOpssrdneeened/aliornet ek objatrodrdaeeopr esent
invention is to provide a valve that is activated by the internal pressure

gf t he t cohbai diepenfing Pfér-f;aﬂtm cadpfrinténgl eobjpaers. ik EBBEai™f rom t he
escription, acconpanyin raw ngs, and a n | aj uly 2005 4
SUMVARY G:tilmﬁfggf\l H Ego?‘%ga%g%ke\’m h’tﬁ%&?‘rﬁg?glaxgpgg? J%Tk]t he invention,

there is proyvided.a)pressure-activated valve (10) for use with a container
for dispensing fluid material, the valve conprising: an outer conmponent
conprising a Cdmerkmgwpdnki@ﬁrﬂh@dge valve is that disclosed in Ritter

European Patent Document EP 1 005 999 A3. The Ritter valve is
equipped with integrally formed elastic wall stays that serve
as springs to open and close the valve in response to pressu&e
exerted by the cartridge contents.

Ritter discloses 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 arocund the spring-like wall stays. -These gealing




covering an end of the container and having a centrally disposedlap@b@ure,
a sidewal | extending axially downward fromthe periphery of the covering
portion, and a nozzle nounted over the aperture, the nozzle conprising a
sidewal | extending axially upward fromthe periphery of the aperture and
having a top edge and an annul ar flexible portion extending radially
innard fromthe top edge of the nozzle sidewall and termnating in a rigid
annular rim the flexible portion beihg configured to flex upward and

out ward when subjected_ to sufficien ressure fraqm-t i fluid
“material, EWEREEY WHRH R waﬁcﬁFﬁeéﬁ TEY SRS %&l\fg%%c%%%gse posi tion
to an open posi i Of;3.380e 801 d RS arkOERONIRNhsS&RRIH.Si ng & sidewal | and a
stationary eal'ing portion connected to the inner conponent sidewall via
bridges, the immes noApoasnibiketnogf ahkipetbend idreentiorzie p¥PUEdMI | to mate
closely therewith; the sealing_ _portion and the rL%hd Qﬂ?%%g rim
cooper at i ng HFreBriRc vadEal f%h ShRITEIPY of - ARt S T e i"R”t he cl osed
position, _the al i oL.t] and annul ar rimdefining an annul ar opening
when t he aﬁ%dfgggr%%£%§gi%&% € open position. 8 July 2005 5 In accordance
W th the secondegspefihedf obfwsti nEettd pnesertthéneentsiopr 6%i tedravide
pressure-activated valve for use wth a container for dispensing fluid
material, ehealval veat denperiiatgd Bh tH6t britet?BPrbo??é‘?ﬁguESn%# i%E’leng a nozzl e,
t he nozzl e . '
container.

Further and additional objects will appear from the

description, accompanying drawings, and appended claims.




conprising a substantially cylindrical sidewall having a top edge and an
annul ar top portion extending radially inward fromthe top edge of the
sidewall and termnating in arim the nozzle sidewall conpriusyrgjoa .
substantially bell ows- shaped non-perforated expansible portion, the
expansi ble portion being configured to expand and contract in response to
changes in the container internal pressure, thereby noving the rim between
a closed position and an open position; and an inner conponent conpri sing

a sidewal | arsiMMARWRtOFNINVENZILON portion connected to the inner
conponent sidewall via bridges, the inner conponent being affixed to the

nozzl e cylindrical, QQ%W%Ekckowaﬂeu%lQ%QG% %E%E@%@BP:tﬁ@e seal ing portion

and the rimcooperating to forma Seal 'when erimisinthe closed
posi tion, thersRakibd, Pertion AtkANRLAE piraysdedliNga@Baapauyar opening
when the rimis in the open position. 8 July 2005 5a In accordance with
the third aspgdt d@brtheeiwtenta eontaiher efdrs dispensiody £lmidssur e- acti vat ed
valve for use with a container for dispensing fluid material, the valve
conprising: MRterial, compoireNe EoRKissiPdg a covering portion for covering
an end of the container and havin% a cenirally disgosed a erturfezr a
cylindrical sidewdf| Bkt HRyrERaf PPprising '@ covering portion fo

covering an end cof the container and having a centrally
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.



downward fromthe periphery of the covering portion / a neck portion
extending axially upward fromthe periphery of the aperture, and a .
stationary sealing portion connected to the sidewall by brédges;2@sd a
substantially cup-shaped second conponent nmounted over the first conponent
neck portion and conprising an axially oriented sidewall having a top edge
and a flexible annular top portion exigending radially inward fromthe top
edge and terminating in a rigid noveable rim the flexible portion being
configured to flex upward and outward when subjected to a predetermn ned
amount of pressure fromthe container fluid material, thereby noving the
rimfroma ¢éPo3eECHIIGY éH thothn éﬁé@ﬁéuﬁﬁHﬁQ$n0ftﬁéer%Qﬁ%ﬂﬁ#qqua seal i ng
portion coopghatlngfto farma seal when the rimis he cl osed position,

the rimand tHE*Se 8npr8%?9?ﬁrﬁfﬁ%ﬁaﬁﬁﬂuY%ﬁV?) € H§%t hr ough whi ch
fluid may f'%‘ﬂ’th"‘é‘eébﬁé%%né!c”% 3 dil%g%?%%ﬁtgeﬂtﬂ%shghgglaﬁ Jc‘tﬁ'ey ﬁg@@ 6 THE

DRAW NGS Figure 1 is an explo erspective view of
pressur e- act kyabeikiflexi bl e val ve of the present invention, including a
cutaway view of the outer conponent, shown with a plunger. Figure 2 is a
top expl oded perspeciubtee vhepomnt mppriessare-ractaleat etefhexzld e val ve and
pIunger of Flé&géigﬁng a substantially cylindrical sidewall having a top

edge and an annular top portion extending radially inward

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.




Figure 3 is a cross-sectional view of an assenbl ed pressure-activated

fl exi bl e val ve made according to the present invention, shown in the .

cl osed position. Figure 4 is a cross-sectional view of the pressuras
activated flexible valve of Figure 3, shown in the open position. Figure 5
is a cross-sectional view of a second enbodi mrent of the pressure-activated
val ve of the present invention. Figure 645 a cross-sectional view of a
third enbodi nent of the pressure-activated valve of the present invention.
Figure 7 is a cross-sectional view of a fourth enbodi nent of the

pressure-activated val ve of the present_inyention. Eigure 8 is .a
cross-sectional VieWSEPTERAFER ‘Hdgbit%ﬁeth B%f?@ﬁ‘:&t PonEPRf 1T EERY i ng

portion of 't pr G:‘L%eﬁa&ov&&&?rﬁip%-ss%l%@%%ﬁ%C%Jodgusw%ilth'\/gm' N

The invention 1's a pressure-activated v rflui I spensi ng

contai ners, esethider BKrc@ldddiges Fonifommiehal i iviielks. The valve
opens when acted upon by the pressurized fluid inside the container and

cl oses when tdmprséssure is reduced. The valve has a flexible portion that
acts in a spring-like fashion to open and close the valve. This 8 July
2005 7 flexible poftirsh FRIPIWKE CRBPFHTMDR SAVERIRG AIOFTéRPenf®hg ring

having & veny crospaeeetionale RgLLg (R AUes hi0d #nclhnig
' disposed aperture, a cylindrical sidewall extending 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.




Regardl-ess of the configuration of the flexible portion, the vaBwdyRol
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 tubul ar paperboard ink cartridge for dispensing printing ink,
~although it will be understood that the valve may be used with other types
of containers, including but not |imted to netal containers, squeeze
tubes and bags, and with other types &f fluid materials, including gases,
powders, enul sions and pastes. The ink cartridge is deplcted wthits

val ve or dispensing end pointinFBp?M8fBugh the di spensing end woul d

ordinarily poi en,t 86, 1CALE MHYBn| Serdcpelfye RiigHI &5 thed show a
first enbodi me% 99 \g%prggs% e- acti va!tme%e \?{%Ieve |en which the flexible

portion. tab§§s§m &@Emat@ﬁ anestiaar ehlweent e pgeseniy LREGHHEa wavy
cross-sectional profile. Figures 1 and 2 are exp | oded ers“pl\%ﬁtl ve views of
the val ve érchidipens FFavry gty 6 B C4THY fitgeP %?F'vﬁf‘ eh inserted
into opposite ends of a cylindrical tube (not shown), forman ink
cartridge. P Sfdlve 10 has two parts: an inner (mating) conponent .12 and

-an outer conponggtrdd iEha tepisablodspprespeckivanyidvawé dreintegral ly
formed nozzle portion 16, as shown in the_figures. Alternatlvely t he
nozzl e por breseule-peyitéeflof hestibds ‘éajs"’@pélﬁ%t%mﬁ?%’ﬁé’ﬁ F289¥S *-att ached to a

covering porti on 18 of .t he out ef o 4.,£The dagh18@ti ng conponent
12 conprises a dﬂll’:’ﬁ i"Faft “7Ue ?‘IE@C%%E a2 preferably donme-shaped

seal i ng pob&é%rgzac@%@t Eﬂeyl:.%lteh%Wedw\@é lac2Brdindtiodgles 24. The i nner
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




-8 July 2005 8 conponent 12 is affixed to-the nozzle portion 16 &flulyneos
outer conponent 14, for exanple, by neans of an annul ar flange 26

di sposed around the base of the cylindrical sidewall 20. The flange 26 .
fornms a snap fit within a.channel 28 located circunferentially around the

I nside of the nozzle sidewall 30. 1In the illustrated enbodi nent, the
bottom surface of the channel 28 is defined by detents 32 extending
radially inwmard fromthe inside surfage of the nozzle sidewall 30.
Alternatively, the inner conponent 12 may be affixed to the. nozzle portion
16 of the Bleibleoppstiont may tefeskreorBatis 27 FRRTWE FHTBF any ot her

sui tabl e neans, or _the inner co begrsan. Lot edAk At of the
nozzl e por F1¥hBEEINT |2 F&VY (708§ %T?%Jr}]%?‘%]é éjn%)igi ch%ﬂglfa material . Regardl ess

of the meaps Dby, MiGh dbhendénmes (oigesest, b2 bstlaf(Figede idlsi de  the nozzle
16, the inner conponent 12 should nmate closely with the inside of the
nozzl e 16 Regardiess zef whst eehfiigkratipnt B sthe &dgrible ReTbif%r tBFanet er of

t he i nner conponent sjdewal |l 20 shor%lg be about the sanme as the inner
di anet er oY ¥ DAB MY CBF BRI PIST " "Réfurning to the outer conmponent 14, a

si deval | 34 extengds dowaves d 1f etRddienpetipheeysfe-theicamedri ng portion
18.- The sidewall 34 fits snugly into the dispensing end of a_cylindrical

cartri dge batie @(nothslrwacherd tthautesgyiseshowma@snty W98y ePd Y9%8nge 36 t hat

extends radial |y outuer d o he, 08,9l 1 5k U8lbadly {0 aDut the upper

printing ink, although it will Dbe understood that the valve
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




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 ternminates in a rigid

annul ar rim44._ The annulag. ri.m.44. . def| gl LY {Qeaied-openi ng 46.
For a typi E%TPOHEPPan?ﬁgS ?ﬁil}{:eéi%?i%ee?wtkﬁfés P%ﬁ’g%%gl% i s about % i nches in

di aneter, abhheugh i4, cap henpueh spalebas oF ahasgeilarTheaddeexi6bl e portion
40 of the nozzle 16 has a geonetr and thickness that enables it to flex
under presdigmosefir erpund thedwgepetitheofylsmrifal rvideyate 2°- t &2%n open

Che. 11 exi BITBorbi B0 HBs Fhe SRARm P IEheF rir AFy Bt en ng 11 ng

the flexi 0%t % e ape o 'y extending ring

havi ng a cUfNGEhreteNBLY 16T DeRmacehd analidersy iche, nsiile 8sdeddla Seshape shown
in the Figures. Preferably, the flexible portion 40 conPrises a convex
A

portion 48 amdhe tbhowvetpdrambodimS®, Fhe hateexsydiecrof 488 s shaped |ike
ke (he BoRTteh RAI FEIPE] PEUTRI S F doCrRa. s ORI A 2Er  aces 48,
52 are | oi Bath aheahdiReESRRd-08s SthaaRE - DY Aekal1ave . an  appr oxi mat e
S-shaped cross-secti-onal profile.
Alternatively, the inner component 12 may be affixed to the
- nozzle portion 16 of the outer component 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




Al t hough the flexible .portion 40 of the nozzle 16 has just beeng@ggeodsbed
as conprising a single convex portion and a single concave portion, it
will be appreciated that other configurations would also be suitable,

i ncluding configurations. having nultiple convex and concave portions, a
convex portion only, or a concave portion only. The primary requirenent of
the flexible portion is that it be capable of flexing between closed and
open positions in response to changes® n pressure exerted by the container
contents and be able_to maintain an ad&guate se %ﬁtme nthe rim44 and

the 8 Jul ytoo@refenred PRGNS 6 Ghch THFRe! %88

an ., .
osed position. As

shown in Figure 3 t DSEE1 drS abi dddeBiaOhy Nl AY BF Ndhvar@l BEGUERe exerted by
t he contaiﬁ%?hgghgéﬁggﬁfiEg.év%%ﬁbt%ee fléiiblé p§$tion 40 is in the cl osed

posi tion), cépeakal ¥ ¢i Mheddontat sidgailisio t hghseflévidplpopadtdan22 to cl ose
the ink cartridge and prevent the flowof ink. In the illustrated
enbodi ment terhimakes| img FhpidE@nulap ring Ad. o FRE AR RS EXPHE  rim 44 seats

agai nst. thg seall 00 PALLLGY 2200k SNARRH 4UDSLEN igdial i ke a truncat ed

cone. This ngl-e “sealing ace ces the chance of | eakage of

materi al opfimfinghenk cRntaiags, ehit heeahingoss db about éakhekpsbask. into the
container. To insure a good, |eak-proof seal between the opposing surfaces
of the val déamduerdsabiipughelsctani Ry Bobt PBRISF2Tt HEFexi bl e portion 40 is

g;\g_b;;ge??\teg g?&'&tggglgzg%liengortpﬁ%&lt llenof_z%hw&ztlléelé NS aCQém&H%%Qt 12 is

and thickness that enables it to flex under pressure, from a
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




i nsi de the nozzle portion 16 of the outer conponent 14. As shownginuly Bdasur e
4, when sufficient internal pressure is exerted on the valve 10 by the
contai ner contents, the flexible portion 40 flexes upward and outward,
exposi ng an annul ar opening 54 between the valve rim44 and the sealing
portion 22, which allows the flow of ink out of the cartridge. Wen the
pressure is again reduced, the flexible portion 40 returns to its original
shape and the valve 10 cl oses. The plurger 50 is configured to mate cl osely
with the dispensing fitnment 10, thereg } ni_m zing the anount of residual
ink |eft iPeRH@ICBPTTiWyd2 athedr ‘RS %@%H PPE%@ " the full distance

insi de the contai pRL,PAAYpi JIWS 31 NehdrOBheAdikace: H& of Adempbunger S0 mates
with the outer conponent covering portion 18 and the plunger central hub
58 mat es Wpidbsurbeeievred bpmpieneabtdiZeancordtieptaofiziee ¥8en $hguly 2005 11 in
a second enbodi nent shown in Figure 5 the flexjble tEortion of the valve

) SN . FLLg
i s shaped Fleeibdechertign 6&lishdR| Bt clored MeAttHP Yt tBE Y& Fed Accor di on

shaped. Thg4 V&Ja\ég Q%azi%sgzﬁgﬂéis%gli %1%9&0‘%23@%2@%& the fdkgure conprises

an inner cofrponent an outef “conponent in the preferred

enbodi nent gardhiage el peevponent Stowoliptdlsesia dhd iiddrsomtedi dewal | 70 and
a sealing portion 72 connected to the sidewal| 70 by bridges . 74. The inner
‘conponent &fbddingnti x&¢ serling ABEASE: pbre iokPBETVTRERE GG EP° conponent 64

and mat o5 ¢l 05gl Y 01 084 N5kI5efling! BEAIRR7LS, 6 chaped

substantially like a truncated cone. This single sealing

gurface reduces the chance of leakage of material 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.




The outer conponent 64 conprises a covering portion 68, a sidewdlJily&acs

ext endi ng downward fromthe periphery of the covering. .portion 68, and the
nozzl e portion 66, which is nounted over a centrally di sposed 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 fromthe top of the sidewall 84. An annul ar
top portion 88 extends inward from théltop edge 92 of the nozzle sidewall

80 and termnatgs in_ a lgid.annul ar_rim9 hi.s al jve

embodi ment, ratHer® tsﬁﬁ?\m{ef eﬁ%ﬁ"r%lg ?%c\’/\"/élr ghf ?%%r'ﬁll%hé’ t%ﬁa g%g%{%‘té the nozzle
si dewal | agokpidher PhefRIIedi ebagidenike hheyTfinexidd®e bedldwhn ok-or ns part
of the nozzle sidewall 80. Specifically, the nozzle sidewall 80 has a

‘rel ati vel y whagi wightwee pomedorc@rdien shapeh- tThe vaher orcOHPRATERPI62 is
~affixed) and,a flexible, expansihle upper .portion 90 ansi bl e upper
portion 90@'?‘5“‘ IEﬂt'bsé")t%aﬁ 7Yt I c‘ayltlig'ﬁaf’f’r"‘ia c%mpgﬁge%\oar S ?i@ggg%’g%ﬁm%g by

expandi ng aRE af YULRCLRBnbAr rRASPOAS i Qh@b%ﬂﬁ%&rédl_énlbedﬁ;mﬁmi ner internal
pressure. There are no openings in the flexible portion 90. 8 July 2005 12

As in the phefimredconpudinres? compelprd pacylindpicpbrtifiewall tHe and] exi bl e

portion 90 is that it be capable o andi ng, and. . c racti “bet ween
cl osed and 2op&Ht e PPF I ?ﬁ?ﬁSgg{ cbtgﬁh%ﬁ%%@l%ﬁﬂg%ggéﬂﬁ exerted by

the contai per SANLERES, PSS a0ie diGimBANtAitheaioAfiRqpaticieds between
the rim94 and the

of the outer component 64 and mates closely with the inside of

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 QOntainer internal

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




sealing portion 72 when in the contracted position. As shown in Fihdu2@s5,
when there is little or no internal pressure exerted by the container
contents (i.e. when the flexible portion 90 is in the contracted
position), the valve rim94 seats against the sealing portion 72 of the

i nner conponent 62 to close the ink cartridge and prevent the flow of

I nk. When sufficient pressure is exerted on the valve 60 by the container
contents, the flexible portion 90 expamzls, exposing an annul ar openi ng

(not shown) between the valve rim 94 and the sealin ortjio whi ch
~allows the?B| & e PRRECIEGE FRoQH Ry ttthledﬁ’él.mWeﬁe‘Fﬁg%Bl?%ssét}fr é%f“s reduced,

the flexibhe portion 90 canilaghs 1otQ Lhs.0fd Qenaipshapg and the valve
60 cIoses.%hﬁxaqv%%gdt%%%%gi%%ﬁglof t he Fnéention sﬁ%mm i% Figure 6, both
the nozzl e csheewdihganstvded arsHddaandasdenopoeitiendi by respeasel tor om t he top
~edge of the nozzle are flexible. As with the previous enbodi ments, the
val ve or dichpeses g presmwe IO tefohnriiee SO INRReFORGHEEnet® P2 and an
outer conpopent 114. . The_in N edide ri 488y | dyadri cal
si dewal | 1fgﬁe£ﬁﬁﬁglggﬁr}ﬁﬁ %%%?%%%p%%g'%Snneéfgggtdﬁf%% g?%emall 120 by .
bri dges 124¢aThey igdPeiod OBPRREtinl Re | onathivet pbeithm.nozzl e portion 116
of the outer conponent 114 and mates closely with the inside of the nozzle
116. - The nozz| pehpiprin FéSite fouKped tHFEr dentrRaIs RogiRYYERY aperture
'n the Cov%atrlezggul%oregcég{]edl%% t(:)lfxe tc%%tgyﬁee:r confents (1.6 when £hE O Jul'y 2005
flexible portion 90 is in the contracted positiom), the valve

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




13 conponent 114. The nozzle 116 conprises a sidewall 130 and an8Janppodsar
~top portion 140 extending inward fromthe top edge 142 of the nozzle
sidewal |l 130 and termnating in a rim144. The annular top portion 140 is
flexible, having a geonetry simlar to that of the flexible portion 40 in
the preferred enbodi nent. Like the second enbodi nent, the nozzl e sidewall
130 conprises arelatively rigid |lower portion 132 (to which the inner
conponent 112 is affixed) and a flexibl¥, expansible upper portion 134.
- The expansi bl e upper_portion 134 is substantially. cyli ' d works in
cooper at i oﬁo‘i}ﬁ’ctnﬁ’ntgh%l“ f | ERF BI¥ZARnt & PP 56T Bi %%del‘é;ig;do%g!% %gd cl ose
t he val ve LN t PESE nbN; L oRLARI MRS cbPtInBalapr essure.
As shown iﬁ@&ﬁrgg %%hagﬁnt%eofgﬂi S Iirl tf%‘&grr no interna? graessure exerted
on the val ge thEOnbyzld@idensk nep ashtenninatingeival wémri4h.-14Zhgeat s

agai nst the sealing portion 122 of the__inner _cor’%onent 112 .t ngrl ose the
i nk cartri @geETdtEP RASFECOR N0 £F ol FFPL Ak PARABR B FPPEFBhS B ed5ure i s

exert ed by, g, CORt AN LANLRYRe 1 o 123l groxnanai bl e portion 134

expands an he annul ar e portion 140 fl exes upward and outward,
exposi ng abBmBdiitkeat. openi ng (not shown) between the valve rim 144 and the
sealing portion 122 and allowing the flow of ink out 0 the cartridge.

Wien the pressdisejghe S880Re E™PREItax FRE FREHENSTITE %)o]ratlon 134 and the

flexible —annular,pontdio0;dé8, LehyE N d@rt NoivicArisd nRb shapesnand the

Ti
val ve 110 &70%€eS.
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




In a fourth enbodi ment of the invention.shown in Figure 7, the g$&kyeods60
cofnprises an inner conponent 162 and an outer ~conponent 164 as in the
previ ous enbodi ments, except that in this enbodi nent the inner conponent
162, not the outer 8 July 2005 14 conponent 164, is attached directly to
the container. The cup- shaped outer conponent 164 is nounted onto the

I nner conponent 162. The i nner conponent 162 conprises a covering portion
168, a cylindrical sidewall 170 extendi#ng upward fromthe covering

portion, and a sealing portion 172 connected to the, sidewa 0 by

bri dges 1_7£E°mR°§%I_(%brﬁ’fg‘si RV _ac}%%% dé%f% 5%80&%%‘?05‘t§f1?%m H%% ‘TJou ri phery of
the coveri r&a%@&t b1 88mpdbriS 164 QR hobiiRd bAtd idnet hghdA Yolpsidt t he .
di spensing end of the ink cartridge. The cup-shaped outer conponent 164 is

nmount ed overszt.he inner conponent 162, preferably by nmeans of a radially

I nwardly extending flange 176 | ocated at the base of the sid%_ |1 184 that
snaps over the SNCESWREE TFFPONRRC AfTuCEFPHSSS Do P ExPRnds ‘i nwar d
fromthe tqp c%ggﬁdﬂ%%lo%iémllsi%\@lcgné% apHatLrEroRatRS dbesidd M 194. The
annul ar top ortion 190 is flexible, having a geonetry simlar to that of
t he flexibl@rach] agnad bsealimg pofienr €12 evbodeimehto #ee stidamalin Figure 7,
when there is little or no internal _ pressure exerted_on, the valve 160 by

the contai MeP® BBRENEss 1The PabeRETS ATARRILeltS SFHEFAR CYRE?Ral i ng

portion 172133.%{{1 H{'@ periphery of the covering portion 168 and is
| configured to f£it tightly inside the dispensing end of the ink
cartridge.

Thé 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-nner conponent 162 to close the ink cartridge and prevent the 8Udw20d5

i nk. When sufficient pressure is exerted by the container contents, the
annul ar flexible portion 190 flexes upward and outward, exposing an
annul ar openi ng between the valve rim 194 and the sealing portion 172 and
allowing the flow of ink out of the cartridge. Wen the pressure is
reduced, the annular flexible portion 190 returns to its original position
and the val ve 160 cl oses. The sealing pdrti on need not be done-shaped, as

shown in-8 July 2005 15 Figures . 1-6, nor shaped lLike ncat ed cone, as
shown in FEigeFes #- GThIPrséﬁgP‘?ijgslbéFt?oWﬁﬁt%cg Y’ s%sa%ggﬁat provi des a
sui tabl e S%@hﬁp@ Al eg Widhithe ARRULATH Bt fiywhapd thevsrotiliese possi bl e
configurations of the sealing portion of the invention. In Figure 8a the
seal i ng pogt k@dtaeconilialy. aten wEthurlee @bnuhar dal i MEPEFt § 6HO™E shaped

i ke a truncated cone as in Figure 7, |n Figure 8c t.h |.ng portion
has a nor ethémoéflgil%p‘é’ﬁ’fﬁ‘&?ttlﬁ@?eo%g?g BeE ngeg%]ftllﬁgldgf?l}{.re enbodi ment s
of a  pressure;actl vajed.t %'éyghgaéé/aqm@v St 1@rSiAgdnieNnanie seal i ng
area. The S|nd?e Seal1'ng area reduces the chance of |eakage of materi al
out of thepggitaligheehorsdaleng hanteonfimishape@dkilega bagrcphed A9BE: cont ai ner .

The valve conprises a first, stationary copponent having a ling
portion, amd & JEeyAd 7m@éaﬁ%‘réoﬁﬁo‘ﬁ'@mseﬂg@f%ﬁoﬁﬁl%rlﬁ'i‘%a‘? "?O%% that seats

agai nst tggmgﬁgl%ﬁgpgprtlon. The second conponent also has a flexible

Thus there have been described four embodiments of a
pressure-activated flexible valve having a single dymamic
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.




portion that changes shape in response to pressure fromthe cont &huhe200s
‘contents, thereby opening and closing the valve. The flexible portion nmay
- be part of the annular top portion of the valve, the valve sidewall, or
both. The pressure-activated valve controls the flow of ink fromthe
cartridge when the plunger is activated, prevents the flow of ink at al
other times, mnimzes the introductioncof: air into the cartridge, and
prevents the flow of ink to other areas of the dispensing fitnent or
printing equip st her nodi fications and alternative enbodi nents of the
invention are contenpl ated which do not depart fromthe scope of the
invention as defined by the foregoing teachings and appended clains. It is
i ntended that the cPaPhestrrerchivatedcralisli fi cafPbrase hetthf &1 within

their scope. 8 July.2005 16.CLAI NS A pressure-activated valve for use
with a contai ﬁgfltgﬁ?eﬁifsoﬁe%%ls%%nﬁlﬂﬂ éflﬁlé‘fiep?g?r,laﬁhe%bﬁl\’/ levecorrpri sing: an
outer conponent.;EPPEi YNy a covering portion for covering an end of the
ccontai ner and having a~ centrally di sposed aperture, a sidewall extending

axial ly downward fram éieepeninpbrent of t heGpresing Hudvcaingngoatiozzl e
nmount ed over the aperture, the nozzle conprising a sidewall extending
axially upward frdert keveeiiglaer gndf of hthapenmttaieeanhddawiggaat op
E centrally 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 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




edge ~and an annul ar- fl exi bl e portion extending radially inward38fulpR0ishe -
top edge of the nozzle sidewall and.terminating in a rigid annular rimthe
flexible portion being configured to flex upward and outward when

subj ected to sufficient pressure fromthe container fluid material,
thereby noving the rigid annular rimbetween a closed position to an open
position; and an inner conponent conprising a sidewall and a stationary
sealing portion connected to the inng& conponent sidewall via bridges.,
the inner conponent being affixed to’the nozzle sidewall to mate closely
"therewith, the sealing portion and the rigid annular rimcooperating to
forma seal when the rigid annular rimis in the closed position,, the
seal ing por ti angddy ARUA:aly 1M (Al dEE! BhAGLAN Awluly 2P0%n the annular
openi ng when the annu r|n1|s in the open position.
‘pressure-actl5gbﬁdpa§&ﬁ&%an claiml1 wherein the flexible portion-has a
substantially shaped cross-sectional profile. 3. The pressure-activated
valve of claim1l wherein the outer conponent further conprises a covering
portion having a centrally |ocated aperture, and the nozzle is nounted
over the aperZ ureThd piéssyrecestivatzst ivedved val wf oflaghal mi@reher ei n

the flexible portion has a substantially S-shaped

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

7. The pressure-activated valve of claim 1 wherein
the sealing portion 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



bei ng configured to expand and contract in response to changes Buliheos
contai ner internal pressure, thereby noving the rimbetween a closed
position and an open position; and an inner 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 cylindrical sidewall to mate.closely therewith, the sealing portion
~and the rimcooperating to forma segal when the 8 July 2005 19 rimis in
the cl osed position, the sealing portion and annular rimdefining an
annul ar opening when the rimis in the open position. 9. A

pressure-activated valve for use with a_ contai ner faor dispensing fluid
material , - thé¥al ve &3n iidignGHroaed iR tdhpoheht SSIiPEi BY RG-S coveri ng
portion (168),fqr govering an end.of ;1 he, conta,ner OSQSixh‘q?“é}h%gl gpecentrally
di sposed aperture, a cylindrical Si-déwar |27 &xttén ing axiall'y downward from

the periphery.igf the ;goMerdHagopehtpMitiod.neck portion extending axially
upward fromthe periphery of the aperture, and a stationary sealing

portion connected to the sidewall by bridges : ; and a substantially
cup- shaped second conponent
. 9. A pressure-activated valve for use 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




mount ed over the first component neck-portion and conprising an gxsiyaohy
oriented sidewall having a top edge _ and a flexible annular top portion
extending radially inward fromthe top edge and terminating in a rigid
noveable rim, the flexible portion being configured to flex upward and
outward when subjected to a predeterm ned anmount of -pressure from the
container fluid material, thereby noving the rimfroma closed position to
an open position, the rimand the ‘'sea$ing portion cooperating to forma
seal 8 July 2005 20 when the rimis in the closed position, the rimand

t he sealing portion defining an annul ar opening through which fluid may
f1 ow when whea Ehenx¥inin t heisoperthsosilpsed.position, the rim

and the sealing portion © defining an annular opening
ithrough which fluid may flow when the rim is in the.

‘open position.




