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Bl SPENSI NG SYSTEM AND METHOD FOR MAKI NG SAVE TECHNI CAL FI ELD Thi s invention

relates to a systemfor 5 di spensing a product froma container. The
i nvention is no icularly related to a systemincorporatigdrgseniasor
di spensi ng val ve Ich is especially suitable for use with a squeeze-type
contai ner wherein a product can be di-scharged fromthe container through
t he val ve when the 10 contai ner is squeezed. BACKGROUND OF THE

| NVENTI ON AND TECHNI CAL PROBLEMS PCSED BY THE PRI OR ART A variety of
packages, including dispensing 15 packages or contai ners, have been

devel oped for personal care products such as shanpoo, |otions, etc., as
well as for other materials. Such containers flypically have a neck defining
an open upper end on which is nounted a di spensing closure. One type of

di spensing cl osure for 20 these ki nds of contalners typically has a

fl exi bl e, pressure-openabl e, Se|f9”qu' ros _" ',‘ __“}“sing val ve
nmounted in the closure over the comtarne i tefr-te container is
squeezed, the valve slits open, and thﬂﬂﬁﬂumchhxiiiﬁns of the container are

di scharged 25 t hrough themﬁ};eansleht:ioﬁfrémé@le@a ga%emalfw%
autonatlcally cl ose %&to shut of f fl ow t herethroug pon re
S

the increased®pres %pe’E%’s‘?ggl‘T’spJ:PdHFBSEF@g {FRFLRET v alT 1&?’8nt¥°n 1s
illustrated in the mbres paRdtienlakdy. r&8laféd 584 arayBem incorpdtabing a

Typically, the closgyg éﬂ&ﬂéd%l%ebmcﬁnﬂé‘té‘ébé&atﬂ% G abIe £BECHLO
hol d t he val ve over
t a squeeze-type container wherein a product can be

discharged from the container through the valve when the
10 container is squeezed.
BACKGROUND OF THE INVENTION
AND
TECHNICAL PROBLEMS POSED BY THE PRIOR ART
A variety of packages, including dispensing
15 packages or containers, have been developed for personal
care precducts such as shampoo, lotions, etc., as well as
for other materials. Such containers typically have a
neck defining an open upper end on which is mounted a
digspensing closure. One type of dispensing closure for
20 these kinds of containers typically has a flexible,
pressure-openable, self-sealing, slit-type dispensing
valve mounted in the closure over the container opening.
When the container is squeezed, the valve slits open,
and the fluid contents of the container are discharged
25 through the open slits of the valve. The valve
automatically closes to shut off f£luid flow therethrough
upon removal of the increased pressure.
Designs of closures using such valves are
illustrated in the U. 8. Patent Nos. 5,271,531 and
3% 5,033,655. Typically, the closure includes a body
mounted on the container neck to hold the valve over the
container opening.
A 1id can be provided for covering the valve
during shipping and when the container is otherwise not
35 in use. See, for example, FIGS. 31-34 of U.S. Patent
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contai ner opening. Alid can be provided for covering the valve during
Fship’ping and when the container is otherw se not 35 I n use. See, for
exanple, FIGS. 31-34 of U S. Patent SUBSTI TUTE SHEET ( RULE 26)

PCT/ US97/ 12301 WO 98/ 02361 -2- No. 5,271,531. Such a lid capcpg&g Asdpgned to
prevent | eakwg98f02¥ih t he val ve under certa| n conditions. The can al so
keep the val ve clean and/or protect the valve from damage. 5

A di spensing closure incorporating such a pressure-openabl e val ve provides
advantages not found in other types of dispensing closures. For exanple,
anot her common type of di spensing closure has a base defining a dispensing
orifice which is normally occluded 10 by a closed Iid having a plug

which enters imo,5,@2w,$3al.s, sueh arii@cean e ddshgnedt thepketéntd open to
permt the prﬁf acﬁi) %},ad%%ge qetgﬁgggh ;Eafg(g%ﬂqgﬁq h |ce? Jhe lid

~nmust be nanua ter spens ng the 0 permt the
- cont ai ner ldtQ?HN?lﬁﬂ'Neéﬂ éhenﬁeéﬂel¢ﬂ%§ﬂ/ﬁﬂﬁ¥Qﬁ @ﬁ°§9ﬁértbﬁan a non-
“verti cal p05|t¢§1weFiﬁaduaama§be lid nust be closed in order to mnimze

-evaporatjon or drying o f [.O L thin the Qnt.ai_n Also, t he
lid rrustkbe closed in o#ﬁ dl?ls @1%191 9?8 T afft nant a% Pgs su@&o

Ot her types ofp1#5§nnﬁnqnfn§h@§uW@éVPnBFQﬂ€d¢$fquﬂPQﬁggﬁt§°§rfPBFétable
val ve nmenbers. odi@Saypes of dispensing closures. For example,

another common type of dispensing closure has a base
defining a dispensing orifice which is normally occluded

10 by a closed lid having a plug which enters into, and
seals, the orifice. The lid must be lifted open to
permit the product to be dispensed through the closure
orifice. The lid must be manually closed after
dispensing the product in order to permit the container

15 to be carried or moved in any position other than a non-
vertical position. Further, the lid must be closed in
order to minimize evaporation or drying out of the
product within the container. Also, the lid must be
closed in order to prevent contaminant ingress.

20 Other types of dispensing closures include
lift-up spouts or rotatable valve members. These
features must be manipulated by the user when it is
desired to open a dispensing passage and must be
manipulated by the user when it is desired to close the

25 dispensing passage.

With the above-discussed conventional types of
dispensing closures that do not incorporate a pressure-
openable valve, it may be possible to store the
container with the closure thereon in an inverted

30 position (with the dispensing closure at the bottom) so
as to maintain the container product near the dispensing
passage or orifice. This may be advantageous when the
product is a rather viscous liquid because, when the
inverted dispensing closure is opened, the product is



features nust be mani pulated by the user when it is desired to open a
6l spensi ng passage and nust be mani pul ated by the user when it is desired
to close the 25 . di spensi ng passage. Wth the above-di scussed

conventional ty E“ i spensing closures that do not incorporgifusernise
pressure- openaﬁ@%w@asge, It may be possible to store the contarner wt

the closure thereon in an inverted 30 position (with the dispensing
closure at the bottom so as to maintain the container product near the

di spensi ng passage or orifice. This may be advant ageous when the product is
a rather viscous liquid because, when the inverted dispensing closure is
opened, the product is WO 98/ 02361

PCT/ US97/ 12301 -3 already |l ocated at the di spehstng passage or orifice and
the dispensing tine is mnimzed. However, while the inverted storage of

such a di spensing closure a nt ai,n A [ ' f 5ce @
'vi scous product, t hi® rgg%yr 2§ﬁ§€e‘la naE:%}ﬁn%gsi%?rggfiﬁﬁgﬁggé%g%%n%‘lgtfllocne zftndor
around .t he di spensi t§ecddspeaspag stijfee oks Ginirdgedror exanple, with

conventional dispensing cl osupékevé) WipMe &hel dnPbrted ot oFie/ SICEULH RY a
di spensing orifice i sur e, base st or age, causes. t he

inner end of the Ii ggﬁgﬁéggggbﬁl%%%f%oalrgﬂ ﬁ?”tt{ﬁg\’/‘%%gﬁg&@% TR oF

opened, the prfoduct aoiisgeugnpreductie ghig dan Fesulbdini ereatinglaigadthery

the surface of the geiski/C8on@2PEoRfat Ner RixRal thbi &kSpésidy Slduse Of

the orifice and/or adjacent . e

_ passage or orifice. For example, with conventional
dispensing closures that have a lid plug sealingly
occluding a dispensing orifice in a closure base,

10 inverted storage causes the inner end of the 1lid plug to.
be coated with the product. When the lid is opened, the
product on the end of the plug is carried with the plug
along the surface of the orifice. Some of the product
sticks to the surface of the orifice and/or adjacent

15 exterior edges of the closure base around the orifice.
Some of the product also sticks to the lid plug. When
the lid is subsequently closed after dispensing the
product, the product on the lid plug and around the
closure base orifice can create a messy condition around

20 the exterior edge of the dispensing orifice. With the
digpensing closure in the closed condition, the product
around the exterior of the dispensing orifice can dry
out and become somewhat hardened or encrusted during a
subsequent period of non-use. This is not only

25 aesthetically unpleasant, but it can inhibit ‘the easy
‘'opening of the 1id during subsequent use.

A pressure-openable dispensing valve
advantageously eliminates or minimizes some of the
above-discussed problems. Because such a valve does not

30 have to be directly manipulated to effect its opening or
closing, the user merely needs to squeeze the container
to effect dispensing of the container product. Although
such a simple squeezing action is generally required for
dispensing a product, especially a viscous product,

35 through any type of dispensing closure, the use of a
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15  exterior edges of the closure base around the orifice. Sone of the
;prodUct also sticks to the Iid plug. When the |lid is subsequently cl osed
after dispensing the product, the product on the Iid plug and around the
cl osure base orifice can create a nessy condition around 20 éﬁﬁiml
exterior edgevOoPsp@ di spensing orifice. Wth the di spensi rf&"é‘{ osure in
.the closed condition, the product around the exterior of the dispensing
orifice can dry out and becone somewhat hardened or encrusted during a
subsequent period of non-use. This is nat 4gonly 25 aest hetically

unpl easant, but it can inhibit the easy opening of the |lid during

. subsequent use. A pressure-openabl e di spensi ng val ve advant ageously
relimnates or nPréssuxssopsnabde vaRdveabiwea dissnsrsdaoprdbbunse. Because such

‘a valve doesI no_élftﬁ)it%ahteé”'aa\ﬂé tn@ealecai a@g&l%/nmramty,aht@ﬁlumﬁfect its
.opening or closin user nerely needs to squeéze.the.container to
effect dispensif u]taﬁtee i%’ﬁt Aﬁaﬁé’F'p?B%Et .°IAIS]tcg‘r?glf§W1§¥Eﬁ glgﬁnﬁ?}éer
‘squeezi ng act i ovypes geharanivieptionalr ctlodwaresli spensi ng a product, especially

‘a viscousgproduct, 35  pdduie0ld emyshyPe,Hin 4 $HRASLRE-CheRNEFe the use
-of a SUBSTI TUTE SHEET,gRULE 2

6 WO 98/ 02361 . .
PCT/ US97/ 12301 9%4SPSH a1y, eﬁ&ﬂ?én§a?€%s?‘£ upless,the AGRERLREY is
‘elimnates the sgekied altde icliosuzkl gndneonizdinemeanpbeatiavehved afoe,
spout, or lid egpbypd Wiith *hBeuibyeRSiNG CUMAY aRPLataSHE €fhe 5
‘Because a Closuggiggm{[Eiggaﬁﬁgérgbggeggglf;ak through such a valve,
10 and there is little or no mess on the exterior of the
valve or surrounding closure surfaces.

Further, the use of a pressure-openable valve
permits more accurate control of the dispensing process.
Because the pressure-openable valve typically has a

15 relatively thin membrane in which the dispensing slots
are defined, there is no long orifice or passage through
which the product must pass prior to discharge from the
dispensing closure. Thus, the product discharges from
the dispensing closure through such a pressure-openable

20 valve relatively quickly and in substantially direct
response to squeezing forces applied to the container
which are readily sensed by the user as the user
squeezes the container. The user has a more accurate
*feel" of the relationship between the container

25 squeezing force and the discharging product as the user
squeezes the container. .

Further, because the pressure-openable valve
membrane defining the dispensing aperture slits is
relatively thin, and because the valve can be positioned

30 in the dispensing closure at, or very near, the most
exterior surface of the closure, the user can readily
cbserve the valve and its dispensing slits. Thus, the
user can easily see the product being discharged, and
the user can more readily determine how hard to squeeze



di spensi ng val ve renmai ns cl osed unl ess the container is squeezed, the
closure and container can be inverted for storage (wth the dispensing

cl osure and val ve at the bottom. Product does not |eak through such a

val ve, %gﬂ%%gﬁge is little or no ness on the exterior pEruke/izmve
or surroundlng Ure surfaces. Further, the use of a pressure-openabl e
.val ve permts nore accurate control of the dispensing process. Because the
pressure-openabl e valve typically has a 15 relatively thin nenbrane in
whi ch the dispensing slots are defined, thé&e is no long orifice or passage
"t hrough whi ch the product nust pass prior to discharge fromthe dispensing

cl osure. Thus, product disch es fromthe dispensin Iosure th ough
‘such a pressure n&bPeasper an za 8 SEFOEPY-Yut iﬁ%ﬁﬁf che

isubstantially di cesttaigeponse to squeezing forces applied to the cont ai ner

Iwh|ch are readily sensed by,i{g agggédgg ?2@13 Efes qﬁge&egggrgontalner

' The user has a nore accurat f eel re atlo het ween t he
.cont ai ner 25 op§Hak Fngl?B?%%}QﬁuYﬁﬂmgsdFEEHE}EHrﬂf t as the user
.squeezes the contsatiefacEoriberin EpAlisatibespies sdiietopdrgbheeval ve

menbr ane defi ni naetsagndas peesw@l@g&r t&érsgrﬁbiésﬁé spdf&}ﬁé g Xmﬁa?b(}eda”d

‘because the val ve ca posi t1 oney int ensi ng osure at, or
‘very near, the nmSSSPERFLRPPYSLET ANFFPOrRELRY oSUFR P er‘?@“l}?ePPEQﬁb{l%adl |y
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hard to squeez
10 special retention systems are required to hold the

valves within the closures. In particular, a pressure-
openable valve typically is retained in the closure base
by means of a separate retainer ring which is snap-fit

into the closure base over a flange of the wvalve. Thus,

15 at least three separate components are typically
required in such a conventional dispensing closure: the
closure base (which may or may not include an auxiliary,
hinged 1id), the pressure-openable valve, and the
retainer ring.

20 Such snap-fit rings are small and somewhat
flexible. Because the pressure-openable valve and the
retainer ring are both relatively small, it is difficult
to provide a design which facilitates component assembly
and proper snap-fit retention. Careful control of

25 dimensional tolerances is required in order to insure
that the components can be properly assembled and in
order to insuré proper engagement of the snap-fit
retention features. '

During the manufacture of such a dispensing

30 closure, processes must be employed to handle (1) the
relatively small, and very flexible, pressure-openable
valve, (2) the small, snap-fit retainer ring, and (3)
the closure base. The processes include the following:
the manufacture of the three components, the storage of

35 the three components, the processing of the three



WD 98/ 02361 PCT/ US97/ 12301 t he
gcontéiner and when to term nate the squeezing of the container. Wile

di spensing closures with pressure- openabl e di spensing val ves function
generally 5 satisfactorily in applications for which they 3 | gned,
it would be C¥QI98BEFL to provide an inproved di spensing system Brfifdi
rincorporating such pressure-openable val ves. For exanple, in conventional
~di spensing closures incorporating such pressure-openabl e val ves, 10
i special retention systens are required toghold the valves within the
‘closures. In particular, a pressure- openable valve typically is retained
In the closure base by neans of a separate retainer ring which is snap-fit
i nto the cl osurenipasenteeriaclhdhge qiality wahteol Thnspedthions aaid | east
Lhree separate Legaqaanhs aigngygm@hp-r{ge%hbegiha)?y%@ Ggvent i onal
di'spensing cl osure: the closure base vihi ch may or “may not 1nclude an
auxi liary, hi nG&Fempdy, ofhEbg, eQuRRRERfFonafRes@aPYeceIsRE 1} %k ner ring.
20 susBeph iblaptdi probhems ar Foamekampid, sohe Wethpddenti| e.

Because the pr Uk e- edﬁp&[ [ 'ng

relati velg;) smal %%F?gﬁg??h?%ﬁﬂyto pl’Célél] gig'hgeg%n{‘é |C%$’f£ﬁ$t ates
‘conponent  asse@PeFaki@ngr opehe sSFAPPINENYS(CaR A3FC PEr EBRAVHRHAAY of 25

di mensi onal todisaldghelds dnedhgr askenblyr de.of.Q resuleihdiaintdie conponents
.can be properl l; a ' d ) 4:QS r of the
‘snap-fit ret en%?%??ggtlﬁgésag&g?%%’ t neélprnatf'lnlttﬂl'f g‘%teﬁ%gg’s %ﬁc a di rs\{t;)eensi ng 30
cl osure, procedddhim hepglefpreyedselo- handle (1) the relatively small, and
very flexoble, pressure-gpasabthie manufacturing processes--involving

separate molding of the wvarious components, inspection,
handling, and assembly--must be undertaken with great
care which is difficult and expensive to provide. |
Notwithstanding the exercise of a high degree of care in

1s the manufacturing processes, such processes remain a
potential source of trouble and can occasionally result
in the manufacture of a defective assembly.

Further, the multi-component dispensing
closure employing a pressure-openable valve is prone to
20 failure after manufacture when subjected to
intentionally or inadvertently applied high impact
loads. For example, when a completed closure is shipped
to a packager for mounting on a filled container, the
packager typically handles the closure with automatic
25 equipment. A portion of the closure may be snagged by
such equipment, or the closure may be pushed with
excessive force against another object. These actions
may lead to a loosening or separation of the closure
assembly components prior to, or during, the mounting of
30 the closure on the filled container. This can create
problems in the packager’s automated filling line and
lead to spills and/or shutdowns of the line while the
problem is corrected.
In addition, when the completed package
35 {comprising the filled container and dispensing closure



valve, (2) the small, snap-fit retainer ring, and (3) the closure base.
.The processes include the follow ng: the manufacture of the three
conponents, the storage of 35 the three conponents, the processing of
the three WO 98/ 02361 112301
PCT/ US97/ 12301WO8 8k honent s (i ncl uding quality control inspg%¥P%gs and
mat eri al handling (including conveying)), and the assenbly of the
conmponents. These processes are all susceptible to problens.. For exanpl e,
t he conponents 5 can be inadvertent!|y damaged during the manufacturing
operations. The conponents can al so be inadvertently m saligned during

asserbly (e.0.. FSTHHA LN IPELECLNS Rl 40N RIRR Lhhnbgignt i on

of the valve wt osure base _ e
manufacturing prbgetBespackagani mgcddsatal eorplnfient ishalhdoadsi duposed
conponents, inspgittRa, chedktd riri}g' Fadsasserdl vurdbet Doarhdert aken with

or oAt oo W ek Sated o4k ol DRIRGE SR B0 5 eLiifstandino the
such proce$ses rempaat af prerestduningoghippdng t andisie whidec bringcatovedl |y
result in the maH8Aet UdBsPlaykdieitdehl Uamagee®ly., Ayddedingl h8f the
rmul ti-conponent dispensing closyre_enploying a pressure-openable valve is
prone to 20 ?g?$5¥% %ﬁh&ﬁn uF?gtﬁFéuﬁhen subjected to intentionally
or inadvertently applied hkge. mhectakcbatihat Fore escnventionhdnciosunel et ed
closure is shippgdci@ads Paf Al ofDHAL PRrdd Ronlddred®sCAB1BEA8E. the
' 10 base, valve, and retention ring) makes it easier for
someone to tamper with the closure by partially or
completely separating the closure components.
Accordingly, it would be desirable to provide an
improved dispensing system which would eliminate, or at
15 least minimize, the problems associated with multi-
component dispensing closures.
In addition, in some applications, it would be
desirable to provide an even more secure dispensing
system which could altogether eliminate a separate
20 dispensing closure. Because a dispensing closure must
be mounted on a container, automatic processing systems
are typically employed to convey the container, £ill the
container with product, convey the closure, and apply
the closure to the filled container. Costs are
25 necessafily associated with the manufacture, handling,
and assembly of the closure. Further, the use of a
separate closure provides the opportunity for accidental
misapplication of the closure to the container by the
packager during the container filling and capping
30 operation. This can result in an improperly assembled
package which may cause problems in the filling line and
which may leak in the filling line or subsegquently
during shipping and storage. A misapplied closure may
become loose and fall away from the container during
35 shipping and storage. If the closure remains on the



packager typically handles the closure with automatic 25 equi pnrent. A
portion of the closure may be snagged by such equi pnrent, or the closure may
be pushed with excessive force agai nst anot her object. These actions nmay
lead to a | oosening or separation of the closure assenbly copponen rior
to, or duringWa@2¢bunting of 30 the closure on the m?@{{"ﬁ&hﬁ% ner.
This can create problens in the packager's automated filling line and | ead
to spills and/or shutdowns of the Iine while the problemis corrected. In
addi tion, when the conpl eted package 35- 8 -(conprising the filled
cont ai ner and dispensing cl osure WD 98/ 02361
PCT/ US97/ 12301 -7- nou thereon) is put into the distribution channels
by the packageF n&@&?&ﬁnt Bt oflofH 1 20k iRFPRETIYagea] nhlaR PR iMeT clthSur e nay
cause a fail ur @redugtpwithdh the cémsiimer byt become kegret amirthidgeeked to
excessive 5 gbqgggt forces during shipping and/or while being stored
and/ or di spl aye hen danage (e.g., |oosening) of the closure conponents
may occur. Al so, the f acEVERaYReR A RARkAgS 6REPTises 2 PTIRSIdES an
assenbl y ©f t hassembtedoandnseibed datiditietOand chésSEre Vi sand retention
ring) makes it Gaghge EQEIE CPEPUERLD 4 JIBLMLA kg Ghosure Y partially

or conpletely Separatin osure ¢ one ccordlngly It woul d be
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or at 15 | hast usedi upzalltd o Preducts Fecnat Be dbridhifdd.i -
Instead of disposing of the empty container, the
10 consumer may remove the closure and then refill the

container with another product which may be the same as
the original product or which may be different.
Refilling of the container with the same product
potentially diminishes sales of the original packager.
15 On the other hand, when the container is
refilled with a different product, there is a danger
that the user, or subseguent user, may not realize that
the re-filled product is different from the product
described on the container label. Use of the re-filled
20 product by someone thinking that it is the original
product described on the container label could result in
property damage or perscnal injury.
Additionally, the relative ease of the
removability of some types of closures from containers
25 accommodates "black market" operations. In such
operations, a black marketer salvages used, empty
packages (comprising a container and dispensing closure)
and.re-fills the container with a product that may be
similar to, but not the same as, the original product
30 described on the container label. The re-filled package
is then returned to the retail distribution chain. This
can result in consumer dissatisfaction wherein the next
consumexr purchases the package assuming that it contains
the original product described on the container label,
35 but the different, re-filled product does not perform to



conponent di spensing closures. In addition, in sone applications, it would
Jbe desirable to provide an even nore secure dispensing system which could
al together elimnate a separate 20 di spensi ng cl osure. Because a
~di spensing closure nust be nounted on a container, automatiC pEeRsSaRNG
“systems are tyNE®O3Fenpl oyed to convey the container, fill the container
wi th product, convey the closure, and apply the closure to the filled
container. Costs are 25 necessarily associated with the manufacture,
handl i ng, and assenbly of the closure. Fwtder, the use of a separate
cl osure provides the opportunity for accidental m sapplication of the
closure to the container by the packager during the container filling and
. cappi ng 30 opbeacppruments Satdelactipn. i nUse ¢fnfhsparefyldsdenbl ed
;Pﬁck?glelv\hlcr_ Mayr6adse @Mé&temcl Hd'i:itrl&ﬁ_ mfstr:]_hhb_élg rkéf‘%laéwt z%uthﬁay Iealk_lg
‘the filling line_or_supsequently during.shipping and, stqQqrage. A.njsa e
‘closure may becoRE°P5bs¥ ‘g?ﬂ'ja?%‘l |Peéiﬁé’§?gﬂr bﬂg{gﬁ%’ ¢ /a‘?lhgzlhed&aﬁfés ge&?
shi ppi ng and st opdgthe réputrtidronf sheepuiginah parkagern\Or98aPREELT -
PCT/ US97/ 12301 - QecoPBiAdTH! » i® WoulGe beNabs PFAPESL | 86 $8R)vildae agont ai ner, the
product within the contal per rra%inbecong cont a‘ggln%%ed or__Spoi | Sd. Even when
a package conpri $EETEVH d%%ﬁ??p 9 SYESERBPHLTHY 335858 "o PG ner and
closure, such a pevkageestintepiyssangol pet readuly miaklisved.Specifically,
consider the situation whepe tyuP 2P be desirable to provide an
improved dispensing system for a package which would
10 reduce the number of separate components needed to
produce a completed package. Providing an improved
dispensing system for a container that eliminates the
need for a separate c¢losure would discourage product
refilling by an individual consumer as well as by
15 organized black marketers. This would provide increased
product security as well as minimize the potential for
property damage or personal injury compared to packages
which employ separate closures.
It would also be beneficial if such an
20 improved dispensing system could accommodate the use of
a variety of different materials. Further, it would be
desirable if such an improved dispensing system could be
provided with a design that would accommodate efficient,
high quality, large volume manufacturing technigues with
25 a reduced product reject rate.
The present invention provides an improved
dispensing system which can accommodate designs having
the above-discussed benefits and features.
SUMMARY OF THE INVENTION
30 According to one aspect of the present
invention, a dispensing system is provided for a
container. The dispensing system includes a dispensing
end structure molded from a first material to define a
dispensing orifice and a surrounding attachment region.
35 An optional 1id may be provided. The system also



has used up all of the product fromthe container. Instead of disposing of
the enpty container, the 10 consuner may renove the closure and then
refill the container w th another product which nmay be the sanme as the
original product or which may be different. Refilling of thg_gﬁg&ﬁh&ﬁr with
t he same proov@9s¥&lenti al |y di m ni shes sales of the origin c packager. 15
On the other hand, when the container is refilled with a different product,
there is a danger that the user, or subsequent user, may not realize that
the re-filled product is different fromthe product described on the
-container |abel. Use of the re-filled 20 product by soneone thinking
‘that it is the original product described on the container |abel could
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‘mar ket er sal vageertisn naded, agadreyesand orprded rip.a theneadnerrapture

-di spensing cl osa¢@dctmiit Gddilons Bhe ¢oNtARi deie MLt o tRbAJELEeh88hg ™RY be
simlar tg, but_not the sane,as

the origi nal prodquct_ ,30 . described on
t he cont aPner I%\’b%?.ther@ee%hﬁrialleﬁ%ﬁt‘ﬁlgg%c’{%%ﬁg? EERPREIE0 the retail
di stribution chexrifickhi s T dispensihg systemefunditiswmisi ssaet bne-phecei n t he

-next Consuner_pﬂéﬂﬁﬁﬁﬁﬁ%tiﬁaIﬁ&?k%ﬁeiﬁééfﬁ@fﬁkééﬁﬁiﬁébt@%ﬂEﬁ!85u£5€a9§igina'
:product descri bed oggihe cont ai_ner Igbel, 35 but.% ) different,
Teotilled prodRATHEHS hCPEFEEnPPRY of iFbdppRsrided as a closure

IPCT/ US97/ 12301 per se for a container.

- 10 . In one preferred form, the dispensing end
structure is an injection-molded closure body ‘to which
the valve can be molded and which has an annular skirt
that can be releasably or permanently attached to a
container neck that defines an opening toc the interior

15 cf a container.

In another preferxred form of the invention,
the dispensing end structure, into which the valve is
molded, is incorporated as a unitary part of a preform
which can be subsequently formed into an open-ended body

20 of a container that can be subsequently filled with
product and sealed closed. Alternatively, the end
structure can be injection-molded so as to initially
include a unitary open-ended container body to which the
valve is molded and which is subsequently filled and

25 sealed at the bottom end. The end structure can also be
a small tube to which the valve is molded and which can
be subsequent1§ molded to a larger size.

According to another aspect of the invention,
a novel method is provided for making the dispensing

30 system. The method includes providing a first material
in the form of a dispensing structure that defines a
dispensing orifice and a surrounding attachment region.
The method includes the step of subsequently molding a
dispensing valve from a second material to include (1) a

35 peripheral portion molded against, and bonded to, the



t he consuner's satisfaction. Use of the refilled product under such
circunstances may also result in property danmage, personal injury, and/or
the tarnishment of the reputation of the original packager or marketer. 5
tAccordingly, it would be desirable to provide an inproved dis ' tem
'in which accessWOI™4E! cont ai ner interior cannot be readily obgalﬁggqﬁ¥?
'woul d al so be desirable to provide an inproved di spensing systemfor a
package which would 10 reduce the nunber of separate conmponents needed
ito produce a conpl eted package. Providing an inproved di spensing system for
a container that elimnates the need for a %%phrate cl osure woul d

di scourage product refilling by an individual consuner as well as by 15

or gani zed bl ack ngAk ol Soturtia: HRMhAnEr 4 l5n | NEILAY0 aPERHLELy SCCUT T Ty

as well as mnimze the patential for property damage or personal injury
conpared to packa@%ﬁtmcﬁ‘ ndspfraPethe Rerigheral Ronréon| agress
beneficial if sucbhenmdidpensingnordfédedi spensing system coul d accommodat e

the use of a variety of diffhgs %tthgahgfr'é%x;a%l?”éﬂ%r"nigtluﬁ?%lghge desirabl e
u ed w a

i f such an inproved, dj spensing system coul d provi desi gn t hat
woul d acconmtodat e““éﬁj"l"bé)é?'fts 2 ?ﬁeﬁ%"aﬁﬂ’ | $521ing ddd, SoFnecKaRiRactRe i ng
techni ques with 2galve in redicesdppodition et tfdrabeinghfiopedsardy | fivemt i on
e er sovosLaf LR Bt SEaL £ Mokell S RPRERL S SpLET e 0 0
According to one SSPRINGH-ghAreFr ESBRENFHVAH ihh the grd¥ensi By aystemis
provided for a copteferred Embodiimeansi the SYiEpRnising eHaS sOratSRed dnd a
10 lid are molded together as a unitary structure with a
hinge connecting the lid to the body to accommodate
movement between the closed position and the open
position.
In one preferred form of the method, the
15 dispensing end structure is injection-wmolded in the form
of a closure having an annular skirt that can be
attached to a container neck that defines an opening to
the interior of the container.
_ In another preferred form of the invention,
20 the dispensing end structure is injection-molded as a
unitary part of the open-ended body of a container to
which the valve can be molded and which can be
subsequently filled with product and sealed closed.
Alternatively, the dispensing end structure can include
25 a molded, small tube to which the valve is molded and
which can then be subsequently blow-molded through the
valve to form a larger size container body having a
closed bottom end. The larger container can then be
filled through the valve. Alternatively, the closed

30 bottom end could be cut off, the container filled
through the open bottom end, and the bottom end resealed
closed.

The dispensing end structure can also be
molded in the form of a preform having an annular mass
38 of first material connected with the attachment region



end structure nolded froma first material to define a dispensing orifice

~and a surrounding attachment region. 35 . _—-An-sptional |id nay be
provi ded. The system al so -@ﬁé@&&@iHASBEEN
- PCT/US97/ 12301 - 10 - includes @ di spggmiaGEDval ve \Whi ch is SiebqRenBsdh! Y
- froma seconVoi#@#§lal . The val le—aekudes=CE—a peripheral "portion rml ded
 agai nst, and bonded to, the end structure attachnent region, and (2) a
: central portion extending 5 fromthe peripheral portion across the

. dispensing orifice. The dispensing systemZ unctions as a one-piece
- conponent and may be incorporated directly as a unitary part of a cont ai ner
body or may be prOV|ded as a closure per se for. a container.

I'n one preferrd&® MRiEPR the YRIPEniF kP SHri bonded.ur Ehe sarmnlay é'lﬁs'lsoﬁusm)l ded
cl osure body t chen Corimed \iatmeanaﬂpéle-éﬁdeaedaoapdo\ﬁhacboﬁmm amidhar

skive that can dig, el GasallbheRtr POEIPICH LA L BRNEE Ly &Pl ner neck

t hat defines an opening t I ner. I n anot her
preferred formeakosede | AVARt FORMiRG SERR Rafsiingluds §¥¥%k¥hre i nto which
the val vesi s niuietching raer panaled msss tPiforiy apB611&F, a pref orm whi ch

can be subseque l%dr?.rcﬁdwkﬁﬁodgg%ﬁ{’ﬁ dednggdéggl %%d%1 of a contai ner

that can be subs equentl ed W osed.
Al ternatively, the end sM&éFBFElﬁahYbea i FHjrstt matendalicerr Peafaxmedni tial |y

include a unit afntcO e opendendaliabody P dhd eonbithet oy Mslawe i s nol ded
and which is S%Rﬁ%ﬂyﬁptEyvgbhhﬁdfggging In one such process, the
10 dispensing end structure can be provided in the form of
a plastic sheet defining the dispensing orifice and
valve attachment region. The valve is then molded onto
the sheet attachment region. Then the sheet is formed
into the open-ended body of the container or into a
15 formed, filled, and sealed container.

Numerous other advantages and features of the
present invention will become readily apparent from the
following detailed deséription of the invention, from
the claims, and from the accompanying drawings.

20 BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings forming part of
the specification, in which like numerals are employed
to designate like parts throughout the same,

FIG. 1 is a perspective view of a first

25 embodiment of a dispensing system of the present
invention shown incorporated in a closure with an open
1id; '

FIG. 2 is a perspective view of a pressure-
openable, slit-type valve prior to installation in the
30 closure illustrated in FIG. 1;
FIG. 3 is a top plan view of the valve shown
in FIG. 2;
FIG. 4 is a side elevational view of the valve
shown in FIG. 2;

This Sheet Has Been Reilaced

MR




25 . sealed at the bottomend. The end structure can also be a snal
tube to which the valve is nolded and which can be subsequently nolded to a
| arger size. According to another aspect of the invention, a novel nethod

is provided for Wz?a t he di spensing 30 system The net hednisonizugies
providing a firg rial in the formof a dispensing structure that

defines a dispensing orifice and a surrounding attachnent region. The

imet hod i ncludes the step of subsequently nolding a dispensing valve froma
'second material to include (1) a 35 perli3pkeral portion nol ded agai nst,
‘and bonded to, the WO 98/ 02361

PCT/ US97/ 12301 - 11 - end gﬁructure attachnent_ region, and (2) a central
portion that extends from €HE-pér i PHR AnIA%SeCon EARFBERLIRY: FEFFETSI ng
orifice. The net tqurm abley efsthe nrlomioe shewh in FIG! di ngivd the

secondary seal i ngid d:lfdgredCQYx@r L-E]Ghté}% V&l ot rle 1ﬁsggfﬁggdﬁgs§x{ 1Ay df Or

bei ng noved away fr.omthe cl osed $05|t|on to permt pensing o
cont ai ner - st or ed TGP R FRFAMNSTE. 1 n a preferred embodi nent, the
di spensing 8nd structure afdGa 60is a view siamilmkded i‘metﬁerbua;s pqgun'gt ary

structure with ah ol gss—&' ogew@f'é t% tsﬁsw?:?ggtlzxgé’ ”m’dat:%

movenent between the ¢ osi.t1 0
preferred form of bc%é""ﬂef’ﬁﬁﬂ af‘ﬁe’”{‘?}’ “the dﬁ°§ﬁéh§?ﬁgb%m9 sﬁtqllﬁﬁtzmde tps
injection-nol ded dpent lthef vrivef far odisthargiagi pgodtctnfEdmretiki rt that can

5be container;
10 FIG. 7 is a fragmentary, cross-sectional view
of the body of the closure illustrated in FIG. 1;

FIG. 8 is a fragmentary, cross-sectional view
similar to FIG. 7, but FIG. 8 shows the valve molded
onto the closure body;

1is FIG. 9 is a fragmentary, cross-sectional view
of an alternate embodiment of the dispensing system of
the present invention; _ _

FIG. 10 is a fragmentary, cross-sectional view
of a precursor structure or preform employed in the

20 manufacture of another alternate embodiment of the
dispensing system of the present invention; and

FIG. 11 is a view similar to FIG. 9, but FIG.
11 shows the bottom sealed closed across the container
bottom, the valve molded in place, and product within

25 the container.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

While this invention is susceptible of
embodiment in many different forms, this specification
and the accompanying drawings disclose only some

30 specific forms as examples of the invention. The
invention is not intended to be limited to the
embodiments so described, and the scope of the invention
will be pointed out in the appended claims.

For ease of description, the dispensing system

35 components of this invention are described in various



attached to a container neck that defines an opening to the interior of the
container. In another preferred formof the invention, 20 t he

di spensing end structure is injection-nolded as a unitary part of the
 open-ended body of a container to which the valve can be ”DAﬁfﬂP%Hﬂ |ch
.can be subseqWePOSt ||| ed with product and seal ed cl osed Ively,
~the dispensing end structure can include 25 a nolded, small tube to
:which the valve is nol ded and which can then be subsequently bl ow nol ded
‘through the valve to forma |arger size-cpptainer body having a cl osed
tbottom end. The l|arger container can then be filled through the val ve.
“Alternatively, the closed 30 bottom end could be cut off, the container
“filled through Poeibiens b@ndheams, suall ashupran.ohowed r doyakodtalosed. The

di spensing end gt&UCtAFE (G5B Hith befaPéH@éi td éﬂaasef PoRikoAsPr efer m havi ng
an annul ar nass

3 of _first nected with the attachpent
an annul ar RSS2y g, Sadar e b S S, Yomhehinea HASEET
t hen forned i ntwanwtageured vl shodpdoin soxientatiams iotdierc fhabethe

subsequently fijbhed dbddrisgluct and seal ed closed. This form ng step can
include axially stretchi

t.he nul ar o.forma hollow cylindrical
wal | defining the contai ;}g}t’bd" rﬁf‘?&rﬁ%t?s% figures. & TiESErial can be
formed into theenm&immledbﬁ)ajﬁls@enbengoswatmroﬂ))tﬂd @nemmh ng or vacuum
formng. In oney Péx?cfsssllﬂtf&ﬂhéaeﬂﬁ' Fﬂc;@”ck-set T Ylse r%ﬁQeQSnEé@V' ded

in the formof a asflc

efining the ensi ng ori |ce and val ve
attachment regi SFReFRLLY, '\‘/ %T%setﬁéﬁ“ Fd’é’ﬁ’fﬁf g”r‘r’@\?ﬂ’ £9chnthe
regi on. Then thfissecembodimentedfi the dhspemsxngnakatdmodp piroviidedontai ner

the form of a closure 40 which is adapted to be mounted
on a container 41 (FIG. 5). The container 41 has a
conventional mouth or opening 42 formed by a neck 43 or
other suitable structure. The neck 43 typically has

15- (but need not have) a circular cross-sectiocnal
configuration, and the body of the container may have
another cross-sectional configuration, such as an oval
cross-sectional shape, for example.

The container 41 may typically be a sgueezable

20 container having a flexible wall or walls which can be
grasped by the user and compressed to increase the
internal pressure within the container so as to squeeze
the product out of the container through the closure
when opened. The container wall typically has

25 sufficient, inherent resiliency so that when the
squeezing forces are removed, the container wall returns
to its normal, unstressed shape. Such a structure is
preferred in many applications, but may not be necessary
or preferred in other applications.

30 The closure 40 includes a base 46 and
preferably includes a 1lid 48 connected to the base 46
with a hinge 47. Preferably, the hinge 47 is a snap-
action hinge formed integrally with the 1id 48 and base
46 in a unitary structure. The illustrated snap-action

35 hinge 47 is a conventional type described in U.S. Patent



or into a fornmed, filled, and seal ed container. This is further disclosed
herein a dispensing systemfor a container, said systemconprising, a
.di spensing end structure nolded froma first material to forma unitary

‘di spensi ng body, ' £ f s adapted to extend from a contai ner arngtydSosinsor
defines a di spe‘ﬁ ' 8 ifice and which has an exteriorsurface that in part

defines an attachnent region surrounding said orifice; and a di spensing

val ve nol ded froma second material to define (a) a flexible centra

portion having a dispensing orifice which gpens to permt flow therethrough
In response to increased pressure on one Sithe of said val ve and whi ch
closes to shut off flow through said valve upon renoval of the increased

ressure, (b) a s\drts @g:eRdin r %yg, ' | 8xi
Bort i on, afld)(c) S{? e‘lrd%e?g:.z’ gorgﬁ%p\ﬁ %(’}@eé; | ng%%ggf%h§§%%§ %ﬁ%irr‘_lglgéaﬁ'd
skirt, said peri p’f‘l’é"ﬁéi NS @& oF1RBRY ngl bENe rﬁﬁld‘eglagﬁi- nsHOWRY K hodly is

attachment regi orpdefeguabilac ot employ cx esrapraatiiohohtngat #o aadonsl Heet ween
sai d peripheral pactd € 3edaiayOnboa il (G IRALT 261 2 YhETSdy Sai d bond
i di 0 e

includes a weld defi,ned by the interface sol I cation ) d portions
of said fir3t and¥EIOR FHFePEaPR WpLicatdoneft Ehearentainer contents
portion inwardl y asf tdw appddgatdispesitierng orifice wth said val ve skirt

‘ext endi ng outwardly throug aj o) | ' rifl . sai n

.preventi ng damage-free rerrg\l;l% bg ng%/&%v_ﬁﬁkgg#sgﬁ%&%%ﬁafﬁgﬁ%ﬂent
region. Numerous FiMerYRIHAAEEEERE MRF TR e SUEh aRcthprmepRasticem on

wi |l becore readithermppateingf metetimld admpaitibldewith echelassritqiiiean of the

invention,q{fromt IsITS d C L ng s - l2a -
BRI EF DESC}?EIB PTI O\Jé%gg%ﬁﬁ' \%?Eg\? N)?%'Tpnmét h*i:s %g’cgﬁggﬁﬁf s%“r%z 5B ng part

of the specifi catiftGtudes ¥ ?Ree%rférrawuaﬁesé:ﬁggb@% fxpmiasifgirste | i ke
parts throughout nadterdalteandi g. pessure -Rpespblei desperyimf valvd S
enbodi ment of 2 HARRASEGmSKSLELLM ddifRrARI%eMmb WENL Tk Y Wbnaea
incorporated in a closure with an_open 11d;
: to the closure body or end structure 50 to form a one-
15 piece dispensing system. No separate snap-fit retaining
ring is required.
In the first ewbodiment illustrated in FIGS.
1-8, the body 50 includes an annular skirt or wall S6
which may have suitable connecting means (e.g., a
20 conventional thread 55 (FIG. 5) or conventional snap-fit
bead (not illustrated)) for engaging a suitable
container cooperating means, such as a thread 56 on the
container neck 43 (or bead, not shown) to secure the
- closure base 46 to the container 41. The closure base
25 body 50 and container 41 could also be fixed together by
induction melting, ultrasonic melting, gluing, or the
like.
' Near the top of the annular wall 56, the
closure body 50 has a deck comprising a first, most
30 outwardly, annular shoulder S57a and a second, somewhat
higher annular shoulder 57b. A spout 57¢ projects from
the shoulder 57b. The inner radius of the spout 57c¢
terminates in an annular attachment surface or seating
surface 58 around a discharge aperture or orifice 60
35 over the container neck opening 42. The annular surface



Fig. 2 is a perspective view of a pressure-openable, slit-type valve prior
to installation in the closure illustrated in Fig. 1, Fig. 3 is a top plan
"view of the valve shown in Fig. 2; Fig. 4 is a side elevational view of the
val ve shown in Fig. 2; WD 98/ 02361

PCT/ US97/ 1230 esm02%t- FIG 5 is an enlarged, fragnentary, c PGS, na
view of the closure shown in FIG 1 with the lid closed and with the

i closure installed in an inverted orientation on a container; 5

. FIG 6 is aviewsinmlar to FIG 5, but- RlgG- 6 is fragmentary view of FIG
. 5 showing the closure with the lid open and with the container being
squeezed to open the valve for discharging product fromthe container; 10
FIG 7 is a fré&pnest preferabdy- seclinnthlatyviaawobilighe #ngle ofeldtdve osure

ilTustrated indy %helaoEPQtuéihﬁlaaH@%F%ﬁf %rigieasggectional view
"simlar to FIG 7, but F[G _8 ws the valve ngllgggpfnto t he cl Qsure body;
S 5

S
15 FIG 9#&%’-’?23&@?& Apular, BnFFaR v TRVan
al ternat e enbodihupet sehlt 6@ dFIEENS mMpdydt gmogecthefporsei devlkent i on;
FIG 10 ig a fgﬁgﬂg r chAasiserddONnalg W rﬁ§#g rJecture or
preform e?rpl oyed | nlatte%eg,gg A ﬁ%nﬁ%% _turde\élc?f@gg%gt Ekelg a ef%dtg?e odi nment
of the di spensithf SPELAAREE PREXpEI M agsRFe B0 RONEALINEY @ s a view
simlar to Fl Gogeningt 4Bl 8c a4& sbopsotine hotlieak-téghedsed bdestwasmrnoss t he

cont ai ner the closure base 46 and the container neck 43. Of
course, other types of closure base/container seals may

10 be employed. Also, if air-tightness is not required, no
closure base/container seal 62 need be employed.

The container 41 and closure 40 may be
normally stored in the upright orientation wherein the
closure 40 is at the top of the container. The closure

15 1lid may be either closed or open. The container 41 and
closure 40 may also be stored in an inverted position
while the 1lid is either open or closed. When stored in
the inverted position, the closure 40 (with the 1lid 48

_ closed or open) functions as a support base.

20 The preferred form of the valve 54 is
illustrated FIGS. 2-4. The valve 54 is of a known
design employing a flexible, resilient material which
can open to dispense product. The valve 54 may be
molded from thermosetting elastomeric materials, such as

25 natural rubber and the like. Preferably, however, the
valve 54 is molded from thermoplastic elastomers based
upon materials such as thermoplastic propylene,
ethylene, urethane, and styrene, including their
halogenated counterparts.

30 A valve which is similar to, and functionally
analogous to, valve 54 is disclosed in the U.S. Patent
No. 5,439,143. However, the preferred form of the valve
54 employed in the present invention has a peripheral
flange structure (described in detail hereinafter) which

35 differs from the flange structure of the valve shown in



bottom the val ve ol ded in pl ace, and product wthin 25 'the container.
_DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS While this invention is
suscepti bl e of enbodinent in many different forns, this specification and

t he acconpanylng ﬁ gﬁings di scl ose only sonme 30 speci fi c perO7AZ0N
exanpl es of t h¥ ion. The invention is not intended to be |imted to
t he enbodi nents so described, and the scope of the invention wll be

poi nted out in the appended clainms. For ease of description, the dispensing
system 35 conponents of this inventi-onv7are described in various WO
98/ 02361 PCT/ US97/ 12301 - 14 - positions, and

~ternms such as upper, lower, horizontal, etc., are used with reference to
these positions.the US| | Pakenh iR stDdd? Addey eFhe t AeSCTIRE inmedn&hes nay be
~manuf act ur ed andraaw ﬁﬁlsbﬂ]eﬁéﬁemaih@ﬂ:&sot PatehbaNo! he, 489,14 013@S

described. Wth ?5§%§§e&°h£9 fE%er%ncer?% ”?g%ggg tF%%EEneEts and

di spensi ng systen1o Fesen |n ention I's
i s represented gadetsl F?elﬁxt:%%en@ﬁ msbytcétehmqmneral 40. The 10

first enbogli nent of the dAépgnmgzgra&seﬁ W FICH! Oylged e \;ahﬂré @,lam Of a
cl osure 40 which | on _a_cont ai The

t
contai ner 41 had™§ 8@&323?3% gﬁ%ﬁﬁ%#ggra&pgﬁfﬁbQQQ Y%#iﬂu?ﬁa afen k 43 or
ot her suitable shight bas. aTﬂ@“%‘C‘k amftigurasicy eler vieweq [fixomnébe not

have) a circul alexge@36rfeahdOiich defines at least one, and preferably
two, dispensing slits 66 extending through the central

10 wall or face 64. A preferred form of the valve 54 has
two, mutually perpendicular, intersecting slits 66 of
equal length. The intersecting slits 66 define four,
generally sector-shaped, flaps or petals in the concave,

_ central wall 64. The flaps open outwardly from the

15 intersection point of the slits 66 in response to
increasing container pressure of sufficient magnitude in
the well-known manner described in the U.S. Patent No.
5,439,143.

. The valve 54 includes a skirt 68 (FIG. 4)

20 which extends outwardly from the valve central wall or
face 64. At the outer (upper) end of the skirt 68 there
is a thin, annular flange 70 which extends peripherally
from the skirt 68 in an angled orientation. The thin
flange 70 terminates in an enlarged, much thicker,

2s . peripheral flange 72 which has a generally dovetail
shaped transverse cross section.

To accommodate the seating of the valve 54 in
the ‘closure 40, the attachment region or surface 58 of
the closure body 50 has the same mating angle as the

30 angle of the valve flange dovetail configuration. The
bottom surface of the valve flange 72 is disposed on,
and bonded to, the closure body attachment region or
surface 58.

When the valve 54 is properly mounted within

35 the closure 40 as illustrated in FIGS. 1 and 5, the



configuration, and the body of the contai ner may have anot her
cross-sectional configuration, such as an oval cross-sectional shape, for
exanpl e. The container 41 nmay typically be a squeezable 20 cont ai ner
having a flexible wall or walls which can be grasped by the user 9a,ng3
conpressed t oWOMB0B4Le the internal pressure within the cont BYHEFE6%%s to
squeeze the product out of the container through the closure when opened.
The container wall typically has 25 sufficient, inherent resiliency so
t hat when the squeezing forces are renoved, .the container wall returns to
its normal, unstressed shape. Such a strﬁc}%ré Is preferred in many
applications, but may not be necessary or preferred in other applications.

2010 conneet RTINS SUBSEE LD b Bkt L
ali connected to the base .hinge 47. Preferahly, e hinge

is a snap- acti o‘ﬁ“’?ﬁ’rfbetq?%r%e‘%f‘"l’ﬁﬁ g&ﬁ&’l S%sﬁf’??lfgné’%fdc%%gnd BRERVY% in a
unitary structurehemtshe |1idt4tatied opeap(RTES ol 3thd 6) bindgehd7 is a

conventional typgogesiidPesh i1k daqpeelabeB dispdAs8/t3236bntents
PCT/ US97/ 12301 - 15 - .No. e, Str

4,403, 712. O her hi ctures,my, be
enpl oyed, Pncl udFW‘éghf‘f}%ﬁ)ﬁ?q"Tei \]ﬁ%ndafsi gﬁ‘?‘ﬁ’r’ : %%@\F@r",ﬁ P }\{Eeptf'ﬁ erabl e
to enploy a snapPatenInﬂbnrﬁyﬁ}ﬁ;h&§)botpenaﬁh¢ataiyeea@bkya&awalhiurthe.
hinge 48 in the eyﬁi& is ROSddd Yuedrbig PPoRPRd %taeggﬁgf pbBge £8A1 @i ner

contents at the a ation site. The baﬁe éﬁ I's prefera
injection-nnldedt ward the upper end of the dispensing passage or

orifice 60 (FIG. 6).

10 In use, the container lid 48 is opened, and
the container 41 is typically inverted and squeezed to
increase the pressure within the container above
ambient. This forces the product within the container
toward the valve 54 and forces the valve 54 from the

15 . recessed or retracted position (illustrated in FIGS. 1
and 5) toward the outwardly extending position. The
outward displacement of the concave, central wall or
face 64 is accommcdated by the relatively, thin,
flexible, skirt 68. The skirt 68 moves from an inwardly

20 projecting, rest position to the pressurized position
wherein the skirt 68 rolls outwardly toward the outside
of the closure body 50. However, the valve 54 does not
open (i.e., the slits 66 do not open) until the valve
central wall or face 64 has moved substantially all the

25 way to a fully extended position adjacent or beyond the
dispensing passage 60. Indeed, as the valve central
wall 64 moves butwardly, the valve central wall 64 is
subjected to radially inwardly directed compression
forces which tend to further resist opening of the slits

30 66. Further, the valve central wall 64 generally
retains its outwardly concave configuration as it moves
outwardly and even after it reaches the fully extended
position. However, when the internal pressure becomes
sufficiently high, then the slits 66 of the valve 54

35 begin to open to dispense product (FIG. 6). The product



fromtwo different materials, such as thernoplastic or thernosetting
materials conpatible with the container 10 contents. The base 46 is an
i ntegral structure which includes a body or end structure 50 nolded froma
ifirst material an%mg ressur e-openabl e di spensing val ve 54 nolagusefDizee
‘second naterial™ alve 54 is bonded to the closure body or end
structure 50 to forma one- 15 piece di spensing system No separate
snap-fit retaining ring is required. In the first enbodinent illustrated in
‘FIGS. 1-8, the body 50 includes an annul ar. gkict or wall 56 which may have
sui tabl e connecting neans (e.g., a 20 conventional thread 55 (FIG 5)
‘or conventi onal snap-fit bead (not illustrated)) for engaging a suitable
cont ai ner cooper atisngheraespelled as d sdhargedSthooudnechmipemeaelineck 43

(or bead, not shoyg) t@o§e§yi&s££@c£}é)wﬁoga§e ﬂ;@st%té}% @:@Jg@erao%f The
I Xe

cl osure base 25 body 50_a contai fier /41 cqQuld al so be f t oget her
by i nduction nelt#ﬁﬂulﬂlPFﬁgBﬁFéb?ﬁﬂq|qﬁf°HSF€F g, or the like. Near the top
of the.annular wall 56, theThéokid &&hdoheclufesas eonkeake cormy iveilidg 88 first,

most 30 ut Wagg %, §Pnahara§fmwéie skit2 8Rdy hfesf)nd,aéqrmt&traheaher

annul ar shoul der spout rojects fromthe shoul der 57b. The i nner
radius of the spod®h §?@ t rn$h%t 9#9%?’&ﬁﬂ&l§7 1% 1203Rked tQUSeAte By
seating surface 58har atfidlardskokbdeye sWzedeffiaedr aprtle aop®d3The over .

t he cont ai ner nec n r esurface VWO 98/ 02361
PCT/ LES7/ 12301 £18R6RL"Hadé: body & HEWHIA" 8L

The 1lid 48 includes a novel structure for

10 preventing discharge of the container product through
the valve 54 when the 1id is closed and the container is
inadvertently squeezed or subjected impact forces which
would increase the pressure within the container. 1In
particular, a spud or seal post 90 (FIG. 5) projects

15 inwardly from the 1lid central panel 85. The post 90
includes a generally cylindrical portion having an
external, cylindrical surface 94. In the embodiment
illustrated, the seal post 90 is formed as a solid
structure, but it could be formed as a hollow recess in

20 the l1id central panel BS5.

The post 90 terminates in an outwardly convex
distal end surface 96 that substantially conforms to the
concave configuration of the outer surface of the valve
central wall 64. However, when the 1lid 48 is closed,

25 the post distal end surface 96 is spaced outwardly from
the valve central wall 64 (FIG. 5) by an amount which
accommodates an initial, small outward displacement of
the valve central wall 64 into engagement with the post
distal end surface 96 before the wvalve slits 66 open.

30 Thus, when the closed container is subjected to external
forces which increase the container internal pressure,
the valve central wall 64 is forced outwardly against
the conforming surface 96 of the seal post 90. This
occurs inwardly of the outermost position at which the



-16 - 58 is preferably inclined at an oblique angle relative to the
| ongitudinal axis of the orifice 60. Preferably, an annular, flexible
""crab's claw' shape seal 62 (FIGS. 5 and 7) projects fromthe deck 5

. shoul der 57b and is received agai nst the upper edge of the i saneck
| 43 adj acent w@9sM3dilai ner neck opening 42 so as to provide ge?égiﬂgéght

. seal between the closure base 46 and the contai ner neck 43. O course,

. other types of closure base/container seals may 10 be enpl oyed. Al so,

. if air-tightness is not required, no closiy e base/ container seal 62 need be
i enpl oyed. The contai ner 41 and cl osure 40 may be normally stored in the

. upright orientation wherein the closure 40 is at the top of the container.

" The cl osure 15 valvd isd inmy cbeweuldesper Osahuel, @penvalddiess ardmmingr 41 and

cl osure 40 ma ed i | I I L.k on | the lid is
ei ther open o)r/ %%%éé%%gé g?o?‘égﬂié\%‘ﬁ'ﬁ%\?&gge.ie%%l |l]6$1', the closure 40
(wWith the lid 48 closed &ur&per) itrtillohe aprxesippedithaksas xhe

The preferred feilwefcentealalvitl5d4 imovds Whitwaradyl| €te VaXve Hidintal ve 54
is of a kpown dgsi QWi | Lesi LiLent [ al which can
open to dlgspensggpr?% %(f:pt% h{elgvgféiéﬁéélpérr_‘gif l‘)-’zérr%}aggdp'\g%regéhermset_ti ng
el ast oneri ¢ nat RB¥efarablyckhgsexternal (ianeser; gfhkhe ofRp 1 HROSG 1&0 is

Er ef Sr ably, howzaaﬁlf ,tHate thel iAtAnad didmiatyf b@n}:hbewwé askirx emst ﬁmar s
ased upon nat l S a e I e <, Ur et nane,
and styrene, '%‘I‘tﬁd”'ﬁf\eg%t%%éi ?:o%@ ety éhwe?’%%pgg %‘}Eéggiee&ely

I nC al 6genated coun art i A
val ve whi ch is barge o tthatasber VALYe ofleinty 68ngabgeaaltagainstvamms | s

di scl oseglpi n t hgnAilar Pir@ibn of the seal post cylindrical surface 94
during overpressure conditions when the valve is forced
outwardly.

In a contemplated embodiment, as the valve 54
articulates or moves outwardly from the fully recessed

15 position illustrated in FIG. 5 to a more outwardly
position {intermediate the positions shown in FIGS. 5
and 6), the periphery of the valve central wall 64 and
portion of the skirt 68 may tend to be compressed
slightly in the radially inwardly direction to

20 accommodate the movement of the valve. The slight
reduction in the diameters of portions of the valve may
be characterized as somewhat of a "collapsing” motion
which occurs around the seal post 90 and which
facilitates the sealing of the valve 54 by the seal post

25 90. The sealing engagement between the seal post distal
end surface 96 and the valve central wall 64, as well as
between the seal post cylindrical surface 94 and the
adjacent valve skirt 68, serves to provide a highly
effective seal which prevents unwanted dispensing of

30 product into the lid region of the closure.

Preferably, the lid seal post 90 is smooth and
free of indentations or other structure which could
collect unwanted product, and the smooth surface of the
seal post 920 provides a highly effective sealing surface

35 for engagement with the valve 54. In other contemplated



No. .5, 439, 143. However, the preferred formof the valve 54 enployed in the
present invention has a peripheral flange structure (described in detai
herei nafter) which 35 differs fromthe flange structure of the valve

‘'shown in V\Dvggés%;ﬁq PCT/US97/12301

PCT/ US97/ 12301 "- the U S. Patent No. 5,439,143. The description of the
val ve disclosed in the U S. Patent No. 5,439,143 is incorporated herein by
reference to the extent pertinent and to the extent not inconsistent
‘herewith. 5 As illustrated-i#*FtGS. 3-4, the valve 54
.includes a flexible, central portion, wall, or face 64 whi ch has a concave

cconfiguration ( t he exter wWhi ch def.i nes at_J east
‘one, and prefer\(il\%FtB %é&ﬁ&‘ﬁgsg ée“grfsﬁendleg Lg}égeﬁ d\gnﬁrf:’ﬁpguﬁ tﬁ%a%ent ral
10 wal | or f&@étGQ}'hlﬂ@ﬁ’ﬁ‘éﬂerﬁU@'@aﬁer At o%0 tdang @sy 4hB4vhdvet wall nes ual | y

per pendi cul ar, i ahgagegttm pdétl enkb sQkf86eade |KuTYHe theesiRt8r sestd ng
slits 66 deflne FP %enerally sector-shaped, flaps or petals in the
vva

concave, central 4. The flaps open outwardly fromthe 15
i ntersecti d point of the B¢ tatpRrdnmprepent of ¢henvrdaei agntoal avakk

pressure of suffisai epbm g tetksded HBS1 MBS - (XN STRRBEELdERGEEbed in the
U.S. Patent No. 439.143. Th ve 54 a skirt 68 (FIG 4) 20
whi ch ext ends ou?&&’%’f‘%wr%?ﬁﬁ%orbﬁénﬁtnﬁ%lls% Po§F Picke 9rﬁli¥1e
outer (upper) endngtreages sihe tirg@rnadr volwme afhithe systear fThige 70 which
extends peri pher gblymé r ofe#se ldant x88ubd S FHHeLGLODrRBEREE OPncddigsd hi n

10 or peak pressure, and this can help accommodate the
over-pressure condition resulting from external impact
forces during shipping or handling.

Another, somewhat similar valve sealing
structure incorporated in a lid is disclosed in U. S.

15 Patent No. 5,213,236. This may be preferable in some
applications.

In a preferred embodiment, the closure base
body 50, 1lid 48, and hinge 47 are molded from a first
material, such as polypropylene, and the valve 54 is

20 molded from a second material, such as a thermoplastic
elastomer.

According to one technique, a multi-shot
injection molding process is used to first mold the
closure base body or end structure 50 as a "preform" in

25 a first injection phase in a mold. This includes the
opticnal lid 48 and hinge 47 in the preferred embodiment
illustrated. The preform is then transferred to a
second, differently shaped cavity generally within the
same mold wherein the second material (e.g.,

30 thermoplastic elastomer) is injection-molded (over-
molded) in a second phase onto and against the annular
attachment surface 58 of the closure preform to form the
valve 54. The valve 54 is preferably attached or bonded
to the closure base body 50 by the creation of a weld

35 defined by the interface solidification of melted



flange 70 term nates in an enlarged, nuch thicker, 25 peri pheral flange
72 which has a generally dovetail shaped transverse cross section. To

* acconmpdat e the seating of the valve 54 in the closure 40, the attachment
region or surface 58 of the closure body 50 has the sane nmepiflgsaighof as

t he 30 awglasnz¥sli t he val ve fl ange dovetail configuration. The bottom
surface of the valve flange 72 is disposed on, and bonded to, the closure
body attachnment region or surface 58. Wen the valve 54 is properly nounted
w thin 35 the closure 40 as illustratgd.in-FIGS. 1 and 5, the VO

98/ 02361 PCT/ US97/ 12301 - 18 -
central wall or face 64 of the valve 54 lies recessed within the closure

body di spensi ngantifanese o80thelofevetr , ambiar sSeechiddma8ersadpen THeé GS. 1 and

- 6) and the contyiRgs 5411mh§ SQUQSZSth@uEH %@.%ﬂ%@ﬁge 680N fBkéyer . in through
the valve 54 (as descrlb |n detail 1n th . 5,439,143),

then the val ve RESReRHIYWRrEISFTRd CReErd s TSy BQ&VSUMFE 66 3% Fits
recessed posi t |Im:d ey dratllieonpﬁaceemi hyf snfieathlepenavagtpasshger or orifice
60 (FIG §). :FGClal techniqukB.Use, the container lid 48 is opened, and

t he contalner typi cal |nverted and squeezed toQ increase the
pressure within the cont XPAE 18569’ésa%|%t1‘?ﬁ‘f3§ fS‘Pgéé “PREE Dk Huct within

t he cont ai ner tinratiidre modAiagsdecimli qursc @xet lsetvdbyehSdnf rudthe 15
recessed or retgacl.adPqskeioh hves MRl WhiMkGButling costs, "
MODERN PLASTICS, March 19, 1994 (author: Peter
10 Mapleston), in "Molding Many Parts Into One," Product
Design and Development, December 19, 1995, page 16
(author: Jay Rosenberg), and in U.S. Patent No.
5,439,124.
The above-described molding technique need not
15 'be employed. Other technigues may be used. For
example, according to a preferred method for making the
closure, the body, 1lid, and hinge can be initially
molded from a first material in a mold assembly pursuant
to the process for molding a body, lid, and hinge
20 disclosed in the European Patent No. 0 570 276.
Subsequently, the valve 54 can be molded froem a second
material against the closure body surface 58 in the same
mold assembly after repositioning an intermal mold
element. The European Patent No. 0 570 276 discloses
25 how an internal mold element 12 can be repositicned to
accommodate the molding of a second material into a ring
8 against the closure body. This technique can be
employed according to the present invention for molding
the valve 54 in a mold assembly against the previously
30 molded closure body. The description of the method and
apparatus disclosed in the European Patent No. 0 570 276
is incorporated herein by reference thereto to the
extent pertinent and to the extent non inconsistent
herewith.



and 5) toward the outwardly extending position. The outward di spl acenent of
the concave, central wall or face 64 is accompdated by the relatively,
thin, flexible, skirt 68. The skirt 68 noves froman i nwardly 20

‘projecting, re g&@%‘l on to the pressurized position wherein gcifusskizsé: 68
rolls outmardli*? the outside of the closure body 50. However, the

val ve 54 does not open (i.e., the slits 66 do not open) until the valve
central wall or face 64 has noved substantially all the 25 = way to a
fully extended position adjacent or beyond she di spensi ng passage 60.

| ndeed, as the valve central wall 64 noves outwardly, the valve central

wall 64 is subjected to radially inwardly directed conpression forces which
tend to further resist opedbgguse oficasthexm@lasticc@lasEamenefort he val ve

central wal l OII64 gﬁgjﬁcﬁiﬂdfx heuaﬁﬂtg the ﬂalix\/ﬂsdi %&lﬁﬁca&tﬁycgﬁgweée%éw as it
noves outwar Yy ven _ a | reacne e Tu extenaed, pos 1 on.
However, when thgg]?cn%es%ngl'uﬁgéggﬁ%?es et oTE WA #Eﬁfpﬁsh?'dﬁ?a}?i%n t he
slits 66 of the wharacteristics whith accopwmdate ¢thepdesiredoopenind| G 6).

The products  WAMB/A32Bhg of the valve 54 in response to the container
PCT/ US97/ 12301 19. -, is then exgelleg or discharged through the open slits
66. For iIIustreuﬁQﬁfﬁiﬁFb8§8§? EF S ous drops 80 of liquid product
bei ng di scharged. The |id 28cilaghneebid, cauninas, theplidl 48 85néed not G 5)

and an_outer skirgzavided.! 92 prédeiddd iidlabauberita 2o hip pd hputer

wall 87 is adapt eednttiq:ei%atsegg.rta@g S‘Pé‘é% aurncésorh%uelc(tj:%[d ?Zatﬁ'gfé c(;"suraet btahsee top

of the

: 10 46. Preferably, however, the hinge 47 is provided for
connecting the lid 48 to the body base 46 to form a
unitary structure. The hinge may be a floppy hinge or a
snap-action hinge, but a snap-action hinge 47 is
preferred.

15 When the user desires to dispense product from
the container through the closure 40, the user lifts the
1id 48 away from the valve 54. When the 1id 48 is moved
far enough away from the wvalve 54, the product may be
discharged from the container through the valve 54 by

20 squeezing the container as previously described in
detail. When it is again desired to seal the container
closed, the 1lid 48 is moved back onto the base body 50.
In some packages, the lid 48 can be designed to be left
open.

25 Because the valve 54 is bonded to the closure
body 50, the closure may be characterized as a one-piece
system or integral system. Because the valve 54 is
molded directly into the closure body 50, separate
manufacture, storage, and handling of the valve 54 is

30 not required. Costly manufacturing processes for
assembling a small valve into a closure body are
eliminated. The one-piece system eliminates or
minimizes potential defects arising from improper
assembly. The one-piece dispensing system is less

35 likely to leak or become loose.



cl osure base body sidewall 56. The lid 48 includes a novel structure for 10
_preventlng di scharge of the container product through the valve 54 when the
lidis closed and the container is inadvertently squeezed or subjected

i npact forces which would increase the pressure within the<i%ﬁ@#%§ b
particul ar, awWO98@3¥sF seal post 90 (FIG 5) projects 15 {“‘rom
the lid central panel 85. The post. 90 i ncludes a generally cylindrical
portion having an external, cylindrical surface 94. In the enbodi nent
.illustrated, the seal post 90 is forned.ag a solid structure, but it could
.be forned as a hollow recess in 20 the lid central panel 85. The post
190 termnates in an outwardly convex distal end surface 96 that
substantially conforns t@ltleenasecawmbodomntgurct tba dispbns:’mg esysmanf ace of
the valve centrga e s; £l t he
post distal end sue@agﬁégﬁ\i?ggég g@u%m%aﬁaldsgférgnea if ? Ve central wal |
64 (FIG 5) by 2rf rountInutibesea eLBRFO ‘é%l“%ﬁ?tlsm thsl d1§m$1%t war d

~di spl acenent of sydteenals @rearided diaettBd imt=o cengagaeenbody tFatihe post

distal end surfagh, 96, heforg 55% Y:i‘l:&?réld\:%xﬁut@% 2gen. ﬁéﬂtame;r \when the

-cl osed contalner 'S suhjecte o0 external forces | NCr ease e

‘cont ai ner int erFradMiRASIQR & §§P9€aE%wﬂ*§Beqﬁ&P9 63°P§r$oF?§RF§ﬁﬂ\Mardly
‘agai nst the confles rﬂungaeamlrdﬁa@mn@ﬁnehtshefstﬁsé packtg80andhpsowddes s | nwar dl y

of the outermsf,Rosiddht HPaclliet ! BEcausd s {51430Ley3 204 02361

dispensing closure mounted to the containexr, easy access

10 to the container interior is eliminated. Further,
elimination of a separate closure per ge avoids
manufacturing problems associated with storing,
handling, and assembling a separate closure on a
separate container. Further, potential loose fit or

1s leakage problems associated with separate closures are
eliminated.

The alternate embodiments of the dispensing
system may be characterized as including, among others,
any of the following: (1) a dispensing end structure in

20 the form of an open-ended container body 100 (FIG. 9)
with a dispensing valve bonded to the container body,
(2) a dispensing end structure in the form of a preform
100A (FIG. 10) which has a dispensing wvalve bonded
thereto and which can be subsequently formed into an

25 open-ended container body, or (3) a dispensing end
structure in the form of a small preform tube or body
with a dispensing valve bonded to it and with can be
subsequently blow-molded to form a larger, bottom-sealed
container (FIG. 11). The dispensing valve may be any

30 suitable dispensing valve, such as the dispensing valve
54 described above with reference to the first
embodiment illustrated in FIGS. 1-6.

In the alternate embodiments, the dispensing
end structure 100 wmay be directly injection-molded as an

35 open-ended container body illustrated in FIG. 9. The



- 20 - valve slits 66 would open. Thus, the valve 54 remains seal ed cl osed
in such over-pressure situations. Further, it wll be appreciated that as
the val ve central wall 64 noves outwardly, the valve skirt 5 68 is
icarried upwar dlvyo%&ﬁ d the seal post 90. Preferably, the extgchajsoffizadiet er
iof t he seal pos | ess than the internal dianmeter of the valve skirt
168, but the seal post external di.aneter is sufficiently large so that the
'val ve skirt 68 can seal against an 10 annul ar portion of the seal post
cylindrical surface 94 during overpressure sgonditions when the valve is
forced outwardly. In a contenpl ated enbodi nent, as the valve 54 articul ates
or noves outwardly fromthe fully recessed 15 position illustrated in
FIG 5 to a nore difpearsing podi stoucturd erayedilabebé hergisdd iWAFigRewn in
FIGS. 5 and 6), t I gh t enr 1{;.64 and ti of
R B8 BheL¥£8imt {6or é’ﬁ‘t 3h @h?@ ilnecﬁ e yﬂg;;iwgggl y

the skirt 68 rraytenge,_tgmtt)rg con'fresseds | y In_The Tad

direction to 20 t° “idg faValvaccamRandielde and whigh is The slight
reducti.on i n the slikseguentlpf spoetclont cf foredalnto NEhe Wparhanaeleri zed as
sonmewhat ofga "c Walol [ | G . eagl.,post, 90 and
W oh Taci 1] {at e e s PARY, Pehclh W) DEGHES, PLRREC Mt d01be ma o
The seal i ng engadTRRPsEBOWeRY fHeuclaye mayt adFaihe erratad facdigstand t he
val ve central walrolddngaa smhll atsullketpreddrinn€oSehicpotie Gadlvedcagabesur f ace

el whi o pr evorbaoin, SBackhicn it SEReSReRf1d BIGIANS bl Br’R. "

seal which prevents unwante ensin P Cl. ]
regi on of the cl JSFOET PiEteFEBFIingte [IngaBy¥arapesttivy dispemsiny end
10 structure (e.g., 100 or 100A) has a valve attachment

surface 158 surrounding a dispensing orifice 160.
Preferably, the dispensing end structure has a
peripheral shoulder 157a, a deck 157b, and an annulaxr
spout 157c¢ projecting upwardly from the deck 157b. The

15 spout 157c¢ defines the valve attachment region or
surface 158 and the dispensing orifice 160.

Preferably, the attachment region surface 158
is defined on an annular shoulder and is oriented at an
oblique angle to the longitudinal axis of the dispensing

20 orifice 160. The attachment region surface 158 is
preferably oriented at an angle to match the angle of
the surface of the valve flange (e.g., flange 72 of the
valve 54 which is fully illustrated FIGS. 2-4). Other
suitable types of valves and flange arrangements may be

25 employed. For example, the bottom seating surface of
the valve flange 72 may be generally planar instead of
angled, and the attachment surface 158 may be planar,
rather than angled.

According to one form of the invention, the

30 dispensing end structure 100 is injection-molded from a
first material (e.g., polypropylene) to initially |
include (1) the above-described valve mounting
configuration (e.g., shoulder 157a, deck 157b, spout
157c, attachment surface 158, and dispensing orifice

35 260), and (2) an open-ended container body portion



free of indentations or other structure which could collect unwanted
product, and the snmooth surface of the seal post 90 provides a highly
“effective sealing surface 35 for engagenent with the valve 54. In

ot her cont enpl at ed WO 98/ 02361 _ PCT/USII2301

PCT/ US97/ 12300 98/2361enhodi ment s, there need not be sealing around the seal
post cylindrical surface 94 so long as the valve wall 64 engages the post
end surface 96 before the slits start to open. 5 The outward
~nmovenent of the valve central wall 64 frgpmthe recessed position (FIG 5)
to the nore outwardly position against the seal post 90 tenporarily

I ncreases the internal volune of the system This volune increase can
reduce the rat aaofingrassolkrownoryddndrifal wabl Prak{gy@®sure, and this can

hel p_accommdaknbliudiely P! e Wl vellihOs ' B3I iSi0Phxhesgal | mpact
foreces during shipprng or® handling. Another, sonewhat simlar valve sealing
structure i ncoﬁb‘éga’t églPﬁtﬁaW‘a i1s FIGSe| 85tl ¢an s infectionpmeddedNo.

5,213,236. ThiontsayhbcaptatRient edgionostr Hade i T58 i @IS then samer ef err ed
SOOI A BHERAS BRSEI 0, Shackiled o MR 16 RlggTRL e (100
froma second F&eeVRave §ﬁc‘|’iné% the férabpeakedtnentatiamre Redyr ding to one
t echni que, a mattiachhehti spyeficorsadlldusgratedess Fealsed and Bir.st nol d the
Preferably, a multi-shot injection molding
process is used to make the system which includes the
10 dispensing end structure 100 shown in FIG. 2. In a
first phase, the dispensing end structure 100 (which
contains the container body wall 110) is injection-
molded in a mold from a first material (e.g..
. polypropylene). The structure 100 may be transferred to
15 a second, differently shaped cavity generally within the
same mold wherein a second material (e.g., a
thermoplastic elastomer) is injection-molded (over
molded) in a second phase onto and against the
attachment surface 158 of the dispensing end structure
20 so as to form the valve {(e.g., valve 54 shown in FIGS.
2-4). Preferably, the structure 100 and valve 54 are
molded from two different materials pursuant to the
technique taught in the European Patent No. 0 570 276
wherein a movable internal mold element is employed.
25 The mold element is repositioned after the body is
molded to accommodate molding of the valve. The valve
is preferably bonded to the dispensing end structure
surface 158 by the creation of a weld defined by the
interface solidification of melted portions of the first
30 and/or second materials.
The open-ended structure 100 can then be
provided to the product packager for £illing and
sealing. That is, the packager can f£ill the interior of
the container body wall 110 with product through the
35 open end (opposite the end at which the valve is



cl osure base body or end structure 50 as a "preform in 25 a first

I njection phase in a nold. This includes the optional lid 48 and hi nge 47
in the preferred enbodinment illustrated. The preformis then transferred to
‘a second, diffS&?Q@* Phaped cavity generally within the sane pgghgdoyiyasci n
.t he second mat :%%.g., 30 t hernopl astic el astoner) is
‘injection-nolded (over- nolded) in a second phase onto and agai nst the
.annul ar "attachnment surface 58 of the closure preformto formthe val ve 54.
'The valve 54 is preferably attached or bonded to the cl osure base body 50
by the creation of a weld 35 defined by the interface solidification of
mel t ed WD 98/ 0 . PCTL US97/ 12301
- 22 - portions o%ggége?}PstT%ﬁuﬂgﬁp 5380% ﬁ% e$?%ﬁ%§neﬁu§qyglV%Ié4§iéy be
mol ded with the sFREstB®R hpisaded icdogedr by ent syl fakdieqonyentihndl ohe
valve slits 66 arspedial nbeoddus WalFIGOr 11 agRowd the StbnpAlRliedcgaxragional or
5 speci al techrniqu sgriptd ons, of nuktj:shot, ti-npterial

i nj ection nol di nga?‘é@h%?%})% cg'riges[égego?gﬁ??‘he?% i?\fﬂ t5Lo50% & kPei RPRct i on
Saves Ti me, SwWhi | ewtbt Phg ambiisiI1efoBERN PLABTUCS, prvidustt 188.1994 (aut hor;
Peter 10 Mapl eston), inn Mrotheg FBex &aréie |iHverdditn, B adesénPesrdan

U's patent No. | oddosadietine, by ve" STn abl Holing o o RerRpe Lefnot |

15 be enpl oye#® the hekrstediiegtdsnnpbase agshowrrgn solid lines in
FIG. 10 so as to have a thicker, short wall or annular
10 mass 120 of the first material extending from the deck

157b. Owing to the unitary, injection-molded nature of
the preform 100A, the annular mass or wall 120 may be
characterized as being connected to the attachment
region 158 (through the deck 157b and spout 157c).

15 After the dispensing end structure or preform 100A is
injection-molded, the valve (such as valve 54) is molded
onto the dispensing end structure attachment surface 158
to form the dispensing system.

Subsequently, the dispensing system (i.e., end

20 structure preform 100A with the valve bonded thereto) is
transferred to a secondary processing system wherein the
annular mass or wall 120 is subsequently stretched
axially along its length to create the open-ended
container body having an annular wall 110 as shown in

25 dashed lines in FIG. 10. The valve is not shown in FIG.
10 for ease of illustration, but it is to be understood
that the valve ‘would have been molded in place to form
the dispensing system prior to the wall 120 being
stretched. This stretching process is illustrated in

30 FIG. 10 by the arrow 130 which represents the
application of a tensile stretching force to the
structure to form the wall 110. Any suitable stretching
Process or body-forming process may be employed. One
process for making a unitary, open-ended container body

35 having a dispensing end is disclosed in the



exampl e, according to a preferred nethod for nmaeking the closure, the body,
lid, and hinge can be initially nolded froma first material in a nold
assenbly pursuant to the process for nolding a body, lid, and hinge 20
disclosed in the European Patent No. 0 570 276. subsequently, the val ve 54
can be ol ded WO %¥lsecond material against the closure bodFPCHHSYAEI5g | n
the sanme nold assenbly after repositioning an internal nold el enment. The
‘Eur opean Patent No. 0 570 276 di scl oses 25 how an internal nold el enrent
112 can be repositioned to accommpdate the nolding of a second material into
‘a ring 8 against the closure body. This technique can be enpl oyed according
to the present invention for nolding the valve 54 in a nold assenbly

-agai nst the previously 30 nol ded cl osure2Body. The description of the
met hod and apparatus disclosed in the European Patent No. 0 570 276 is
incorporated herein by reference thereto to the extent pertinent and to the
extent non inconsi 4PERFREieRR} (Patent\gppdigagien PCT/EP9S/01395

PCT/ US97/ 12301 - 23%pubIbeatiten o dfxmamapl.astic el astoner for injection

el ast oner provi des sui tabl o Rrcriii (4 v3E° aRPERe S co A e d et e
openi ng 5 and efoshadgpxesene inventiga, kheedpspersing téred cmuaitmee
interior pregsure ghangésmade Wpsifitildidy sH§bcBEohfoldthd® gieadmot be
provided. If prov'éﬁgt iEC'& égng(%ﬁéfi %Aagg¥egetgge or container body
with an open bottom end. Then, the valve (e.g., valve
54) is molded into the dispensing orifice (pursuant to
the techniques discussed above in describing the first

10 embodiment) to create the dispensing system. The open-
ended dispensing system (i.e., the small diameter tube
or container body preform with the slit valve in place)
can then be blow molded to a larger, final
configuration. To do this, the open, bottom end of the

15 smaller preform would be clamped and sealed off by the
closed, blow mold halves during the blow-molding
process. The tube or body can be pressurized and blown
by inserting and sealing off the blow pin through the
valve slits (or alternatively by sealing the end of the

20 blow pin against the valve flange 70. The tube or body
is blow-molded to'a larger size and final configquration
so that the first material creates a closed bottom end
opposite the top valve end. Following trimming of the
flash on the sealed closed bottom end, the resulting

25 molded product is then provided to the packager for
"£illing through the valve. Alternatively, the closed
bottom end could cut off, and the body could then be
filled through the open bottom end which could be
subsequently sealed closed.

30 In yet another form of the present invention,
the dispensing end structure may be initially provided
in the form of a sheet of thermoplastic material
defining a dispensing orifice and valve attachment
region. The valve is then molded directly onto the

35 sheet of thermoplastic material against the attachment

SUBSTITUTE SHEET (RULE 26)



entirely separate piece unconnected to the closure base 10 46.
Preferably, however, the hinge 47 is provided for connecting the lid 48 to
the body base 46 to forma unitary structure. The hinge nmay be a fl oppy

hi nge or a snap-gﬁ&@gg hi nge, but a snap-action hinge 47 is prfhaisentield
Wien the user d¥% Yo di spense product fromthe container through the
closure 40, the user lifts the lid 48 away fromthe valve 54. Wen the |id
48 is noved far enough away fromthe val ve 54, the product may be

di scharged fromthe container through the 2al ve 54 by 20 squeezing the
container as previously described in detail. When it is again desired to
seal the container closed, the lid 48 is noved back onto the base body 50.
I'n sonme packages,F¥HEN i d THE EhfeheldisHbSRGUeREl s pR]eCRfREo 26

Because the val veséobridaripofidenihg dpeerationyr eubhdys SPaciie fdMawge BBy be
characterized as e-plLec y f| Py A ecause the val ve
54 is nol ded di re‘%t Ic% if%%rgl '? Ré ‘2#‘%&%%%%%85“%%%‘5@ e%‘%hfcz?& &ﬁgn
storage, and hand® fdided: Wethapredust jand3gealednpiosed Y ddhe Costly -
manuf act uri Bg pr perkegerf.or Adseamdt ividyg tHel sheét VeowId el fdraed, e body

i mi nat ed. -Bi 3y tential
Gefect s ar1 sing 1TORnEbacroatak el eaTud®arBoltn ROMRETRR 88 Tom i o

| ess 35 | i kelPHFLAERKPELOH R fildipgethe valye@Adey container.
PCT/ US97/ 12301 - 24 - The above-described injection-molding process,

wall stretching process, blow-molding process, vacuum-

10 forming process, and pouch-sealing process may employ

conventional or special techniques. The details of such
techniques form no part of the present invention.

Although FIGS. 9 and 10 do not show a 1lid, it
will be appreciated that the dispensing end structure

15 may be molded with or without a 1lid.

It will be readily observed from the foregoing
detailed description of the invention and from the
illustrations thereof that numerous other variations and
modifications may be effected without departing from the

20 true spirit and scope of the novel concepts or
principles of this invention.



Al ternate enbodi nents of the dispensing systemof the present invention are

“ai spensing system s pf ovt ool BN INRRR:one s ver 5ooy T at her 5

than in a separate closure nmdunfed-td" a Scortt ai ner body. Eli 'Pc‘}ﬁfstb'ﬁﬁsﬁf t he

. separate di sP¥ME3PIc| osure reduces the number of conponents o e package
and provides a nore secure package. Because there is no separate dispensing
cl osure nounted to the container, easy access 10 to the container

interior is elimnated. Further, elimpajjon of a separate closure per se
avoi ds manuf acturing problens associated wth storing, handling, and
assenbling a separate closure on a separate container. Further, potential

| oose fit or 15WHAT {®akmyeMEY @¥:ens associ ated with separate cl osures are

- di spensi ng end §e¥uRtEPREFINGD Said methed eMpnisinge thengEEpPEon

| el i mnated. The alternate, enhod] S <Qf .dis sin t be
- characterized as includi ﬁjg', mahrrgdneg%%thhgrgg,ﬁ‘%% %fg)tedr:lesl’f%lsﬁéé% %g]:sg?f) a
&i ner body

100 (FIG 9) with a di spems) ngrotdlddagbandessd andde-icantial BBe begw. of2) a

di spensi ng end gt re.in t f, QI La.preform 100A (FILG 10).which has
a di spensgng va?v%y%%énl%%dﬂq hee'.lrhgtscggé‘n@&g\ﬁﬁi %%:'Crélrflgbea %‘ﬁ&%&ﬁéﬂ?l ?_h%%‘%d into
an 25 open- anded wrreniing Giyachmen) regifirsp@ndi ng end structure in
the formof a small preforgy taisefuebody Mblidimy d ¥Ppeh_Engaly eydonded to

N d wth b b |y, bl. ?d ﬁ% | ar, | ed
Conta ner (71 G T10 4 TRECHA MRkt L AP, S ry o Ly BT sBheka i o

di spensi ng val veortien melderk againstsi agdvbonded Lgesaiidpesdabove with

referencaot o thgtHhéthrendosidiiint redsbhpt &6k | (2)FlaCentrfl portion
that extends from said peripheral portion across said
dispensing orifice.

2.  The method in accordance with claim 1
1s further including the step of molding a lid as a unitary
part of said end structure for occluding said dispensing
orifice in a closed position over said end structure and
for being moved away from said closed position to permit
the dispensing of a product out of said valve.
20
3. The method in accordance with claim 1 in
which step (B) includes effecting said bonding by
creating a weld defined by the interface solidification
of melted portions of said first and second materials.
25
4. The wmethod in accordance with c¢laim 1 in
which step (A) “includes injection molding said end
structure in the form of a closure having an annular
skirt that is releasably attachable to a container neck
30 that defines an opening to the interior of a container.

5. The method in accordance with claim 1 in
which
step (A) includes initially injection molding
35 said end structure in the form of a preform having an



In the alternate enbodi nent |n end structure 100 may be
directly injection-nol ded %Iﬂi m ended cont ai ner body

illustrated
PCT/ US97/ 12

in FIG 9.
301

nmol ding a prefgnréﬁkﬁy

can be nol ded and which is subsequently stretched or forned into the
5 cont ai ner body (shown in pshed lines in FIG 10). The
~di spensing end structure may al so be created by first nolding a snall tube
preformto which the valve can be nolded and which is subsequentl
bl ow nol ded to f¥MIRY Mags of saidofivsharataniadnyonaestedhbodsapénsi ng
strucsﬁﬁgbﬁmbdl,regaaneraﬂQOAQ has a val ve attachnent surface 158
surroundi ng a di spensing aqri.fjce. 16Q. f rably, he _di_spens end
structure has a perlpherala§ﬁbHF5éP ué% Vé;hﬁ ﬁgpaﬁkggﬁuf%?pspout
157c proj ecting (pwand yefioxe ph‘eaﬂeaz Qe . (Bﬂh@flsubseqsﬁpniylﬁémtkwl nes
the valve ettﬁcmﬁ aﬁﬁﬁlﬂ@& %s&uaﬁesfearl SoetiLerded Hodpens agceﬁtiiﬁ@r 160.
e chnen on_sur an.annu
d 15 B he SRbEReReRtin e tiad ik egngpelofRarmasl € o
the dispensing Zﬂosed.omah-ld:@tQEOOf foeming @mgide mnnudgiromasar fate d%8 i s
preferably orieniguh-aindea %a&eoEOa@éﬁﬂaﬁ& a1 dhgt Eﬁesgéé cggof the

open- ended

end 10

Preferably,
shoul der an

val ve fl ang
FI GS. 2-4).
10

15

20

25

30

e (e. f.l ange

{2
o hef*iddilva EWH&E%?% | LA TS §O §PF‘&n

dlspen3|ng end structure may al so be cr pefpdoaysohi r st
(shomn in solidlines in FIG 10) to which the valve

t he,yal ve 54 which is % L é&rated
may be

cylindrical wall defining said open-ended body.

which

6. The method in accordance with claim 1 in
step (A} includes injection-molding a small tube

defining said end structure with an open bottom end

opposite said dispensing orifice wherein, after molding
said valve in step (B), said tube can be blow-molded to
a larger size with the end opposite said dispensing

orifice sealed closed.

which

7. The method in accordance with claim 1 in
step (A) includes vacuum forming an open-ended

container body as part of said dispensing end structure.

which

8. The method in accordance with claim 1 in
step (A) includes injection molding said

dispensing end structure to include an open-ended body
of a container wherein said open-ended body can be

subsequently filled with product and sealed closed.

which

9. The method in accordance with claim 1 in
step (A) includes forming a container body with a

closed end opposite said dispensing orifice and filling

said container body with product prior to step (B).



25 enpl oyed. For exanple, the bottom seating surface of the valve

Surrace 156 ey oo pranar TMUNREARNR"Recs: o o one Tormor «ne

i invention, the 30 di spensi n§ ehd Structture 100 is inject§Q§h§wﬁgﬁp from

a first mat erWVaP8®8Yy. = pol ypropylene) to initially include (1) the
above-descri bed val ve nounting configuration (e.g., shoulder 157a, deck
157b, spout 157c, attachment surface 15833and dispensing orifice 35
160), and (2) an open-ended contai ner body portion WO 98/ 02361

PCT/ US97/ 12301 - 26 - having a hollow, cylindrical wall 110 (FIG 9).

. Subsequent |y, the val ve J0.uclThes mehbodainecadebndarcie withukblaim| busnarated in

FIGS. 2-4) canyhech d&s | @) MRidedeaNiAjL06 & IanliieR! af a9bpBnaingace 158
(in the same 5 naanr as. previo slg descrlggd w th resgéct to nol di ng
the val ve 54 of@b’® HEHY 8414 SEOGFALNPOTF R A FRPR CREERRENEY Ur f ace 58

il lustrated i nift€sect ingl sB)itsPiaf enal| gentaraiuipartsilont tonde€inena nol di ng
process kS usegy ﬁg%ﬁét et YR HCBpdks | di spensing end
structurg 100 gh%ﬁv\% I n I%ﬁ?’ 9. In a fi?gtﬁf)héég?%g g?g‘gensi ng end
structure 100 PREFEHRRREN i nEFRORSRt 5P MACTRARLLPTCSEYET PR PRect i on-

nol ded i n a nosidérofn saifd netlventaed ehick. glosgmitmprehnyl efi€) £1dke structure

100 may be Fraéﬁéﬁé]ilﬁdo&% J@o&; refo¥8808€, cifll f{fﬁaféafée_\a ?Q?QQQr&@Vi ty
generally within the sa nol d wherein a second naterial (e.g., a
10 11. A dispensing system for a container, said
system comprising:
a dispensing end structure molded from a first
material to define a dispensing orifice and a
surrounding attachment region; and
15 a dispensing valve molded from a second
material and including (1) a peripheral portion molded
against, and bonded to, said end structure attachment
region, and (2) a central portion extending from said
peripheral portion across said dispensing orifice.
20
12. The system in accordance with claim 11
further including a lid molded as a unitary part of said
end structure for occluding said dispensing orifice in a
closed position over said end structure and for being
25 moved away from said closed position to permit the
dispensing of a product out of said valve.

13. The system in accordance with claim 11 in
which
30 said end structure consists only of said first
material;
said valve consists only of said second
material; and
said valve peripheral portion is attached to
35 'said end structure with a weld defined by the interface



t hernopl astic el astoner) i d (over nolded) in a second
phase onto and against th MIHWNHHIIW ce 158 of the dispensing end
structure 20 so as to formathe wal ¥e {e.g., valve 54 shown in FIGS
2-4). Prefer abw}/) @Q’ structure 100 and val ve 54 are nol ded fpERU§9MI2301
different mateMPaP Shrsuant to the technique taught in the European Patent
No. O 570 276 wherein a novable internal nold elenent is enployed. 25

-The nold elenent is repositioned after t-hgisbedy is nolded to acconmodate
-mol ding of the valve. The valve is preferably bonded to the dispensing end
'structure surface 158 by the creation of a weld defined by the interface
'sol i dification oligifdgapdrpi ehsmekted,portiops30f saidnfizat swcbnd
materials. The eeeondngadesiabseture 100 can then be provided to the product
‘packager for filling and sealing. That is, the packager can fill the
interior of the container body wall 110 mnth product through the 35

open end (opposite the end#fat The cFystem Jdal fecexdance\wigdl G23¢m 11 in

PCT/ US97/ 12301 whaéh- shodatedit J&@ﬁmnlengo + OBy LY alielsahiedy wal | 110

can then be seal o] e conve t|o eci al process.
FIG 11 shows th%gggd ﬁggagy%gc nggﬁcdggﬁé Wﬁ#kcwnend 124,
closed on the top 5 wth 54, and fllled with a liquid product 128.

anot her form of the inveniﬁon,Tﬁb(ﬁyﬂﬁ%&ﬁhﬂgaeeér&ﬁﬂéﬁﬂdﬂﬁh'E®é1Relhnh£'a' y
FFngdlﬁs a prekﬁ @hlggfa'énéhéiidééﬂ&é legﬁlfgﬁégklone%olig% clgguig 'd
10 body having an annular skirt that is releasably
attachable to a container neck that defines an opening

to the interior of a container.

16. The system in accordance with claim 11 in
15 which
said valve is molded from a thermoplastic
elastomer; and
said valve central portion has a dispensing
aperture defined by two intersecting slits which open to
20 permit flow therethrough in response to increased
pressure on one side of said valve and which close to
shut off flow therethrough upon removal of the increased
pressure.

25 17. The system in accordance with claim 11 in
which said end structure includes an annular mass of
said first mateérial which is connected to said
attachment region and which can be formed into an open-
ended container body that can be subsequently filled

30 with product and sealed closed.

18. The system in accordance with claim 11 in
which said end structure includes an injection-molded,
open-ended body of a container having a hollow,



FIG 10 s cker, short wall or annular 10 mass 120 of
the fi rst‘ﬂlmmmumunllt ll“]g fromthe deck.157b. OM ng to the unitary,

i nj ection-mol ded-natur®e of the preform 100A, the annular nmass or wall 120
may be characterized as being conn : rachnment regi on 158
(through the J¥ERS™MBH, and spout i t he di sg&T&sAyt2a0q
structure or preform 100A is inj¢ al ve (such as val ve 54)
is nol ded onto the dispensing end et achrment surface 158 to form
the di spensing system SubsequentTy, the d| spensing system (i.e., end 20
structure preform 100A with the val ve bonded thereto) is transferred to a
'secondary processing systemwherein the annular mass or wall 120 is
subsequently stretched axially along its lemggh-to create the open-ended
‘cont ai ner body having an annular wall 110 as shown in 25 dashed I|ines
in FIG 10. The valve is not shown in FIG 10 for ease of illustration,
but it is to be uf¥eidcgsgadnyrlinwhigh ean ke snhneauepsdy Folied withl ace
to formthe di spemxodgctyandrspaled thoséd®. wall 120 being stretched. This
stretching process is illustrated in 30 FIG 10 by the arrow 130 which
represents the application of a tensile stretching force to the structure
to formthe wall 110. Any s&PtabFBessystemiiny anasrdencer whtbyclaimi 1y in

process may e enpidyhd sa®de eploBEsGct@Fe Md e ANighalY. tﬁﬂ@nwﬁi@’?dw
Soroosn; OV %% aerinld'bliaalLBREIRAS BA¥ILS S GuBZBtnatas " g
attachment region to which said valve is bonded, (2} has
an open end opposite said valve, and (3) can be
subsequently blow-molded to a larger size container with
10 a sealed closed end opposite said valve.

This Sheet Has Been Reﬁaced
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I nterpational patent application PCT/EP95/01395 (Publication WD 95/28274).
According to yet -anot her contenpl ated aspect. of the present invention, the
di spensing end structure 5 can be made by initially injection-nolding a
preformthat includes a small dianmeter tube or container body puydyly pen
bott om end. TheW? ¥V al ve (e.g., valve 54) is nolded into the digggﬁging
orifice (pursuant to the techni ques di scussed above in describing the first
10 enbodi ment) to create the dispensing system The open- ended

di spensing system (i.e., the small dianeter tube or container body preform
with the slit valve in place) can then be blow nolded to a |arger, fina

configuration. To do this, the open, bottonf€#d of the 15 smal | er
preformwoul d be cl anpeg-3fel seal ed off by the closed, blow nold hal ves
during the bl ow nmogppn = . Bde or bogyfcﬁﬂ be pressurized and
bl own by inser%' ng a e ng - o sahe blgg pi Qﬂghroug QChe vgiBR slits (or
alternatively b“ eal i he- end: e 0 ' ' t he val ve
flange .70. TH@ t /] Qe ISk ed rger \si ze tal
configuration s at \al cljos bott om en
opposite the top | v& tri it as n the 9¢/g ed
cl osed bottom en i resulting 25 . I S_t rovdfid to
t he packager for |l R OOTI—Tth rn
bot t om end ¢ o{ £ | [dnHTIHel Bddy be filled khrjodgh it|He
open bottom end i lid pbé [slubsddu S gd cl osed. 3
In yet another fQ#f ¢ [py e3ent i n, di spensi ng| end |s Cture
may be initially iin| {h f sheet 0 FHemateri a
; 48
FIG. |
64 €8
FIG. 2
70 -~
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defining a dispensing orifice and val ve attachnment region. The valve is

t.-hen nol ded directly onto the 35 sheet of thernoplastic materi al

agai nst the attachnent WO 98/ 02361

PCT/ US97/ 12301 363sm23k£91 On. The sheet is subsequently subj eCtﬁﬂvﬁs@wﬁzsol

secondary formng operation, such as vacuumformng, so as to formthe

ppen- ended cont ai ner body which can then be filled with product and seal ed

closed by the 5 packager. Alternatively, the sheet could be forned,
illed, and bottomsealed in a pouch sealing type of operation prior to

mol ding the valve to the container. The ghgwe-described injection-nolding

process, wall stretching process, blow nolding process, vacuum 10

form ng process,Fphd Houch-seal i nqq_grocess may enpl oy conventional or

speci al, techni ques. The_det uch techniques of the
present invention. ugh FIGSY 9 and 1 show t wll be
appreci ated that the MHpensi ng/end structure 15 maa ded with or
wi thout a |id.gj.t I rieadifl y observed fromthe foreg etailed
description of ghelin tidn apd fromthe illustrations there t hat
nuner ous ot her var Wi ¢ns| dnd /modi fi cati ons may be effeclt W | hout
departing fromthe}2 SprrTtanmd Ssctope of—thenoykel bncepts or
principles of this % [
RS = e NN Z g
= == — — . T i
56—~ LdIl e e
SN S e I “s6
50~ o e T T S s ST a7
62—
57a M
40/ l l \ 570
87 = 57b
48 —

57" ‘46 56 ‘60 | 68\gg ‘94 (72 54
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WO 98/ 02361 PCT/ US97/ 12301 -30 - WHAT
|S CLAIMED I'S: 1. A nethod for making a dispensing systemfor a container,
said nethod conprising the steps of: (A) providing a first material in the
iformof 5 ' psing end structure defining a di spensi npcussiizse: and
.a surroundi ng attachnent region; and (B) subsequently nolding a di spensing
valve froma second material to include (1) a peripheral portion nol ded

‘agai nst, and bonded to, said end 10 structure attachnent region, and
i(2) a central portion that extends from said peripheral portion across said
!dispensing orifice. 2. The nmethod in accgptéance with claim1l 15 further

iincluding the step of nolding a lid as a unitary part of said end structure
for occluding said dispensing orifice in a closed position over said end

'structure and for bl ved away from said cl ps€ ftion to permt the
di spensi ng of a product out ' . — net hod i n accordance
with claiml1l in which step .|Pﬁudca effecti iy bonding by creating
a wel d. defi ned by thB7tnteNg sotrTdrfrcattTomor 1 ed portions of said
first and second materials 41 The method in ance with claim1l in
which step (A 'ingkudes ifj tikn mol ding said e tlruct®ifle in the form
of a closure havin ann rjskirt that is rele ttachable to a
cont ai ner neck 30 dgfiijnes an opening to j or _of a
container. 5. The M ' ' '
~ T
50~

se— || |

57c A,
111~ 68
o~ N/
60’ (54 66 ‘64
FIG. 8
100
{[e}
FIG. 9
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whi ch step (A) includes initially injection nolding 35 said end
structure in the formof a preform having an WO 98/ 02361
PCT/ US97/ 12301 - 31 - annular mass of said first material connected to said
lat t achment regﬁéwm said nethod includes a further step af permwsémpsoiA)
.and before or er step (B) of subsequently formng 5 sai d annul ar
‘mass i nto an open-ended body of a container which can be subsequently
filled with product and seal ed cl osed, said step of form ng said annul ar
mass i nto an open-ended body of a contai nd@4ncl uding the step of axially
stretching said annular mass to forma hollow, 10 cylindrical wall
defini ng sai d open-ended body. 6. The nethod in accordance with claim1 in
whi ch step (A) includes injection-nolding a small tube defining said end
structure with an open bottomend 15 opposite said dispensing orifice
wherein, after nolding said valve in step (B), said tube can be bl ow nol ded
to a larger size with the end opposite said dispensing orifice sealﬁﬁb
cl osed. 20 7. The nethod in accordance with c|58® 1 wh
step (A includes vacuum form ng an open-ended containg& b >
sai d di spensing end structure. 8. The mnet hodﬁ"é a@cord -@'e
9

25 whi ch step (A) includes injection nol ai d di spexgf pg 4
structure to include an open-ended body of a containq§7%per ' aiﬂﬂfs
open- ended body can be

I57a
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TR

subsequently filled w th product and sealed closed. 30

The method in accordance with claim1 in which sgep (A
contai ner body with a closed end opposite said d

filling said container body w th product prjor to step (B).

PCT/ US97/ 12301 -

step (B)

32 -

9.

i ncludes forming a
spensing orifice and

WO 98/ 02361

10. The method in accordance with claim21 in which
I ncl udes injection-nolding a dispensing valve with said central

portion and then cutting two intersecting slits in said central portion to

in rosponse 119 PHERIAS Ko A8 e tonght 1he Spar il ey T it B ot

S HHoy SPTRELIRP G PRF-
closes to s h uendeﬂfboﬂy @cﬁ/atdontamm wzhn;jhcamhemubsememly filled with pmﬂwaamﬂsealed

sal d

pressur e. bl
syst em corrprl go ng 3|f°Ipne] LInlél n engﬁcg ruc u &fh%?d&l?r om %01?15 11perl al
to define a dh@b@hsqmdt;%lfwiﬂb eﬁmngaﬂlsmon@mabﬁ@ attachnent region; and 15

a di spensing val ve ARkf

peri pher al

porthn

en

advély osrﬁastm&m caabs Forfded AR the Gbéiﬂéri&d (blahy f the

struc

ure

nst, an ed , .sai
attachment r efff arﬁﬂﬁf’?) mgﬁié% ng‘B’Wge é?HBﬂ‘Fg‘ Hrpiﬁﬁs‘é‘led{ii?éﬁlﬁaer al
portion acrosaadsstmd:nde&mbelpr@nded irnltheforaﬂoﬂe lastives ed

heytdefiningth

1 L0, L SR e Ao, "t Bk Yol
- attachment region. Then the sheet is formed into the open—ended body of the container
or into a formed, filled, and sealed contamer
. This is further dlsclosed herem a dlspensmg system for a container, sa1d
system comprising; S -

a dispensing end structure molded from a first material to form a unitary

dispensing body which is adapted to extend from a container and which defines a

dispensing orifice and which has an exterior surface_that in part defines an attachment

reglon surroundmg said orifice; and '

" “a~dispénsing valve molded from'a- second “material to define ~(a) -a- flexible-

' central portion having a dispensing orifice which opens to permit flow therethrough in

response to increased pressure on one side of said valve and which closes to shut off

flow through said valve upon removal of the increased pressure, (b) a skirt extending

outwardly from said fiexible central portion, and (c) a peripheral portion extending

periph’eréllj" from said skirt, said peripheral portion having been molded against said

body attachment region in surface-to-surface contact to create a bond between said

peripheral portion and said body attachment region wherein said bond includes a weld

defined by the interface solidification of melted portions of said first and second

_ materials so as to locate said valve central portion inwardly of said body dispensing

. orifice with said valve skirt extending outwardly through said body dispensing orifice,
' said bond preventing damage-free removal of said valve from said body attachment -

[ .
tsald end

region.
Numerous other advantages and features of the present invention will become
! readily apparent from the following detailed description of the invention, from the
' : . claims, and from the accompanying drawings.
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cI6§%d position over said end structure and for being 25 noved away
fromsaid closed position to permt the dispensing of a product out of said
val ve. 13. The systemin accordance with claim 11 in which 30
said end structure consists only of said fijhst material; said valve
consists only of said second material; and Said val ve peripheral portion is

attached to 35 said end structure with a weld defined by the interface
WO 98/ 02361 BRIEF DESCRIPTIO OFTrmp‘EﬂvVﬁQ 12301 - 33 -
solidification of nelted portions of sai c} fl\ilrst an secondérgrat erials. 14.

The systemin accordance with claim1l in 5 which said first material
IT?] pol ypr opyl ene angl ﬂx&ladc@ﬁp&iﬂfh%ﬂ}ﬂg%&ohﬁp@ghﬂ%{ﬁﬂpg&ﬁbﬁiﬁ,ﬁmﬁ@ﬂikew-
. The systemin_ac e i.m 1 n_whi sali nd structure is an
i nj ection- ol w@@&%{sﬁ‘%%@p@eﬁ tg@%%"‘#ﬁ%ﬁ&%@%?&rtﬁ% RAPE that is
rel easabl y attachabFig.1 is aperspective diew of & first ambddiinientof adispgrsinigngystem bhithe
interior of gﬁﬁﬁ Y E&ﬁ@%ﬁ@f j tiy.claim 1l in 15
whi ch said vg]fl%ga#gﬁno 8%§ﬁ?v¥%%ﬁ§§ﬁé§§]o'%ﬁgsu c e aﬁgﬁgreﬁl;m’and said val ve
central portion hasFig- diis gesipegiiveodew nfa pressusecapensble. witiynecrabescpriongos| i t s
whi ch open t Oinstallation in the closure illustrated in Fig. 1; |

Fig. 3 is a top plan view of the valve shown in Fig. 2;

Fig. 4 is a side elevational view of the valve shown in Fig. 2;
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20 permt flow therethrough in response to increased pressure on one
side of said valve H m HMEHMO shut off flow therethrough upon
renmoval of the incr 17. The systemin

accordance with claim 11l in whi ch sai d end3gt-ructure includes an annul ar
mass of said first material which is connected to said attachnent region
and which can be forned into an open- ended contai ner body that can be
subsequent | y dylintigidal30all whwhtdanﬂne(sdhsaqumﬂy Sltsal with pralnetiandisgaledlvfossg.st em i n

accordance with clajgn 11 4 d%‘tegﬁ 13?1&:90&%9&1&&’%1 ey ﬂfwgc%]sﬁa?&'end strugtyre

i njection-nol ded, open-en a cont al ner VI n
cylindrical viafhidesiac smelntube Whl&bedl)eﬂﬁﬁl}esf paid e@lspﬁnsmgppnﬂemtmwdnwrs@mmg

closed. 19. attaEFﬁlﬁeﬁt)’ Riﬁtonwﬁf&xoém%f‘vev‘lstﬁbn%@' @) Thsidn ﬁ?dsald
structure includes a gﬂgﬂ WhICh\biﬂ‘% Ogéﬁldnes Said dis enS| ng orifice
and surroundl‘@g""atapgé leepgy 30 \Rolprger sizecoplainer Witha sealedyn
open end oppqﬂogedeaalo@pasiievsaldmde(@ can be subsequently bl ow-nol ded to a
larger size contai w W 2& a seal ed ?ed en 03| te said val ve. 20.

A di spensi ng systerfitor gﬁ?ﬁﬁ%?ys Bﬂﬂrs?@gﬁd: ORI 8pensi ng
end structure nol ded dispemsing fend sstructire rmelded drdm ranfiastumatesial; toli fope res umdtary

body whi ch i g ?ﬂl g%ﬁ%%ﬁng L&aﬁfgdaf&g%ﬁﬂ%rffgm‘tﬁﬁinﬁpaﬂ& ﬂl‘[?:ﬁ nes. a

di spenS| ng OI’I has a er1or surtace

an at t achnentdispegsing osifice sndwhigh hias @n exteriot surfagedthat i aqs&dgﬁmng aﬂaattﬂehment

nol ded from Fegioniftolifdifg said &iﬁcgeﬁﬁdle (a) a flexible central portion
;haV|ngad|spenS|n rlflce ch opens togermt flow he:é hrough i_.n

response to i ncr easke disprusing, valvgmglded Sfrgm @ rsecopdymater @h acfisxiple
to shut offi fdenmaltﬂstrmugmamgch dispensingperificecwhich lopers fohgerinicllen tbsteDiQutUe,

(b) a ski rg ei‘éépo'ﬂgé Y& increased pressure on one side of said valve and which closes to shut off
flow through said valve upon removal of the increased pressure, (b) a skirt extending
outwardly from said flexible _central portion, and (c) a peripheral portion extending
peripherally from said skirt, said peripheral portion having been molded against said
body attachment region in surface-to-surface contact to create a bond between said:
peripheral portion and said body attachment region wherein said bond includes a weld
defined by the interface solidification of melted portions of said first and second
materials so as to locate said valve central portion inwardly of said body dispensing
orifice with said valve skirt extending outwardly through said body dispensing orifice,
said bond preventing damage-free removal of said valve from said body attachment

region.

REPLACEMENT SHEET

11FEB 1999




oyt:ﬁ%%f’y fromsaid flexible central portion, and (c) a peripheral p880éaﬁ?—ﬂ
extendi ng peripherally fromsaid skirt, said peripheral portion havi nggag?

nmol ded agai nst said body attachment region in surface-to-surface gl W
create a bond between said peripheral portion and said body att agnm ”"
regi on wherein sai d i ncl udeer.a nemkebroia rkdreely bysakenonnt er f ac B
solidification of melted portions of saltf™PPH*Mnd second materials so as
to | ocat e salNTERNATIONAI APRIICATION RUBLISHED UNDER THE BATENIOQQOPERATION (TREATY (PCT)
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(57) Abstract

A dispensing system (40, 100, 100A) for a container i8 provided in the form of a dispensing end structure defining a dispensing
orifice (60, 160} and a surrounding attachment region (58, 158). Subsequently, a dispensing valve (54) is molded from a second material to
include (a) a peripheral portion (72) molded against, and bonded to, the end structure attachment region (58, 158), and (b) a central portion
(64) that extends from the peripheral portion (72) across the dispensing arifice (60, 160).




