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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,

Degcription Of The Related Art

Modern ink cartridges for printing presées typically
comprise a hollow tubular body; a moveéble 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 plungef is forced toward the dispensing
end either manually or, more commonly, by pneumatic pressure.

The valve or dispensing fitment is mounted in sealing
engagement within the dispensing (top) end of the tubular
bedy. The valve serves four functions: {1} It controls the
flow of ink frxom the cartridge when the plunger is activated.
(2) It prevents ﬁhe flow of ink at all other times, including
‘during £illing, 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
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Abstract: A pressure-activated flexible valve (10) for use with a
container for dispensing fluid material2 The valve (10) has a single
sealing surface and ¢ ri se I nner. conponen 12) hayin seal i ng
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Thi's pat enBurepenie fatenty Dorwaaitir BFat194Pafa8 43 exThe Ritter valve is

equipped with integrally formed elastic wall stays that serve
ag springs to open and close the valve in response to pressuie
exerted by the cartridge contents.

Ritter discloges a valve comprising a central body having
a dome-shaped sgealing portion connected to the ingide of the
neck of a wouthpiece by bridges, and a valve sleeve mounted
‘over the neck. The valve sleeve has an annular lip that wmates
with the sealing portion of the centrallbody to close the
valve. The valve sleeve is equipped with the integrally
formed wall stays that serve as springs. The wall stays
stretch in the axial direction when the valve ig subjected to
internal pressure from the ink, which raisés the annular lip,
creating an annular opening befween the gealing portion and
the valve sleeve lip.

Unlike the present invention, the Ritter valve has two
moveable gealing surfaces. A first sealing surface is found
at the interface of the central body sealing portion and the
annular sealing 1lip. 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 tﬁe mouthpiece neck and into the

area around the spring-like wall stays. These sealing




val ve for use with a container for dispensing fluid nate?ﬂﬁﬁ?mﬁﬁjﬁ%
particularly, this patent relates to a pressure- activated fIé&Vb e valve -
attachable to a printing ink cartridge that automatically ogzqs &%F cl oses
in response to pressure fromthe ink. Description Of The Relab®d Art
Modern ink cartridges for printing presses typically conprise a hollow
tubul ar body; a noveabl e plunger inserted into one end, and a stationary
di spensing fitnment attached to the opposite end. The dispensing fitnent
covers the dh%pensin end offtQF t lear ony ng @%so serves as a val ve
for openi n§ AR B8RS FEPREITT I YRR & BoEtPTEnT "t f& car t ri dge
when the plupgest ks ddhRApto¥eNS Lhe Hhr3Rgnsddappignd either manual ly or,
nore commonly, by pneunatic pressure. The valve or dispensing fitnment is
mount ed i n sealTimg iengngenebiecti Phirthe peedespenyengidn ¢p) penddef t he
tubul ar body, The,val ve serves_four Iungﬁipns: 1) Jt ?Pntrols the flow
of ink frofh W%F‘E‘?ivcféé'evxﬁ% FTRePF gy &1 meEer izt A (B35 |t prevents
the flow obpiploit s8Rt BeEedddres, including during filling,
transportation, storage, and installation of the cartridge on the printing
press. (3) it pretvemiisherhebject nddticd ipreseht dinventian tilse togptavidge, whi ch
can cause localized ink drying at the nozzle_and can effect the

Repl acenen® Sheét thaly igngcbbmFeg Sy §rebpsemnal pspaiiice §ofr% he i nk
contents tEggHggeﬁyidation or changes in viscosity. (4) It prevents the
flow of ink to other areas of the dispensing fitnment or printing o
equi prent . (I nkukoherd and addiasenal edsicean Wiyl apgdedd aeemothie cont am nati ng

the ink reservoir.) One known ink cartridge valve is that disclosed in
Ritter description, accompanying drawings, and appended claims.




European Patent Document EP 1 005 999 A3. The Ritter valgﬁﬂ%gmmﬁqggyped
with integrally fornmed elastic wall stays that serve as sp#i open

and close the valve in response to pressure exerted by the %ﬁrtri e
contents. Ritter discloses a valve conprising a central body°H¥ 99@9 a
done- shaped sealing portion connected to the inside of the neck of a
nmout hpi ece by bridges, and a val ve sl eeve unted over the neck. The val ve
sl eeve has an annular lip that mates wth the sealing portion of the
central body SYMMBRY¥ O INVENTIOKe val ve sleeve is equipped with the
integrally formed wall stays that serve as springs. The wall stays

stretch in the ax&ﬁlaggggggﬁég1nygnthEefygggeaég§§th§%h%d to interna

pressure fromthe ink, which raises the annular Tip, ~ creating an annul ar
openi ng bet weenvéiei aealinkgepakt hoHv ek tNG VB eShEEVE ddP vaWiki ke the
present invention, the Ritter valve has two noveable sealing surfaces. A
first sealing(bQrfizate Use Wothda eintlieeirnferfdispenfsinhertent ral body
sealing portion and the annular sealing Iip. This sealing surface controls
the flow of THIEYG of PENETHF CPMBEESIM second seal ing surface is found
at the interface gﬁlgagegngéh iec% neck and an annul gr val ve sl eeve w per.

This sealing surface I's intended to Pravent™d nk $9GhPEakPRgPastos he

nout hpi ece neelgeafdgl BhOchtd ea ; h i.ng-J ik ays. These
seal i ng Replacenenthheet %?fﬁﬁg gg%ggggﬁﬁl§négggﬂgwlSu??ﬁ%%%lﬁ%st be
manuf act ur eddi epveeq dpaftturieol er g AN G @e@difybh 2641 10 LARBEeapri or to
and during assenbly. Thus it is an object of the present invention to
provide a df§ﬁ@nEgémPQ@ﬂRh?nmopfdtbpeﬂsv$@ﬁmqlpqtumﬂMerhaHSath@izh@s only

one sealing surfaqg.
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 én
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 defining an annular

opening when the annular rim is in the cpen position,




Yet another object of the present invention is to provi a%eplaje‘?a?%e‘i hat is
activated by the internal pressure of the container. Furth { Al '
additional objects will appear fromthe description, acconpgqéfgg
drawi ngs, and appended cl ai ns. Repl acenent Sheet 17 May 200 Y ?@ 2005 4
SUMMARY CF | NVENTION I n accordance with the first aspect of the invention,
there is provided a pressure-activated yalve (10) for use with a container
for dispensing fluid wmaterial, the valve conprising: an outer conponent
conprising a covering portion for covering an end of the container and
havi ng a centrall di sposed aperture, a sidewall extending axially
downwar d &ﬁifﬁéoﬁgﬁp Ref{thfthenseeaver pagepbrad die dndenthozzl e nount ed
over the aper , <th conprisin si dewal | extending axially

e BP0 S TRBar T or o SRt SaVPAGE of Coprot

upward from the periphery o ge and an

annul ar fl exiale®d apobhtdxieerdhhdAdng! Yyl Q.G om dfie Lap.edge of
e

the nozzle sidewall and termnating in a rigird annular' rim t flexible

portion bei ngowpnisiured to flex upward and outward when subjected to
sufficient pressure fromthe container fluid material, thereby noving the
rigid annular rifAlb@tvRieroaprehesed-Quiitsiony konanzlperthposbtzbs; and an

i nner conponent conprising a sidewall and a stationary_ _sealing portion

~connected to ?;ﬁ?%ﬁﬁﬁﬁ'ac8ﬁﬁﬁﬁ%ﬂﬁlﬁﬁlﬁéﬁﬁﬂFndﬁ}%?knﬁ%ﬂ@@é}ltmﬁﬁﬁqﬁuﬁ't@@nponent
bei ng af fi xegdyto ngzz| [ ||, .to mate cl.osely therewith: the

seal ing port i%n éartr?fg atnhgﬁl_?}ilg?% taﬁ’\r,l\ﬁf”éir:l?ri‘ M-t ooper dt F%‘&l%}g% orPWFEY seal when

the rigid anfih@redd MopSetifle ld¥e thle088deRRP] 14 terminating in a rim,

the nozzle sidewall comprising a substantially bellows-
shaped non-perforated expansible portion, 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 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 rim is in the
closed position, the sealing portion and annular rim
defining an annular opening when the rim is in the open

position.




t he sealing portion and annul ar rimdefining an annul ar Rﬁﬁ@ﬂpﬁﬁsmggn t he
annular rimis in the open position. Replacenent Sheet 17 ﬁﬁ?ﬁféﬁ 8 July-

2005 5 In accordance with the second aspect of the invention, t2ﬁ6§ is
provi ded a pressure-activated valve for use wth a cont ai ner® 'Fg

di spensing fluid material, the valve conprising: an outer conponent
conprising a nozzle, the nozzle conprising,a substantially cylindrical
sidewal | having a top edge and an annul ar ?op portion extending radially
innard fromthe top edge of the sidewall and termnating in arim the

Cxpansi bl ¢ por i oAt PRE RISRAC FBER Lty U155 BEPRGE o Buradors Gkpand and

expansi bl e porti on, frie expaﬁ%i%

contract in nespenss pﬁé%ia@@nQeﬁré%ﬁﬁfgaf%qungSrvifg(NE3Q|ugégﬁfﬂ{e’

thereby noving the rimbetween a closed position and an open position;
and an i nner coanponentforRPEpshHitha Sudewakteand atnst ahi@nary sealing
portion connected to the inner conponent sidewall via bridges, the inner
conponent bei“RfPEFFINGEd to the nozzle cylindrical sidewall to mate cl osely
.therewith, the sealing portion and the rimcooperating to forma seal when
the rimis in the @ctosdd SpBEPRS RN, CoMRE15ERY | hFyeri penpariticanndPar rim

o) Aoagoar PRI AndRENERG MBS BEHTL TR L WIS4R6°0 BRRL
disposed aperture, a cylindrical sidewall extending axially
downward from the periphery of the covering portion / a
neck portion extending axially upward from the periphery of
the aperture, and a
stationary sealing portion connected to the sidewall

by bridges; and

a substantially cup-shaped second component 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
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 tq an open position, the rim and the
sealing porticn cooperating to form a seal when the rim is
in the closed position, the rim and the sealing portion
defining an annular opening through which fluid may flow

when the rim is in the open position.




In accordance.with the third aspect of the invention, ﬂﬁ@kgﬂift Bvi ded a
pressure-activated valve for use with a container for disp h h % ui d '
material, the valve conprising: a first conponent conprising 3 §ﬁ¥ering
portion for covering an end of the container and having a c8ft¥aPy

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 apertaire, and a stationary sealing
portion connected to the sidewall by bridges; and a substantially

cup- shaped second conponent nountEd PRE¥EIESt he first conponent neck portion

and conpri sing @ X4 (o] ] Me i dge. and a
flexible annullil ufr%pi Siogr éno%kg%%%d%%%\ragh{eﬁ \ft?gﬁgxfjf%ffgmt e top edge
and term natrefgureradtivgied FoveHleevaivg ofhehd lpesbhe ipentian bei ng
configured to flex upward and outward when subjected to a predeterm ned
amount of pPREHING froHEARY VeShtod HB? FULEF deoRpoBeNEY | Shopar bR Rovi ng t he
rimfroma 1ﬁﬂ§§?d position to an open position, the rimand the sealing
portion coéber ?rhg to forma seal when the rimis in the closed position,

the rimand theriggaki NG Har kberexplofibdigegspectaRaUL 86w QEeRhEg t hr ough' whi ch
fluid may flow when the rimis in the open position. Replacement Sheet 17
May 2006 8pIesspreo@stvratfdE BRANLNGSE Fiegané plungege® ddiovded- bott om

ti [ f th -activated flexibl f th t
mventi on, - | nalGFAg oo B SO B B L or CTRFBRAE , shown wi th &

pressure-activated f£lexible 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.

Figure 5 is8 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 pregssure-activated valve of the present invention.

Figure 8 ig a cross-sectional view of three possible
configurations of the sealing portion cof the present

invention.

DE’I‘AILED 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 cloges when the pressure is
“reduced. ‘The valve has a flexible portion ﬁhat acts in a

spring-like faghion to open and cloge the valve. This




plunger. Figure 2 is a top expl oded perspective view of Regicement Sheet
pressure-activated flexible valve and plunger of Figure 1. IﬁM@ﬁFQ\OéS s a-
cross-sectional view of an assenbl ed pressure-activated fl exi ?I e bl%l ve nmade
according to the present .invention, shown in the closed posPt¥8AYPFi gure 4
Is a cross-sectional view of the pressure- activated flexible valve of
Figure 3, shown in the open position. Figure 5 is a cross-sectional view
of a second enbodi nrent of the pressureractivated val ve of the present
invention. Figure 6 is a cross-sectional view of a third enbodi nrent of the
pr essur e- aélexidiledprontian oayt takepths efnrm Afean iomWardFy goterding a

- ti l. _vi, f f t h di t ..af t -acti.vat ed
Valve of tFEpPEYARE 7 et PSSOt E g PEoTier ELTRER ORI IPBw of thr ce

possible gpnfd Q#&ﬁﬁ&ﬂ%lof:eiiﬁmSQﬁl' BPI td:Omolh [FRuieeseNt - invention.
DETAI LED DESCRI PTI ON OF THE | NVENTI The 1 nvention is a pressure-activated

val ve for Régamdileds splridiengoebianhirs ofsted Hexihke qmutipygddhef or
comer ci al rinters. The val ve opens_when acted upon by the pressurized

fluid insi BMhEEMY 18P ST 'OF08ELARfien the pressure is reduced. The

val ve has a fl exlbLe-Rorbi 9p #NkeADni, Nehe pRELRSslddtevhashi on to open
and cl ose the valve. "This Repl acenent Sheet “17 May 2006 8 July 2005 7

fl exi bl e peaXiecodnnehe taakechdd figurenfisanhowmwasdliy eidhéndengsed i ng having a
wavy cross-sectional profile (Figures 1 to 4 and . 7), a,Cé| i ndrical bellows
(Fi gure 5)¥+dy apbipas gaperkpprd R@bﬂf‘ﬁ%@%ffo?h@%ﬂﬂ??ilﬁ ration of the

flexible pﬁ%%ﬂﬂgﬂg iﬁkﬁ although it will be understood that the valve
may be used with other types of containers, including but not
limited to metal containers, squeeze tubes and bags, and with
other types of fluid materials, including gases, powders,
emiulgions and pastes. The ink cartridge is depicted with its
valve or dispensing end peinting up, although the dispensing
end would ordinarily point down when the cartridge is 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 cross-sectional
profile. Figures 1 and 2 are exploded perspective views of
the valve or dispensing fitmenﬁ 10 and a plunger 50 which,
when inserted into opposite ends of a c¢ylindrical tube (not
shown), form an ink cartridge. The valve 10 has two parts: an
inner (mating) component 12 and an outer component 1l4. 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 inner mating component 12 comprises a cylindrical
‘gidewall 20 and a preferably dome-shaped sealing portion 22

. connected to the sidewall 20 by bridges 24. The inner




val ve has only one sealing surface. For purposes of il | JPlsenehShehe
pressure-activated valve in the attached figures is shown égMayzﬂqﬁght be -
used w th a tubul ar paperboard ink cartridge for dispensing__printing ink,
although it will be understood that the valve nay be used wWiStTHY PR r types
of containers, including but not |imted to netal containers, squeeze
tubes and bags, and with other types of fluid materials, including gases,
powders, enul sions and pastes. The inkscartridge is depicted with its

val ve or di spensing end pointi ng_éijp al t hough the di spensing end would
or di nari | y SoBPPREMORA Itheffiked g the RREFLE PRFRISR. 1| Qurde %% how a

first e”bo%ioHiE en%f 1£hefo[.)cr %§c§l'n'élee\-l(la§gfrbgﬁsegf\ﬂ]\ﬁ%nhﬂawl%gﬁgth flexible

portion takes e form~of an 1n ext en g ring having a wavy

Cr 0Ss- sect idaBpbsed a@bih® thEi Pae HfltRadyA iadei@pkadeshiperspecttiave vi ews of
the valve or dispensing fitnent 10 and a pl unger. 50 whi ch, when inserted

i nto opposiflangmd$é 8eres @ BpaRrfidaritiie ¥ ﬁb@gl%thaﬁn}?cﬁt@fdm an ink :
cartridge. The valve, 10 .has rts; . L nper | Ng) ent 12 and
an outer cgﬁfﬁ%%%trefﬁ%a ear%%ﬁ)der%%goﬁ%%lﬁ%n? £ %engég%%%/% gﬁglgﬁgér'al |y :

fornmed nozzkg +HOLL IO AR edasms WAL N HhRepbt i @arfhbd @¥nekevel y, the
nozzl e portion 16 nay be fornmed as a separate piece that is attached to a

covering peheiwsl 28 bf defdnedilnt debepion 8@t etending fatiad Lraidvwardconponent

12 conprises a | i,ndy | cal Side\%ﬂké 20 and a reE rably dome-shaped
seal i ng po%F?‘BrF 10 ‘cf‘iﬁ@b‘f’g%ceic? t eﬁ"&@&ﬁl?:‘%ﬂ'& ; i dges 24. The inner
Repl acenenh Sheglk i vdiy Mitie 200018 cdithdnetR022 &nayC @BPLARIHdl Boi heaf f i Xed to
t he nozzle portion 16 of the outer = conponent 14, for exanple, by neans of
an annul ar nbtzleg@o2®iordil$pos edheapotiend dompoherge 1df by hecrey nemrd.cal si dewal |
20. The 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
the means by which the inner component 12 is affixed inside
the nozzle 16, the inner component 12 éhould mate closely with
the inside of the nozzle 16 to minimize wasted ink. In this
'regard, the outer diameter of the inner component sidewall 20
should be about the same as the inner diameter of the nozzle
sidewall 30,
Returning to the outer coﬁponent 14, a sidewall 34
extends downward from the_periphery of the covering portion
18. The gidewall 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 ocutward 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 gidewall can be extended to such a length
that it serxrves as the cartridge body.

The nozzle 16 is mounted over a centrally disposed

aperture in the outer component covering portion 18 and, in




flange 26 forms a snap fit within a channel 28 |ocated Ptqp}aﬁm@%@%ti ally
around the inside of the nozzle sidewall 30. in the illust 3200 ‘
enbodi nent, the bottom surface of the channel 28 is defined 3& tents 32
extending radially inward. fromthe inside surface of the no? é Pdewal |
30. Alternatively, the inner conponent 12 may be affixed to the nozzle
portion 16 of the outer conponent 14 by screw neans, heat wel ding, or any
ot her suitable means, or the inner conponent 12 nay be an integral part of
“the nozzle ortion 16 i.e. formed fromthe same piece of material.

Regar dl esstBf Prferiedahadinaien comerisafep SHIRIGIENB0 1324 &0affi xed i nsi de

the nozz! e A8 b Loner. GOTRONel 12.banld-ImiG1¢] gseln WLh aihe i nsi de

of the nozz fo mnimze wasted 1n

di anet er otop heidenngr of GiRORBEEL S isdawrdll 20. mlfdebﬂonb@uttidie same as
the inner dianeter of the nozzle sidewall 30. Returning to the outer
conponent Iamnalaé;neéemm mldeéé%féﬂ% Howihar e ernher gém phery of the

covering pQrition 34 fits snu into the dispensing end
of a cyllﬁﬁ%llncea ac(é?”?t?r O%\%e{ino?e’%lﬁlgv\ﬁgl n%{ e f%’ :cheag) and may have a

flange 36 phpitient gﬂﬂscarmlagéy 1O EWeethihE0a8 tihe abet of inthes sidewal | 34 to
abut the upper rimof the cartridge body when the outer conponent 14 is

fully i nsedtambten oattiwougbdyt canl bermiedh vakllen joor savgesml | can be extended
to such a leng it serv,es a cartrldg body. The nozzle 16 is
nount ed over atllg‘gn%reﬁ]l R}e4Pepos: 48 ?Jg rPFH S ﬁg %?%ear Se8p r]brﬁl’ent covering
portion 18aﬁ@%h1bﬂn§?@'iﬁﬁ%”§ﬁ§bl%ge% totham%ﬁ% Beddilat, 2% @ the

preferred enbodi nent, conprises a sidewall 30 and an annular flexible
portion 4ocieoeteeln;ios|gtxcad| ahbwyn iimnBighder 8 tden open position, shown

in Pigure 4. In 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 crosgss-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-sectional profile.

Although the flexible poxtion 40 of the nozzle 16 has
ﬁust 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 having 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 positiong in response to
‘changes in pressﬁre exerted by the container contents and be

able to maintain an adequate seal between the rim.44 and the




top edge 42 of the nozzle sidewal| 30. The flexible portf®lce e@?ﬁ‘gﬁ'at es in
arigid annular rimd44. The annular rim44 defines a cent r &f MY F¥at ed ‘
opening 46. For a typical printing ink cartridge, this openi g‘ﬁ §$ i s about
3/q inches in dianmeter, although it can be much smaller or B ] 95 The
flexible portion 40 of the nozzle 16 has a geonetry and thickness that
enables it to flex under pressure, froma closed position, shown in Figure
3, to an open position, shown in Figune 4. In the enbodi nent shown in
Figures 1 to 4, the flexible portion 40 takes the shape of an inwardly

ext endi ng SERRPHhREFRLCH 22urhed & thaslogedskesidderonal profile, such as
the S-shape shown .t he, '%'i%ﬁLg% L& §4.3BLYs o t]{l%t“aeélél?lloe'mpéyntahon 40
conprises a convex portron and a concaveé portion "°The convex portion
48 i s shapgdedds® thertdpey bhé fecoftatnerCicbtdmis (@l @i dindiidie concave
portion 52 is shaped like the bottomhalf of a circular toroid.- The two

t oroi dal stl¢xidds pPapti®mp 48r &sjisi She @osgd peridrisat: i B 33lendiftoget her
have an approxi mte S-shaped cr.Qss-section rofile. Al though the
f1exible pg?t?80%5469’%1@%1%Bﬁo%eﬂlén%g’%r%%onj%gsttoqnéietﬁsedet%l riB&d as conpri sing
a single ceaveXdper ih@pravdnt rd RULR SFORERYE ROKhEOMIustritdd be

appreci ated that other configurations would al so be suitable, including
conf i gur at pebrsdimguE ngthmiiserping cunfase,ande coridwy suptaad where &heconvex

ortion onl or a concave portion only. The primag requi renent of the
PI ex; bl e p5¥"i’i4t§nsia§t? r?ﬁa\ii‘l?gb?elcﬁﬁ%ﬁr@ny’rtWT&?:zngl%mgﬁl cl osed and open

posi tions Lidi@sPORFR, 1QkeCRANGRSat &l RLRS S UG i@X BEL RYai cont ai ner
contents and be able to naintain an adequate seal Dbetween the rim 44 and
t he Repl aceweiziceShedices] Ehivhgha2id8 608 1eakyg? G5 mabeskdll iong @dritheon 22 when

in the closed position. . ) .
. container or the chance of air leaking back into the

container. To insure a good, leak-proof gedl between the
opposing surfaces of the valve rim 44 and the sealing portion
22, the flexible portion 40 is pre-stressed by the sealing
portion 22 when the inner component 12 is snapped into place
inside the nozzle portion 16 of the outer cdmponent 14.

Ag shown in Figure 4, when sufficient intermnal 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 flow of ink out of the cartridge.
When the pressure is again reduced, the flexible portion 40
returns to its original shape and the valve 10 closes.

The plunger 50 is configured to mate closely with the
dispensing fitment 10, thereby minimizing the amount of
residual ink left in the cartridge after the plunge travels
the full distance ingide the container body. Thus the top
surface 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,




As shown in Figure 3, when there is little or no interndfPk kP8l exert ed
by the container contents (i.e. when the flexible portion OMeE YR t he

cl osed position), the valve rim 44 seats agai nst the seali ng Fi r(i[Fon 22 to
close the ink cartridge and prevent the flow of ink. in the 1y & at ed
enbodi nent, the sealing surface, i.e., the surface where the rim44 seats
agai nst the sealing portion 22, is shaped substantially |like a truncated
cone. This single sealing surface reduces the chance of |eakage  of

material out of the container or the chance of air Ieakln back, into the
contai ner. To |ﬁ%u‘?‘@%Oﬁéoﬂ“boﬁéﬁ%“prs@wnsﬁhlmﬁé?%n thpetl ed‘ﬁBE)%l ng surfaces
of the val segl I portion 40 is
pre- st ressé%x{t):fi he ZLE%I %’%%’e g%r%ﬂ% EH\%‘% én{lér}%gﬁ %%ir%%(k)q%en% 12 is '

snapped i Ntuhapl AGght LS tdemdd act@zwEon pna;temnmé eflveher alifspenshiponent 14,
As shown in Figure 4, when sufficient internal pressure is exerted on the
val ve 10 byfifRentofl aheer ’ébﬁfl@rﬁ@urlehéomﬂww% IPBLE| GIPIBeRE Sces upwar d
and outwar d, osi.ng an n openi I rimd44 and

t he seali ngandpggt?%tn 250m%a1ne91g @'{1 e %‘ lﬁ 89% ﬁeﬁkg@? &llglfax?he cartridge.
Wien the pressSiihfet Scorgdhdny eduw@rﬂsag atldg»mlhaﬁlmr bi@swaAQ 70edidans to its

~original shape and the valve 10 closes. The pl unger 50 is configured to

rrat e cl oselay sgRiing m@rtmrsﬁ@nginmgaqtleﬂnemthlao Slﬁﬁeﬁlﬂébyo nshibwilggesy t he amount

residu left in the c ri,dge_after Iun travel s he full
d| st ance |%§| dgﬁ? HE S nCHETEF b Sy 5T “ﬁ% t?o%h f%gcé’og 3 %he pl unger
50 mates Wotfhthgeo&étxeﬁorﬁﬁBEQﬂeéE anBOMSEd N G1BRE LY %tﬂ&@qngr@e Rigunger
central hub 58 mates with the inner conponent 12 and the nozzle 16.
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The outer component 64 comprises a covering portion 68, a
gidewall 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 snugiy into the dispensing
end of a cylindrical cartridge body (not shown) and way have a
flange 86 that extends radially outward from the top of the
sidewall 84, BAn 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 embediment, rather than extending
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 innerx
component 62 is affixed) and a flexible, expansible upper
portion 90. The expansible upper portion 90 is substantially
cylindrical and works like a bellows by expanding and
contracting in response to changes in the cqntainef internal

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




In a second embodi ment shown in Figure 5, the flexible FSPRIEHIFEGIEHhe val ve
is shaped like a cylindrical bellows, or what m ght be t er FeMEBEYSr di on

shaped. The valve or dispensing fitnent 60 shown in the figgr onpri ses
F@¥éﬁﬁed

enbodi nent, the inner conponent 62 conprises a cylindrical sidewall 70 and

a sealing portion 72 connected to the sidewall 70 by bridges 74. The inner
conponent 62 is affixed to the nozzle partion 66 of the outer conponent 64
and mates closely with the inside of the nozzle 66. The outer conponent 64

conpri ses &5c&9 et FrpEPIHsSh SBBOIIFENE; e PF B2 XEFRHT HE o RAVERT from the
periphery Qﬁe&ﬁ&ka@@é?{@ngDQEté §§’béQQq£BfeQ£?%%§aﬁ@§ QRg66, which is

nount ed over a cen sposed apertfure-in the erin portion 68. The

si dewal | 84ohttsctsMggbytvdinocl beadliagpensd poeici s ancyddpatiseced cartri dge
body (not shown) and may have a flange 86 that extends radially outward
from t he t 6paBgeq Ha PEeHBgl Pxeu-cdARY alifuIoRRte B ePRi ot B 2B thds i nwar d

from the Lop edoc.92.0f, the.nozzle sidevall 80 @d 4erad nabes,in a rigid

annul ar ri n I's alternative e n fat he an ext endi ng

inward frogebifnd eRredge 0Bf while BORALEc&itdaWREd pREitiothe preferred

enbodi nent, the flexible portion fornms part of the nozzle sidewall 80.

Specifical ly, tAse showz|in Fidey@|d, 8bemdtherg ie|ldttle| 9r miqyiatedddr portion
and a _flexible, expansible

52 (10 i oh e el o MPRIEL Bl ALLLED) J30d, Sfhontl o

cylindri calg; apth\0bKSe1dd 802 D&l @WE hrexupesdiged: 80ch) COREra&ivdng in

response to changes in the container internal “pressure. There are no

openi ngs i minhet fseeks Hanipett tlen s@8liRe poattome2 Sheehe itfekhy 2006 8 July

2005 component 62 to close the ink cartridge and prevent the flow
of ink. When sufficient pregsure is exerted om the valve 60
by the container contents, the flexible portion 90 expands,
exposing an annular opening (not shown) between the valve rim
94 and the sealing portion 72, which ailows 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 annular 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 compomnent 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
bridées 124. The inner component 112 is affixed to the nozzle
portion 116 of the outer component 114 and mates closely 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




12 As in the. preferred enmbodi ment, the primary requirefERPEEent Heet
flexible portion 90 is that it be capable of expandi ng and 1 Bﬁ¥?%@ting
bet ween cl osed and open positions in response to changes in_pre re
exerted by the container contents, and be able to nmaintain & m&%ﬁﬁuate
seal between the rim94 and the sealing portion 72 when in the contracted
position. As shown in Figure 5 when there is little or no internal
pressure exerted by the container contéddts (i.e. when the flexible portion

90 is in the contracted sition), e valve rim,94 atg.agai nst the
seal i ng pofCTRIPSRS 3H41 ha e HRTELe: ShBoRmE 69® (b RPGEELh na® TRt &b ¢ 1 dge
and prevent,h e f koW p@feildnkiadi8Readidd AnGhlq PRRRSHAE dop 84&s t1ad on the
valve 60 by the container contents, the flexible portion 90 expands,

exposi ng awrfatim nezzde enidegal hot30s hodrhedvdnneiny tihea vl d44i mThe4 and t he

sealing portion 72, which allows the flqow of ink. out of the cartridge.
Wien t he pPBRRLA% tPR pditCBd14d e L eE15r NP5 Bnat 5ﬁt?%ﬁéi?rinto its

ori gi nal sBaPe ANGst b, MALYEIODEkOSES0 A And Birkdopbodi ment of the

i nvention shown 1 n Figure 6, t he nozzl e sidewall and the annul ar
portion exesmbedimgntinward fromthe top edge of the nozzle are flexible. As

wth the previous enbodi nents, the valve or dispensing._fitnment 110
conpri ses an i fiée EBRPGITERE Tbrdimertn tH6t %‘?Zzé(?nﬁbﬂ%vﬁg'llﬁq The i nner

conponent res 1G4 63 o8l wAiSEalHeng portion
122 connecf]"é@){i%rgghé %?1 g\%/aﬁl} %gg&gyiovgﬁgég%ioﬁ%QzTﬁ%di nerler cc?rrponent 112
i s affixedihfet ROmPOISE 11p0Ld iaFHitdd) ehdt heflnuiible campansittlel14 and nat es

closely with the inside of the nozzle 116. The nozzle portion 116 is
mount ed ovepper @emtien 1334 .di T semenpdrleuPePeh POREI¥DVER #%) portion 118 of

the outer sR&?sltaa%%ggﬂy Sc@r'::[:eﬁldra“:l‘céll\/g?{d Zv%%scs 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 wvalve 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 poftion 140 return to their original shapee 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
component 164 as in the previous embodimentsg, except that in

this embodiment the inner component 162, not the outer




8 July 2005 13 conponent 114. The nozzle 116 conpri ses Replpgrapbdleet 30 and
an annular top portion 140 extending inward fromthe top e&b@mlagm of the
nozzl e sidewall 130 and termnating in a rim 144. The annulgr tg& portion
140 is flexible, having a geonmetry simlar to that of the f &4 bR portion

40 in the preferred enbodinent. Like the second enbodi ment, the nozzle

sidewal | 130 conprises a relatively rigid |ower portion 132 (to which the
i nner conponent 112 is affixed) and a fl4xi bl e, expansible upper portion
134. The eﬁpansible per._por sub cyl i.ndrical and

! o]

) ! i
works in coopErAtiont tﬁst%%égchg‘a?lgﬁe%%%n&ﬁ Eﬁ"gtn%‘lﬁffltﬁ&%ﬂ’ APE359P5 open and

close the valayRa ddied RohBSRANRS6d 0L RBNAES: IdAthbhen L ARh&E N&fmpbALRE Nal
pressure. As shown in Figure 6, when there is little or no interna

pressure exé2.ed on the valve 110 by the container contents, the valve rim

144 seats againgt the sealin ortion 122 of the inner conponent 112 to
cl ose the ink ciﬁ?rﬁQﬂig 5$%Pﬁ§€56e&ﬁ2 CREPT G50 FOTSTRBIVIIRKT 181 #P R4 ent

pressure is, exih@AidM LhGewAaN R @teﬁ&ﬂ}f%%ﬁra heohl ed Q{?Oefe.FzggnSi bl e

portion 134 éxpands and/or the annular flexrble portion 1 es upward
and out war choreiposiang anseainplgapoxdtien Dy2 (doninesbeivt bkeé wedlawalhe valve rim
144 and the sealing portion 122 and allowing the flow of ink out of the

cartridge. WMReRYtPie9grEstlte Pstesduetdevaliie16f SHtEREs SGyaMErBl e portion
134 dth i bl : t] 4 { is i ginal sh
" At 00 e LGRS 8 tp 1 g ort e S

and the valve oses. In a fourt n e invention shown in
Figure 7, doheiymtase tb60ic aripht Bedinaidé ey dEepaitdingt eddbraBHe atniout er
conponent 164 as_in the previous enbodi ments, except that in this
embodi ment SPRETIGHEfer conponent 162, not the outer Repl acement Sheet

The cup-shaped outer component 164 is mounted over the
inner compeonent 162, preferably by means of a radially
inwardly extending flange 176 located at the base of the
sidewall 184 that snaps over the sidewall 170. 2An annular top
portion 190 extends inward from the top edge 192 of the
sidewall 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 intexrnal
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. When sufficient pressure ig exerted by the
container contents, the annular flexible portion 190 flexes
upward and outward} exposing an annular opening between the
valve rim 194 and the sealing portion 172 and allowing the
Elow 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




17 May 2006 8 July 2005 14 conponent 164, is attached dF?@i?@?tE % he
contai ner. The cup- shaped outer conponent 164 is nounted o 2y H8S nner
conponent 162. The inner conponent 162 conprises a covering ?qrg&gn 168,

a cylindrical sidewall 170 extending upward fromthe coveriné H ion, and
a sealing portion 172 connected to the sidewall 170 by bridges 174. A
second sidewall 166 extends downward fromthe periphery of the covering -
‘portion 168 and is configured to fit tiBghtly inside the dispensing end of

the ink cartridge. The cug-shapqd out er conpgnent 164 i.s nounted over the
i nner conp&heERtes 326, BT ERARFY IyFenBaHLmERted (SoRal #5 SHAWalYl v, ext endi ng

flange 176?‘%]-88%1egnﬁ%ﬁlé %%a?%?&ﬁrt&iﬂﬁ el devaly da*sl'éﬂetﬂ?&t apsagver the

sidewal | 1 ar to rtion 190 exteéen rnward fromthe top edge
192 of thea shtewakl sdB4nangréLriithatks dnandar imiml 94Fidiie &nsidwe t op
portion 190 is flexible, having a geonetry sim lar to that of the flexible
portion 40three (nespiblecosfigmnsdionenet tAe srWRY ROFHIAT €£75%hen there is
little or no_internal \ r r r val t cont ai ner
contents, lPﬁ%mﬁb Ve P}%ﬁﬁgﬁggghgégaéggﬁ%@ %ﬁgnégaFﬁﬁéﬁgég%roﬁﬁi7z of the .
~inner conmpengite kB2chd h0$hy tdtartibk Carduapdgel idrda pruenitetiheond,| ow of
ink. When sufficient pressure is exerted by the container contents, the
annul ar fl egi bt Figoreibn IBOFiguseedc tmvaeealin PoGEhel @S &xPF¥R ng an
annul ar openi bet ween the wvalve rim 194 and the sealing portion 172 and
al I'owi ng tHBMQg?% 8%°1 nk out of the cartridge. Wien the pressure is

reduced, the anfiysatnddeehbbb Gl bieohrii SRSl Dnddts oBragi nal position
and the val ve 160 cl oses. The sealing portion need not be donme-shaped, as
shown in pressure-activated flexible valve having a single dynamic

sealing area. The single sealing area reduces the chance of

leakage of material out of the contéiner or the chance of air

leaking back into the container. The valve cbmprises a first,

stationary component having a sealing portion, and a second

moveable component having an annulax 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 way be part of the annular top portiqn of

the valve, the valve sidewall; or both.

The pressure-activated valve controls the flow of ink
from 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 dispeﬁsing fitment or printing eguipment.

Other modifications and alternative embodiments of the
invention are contemplated which do not depart £rom the scope
of the invention as defined by the foregoing teachings and

"appended claims. It is intended that the claims cover all

such modifications that fall within their scope.
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a truncated cone, as shown in Figure 7. The sealing portioﬁ78%ﬁ2 any '
shape that provides a suitable sealing area with the annular rim _ Figure 8
shows three possible configurations of the sealing portion 8fuly#¥>
invention. In Figure 8a the sealing portion is conical. In Figure 8b the
sealing portion is shaped |like a truncated cone, as in Figure 7. In Figure
8c the sealing portion has a nore congléex shape. Thus there have been
descri bed four enbodi ments of a pressure-activated flexible valve having a
si ngl e dynam c CIsRBMSng area. The single sealing area reduces the chance of
| eakage of material out of the container or the chance of air | eaking back
into the contailner. AThCe¥alMe-L¥INELEQSvAL A I ST, Fh-alib@NAf #h Gpnponent '
having a sealing portion, and a second noveable conponent having an
annul ar ri m t hgentatner diysi Wdspenhing edluingmpoetialy,. theevsgéeend conponent

al so has a flexible portion that changes shape in response to pressure
fromthe cont&PRE¥1TEtents, thereby opening and closing the valve. The
flexible portion ma be_@art of the annular top portion of ,the valve, the

valve sidewal |, or BotH “FhePre8stite- act iSIIEGHEAVR CORTT OIS ROFEPPow of
ink from-the cartrgdagc.vbehd he, @hangﬁét$%téééféfgggdan rey&fs the flow

of ink at all other times, mnimzes t uction of air into the
cartridge, ancteptewealsdibpodddwpirtinfk,ta gtidwiaiiareas gktbheigy spensing
fitment or printing equi pmrent. Other nodifications and alternative

enbodi nents ofaxikdlyi deemwarsh fmom tbatpeplpted wii the deovetidepartibénom t he
scope of the invention as defined by the foregoing teachings and appended
claims. It is intend8Bd 2MRZZYFe cl ai HRURkREOVEN the apexture, 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 énnular rim '
the flexibie 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 defining an




:

such nodifications that fall wthin their scope. Replacéﬁﬁhrm§ﬁ et 17 may
2006 8 July 2005 16 CLAIMS 1. A pressure-activated valve fo TMag ot h a
contai ner for dispensing fluid material, the valve conprisigg: %& out er
conponent conprising a covering portion for covering an end® &ty ¢Ha

contai ner and having a centrally disposed aperture, a sidewall extending
axi al'ly downward fromthe periphery of the covering portion , and a nozzle
nount ed over the aperture, the nozzl% conprising a sidewall extending.
axially wupward fromthe periphery:oﬂ the aperture and having a top .edge
- and an annul ar flexible portion extending radially inward fromthe top
edge of the nozzle sidewall and termnating in a rigid annular rim, the
flexible portig Hg&ng gﬁ{ﬁ'gured £8nf%Q§aﬁ§Mﬁr9 rfﬂd outggrg WB%Q

subj ected to su i Gl ent pressure Pron11he contai her fl ui na?erlal,

t hereby novi ngdehepbkgt foi@annul ar  rimbetween a closed position to.an open
position; and an inner conponent conprising a sidewall and a stationary
seal ing portion connected to the inner conponent sidewall via bridges |,
the inner conponent being affixed to the nozzle sidewall to mate closely
therewi th, the sedhengrpsstretacaidatéed valvgi d annof arlaimmicelogesiat i ng to

forma seal when the rigid annular rimis in the closed position, the
the flexible portion has a substantially S-shaped

cross—-sectional profile.

3. The pressure-activated valve of claim 1 wherein
the outer component further comprises a covering
portion having a centrally located aperture, and the

nozzle is mounted over the aperture.

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 around the base of the inner component
sidewall , and the flange forms a snap fit within a
channel located circumferentially around the inside of

nozzle sidewall

6. The pressure-activated valve of claim 5 wherein

the channel has a bottom surface defined by detents




sealing portion and annul ar rim defining an Repl acement ReplaginentiShegny 2006
8 July 2005 17 annul ar openi ng when the annular rimi.s in' t o '
position. 2. The pressure-activated valve of claim1l wherein_ _the flexible
portion has a substantially S-shaped cross-sectional profil&us200ne
pressure-activated valve of claim1 wherein the outer conponent further
conprises a covering portion having a.centrally |ocated aperture, and the
nozzle is mounted over the aperture. 4.:iThe pressure-activated val ve of '
claim3 wherein the outer conponenthuﬁther conprises a sidewall
extendi ng downward fromthe periphery of the covering portion 5. The
pressure-activated valve of claiml wherein the inner conponent further

conprises an annul ar. fl ange dispqsed around the base of the inner conponent
sidewal | , and thee%tﬁaﬂgagfB?Wysﬁgﬁaﬁitfww Hite dnsdAgnperfacs afed

circunferentigll ng. ibnsi de of nozzle sidewall 6. The
pressure-actf@%iéﬁééggvgh%Qﬁgﬁain15’mherein t he channel has a bottom

surface defined by detents Replacenent Sheet 17 May 2006 8 July 2005 18
extending radially inward fromthe inside surface of the nozzle sidewall
7. The pressuUke- athe ateastbuweakset dfateldaivail e wher eigf 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 -y the
nozzle "’ comprising'a substantially cylindrical sidéwall

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 portion » 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 statiocnary 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




the sealing portion is done-shaped. 8. A pressure-activatBHcgAor yse
wth a container for dispensing fluid naterial/ the valve 1%3%% wging: an

. outer conponent conprising a nozzle , the nozzle' conprisin

substantially' cylindrical sidewall having a top edge and aghgﬁgﬁpar top
portion extending radially inward fromthe top edge of the sidewall and
termnating in arim, the nozzle sidewall conprising a substantially

bel | ows- shaped non- perforated expansible portion , the expansible portion
bei ng configured to expand and contrgagt in response to changes in the
container internal pressure, thereby noving the rimbetween a closed
position and an open position; and an inner conponent conprising a

si dewal | and st ati qnar, i rtion,connected to the inner

conponent sidéﬁ%ll viggb%¥d§§§ %ﬂ%ﬁgppﬁﬁé lO%bﬁgﬁ%éﬁ?ﬁﬁeﬁrﬁﬁﬁﬁﬁﬂnxéJZEo t he
nozzl e cylindgh&Hnnsizgdewal] to £ .5 y i 1 | i portion
and the rimcooperating to forn1g§§eéﬁj§ﬁ§h ?hgﬁ%g%1%%%%% w@%gekﬂgl7 May
2006 8 July 2006 19 riim A the tdperclhosedigosi tion, the sealing portion (72)
and annul ar rimdefining an annul ar opening when the rimis in the open
position. 9. A pressure-activated valve for use with a container for

di spensi ng flyid material, the valve conprising; a first conponent

conpri si ng a tovér PRGSEBFEMBRCITAERS) VediScoveri nEPaP¥hd sk &he cont ai ner

and haVing'Eicontainer 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 portion , a neck portion extending
axially upward from the periphery of the aperture, and a
stationary sealing portion -connected to the sidewall
(170} by bridges ; and

a substantially cup-shaped second component

mounted over the first component neck portion and
comprising an axially oriented sidewall having a top
edge and a flexible annular top portion

gxtending 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




central |y disposed aperture, a cylindrical sidewall "f;?f::.;.,ext@ﬁﬁl"?igg%;}?% ly
downward fromthe periphery of the covering portion ‘;"*"ia-.ne(]:.’f( ) on
extending axially upward fromthe periphery of the aperture ng
stationary sealing portion connected to the sidewall (170) %{/‘ﬂ% (?Ogges ;
and a substantially cup-shaped second conponent nounted over the first
conmponent neck portion and conprising an axially oriented sidewall having
a top edge and a flexible annular topgportion extending radially inward
~fromthe top edge and termnating in arigid noveable rim, the flexible
portion being configured to flex upward ‘and outward when subjected to a
predet er mwhesh &heunimof pressuir themloske ponisismer tHeuirdmmateri al,

t her eby novi n% the rimfroma closed position to an open position, the rim
and the sedld fjepsrdl bry dopdioa i ng t 0d¢Hining SenlanREpRECcePRHNGSheet 17
May 2006 8 _July, 2005 20_when the rimis in . the closed position, the rimand
the sealii rﬁB&Pi By Effj\é\fi‘]’rfgw ERAEI R I g™ ¢ hr ough® wi? ctﬁ"efl ui d may

fl ow when otpléﬁ ﬁbéﬂﬁﬁoﬂn the open position. :






