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VALVE: CONTROLLED DI SPENSI NG CLOSURE W TH DI SPERSI ON
BAFFLE TECHNI CAL FI ELD Thi s

i nvention relates to container closures. The invention is nore
particularly related to a di spensi ng cl osure for use WydTNIE97/00507
squeeze-type WROHHR 5 wherein the dispensing closure has a val ve
whi ch opens to di spense a product fromthe container when the
container is squeezed and which automatically cl oses when t he
squeezing pressure is rel eased. BACKGROUND OF THE

| NVENTI ON 10 AND TECHNI CAL
PROBLEMS POSED BY THE PRI OR ART Fi ne powder (e.g., body
powder or cosnetic powder) may be convenglonally packaged in a

cont ai ner havi ng a di spensing cl osure which includes a container 15
cover defining a plurality of ihﬁﬁhyﬁﬁum&oimsbtbtl?nﬁt:nc crosyi@i ngs. A
solid cap or lid is typically provi oes 3TONcBAPPLE| easabl y secured

to the cover for occluding the dlifﬁﬁgiégt(yyigbngs when the contai ner

I's not in use. )
This invention relates to container closures.

The invention is more particularly related to a
dispensing closure for use with a squeeze-type container
5 wherein the dispensing closure has a valve which opens
to dispense a product from the container when the
container is squeezed and which automatically closes
when the squeezing pressure is released.
BACKGROUND OF THE INVENTION
10 AND
TECHNICAL PROBLEMS POSED BY THE PRIOR ART

Fine powder (e.g., body powder’of cosmetic
powder) may be conventionally packaged in a container
having a dispensing closure which includes a container

1s cover defining a plurality of dispensing apertures or
openings. A sclid cap or lid is typically provided for
being releasably secured to the cover for occluding the
dispensing openings when the container is not in use.
This prevents spillage if the container is dropped or

20 tipped over. The cap may also help keep the contents
fresh and may reduce the ingress of contaminants,

The inventors of the present invention have
discovered that it would be advantageous to provide an
improved system for dispensing a product, especially

25 powder. In particular, it would be desirable to provide
a powder dispensing system which would not require the
use of a reclosable lid to prevent spillage if the
container is inadvertently tipped over. It would also
be desirable to provide an improved dispensing system

30 that would eliminate or minimize contaminant ingress
even if no 1id is placed on the container.

A variety of packages, including dispensing
containers, have_been developed for personal care



This prevents spillage if the container is dropped or 20 ti pped over.
The cap may’ al so hel p keep the contents fresh and may reduce the

i ngress of contam nants. The inventors of the present

i nventi on have di scovered that it would be advantageous to provide an
| nproved system for dispensing a product, especially 25 powder. In
particul ar, i WO 6 be desirable to provide a powder th

system whi ch would not require the use of a reclosable |id to prevent
spillage if the container is inadvertently tipped over. It would al so
be desirable to provide an inproved di spensing system 30 t hat woul d
elimnate or mnimze contam nant i ngress even if nolid is placed on
t he contai ner. A variety of packages, including dispensing
contai ners, have been devel oped for personat Zare WO 97/ 37899

PCT/ US97/ 00507 - 2- products

which are in l'qu'proguglé éhchfﬂ¥3“%n liquid form (e g., shampoo,
lotions, etc.). One type of closure for these kinds of
containers includes a flexible, self-closing, slit-type
dispensing valve mounted over the container opening.

5 The valve has a slit or slits which define a normally
closed orifice that opens to permit fluid flow
therethrough in response to increased pressure within
the container when the container is squeezed. The valve
automatically closes to shut off fluid flow therethrough

10 upon removal of the increased pressure.

Designs of closures using such valves are
illustrated in the U. 8. Patent No. 5,271,531.
Typically, the cleosure includes a base mounted on the
container neck to define a seat for receiving the valve

15 and includes a retaining ring or housing structure for
holding the valve on the seat in the base.

The closure can be provided with a hinged 1lid
for covering the valve during shipping or when the
container is packed for travel {or when the container is

20 otherwise not in use). See, for example, FIGS. 31-34 of
U.S. Patent No. 5,271,531. The 1lid can keep the valve
clean and/or protect the valve from damage.

It would be desirable, however, to provide an
improved closure system that could be even more

25 conveniently used with a dispensing valve and that, in
suitable applications, eliminates the need to always use
an exterior 1lid.

The inventors of the present invention have
discovered that the use of such a valve to dispense

30 fluid and non~fluid materials (e.g., powders) can
pProvide advantages in some applications. However, the
inventors have also discovered that the dispensing of
some materials (e.g., powder) through a valve in a
closure may result in discharge that lacks desirable

35 distribution pattern characteristics and/or desirable



| otions, etc.). One type of closure for these kinds of cont ai ners

i hcludés a flexible, self-closing, slit-type di spensi ng val ve
nount ed over the container opening. 5 The valve has a slit or slits

whi ch define a normal |y closed orifice that opens to permt fluid

fl ow t heret hrough in response to increased pressure w

the container WRHA gcontainelro I s squeezed. The Ealve ¥EH%&WMMW7
automatically closes to shut off fluid flow therethrough 10 upon renoval
of the increased pressure. Desi gns of closures using such
val ves are illustrated in the U S. Patent No. 5,271, 531.

Typically, the closure includes a base nounted on the cont ai ner neck
to define a seat for receiving the valve 15 and includes a retaining
ring or housing structure for hol di ng thé Val ve on the seat in the
base. - The cl osure can be provided wwth a hinged lid

for covering the valyeyndo ARiaRLEGBEIN0EN hlrerore, (OUdRIAChe! S
packed for travel (or én the contal ner 1s 20 ot'hervfi se" not "1 n_use).
See, for exanple, Fkemefiriazd §p providg z valyefiisgensing; system £/ |

can keep the valve materi®legnespdcialdiyOopovieids witdrerin AuBidabage.

It woul d be desirablg, r L.d Ngs ' :C|_0 e
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val ve and that5 in readilyyobipimedpplications, elimnates the need to

al ways use an exterior hdditionally, it would T Henheriicial af the
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improved closure could be provided with a design that
would accommodate efficient, high quality, large volume
manufacturing techniques with a reduced product reject
rate.

15 Further, such an improved closure should
advantageously accommodate its use with a variety of
conventional containers having a variety of conventional
container finishes, such as conventional threaded or
snap-fit attachment configurations.

20 The present invention provides an improved
closure which can accommodate designs having the above-
discussed benefits and features.

SUMMARY OF THE INVENTION
According to the present invention, an

25 improved dispensing closure is provided for an opening
to a container interior. The closure employs a
dispensing valve. Depending upon the application, the
closure may also include a lid.

The dispensing closure is especially suitable

30 for use in dispensing fine powder (e.g., body powder or -
cosmetic powder). The closure accommodates the
dispensing of powder in desirable distribution patterns
and at desirable mass flow rates or discharge

guantities.
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- 3- ' ‘"mass flow characteristics. Therefore, it would be

beneficial to provide a val ve dispensing system for mat eri al s,
especi ally powders, wherein desirable di stribution patterns and

di scharge quantities can be 5 readi | y obtai ned. :
Addi tional Iy, WRO%BBPd be beneficial if the cl osure coRFIMSIVESYou| d
be provided with an inproved system for readily acconmodating the
assenbly of the conponent s during manufacture of the closure. 10
Also, it would be desirable if such an | nproved cl osure coul d be
provided with a design that woul d accomodate efficient, high
quality, large vol une manuf acturi ng techni ques with a reduced
product reject rate. 15 Fufther, such an inproved

cl osure shoul d advant ageously accommodate its use with a variety of

The closure includes a base for mounting to
the container around the container opening. A
dispensing valve is disposed across the base. The
dispensing valve defines an orifice which opens to

5 permit flow therethrough in response to increased
pressure within the container and closes to shut off
flow therethrough upon removal of the increased
pressure. A dispersion baffle on the base outwardly of
the valve is provided for controlling the discharge

10 characteristics. The baffle defines a plurality of
dispensing apertures.

In a preferred embcdiment, the closure also
includes a lid hinged for movement between a closed
position covering the baffle and an open position in

15 which the baffle is uncovered.

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.

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 fragmentary, perspective view of a
25 first embodiment of a closure of the present invention
shown in place on a container;

FIG. 2 is a perspective view of the slit valve
removed from the closure illustrated in FIG. 1;

FIG. 3 is a top plan view of the valve shown

30 in FIG. 2;

FIG. 4 is a side elevational view of the valve
shown in FIG. 2;

FIG. 5 is a fragmentary, cross-sectional view
taken generally along the plane 5-5 in FIG. 1, and FIG.

35 5 shows, in solid lines, the valve in a an open,



conventional containers having a variety of conventional cont ai ner

finishes, such as conventional threaded or snap-fit attachnent
configurations. 20 The present invention provides an inproved
cl osure whi ch can accommopdat e desi gns having the above- di scussed
benefits and features. SUMVARY OF THE %?%EE?@HQP
According to tﬁﬁoﬁygggnt I nvention, an 25 | nproved di spensi crosure is
provi ded for an opening to a container interior. The closure enpl oys
a di spensi ng val ve. Dependi ng upon the application, the cl osure
may al so include a |id. The di spensing closure is
especially suitable 30 for use in dispensing fine powder (e.g., body
powder or cosnetic powder). The cl osure acconmpdates the

di spensi ng of powder in desirable distribution paTterns and at
desirabl e mass flow rates or discharge guantities. WO
?2{37899 dispensing position and an%EV‘£§QEéQR§8711nes, the

valve in a closed, non-dispensing position:;

FIG. 6 is a perspective view of another form

of a slit valve that can be used in the closure of the
5 present invention:

FIG. 7 is a cross-sectional view taken
generally along the plane 7-7 in FIG. 6;

FIG. 8 is a fragmentary, cross-sectional view
similar to FIG. 5, but FIG. 8 illustrates a second

10 embodiment of the closure of the present invention
employing the modified form of the valve illustrated in
FIGS. 6 and 7:
FIG. 9 is a fragmentary, cross-sectional view
similar to FIG. 8, but FIG. 9 illustrates a third
15 embodiment of the closure of the present invention
wherein the third embodiment of the closure employs a
valve of the type illustrated in FIGS. 2-4 and also
employs a hinged lid;
FIG. 10 is a fragmentary, cross-sectional view
20 similar to FIG. 9, but FIG. 10 illustrates a fourth
embodiment of the closure employing the valve
illustrated in FIGS. 2-4;

FIG. 11 is a fragmentary, cross-sectiocnal view

similar to FIG. 10, but FIG. 11 illustrates a fifth
25 embodiment of the closure employing a cartridge assembly
which includes the valve of the type shown in FIGS. 2-4;

FIG. 12 is a plah view of the cartridge used
in the fifth embodiment illustrated in FIG. 11:

FIG. 13 is a side elevational view, partly in

30 cross section, taken generally along the plane 13-13 in
FIG. 12;

FIG. 14 is a perspective view of the cartridge
illustrated in FIGS. 12 and 13, but FIG. 14 shows the
cartridge in an opened configuration prior to assembly

35 with the valve and subsequent closing of the cartridge:



The closure includes a base for nounting to the container around the
cont ai ner opening. A di spensing valve is disposed across the base.
The di spensi ng val ve defines an orifice which opens to 5 permt
fl ow theret hrough in response to increased pressure within the
contai ner and_closes to shut off fl ow t heret hrough upon renoval of
the i ncreasedWO9379, ossyre. A dispersion baffle on the babeVUSt a0 y of
the valve is provided for controlling the discharge 10 characteristics.
The baffle defines a plurality of di spensi ng apertures.

In a preferred enbodi nent, the closure al so i ncludes a lid hinged
for novenent between a cl osed position covering the baffle and an
open position in 15 whi ch the baffle is uncovered.

Nunerous ot her advantages and features of the® - present invention wll
becone readily apparent fromthe foll ow ng detailed description of

(e vention. from peclel B 0l GIpkIGo6RETBRAN MG HUNOS,
acconpanyi ng dr awi #8sF¥6r nthy 3pdt of the specification, in which
like nunerals are enployed FIg. 16 ]g.sdesicg-aatsesbbksi:oﬁaltﬁiéxhrﬁw ]tht tgg
sane, S ra tary. PeLspecti view of a

first enmbodi nent o?eﬁgfg%gir%??ﬂgt 3 g% n?siﬁeegﬁigﬁg' 15. shown in

pl ace on a céntai ner; DESCRIPTION OF-THE PREEERRER EMRBORIMENTE cw of t he

slit valve removed fryfiid i Swventibnsisateseepeinie df
FIG 3 is atopp

FIG 4 is a side e%é#?%vﬁ’g :\I'fpngr?#v e\%%gg°ms'lggh%v%?2?ﬁﬁﬁfp
and the accompanying drawings disclose only some
specific forms as examples of the invention. The

10 invention is not intended to be limited to the
embodiments sc described, and the scope of the invention
will be pointed out in the appended claims.

For ease of description, the closure of this
invention is described in various positions, and terms

15 such as upper, lower, horizontal, etc., are used with
reference to these positions. It will be understood,
however, that the closure components may be manufactured
and stored in orientations other than the ones

described.

20 With reference to the figures, a first
embodiment of a closure of the present invention is
illustrated in FIGS. 1-5 and is represented generally in
FIGS. 1 and 5 by reference numeral 40. The closure 40
is adapted to be disposed on a container, such as a

25 container 42 (FIGS. 1 and S5) which has a conventional
mouth or opening 39 formed by a neck 43 (FIG. 5) or
cther suitable structure. The neck 43 typically has
(but need not have) a circular cross-sectional
configuration, and the body of the container 42 may have

30 another cross-sectional configuration, such as an oval
cross—-sectional shape, for example. The closure 40 may
be fabricated from a thermoplastic material, or other
materials, compatible with the container contents.

The container 42 may be stored and used in the

35 orientation shown in FIG. 1 wherein the closure 40 is at



FIG 5 is a fragmentary, cross-sectional view taken generally al ong
the pl'ane 3-5 in FIG 1I;7and FIG 35 5 shows, in solid lines, the valve

in a an open, VWiisShL-BriRIHen Replaced
PCT/ US97/ 00507 5 di spensi ng
e e ol s - i

non- dlspen5|n | G EPLRSEB per sjpective view of
anot her form of a slit valve that can bc tsed—Tm the closure of the
5 present invention; FIG 7 is a cross-sectional view

t aken generally along the plane 7-7 in FIG 6; FIG 8
Is a fragnentary, cross-sectional view simlar to FIG 5, but FIG 8
illustrates a second 10 enbodi ment of the closure of the present

I nvention enpl oying the nodified formof the valve illustrated in
FIGS."'6 and 7; FIG 9 is a fragnentary, cross-sectional

vi ew the top of the container 42. The container 42 may also
be normally stored in an inverted position (not
illustrated).. When stored in the inverted position, the
container 42 employs the closure 40 as a support base.

5 The container 42 is a squeezable 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 (as

10 explained in detail hereinafter). The container wall
typically has sufficient, inherent resiliency so that
when the squeezing forces are removed, the container
wall returns to its normal, unstressed shape.

The closure 40 includes a base 50, a

15 dispersion baffle 41, and a valve 46. In the first
embodiment illustrated in FIGS. 1 and 5, the body 50
includes an inner annular wall 52 which has a
conventional thread 54 or other suitable means (e.qg., a
conventional snap-fit bead (not illustrated)) for

20 engaging suitable cooperatiné means, such as a thread 55

on the container neck 43 (FIG. 5) to secure the closure
base 50 to the container 42.

Near the top of the annular inner wall 52, the

closure base 50 hés a transverse deck 56 which extends
25 over the upper, distal end of the container neck 43.

The deck 56 has a downwardly extending, annular,

flexible seal 58 which is received against the inner

edge of the container neck 43 in the container neck

opening 41 so as to provide a leak-tight seal between
30 the closure body deck 56 and the container neck 43.

As illustrated in FIG. S, the closure body
deck 56 defines a discharge aperture 60 over the
container neck opening 39. A collar 62 projects
upwardly from the closure body deck 56 around the

35 discharge aperture 60. A larger diameter, annular



simlar to FIG 8, but FIG 9 illustrates a third 15 enbodi ment of the

cl osure of the present invention wherein the third enbodi nent of the
cl osure enpl oys a valve of the type illustrated in FIGS. 2-4 and al so
enpl oys a hinged lid,; FIG 10 is a fragnentary,
cross-sectional view 20 simlar to FIG 9, but FIG 10 illustrates a
fourth WaPHEMent of the closure enploying the val ve FPCT/US/00507
illustrated in FIGS. 2-4; FIG 11 is a fragnentary,
cross-sectional view simlar to FIG 10, but FIG 11 illustrates a

fifth 25 enbodi mrent of the closure enploying a cartridge assenbly
whi ch includes the valve of the type shown in FIGS. 2-4;

FIG 12 is a plan view of the cartridge used in the fifth enbodi nent
illustrated in FIG 11; FIG 83 is a side elevational view,
partly in 30 cross section, taken generally along the plane 13-13 in
FIG 12;

illustrated in FI C%:."eﬁ‘éeag Gﬁ%}éﬁﬁ°%%%@§g%h§5&§°¥h Weoé"]t'ffﬁ(r: }[rl dg?n an
opened confi gur at i propects upwardionifinom3the badyhdetk 964 vlhendsladyee $dent
closing of the caryeefig€s an inwardiy\Bpif/,3488H1ar groove 66.
PCT/ US97/00507 In the preferred form of the valve 46
5 illustrated, the valve 46 is of a known design employing
a flexible, resilient material, which can open to
dispense product. The valve 46 is preferably fabricated
from thermosetting elastomeric materials such as
silicone, natural rubber, and the like. It is also
10 contemplated that the valve 46 may be fabricated from
thermoplastic elastomers based upon materials such as
thermoplastic propylene, ethylene, urethane, and
styrene, including their halogenated counterparts. a
valve which is similar to, and functionally analogous
15 to, valve 46 is disclosed in the U.S. Patent No.
5,439,143. However, the valve 46 has a peripheral
flange structure (described in detail hereinafter) which
differs from the flange structure of the valve shown in
the U.S. Patent No. 5,439,143. The description of the
20 valve 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.
As illustrated in FIGS. 2~-5, the valve 46
includes a flexible, central wall 96 which has an
25 outwardly concave configuration and which defines at
least one, and preferably two, dispensing slits 98
extending through the central wall 96. A preferred form
of the valve 46 has two, mutually perpendicular,
intersecting slits 98 of equal length. The intersecting
30 slits 98 define four, generally sector-shaped, flaps or
petals in the concave, central wall 96. As shown in
FIG. 5, the flaps open outwardly from the intersection
point of the slits 98 in response to increasing pressure
of sufficient magnitude in the well-known manner
35 described in the U.S. Patent No. 5,439,143,



FIG 15 is a plan view of the cartridge shown in FIG 14; and

FIG 16 is a cross-sectional view taken general ly along the plane
16-16 in FIG 15. 5 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
While this invention is susceptible of enbodi nent in many different

forms, this Speﬁb&hﬁ and the acconpanyi ng dra“‘”9§¥ﬁWﬁﬂ¢ﬁﬁb
e

only sone speci |c fornms as exanples of the invention

invention is not intended to be limted to the enbodi nents so

descri bed, and the scope of the invention will be pointed out in the
appended cl ai ns. For ease of description, the closure of
this I nvention is described in various positions, and terns 15

such as upper, lower, horizontal, etc., are useg with reference to
these positions. It wll be understood, ~ fowever, that the closure
conponents may be manufactured and stored in orientations other than

the ones described. 20 _The valve 46 indidadseaCeRIE 160t Prds I Gha

a first ~ enbodi Eﬁﬁ% % ure t he presen |nv néléghls v

Yl ustrated in bos 95 ahich Fxbebds Sufranalie Hrc he) HaTve' Slntals vl

o A Container, SUoh Ao e RonE A X2 (1B misﬁ”ﬁdﬁﬁﬁ?

; , @l annul

conventional - muth of o B f-%ﬂgrafll?ﬂrom(f e 3x18 k14§ (B8 addmaraly
angled orientation. The thin flange 102 terminates in
an enlarged, much thicker, peripheral flange 104 which
has a generally dovetail shaped transverse cross
section.

10 ' To accommodate the seating of the valve 46 in
the closure 40, the underside of the baffle 41 defines
an annular, downwardly facing, angled clamping surface
106 for engaging the top of the valve flange 104. The
bottom of the valve flange 104 is engaged by an annular

15 shoulder in the base deck 56 which defines an upwardly
angled annular seating surface 108.

The spacing between the deck clamping surface
106 and the deck seating surface 108 increases with

- increasing radial distance from the center of the valve

20 46. Such a configuration defines an annular cavity with
a transverse cross section having a dovetail shape which
generally conforms to the cross-sectional shape of the
valve flange 104.

This clamping arrangement securely holds the

25 valve 46 in the closure 40 without requiring special
internal support structures or bearing members adjacent

- the interior surface of the valve cylindrical skirt 100.
This permits the region adjacent the valve skirt 100 to
be substantially open, free, and clear so as to

30 accommodate movement of the valve skirt 100.

When the valve 46 is properly mounted in the
closed condition within the closure 40 as illustrated in
dashed lines in FIG. 5, the valve 46 is recessed
relative to the top of the base 50. However, when the

35 container 42 is squeezed to dispense the contents



ot her suitable structure. The neck 43 typically has (but need not

have) a circular cross-sectional configuration, and the body of the
container 42 may have 30 anot her cross-sectional configuration, such as
an oval cross-sectional shape, for exanple. The closure 40 may

be fabri cat edwf rggﬁ?ggt hernmopl astic material, or other _materials;
conpati bl e wi M? ¥RE Cont ai ner cont ent s. ThePCUHYZ0PE? 42
may be stored and used in the 35 orientation shown in FIG 1 wherein the
closure 40 is at the top of the container 42. The contai ner
42 may al so be nornmally stored in an inverted position (not illustrated)
When stored in the inverted position, the contai ner 42 enpl oys the cl osure
40 as a support base. The container, 42 is a squeezabl e cont ai ner

having a flexible wall or walls which can be ¥t dsped by the user and
conpressed to increase the internal pressure within the container so as to

squeeze the produciyQidnafl chBeva®PbahBCfas MUIINLRE 17 A2tat1( 2] the U.s.
Patent No. 5,439,143), then the valve central wall 96 is
forced outwardly from its recessed position as
illustrated in solid lines in FIG. 5.

5 The baffle 41 extends over the valve 46. the
baffle 41 includes a peripheral mounting flange 114
which is received between the base inner collar 62 and
the base outer sleeve 64 as illustrated in FIG. 5. The
baffle flange 114 includes an outwardly projecting,

10 annular bead 116 which is received within the annular
groove 66 defined in the base sleeve 64. Preferably,
the baffle bead 116 and the base groove 66 define a
conventional snap-fit engagement for retaining the
baffle 41 in position in the base 50 over the valve 46.

15 The snap~fit engagement between the base 50 and baffle
41 maintains the valve flange 104 in a leak-tight
clanping engagement between the base 50 and the baffle
41 as illustrated in FIG. 5.

In the first embodiment illustrated in FIGS. 1

20 and 5, the baffle 41 includes an annular lower deck 11i8
extending inwardly from the baffle mounting flange 114.
The baffle 41 further includes an annular wall 120
extending upwardly from the deck 118 to provide an
internal space for accommodating movement of the valve

25 46 from the retracted, closed position (illustrated in
dashed lines in FIG. 5) to the extended, open position
- (1llustrated in solid lines in FIG. 5).

The baffle annular wall 120 terminates at its

upper end in a transverse cross wall or outer baffle

30 plate 122. The outer baffle plate 122 defines a

' plurality of dispensing openings or apertures 124 which
are, in the preferred arrangement illustrated, located
on a circular locus around a solid, central portion of
the outer baffle plate 122. '



explained in detail hereinafter). The container wall typically has
sufficient, inherent resiliency so that when the squeezing forces are
renoved, the container wall returns to its nornmal, unstressed shape.

The cl osure 40 includes a base 50, a dispersion baffle 41, and a val ve 46.

In the first e illustrated in FIGS. 1 and 5, the bodgchisdrieeseydes
an i nner annul%%ﬂg%z whi ch has a conventional thread 54 or other

suitable nmeans (e.g., a conventional snap-fit bead (not illustrated)) for
engagi ng suitabl e cooperating nmeans, such as a thread 55 on the contai ner
neck 43 (FIG 5) to secure the closure base 50 to the container 42.

Near the top of the annular inner wall 52, the closure base 50 has a
transverse deck 56 which extends over the uppqhz_ﬂistal end of the
cont ai ner neck 43. The deck 56 has a downwardly extendi ng, annul ar,
flexible seal 58 which is received against the inner edge of the container
neck 43 in the contai ner neckpgpgaraply? e daded S0,0vadeveasbeabnd it fixeal

e e €102 Ao e BB Bt SO Bl SEh ekduration ana i
aperture 60 over thaldemes ﬁéPnﬁeékcﬁmmﬁﬁr&?Q§}tq§¥951Iéﬁlézaﬁrb} €§g;ated
upwardly fromthe cligsyresiodyadack. 56rié olritbrisertdionC bfr gheapelversliits A
arger dlaneteg, E””yg 'ies on the longitudinal axis in registry with the
center of the circular locus of the baffle apertures
124. The unapertured central portion of the baffle
plate 122 within the circular array of apertures 124 has
a diameter that is greater than the length of each of
10 the valve slits 98.

In use, the container 42 is squeezed to
increase the pressure within the container 42 above
ambient. This forces the product within the container
42 toward the valve 46 and forces the valve 46 from the

15 recessed or retracted position (illustrated in dashed
lines in FIG. 5) to the extended, open position
(illustrated in solid lines in FIG. 5).

When the valve 46 is subjected to an increased

container pressure toc open the valve, the valve central

20 wall 96 {(which contains the slits 98) is displaced
outwardly while still maintaining its generally concave
configuration. The outward displacement of the concave,
central wall 96 is accommodated by the relatively, thin,
flexible, skirt 100. The skirt 100 moves from a closed,

25 rest position to the pressurized position wherein the
skirt is projecting outwardly toward the outer baffle
-plate 122. :

The valve 46 does not open (i.e., the slits do

not open) until the valve central wall 96 has moved
30 substantially all the way to a fully extended position.
Indeed, as the valve central wall 96 moves ocutwardly,
the valve central wall 96 is subjected to radially
inwardly directed compression forces which tend to
further resist opening of the slits 98. Further, the
35 valve central wall 96 generally retains its outwardly
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sl eeve 64 is disposed outwardly of the collar 62 and proj ects
upwardly fromthe body deck 56. The sl eeve 64 defines an inwardly
open,. annul ar groove 66. In the preferred formof the
valve 46 5 i llustrated, the valve 46 is of a known design enplo

a flexible, r¥Q¥PE® naterial, which can open to di sg 'gJ) % duct .
The valve 46 is preferably fabri cat ed from thernosetting elastonerlc
material s such as silicone, natural rubber, and the like. It is also
10 contenpl ated that the valve 46 may be fabricated from

t hernopl astic el astoners based upon materials such as t hernopl astic
propyl ene, ethyl ene, urethane, and styrene, including their

hal ogenat ed counterparts. A val ve whi is simlar to, and
functional |l y anal ogous 15 to, valve 46 is disclosed in the U S. Patent
No. S, 439, 1é§nc5‘9&/e¥@ﬁf1 t".’:?éﬂ/ G %DdvasPebERESd %nd even thﬁ%g
structure (descrlbed in detai) na ter fers fron1 e

flange structure of*tFg2 %et2§l #¥1ext néggtRQSEFEPthigﬁﬁeY&F if
5,439, 143. The desinternah pfesswr®(is suffiicd enitiyl great| nthére tthéS.le\aisent

No. 5,439,143 is 28 of £0e PVt 48 eS8 P bped %%E&p&&# rSadddta

perti nent to the xﬁgnt not |ncon5|stent her ewm
As illustrat&d in % %%st’ia‘seg @46 i ncl udes a flexible,
central wall 96 which has arThe prcduct is expelled or discharged through

the open slits 98. The product, which may be a liquid
or a powder, is forced against the inner surface of the
outer baffle plate 122 and also through the apertures
10 124. Some of the discharging product that initially
impinges upon the inner surface of the outer baffle
plate 122 is forced radially outwardly and then through
the apertures 124.
Even when the discharging product is a fine
15 powder, the combination of the valve 46 and baffle 42
provides a desirable discharge pattern and discharge
gquantity. A desirable dispersion pattern of the fine
powder is achieved.
In contrast, it has been found that when the
20 baffle 41 is omitted from the closure, the discharge of
certain kinds of fine power through the valve 46 can
result in a less desirable discharge. In particular,
the fine powder tends to discharge in a stream that
moves at too high of a velocity and does not spread out
25 into a desirable pattern. The impact of such a
discharging particulate stream (on the user’s hand, for
example) is undesirably high, and the quantity of
product discharged may be too large.
It has been found that the combination of the
30 baffle 41 with the valve 46 reduces the mass flow rate
and provides a desirable discharge pattern. The size,
shape, number, and pattern of the apertures 124 can be
‘varied as may be desired depending upon the
characteristics of the product being dispensed,
35 depending upon the dispensing characteristics of the



25 outwardly concave configuration and which defines at | east

one, and preferably two, dispensing slits 98 ext endi ng t hrough the
central wall 96. A preferred form of—the I%f has two, rnutually
per pendi cul ar, intersecting slits '\@'BScﬁﬂEgéLd% ?gﬂb h. The

i ntersecting 30 lits 98 define four, genBEEﬂA@ﬁDbect - ShaRAfke7édsgOs or
petals in t he Y¥QR , central wall 96. ASTShown In FIG 5, the flaps
open outwardly fromthe intersection point of the slits 98 in
response to increasing pressure of sufficient nagnitude in the

wel | - known manner 35 described in the U S. Patent No. 5,439, 143.
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-9- The val ve 46 includes a gkitt 100 (FIGS. 2 and

5) which extends outwardly fromthe valve central wall 96. At the
outer (upper) end of the skirt 100 there is a thin, annular flange

102 (FIGS. 2, 3, and valwehid@) abd dependingsupen e massy flownrate efirt
100 in a downwardly produet that is desired. The initial velocity and
volume of product discharging from the valve 46 is
generally controlled by the design characteristics of
5 the valve and, of course, by the magnitude of the
squeezing force and rate of application of squeezing
force to which the container 52 is subjected.
A second embodiment of a closure of the
present invention is illustrated in FIG. 8 and is

10 represented generally in FIG. 8 by reference numeral
40A. The closure 40A is adapted to be disposed on a
container 42A, and the container 42A may be identical
with the flexible container 42 illustrated in FIGS. 1
and 5 and described in detail above.

15 As with the first embodiment illustrated in
FIGS. 1-5, the second embodiment closure and container
may be stored and used in the orientation wherein the
closure 40A is at the top of the container. The
container 42A may also be normally stored in an inverted

20 position (not illustrated). When stored in the inverted
position, the container would employ the closure 40A as
a support base.

The closure 40A includes a baffle 41A, valve
46A, and base 50A. The closure base 50A may be

25 substantially identical with the base 50 described above
with reference to the first embodiment of the closure 40

. 1llustrated in FIGS. 1-5.
The valve 46A is separately illustrated in
FIGS. 6 and 7. The valve 46A is generally similar to

30 the valve 70 illustrated in FIGS. 1-5 of the U.S. Patent
No. 5,271,531. The description of that valve discloéed
in the U.S. Patent No. 5,271,531 is incorporated herein
by reference thereto to the extent pertinent and to the
extent not inconsistent herewith.

This Sheet Has Been Re{i

: laced




angl ed orientation. The thin flange 102 term nates in an enl ar ged,

much t hickef, peripheral flange 104 which has a general ly dovetai
shaped transverse cross section. 10 To accommodat e t he
seating of the valve 46 in the cl osure 40, the underside of the
baffl e 41 defjne an annul ar, downwardly facing, angle I | Ng
surface Vd&f%%”?%r engagi ng the top of the valve flange ﬁékdﬁmﬁﬁgm"
bottom of the valve flange 104 is engaged by an annul ar 15 shoul der in
t he base deck 56 which defines an upwardly angl ed annul ar seating
surface 108. The spaci ng between the deck cl anpi ng surface
106 and the deck seating surface 108 increases with I ncreasi ng
radi al distance fromthe center of the valve 2Q . 46. Such a
configuration defines an annular cavity with a transverse cross
section having a dovetail shape which generally conforns to the

cross-sectional shape of the The valwal4dsa finhehgded04. flexible, central This

clanpi ng ar r angeneni, secleg! ynl\ok doad 1% %ﬁtwar&ﬁrvg?ruc & ddis %&Sngo

wi t hout requiring specl res o
nmenbers adjacent  and whighdegines %§uﬁﬁ&§§ BPethén@%ﬂﬁﬁ;QEquﬂdﬁﬁﬁal skirt
100. Thi s pedispéns iy repite ol axtehding vhrowgisitihd ceditriaa wall

of the valve Skiri ig. 'fe PEvE I salyahebla hire F0H0TUHICH SAERNAES"
mounted in the dOWBVGEQHYC%FRHtﬁhﬁ1“ﬁ1@hPﬁAtheAEI%hﬁwhptRPmm?ﬂ ﬁh&strated
in dashed |igrsrtnéds; therddsval periphesal cEraxsgsl 104A whichl Bhkve
to the top of_the bgs§ﬁ§2raf¥¥f§§#eté¥¥y§hgggd§5trans$é¥géﬂégﬁésﬁéeb%ion.
squeezed to di spense e contents
The valve 46A is mounted within the closure
10 40A in a generally opposite orientation compared to the
mounting of the valve 46 in the first embodiment of the
closure illustrated in FIG. 5. That is, with reference
to FIG. 8, the valve 46A has a normal, closed condition
wherein the valve is positioned generally at the upper
15 end of the base 50A. The valve 46A does not have a
recessed or retracted orientation corresponding to the
recessed orientation of the first embodiment valve 46
illustrated in dashed lines in FIG. 5. The valve 46A
is, however, clamped within the closure in substantially
20 the same manner that the first embodiment valve 46 is
clamped within the closure 50 as described above with
reference to FIG. 5.
The closure baffle 41A is generally similar to
the first embodiment baffle 41 described above with
25 reference to the closure 40 illustrated in FIGS. 1-5.
However, the baffle 41A is shorter. That is, the baffle
. 41A does not project upwardly above the container as
high as does the first embodiment baffle 41. The baffle
41A can be shorter because the valve 46A, when it opens
30 {(as illustrated in FIG. 8), does not project upwardly as
far as does the open valve 46 (FIG. 5). The baffle 41A
is maintained in a snap-fit engagement with the base
50A, and the baffle 41A defines a plurality of discharge
apertures 124A in an outer baffle plate 122A.
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10 - - t hrough the valve 46 (as described in detail in the U S
Pat ent No. 5,439, 143), then the valve central wall 96 is forced _
outwardly fromits recessed position as illustrated in solid [ines in

The baffle 41 extends over the val vepc4Pusorbdser

FIG 5. 5
baffle 41 inclﬁﬁ@%mgm%eripheral O pHtd—Rg—f-ahge—t14 which is_received

bet ween t he base inner collar 62 ahdHIS SHEET HASIBEEN lout er sl eeve 64 as

illustrated in FIG 5. The baf f | e RAPALAGED 114 ijncl udes' Hgphers egf} Replaced
projecting, 10 annul ar bead ll6™whiTir TS TeCcerved within. H
groove 66 defined in the base sleeve 64. Preferably,

116 and the base groove 66 define a coAvesit+ onal snap-fit engagenent
for retaining the baffle 41 in position in the base 50 over the valve
46. 15 The snap-fit engagenent between the base 50 and baffle 41

mai ntai ns the val ve flange 10Xhe,Vvalvehoh apd baffle 442, gaoperatdygdnent
between the base 50 futttivh af Provide desialte idispdnsiimyl charkcteristics

In the Tirst enbodi gl LIddalhahed ind pEGRuct, Shetnd' 4 nd 1334 b¢ 42

i ncludes an annul ar T'ower d€
powder, in substantially the same manner as described
5 above with reference to the first embediment of the

closure 40 illustrated in FIGS. 1-5.

Other types of valves, similar to, or
different from, the valves 46 and 46A, may also be
employed in the closure of the present inventien.

10 However, the flexible, slit-type valves 46 and 46A
described above have been found to function particularly
well with the baffle (41 or 42A) for dispensing product,
especially fine powder.

A third embodiment of closure of the present

15 invention is illustrated in FIG. 9 and is represented
generally in FIG. 9 by reference numeral 40B. The
closure 40B includes a base S50B for being mounted to a
container 42B and for supporting a valve 46B in clamping
engagement by means of a baffle 41B.

20 In the third embodiment illustrated in FIG. 9,
the container 42B, base 50B, baffle 41B, and valve 46B
each have structures which are substantially identical
with the corresponding structures 42, 50, 41, and 46
described above with reference to the first embodiment

25 illustrated in FIGS. 1-5. The third embodiment of the
Closure 40B differs only in the addition of a cap or 1lid
128B.

The 1id 128B is preferably molded as a unitary
part of the base 50B and is hingedly connected thereto
30 with a flexible hinge strap 130B. The 1id 128B includes
an inner, annular seal wall 132B with an inwardly
projecting seal bead 134B for engaging the exterior
surface of the baffle 41B outwardly of the baffle
dispensing apertures 124B. Thus, should the container
35 42B be accidentally squeezed or impacted with sufficient



extending inwardly fromthe baffle nmounting flange 114.

The baffle 41

further includes an annular wall 120 extendi ng upwardly from the deck
118 to provide an i nternal space for accommodati ng novenent of the
val ve 25 46 fromthe retracted, closed position (iIIustrated in

dashed lines in FIG 5) to the extended, open position

in solid |incWOSH3PBPL, 5). The baffle annu
termnates at its upper end in a transverse cross wall
baffl e 30 plate 122. The outer baffle plate 122 defines a

plurality of dispensing openings or apertures 124 which

|l ustrated
"%EWF'Y&

or outer

are, in the

preferred arrangenent illustrated, |ocated on a circular |ocus around
a solid, central portion of the outer baffle plate 122. WO
97/ 37899 - RET/-US97/ 00507

- 11 - Preferably, the base 50, valve 46, and baffle

force to effect opening of the flexible valve 46B, the
product will be retained within the 1id 128B.
' When it is desired to dispense product from

the container 42B, the lid 128B is lifted upwardly and

5 pivoted about the hinge 130B to an open position. If
desired the closure may employ a suitable snap-action,
bistable hinge that has a self-maintaining, stable, open
position. In some applications, it may be preferable to
prdvide the 1lid 128B as a separate, movable component

10 that is not directly attached as unitary part of the

closure base 50B.

A fourth embodiment of the closure of the
present invention is illustrated in FIG. 10 and is
represented generally in FIG. 10 by reference numeral

15 40C. The closure 40C includes a base 50C for being
mounted to a container 42C and for supporting flange
104C of a valve 46C in clamping engagement by means of a
baffle 41C which has dispensing apertures 124C. The
valve 46C is identical with, and functions in the same

20 manner as, the first embodiment valve 46 described above

with reference to FIGS. 1-5.

In the fourth embodiment illustrated in FIG.
10, the baffle 41C is molded as a unitary part of the
closure base 50C. Because the baffle 41C is a unitary

25 part of the base 50C, no snap~fit engagement is required

to hold a separate baffle on the closure base. In
"particular, as illustrated in FIG. 10, the closure base
50C includes an upwardly extending wall 64C which is
connect2d in a unitary manner with an annular deck 118C

30 forming the lower part of the baffle 41C.

The portion

of the baffle 41C extending upwardly from the deck 118C
is substantially identical with the corresponding upper
portion of the first embodiment baffle 41 described

above with reference to FIGS. 1-5.



41 each have a generally circular configuration and are al i gned al ong
a common longitudinal axis as illustrated in FIGS. 1 and 5. The

i ntersection of the valve slits 5 98 lies on the longitudinal axis in
registry with the center of the circular |ocus of the baffle
apertures 124. The unapertured central portion of the beddnb®00507
plate 122 wit WAYRBircular array of apertures 124 has a di amet er
that is greater than the I ength of each of 10 the valve slits 98.

In use, the container 42 is squeezed to i ncrease the pressure within
t he contai ner 42 above anbient. This forces the product within the
cont ai ner 42 toward the valve 46 and forces the valve 46 fromthe 15
recessed or retracted position (illustrated in dashed lines in FIG -
5) to the extended, open position (illusifated in solid lines in FIG
5. - When the valve 46 is subjected to an increased

contai ner pressure to open th valve t& ngkig Efetiéuf %&1%¥ﬂ It qFary

(which contains the slits 98) out wa
maintaining its genepattyoﬁduuamdosure basef F80s ameans m#%t Ggpﬂlded for

di spl acenent of the QQES?ﬂEHatlng assRmbl1y o¥ethe 9%8om ﬁuﬁxsunxﬁn<ﬂﬁ by the

Closed, 25 | rost pBEFHiGRLAT (R ‘ék%%wﬁesanﬁogﬁ?%mea%he#‘%ﬁ* g%

skirt.is projesting OGCMarﬂ¢ythxaM§nd.tmanNaéwebaﬁelts maintqﬂnﬁﬂblan

Thf val vet 46| dafgﬂ no% ﬁggi‘oﬁ l/%d mfgrﬁeﬁ lat %enarate bo mm)hilﬂlﬂ ldlafmblel

\elit \e/ﬁdggnp(r)gl tion. valtRAFC agains LE&%#% ?i I {ﬁb%\}%giafru Y

out war dl y, t hethel bedy eht0Gdefinesoa dgwsugr@hy eextending.aanpular,

| muardly directed COFpEgesianeddy GRT WHIGh i8Ngeherally addlddirls Resitsle

?2?2: Rg ?I St 23‘9\7\/!51”1??221 SFgrdescr:Lbe% a%ove w:.% re g{']érrxgel él\éalthegtsfl%%'%eral ly
embodiment closure illustrated in FIGS. 1-5. The seal
58C is receivead againsg the upper inner edge of the
container 42C to provide a leak-tight seal.

The closure body 140C also has a deck 56C

15 which defines a discharge aperture 60C over the
container opening. The upper surface of the deck 56C
defines an upwardly angled, annular'seating surface 108C
for engaging the peripheral flange 104C of the valve 46C
and clamping the flange 104C tight against an annular,

20 downwardly facing, angled clamping surface 106C defined
by the baffle 41C.

The body 140C includes an upwardly extending
annular wall 62C having a radially outwardly projecting
rim 144C which is received in an annular recess 146C

25 defined on the inside surface of the base upper wall

| 64C. The rim 144C engages an annular bead 148C which
‘projects inwardly from the base wall 64C below the
recess 146C. A snap-fit engagement is effected between
the body rim 144C and the base bead 148C to securely

30 hold the body 140C in place and in clamping engagement
with the valve 46C.

The baffle 41C, although it is unitary with
the upper end of the face 50C, defines a plurality of
dispensing apertures 124C which function in a manner

35 substantially identical with that described above for
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- 12 - ' concave configuration as it noves forward and even after
it reaches the fully extended position. However, if the i nt ernal
pressure is sufficiently great, then the slits 96 of the valve 46

begin to open to di spense product as 5 illustrated in El
The product ¥O&REM ed or di scharged through t he opéﬁgﬁFs?gmg%. The

product, which may be a liquid or a powder, is forced against the

i nner surface of the outer baffle plate 122 and al so t hrough the
apertures 10 124. Some of the discharging product that initially

| npi nges upon the inner surface of the outer baffle plate 122 is
forced radially outwardly and then through the apertures 124.

Even when the discharging product is a fine 18 = powder, the conbination
of the valve 46 and baffle 42 provi des a desirable discharge pattern

and di scharge . . .
the first embodiment baffle apertures 124 illustrated in

FIGS. 1 and 5.
A fifth embodiment of closure of the present
invention is illustrated in FIGS. 11-16 and is
5 represented generally in FIG. 11 by reference numeral
40D. The closure 40D includes a base 50D for being
mounted to a container 42D and for supporting a valve
46D, valve support body 140D, and a baffle 41D.
In the fifth embodiment illustrated in FIG.
io0 11, the container 42D, base 50D, baffle 41D, and valve
46D each have structures which are generally similar to
the corresponding structures 42, 50, 41, and 46
described above with reference to the first embodiment
illustrated in FIGS. 1-5. The fifth embodiment of the
15 closure 40D differs primarily in that the inner support
for the valve 46D is provided separately from the base
50D in the form of the body 140D which together with the
baffle 41D and valve 46D defines a cartridge.
The base 50D has an upper annular wall 64D
20 defining an inwardly open, annular groove 66D. An
annular flange 60D extends inwardly from the annular
wall 64D below the groove 66D and above the upper end of
the container 42D. The inner end of the flange 60D
defines an annular bead 61D. The above-described
25 structure of the upper portion of the base 50D is
adapted to receive and retain the valve support body
140D, baffle 41D, and valve 46D clamped between the body
140D and baffle 41D.
Together, the body 140D, valve 46D, and baffle
30 41D define a standardized cartridge. As illustrated in
FIGS. 14-16, the body 140D and baffle 41D of the
cartridge are initially fabricated in an "open"
condition in which the body 140D and baffle 41D are
molded as a unitary structure. In the preferred
as embodiment illustrated, the body 140D and 41D are molded



qpéntity. A desirabl e dispersion pattern of the fine powder is

.achi eved. - In contrast, it has been found that when the 20
baffle 41 is omtted fromtThe ciosure, the dirscharge of certain
kinds of fine power throughnjsRfeetis BEen®Bpids result in a less
desirabl e dlschar e |In part the fine powder t qgdwusbfooser

di scharge in e 81 t hat mmnﬂ" U . too high of a velocity and does
not spread out 25 into & tern. The inmpact of such a

di scharging particul ate stream (on the user's ha apﬁg HAS B¥ le) is
undesi rably high, and the quantity of proda Egﬁéé$ nay be too
| ar ge. It has been found that the_co he 30
baffle 41 with the valve 46 reduces the nass flow rate and provi des a
desirabl e discharge pattern. The size, sH&&, nunber, and pattern of
t he apertures 124 can be varied as may be desired dependi ng upon the

characteristics of tl&s{gm@y%fﬁﬁ D %4l RO Whe ribp1 2= 4SRRI OO HDUL thE

di spensi ng characteris
13 - _ unitary structure with a hinge 130D (FIGS. 15 and 16)

extending between, and connecting, the body 140D and
baffle 41D. The baffle 41D is molded with a central,

5 upper baffle plate 122 having a plurality of dispensing
apertures 124D in a circular locus.

The cartridge also includes the flexible,
resilient, slit-type dispensing valve 46D (FIG. 11)
which is mounted in the body 140D and retained therein

10 by the baffle 41D when the cartridge is in the closed
configuration (FIGS. 11 and 13).

The valve 46D is identical with the first
embodiment valve 46 described above with reference to
FIGS. 1-5. The valve 46D includes a skirt 100D and a

15 peripheral flange 104D which has a generally dovetail
shape transverse cross section.

The valve 46D is disposed in the cartridge
body 140D and is clamped‘therein by the baffle 41D which

~ is closed over the top of the valve 46D to form the
20 fully assembled cartridge as shown in FIGS. 11-13.

To accommodate the seating of the valve 46D in
the cartridge, the underside of the cartridge baffle 41D
defines an annular, downwardly facing, angled clamping
surface 106D (FIGS. 11 and 16) for engaging the top of

25 the valve flange 104D.
The bottom of the valve flange 104D is engaged
by an annular shoulder in the body 140D which defines an
upwardly angled seating surface 108D (FIGS. 11 and 16).
The spacing between the clamping and seating
30 surfaces 106D and 108D, respeciively, increases with
increasing radial distance from the center. Such a
configuration defines a cavity with a transverse cross
section having a dovetail shape which generally conforms
to the shape of the valve flange 104D.



val ve 46, and dependi ng upon the mass flow rate of product that is desired.
The ini'tial "velocity and vol une of produet—di scharging fromthe valve 46 is
generally controll ed by the design.characteristics of the valve and, of
course, by the magnitude ahis Blivet ecFor ce and rate of application of
squeezing force to which't I S subj ect ed. o econd
enbodi ment oY@&P"E¥ure of vention is illustrAFEYS? G 8

and is represented generally in FIG 8 by reference nuneral 40A. The

cl osure 40A is adapted to be di sposed on a contai ner Fx B@%@ ner
42A may be identical with the flexible container 42 i :er,lg’ L %‘0 1
and 5 and described in detail above. As with the PF Eﬁ odi rent
illustrated in FIGS. 1-5, the second enbodi nent closure and contai ner nay

be stored and used in the orientation wherei'h?®h& closure 40A is at the top
of the container. The container 42A may al so be normally stored in an

inverted position (not ill ust&,&igd&la sawa%gehgn{:hge%&yg{); elgicltwié‘ieon,
t he contai ner woul d enpl oy thé CTosur Aas a sugpor Dase. . . The
cl osure 40A incl ude¥adveafifPeinibhe \gastrigdge befy B49R wiphoulreqyigying
b_asﬁ 50? may be subgpaeliadl ixtetral i sepport Ettrhletbﬁée ob veme iﬂé)&ibnﬂi&‘éed !
with reference to the.fir 0 t t 0 . ed in
FIGS. 1-5. dagpckpt, EAE0RKIT lstfegpna'r A0S BRFRLED fue d s 10
7. The val ve %6A isagdneent| fheivelve skinthdopl $e be supstanttaldy wpenes.

1-5 of the U S. Pat ¢peelNoan@, é7dab3de ad&dlartombiftie Ohovéiiénty A4 &he
disclosed in the U S, Pategt ﬁbl §?271,531 IS incorporated herein by
tERt 1P

reference thereto t32rKE & tinent and to the
When the valve 46D is properly mounted within

the body 140D as illustrated in FIG. 15, the valve 46D
10 is recessed relative to the top part of the cartridge
baffle 41D. This affords substantial room for the valve
46D to articulate upwardly to the open, dispensing
position (analogous to the open position of the valve 46
in FIG. 5). As explained previously with respect to the
15 first embodiment of the closure 40 illustrated in FIGS.
1-5, when the product is dispensed through the valve

46D, the valve is displaced outwardly from the recessed
position.
The cartridge body 140D and baffle 41D have

20 exterior configurations permitting the baffle and body
to be held together in the closed configuration (FIGS.
11-13). In particular, the body 140D has an annular
bead 144D (FIG. 18) extending around the periphery of
the upper edge of the body (except at the hinge 130D

25 where the bead 144D is interrupted). The baffle 41D
defines an annular groove 146D and bead 148D (FIGS. 11,

- 13, and 16) for receiving the body bead 144D in a snap-
fit engagement when the baffle 41D is closed over the
installed valve 46D. )

30 The closed cartridge (comprising the body
140D, baffle 41D, and valve 46D) is adapted to be
engaged with the closure base 50D. To this end, the
baffle 41D has an outwardly projecting, annular bead
116D (FIGS. 11-15) for being received in the base groove

35 66D (FIG. 11) .in a snap-action engagement.



extent not inconsistent herew th. WO 97/ 37899

PCT/ US97/ 00507 - 14 -
The val ve 46A includes a flexible, central wal I 96A whi ch has an
outwardly concave configuration and which defines at |east one, and

preferably two di spensing slits 98A extendi ng through pdgusandsonl
wal | 5 96Aw09flﬁ%”3al ve 46A includes a skirt 100A whi ch extends

downwardly fromthe wall 96A. At the bottom of the skirt 100A, there
is a peripheral flange 104A which has a generally dovetail -shaped,
transverse cross section. The valve 46A is nounted within
the cl osure 10 40A in a generally opposite orientation conpared to the
mounting of the valve 46 in the first enbodi_mgpt _of the cl osure
illustrated in FIG 5. That is, with referenc to FIG 8, the valve
46A has a normal, closed condition wherein the valve is positioned

general ly at the upper 15 Bl Biay hRdnSacitdes dhcammbler Aehldoadlnot
have a . . . :
: 58D for sealing against the inner edge of the container
42D.

The product within the container 42D can be

5 dispensed from the container 42D by squeezing the
container sufficiently to force the product through the
valve 46D. Typically, this is effected by first
inverting or tilting the container 42D so that the valve
46D is oriented to discharge generally downwardly.

10 Typically, the product within the container flows
downwardly, under the influence of gravity, and fills
the container neck region. The product flows against
the inside of the valve 46D. The valve 46D is
preferably designed so that the weight of the product

15 will not deflect the valve outwardly under normal,
static conditions.

However, if the internal pressure within the
containers is increased sufficiently by squeezing the
container, then the increased pressure (which could also

20 include the weight of the liquid within the container if
the container was inverted) will deflect the valve
central wall outwardly and open the valve.

A variety of different sizes and shapes of
containers can be readily provided with a closure 40D

25 having a standardized cartridge. The cartridge,
including the valve 46D, can be provided in one,
universal design having a standard shape and standard
dimensions. The inside of the closure base 50D can be
provided with a receiving region of a standard shape and

30 size for the standard cartridge. Thus, only the skirt
of the base 50D need be changed as necessary to
accommodate a container neck having a particular size
and shape. (The seal wall 58D could be omitted in
appropriate applications so that a standard, small

35 diameter cartridge (comprising the body 140D, valve 46D,



recessed or retracted orientation corresponding to the recessed
orientation of the first enbodi nent val ve 46 illustrated in dashed
lines in FIG 5. The val ve 46A is, however, clanped within the
closure in substantially 20 the sane manner that the first enbodi nent
valve 46 is cl anped within the closure 50 as descri be 11h
reference to V93789 The cl osure baffle 41A77S generally
simlar to the first enbodi ment baffle 41 described above with 25
reference to the closure 40 illustrated in FIGS. 1-5. However, the
baffle 41A is shorter. That is, the baffle 41A does not project
upwar dly above the contai ner as hi gh as does the first enbodi nent
baffl e 41. The baffle 41A can be shorter because the val ve 46A, when
it opens 30 (as illustrated in FIG 8)T #€3 not project upwardly as
far as does the open valve 46 (FIG 5). The baffle 41A I s mai ntai ned

'n a snap-fit o9 Tl f%”& ‘n@ cBai8 it in é%ré&% in{?féze é&ﬁf
defines a pIurallty sc ar apertures 124A in an outer baffle
pl ate 122A. different contalners P - 15 -
Further, the use of a standard cartridge with
a standard valve permits the use of a single
5 manufacturing process to assemble the valve in the
cartridge. The cartridge can thereafter be readily
handled at a high rate of speed by automatic machinery
which installs the cartridge in the closure base S0D.
This eliminates the need for directly handling a small,
10 flexible valve during installation in a larger closure
base 50D.

' The use of a unitary cartridge (which includes
the unitary body, hinge, and baffle and the separate
valve) minimizes the number of separate parts that must

15 be handled. Further, the snap-engagement of the
cartridge baffle 41D with the cartridge body 140D
permits a relatively rapid and efficient assembly
process for capturing the valve 46D. Subsequently, the
snap-fit engagement of the cartridge in the closure base

20 50D accommodates relatively high speed production with a
minimum product reject rate. '

Further, the use of a separate cartridge
easily accommodates the creation of a multi-color
closure. The cartridge can be fabricated in one color,

25 and the closure housing can be molded in another color.

If desired, the cartridge baffle 41D or the
base 50D could be provided with a hinged 1id or cap (not
illustrated) similar to the 1id 128B shown in FIG. 9.
Alternatively, a separate, completely removable lid

30 could be provided.

"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



The val ve 46A and baffle 41A cooperatively function to provide desirable
di spensi ng ‘characteristics with respect to the product, whether it be
liquid or powder, in substantially the same nmanner as descri bed above with
reference to the first enbodinent of the closure 40 illustrated in FIGS
1-5. O her types of valves, simlar to, or differe Sosd7 €
val ves 46 and“ﬁ@gyyﬂ%§ al so be enployed in the cl osure of thgicvpﬁ‘ies;sentm’h

i nvention. However, the flexible, slit-type valves 46 and-46A descri bed
above have been found to function particularly well with the baffle (41 or
41A) for dispensing product, especially fine powder. A third
enbodi nent of closure of the present inventionis illustrated in FIG 9 and
is represented generally in FIG 9 by referqpc% numeral 40B. The closure
40B i ncludes a base 50B for being nounted to cont ai ner 42B and for
supporting a valve 46B in clanpi ng engagenent by neans of a baffle 41B.

In the third enbodi Ririie idpivstr ah@Usédpé! 6% the iR NORMAIAPEs?8B base 50B,
baffl e 41B, and val ve 465S§ach gagg.structngS whi ch are substantially
identical with the EFPSIRISHi RY SRHRCIBYRLILR- 50, 41, and 46 descri bed

above with reference to the first enbodinent illustrated in FIGS. 1-5. The
third enbodi ment of the closure 40B differs only in the addition of a cap
or lid 128B. The lid 128B is preferably nolded as a unitary part

of the base 50B and is hingedly connected thereto with a fl exible hinge
strap 130B. The Iid 128B includes an inner, annular seal wall 132B with an
inwardly projecting seal bead 134B for engaging the exterior surface of the
baffl e 41B outwardly of the baffle di spensing apertures 124B. Thus, should
t he cont ai ner



42B be accidentally squeezed or inpacted with sufficient WO
97/ 37899 ' _ PCT/ US97/ 00507

- 16 - force to effect openin f the flexible valve 46B, the
product will be retained wihfpheet ] B. Wien it is
desired to diﬁpense groduct ﬁ H he cont ai ner 42B, tﬂ%ﬂﬁ%QI Bis
lifted upward ?%ﬁ&” 5 p e hinge 130B to an ition.
| f desired the closure may enploy a suitable snap-action,

bi stabl e hinge that has a sel f-nmaintaining, stable, open posi ti on.
In sone applications, it may be preferable to ov-ge—ttre—tT B
as a separate, novabl e conponent 10 t hat24s- not di éH$§HﬁET§@§e€E
unitary part of the cl osure base 50B. REPLACEBur t h

enbodi ment of the, syk e . present inventiomTs 11lustrated in
e o and i s WAL S Cord{nkd 15,

1. A closure for a container having an
cpening, said closure comprising:

a base for mounting to said container around

5 said opening;

a dispensing valve disposed across said base
and defining an orifice which opens to permit flow
therethrough in response to increased pressure within
said container and closes to shut off flow therethrough

10 upon removal of the increased pressure; and

a dispersion baffle on said base outwardly of
said valve, said baffle defining a plurality of
dispensing apertures.

15 2. The closure in accordance with claim 1 in
which
said base, valve, and baffle are separate
structures; and
said baffle is in a snap-fit engagement with
20 said base to clamp said valve between said baffle and
base.

3. The closure in accordance with claim 1 in
which said closure includes a lid hinged to said base
25 for movement between a closed position covering said
baffle and an open position in which said baffle is
uncovered.

4. The closure in accordance with claim 1 in
30 which said baffle is a unitary extension of said body.

5. The closure in accordance with claim 1 in
which

* [ L M S *



represented generally in FIG 10 by reference nunmeral 15 40C. The

cl osure 40C i ncludes a base 50C for being nounted to a contai ner 42C
and for supporting flange 104C of a valve 46C in cl anpi ng engagenent
by nmeans of a baffl e 41C whi ch has di spensing apertures 124C. The
valve 46C is identical with, and functions in the same 20 PEHGSnewy t he
first enbodi neWPXFAT82 46 described above with reference to FI GS.
1-5. In the fourth enbodiment illustrated in FIG

10, the baffle 41Cis nolded as a unitary part of the cl osure base
50C. Because the baffle 41Cis a unitary 25,¢ _part of the base 50C, no
snap-fit engagenent is required to holé a separate baffle on the

cl osure base. In particular, as illustrated in FIG 10, the closure
base 50C includes an gawar dl¥swd engitednk164€s Whilsddy sin a

connected in a unitar nner._with an ul_ar 1 ) t he
| oner part of the R U _sagﬁ%n%o"fﬁ}gnéﬂd q’%%g} ét Eé: gg?‘?? es%”{}aﬁgre
ext endi ng upwar dl ypeywean faidebrdy 18®1 batflgis substantially identical with

t he correspondi ng upper saiBObbap) Wiffhe, fanasvagwbodoapatatinidle 41
descri bed abé)v . W th re ergnce [0 FIGS. 1-5. WD 97/ 37899
PCT/ US97/ 00507 efine a cartridge;

said cartridge is in a snap-fit engagement

with said base for being disposed across said container

opening.

10 6. The closure in accordance with claim 5 in
which said baffle is hinged to said body.

7. The closure in accordance with claim 5 in
which
15 said baffle is in a snap-fit engagement with
said base; and
said body is engaged with said base.

8. The closure in accordance with claim 5§ in
20 which said body is in a snap-fit engagement with said

base.

9. The closure in accordance with claim 1 in
which said dispensing apertures in said dispersion
25 baffle are arranged on a circular locus around a solid,
central portion.

10. The closure in accordance with claim 1 in
which
30 said valve includes an annular flange; and
said closure includes a pair of generally
opposed first and second clamping surfaces for clamping
said wvalve flange.

* c L M -1 *



- 17 - Because the baffle 41Cis forned as a unitary

part of the*closure base 50C, neans must be provided for

accomodat i ng assenbly of the conponents, and in particular, for
accomodat i ng pl acenment of the valve 5 46C. To this end, the valve 46C

is maintained in position by neans of a separate body '
cl anps Waa7RA8P% e 46C against the baffle 41C. In parti 33‘142[&9%58;1 t he

body 140C defi nes a downwardly extendi ng, annul ar, flexi ble seal 58C
whi ch is generally anal ogous to the 10 seal 58 described above with
reference to the first enbodi nent closure illustrated in FIGS. 1-5.
The seal 58C i s received agai nst the2®pper inner edge of the
container 42C to provide a | eak-tight seal. The cl osure

body 140C al so has a deck 36C e ¢ Q gefd @an‘y sg{lﬁg}gglg{gg %él:l‘e 60C

over the cont ai ner openl ng ﬁghgpper surtace o
defines an upwar #mywhith (ﬁ?ldarfm}'ls&r aggageﬁ:@ngmlfmng)ggrfaces arer

engagi ng the peraghpied By &0 base ahdt despedsyiort®atsfle, and cl anping
the flange 104C t| ht é ae nst an annul ar, 20 downwar dl y facing, angled
cl anpi ng surf ace™@ %ﬁf by the baffl e 41C. The
body 140C PBncl udes an upvvardl y extendi ng annul ar wall 62C having a

radial |y outwardly projectizlg The clobufelidGadbrdarice WAt ¢@dihnian
annul ar recess 1460 25 defined on the inside surface of the base upper

wal | 64C % ¥M 144C engages an annul ar bead 148C whi ch
projects inwardly from t heaiss€lgsurecierpeepingiudes a body in a

snap-fit engagement with said dispersion baffle for
10 clamping said valve between said baffle and said body;
said body defines said first clamping surface
and said dispersion baffle defines said second clamping
surface;
said body, valve, and baffle cooperatively
15 define a cartridge; and
said cartridge is in a snap-fit engagement
with said base.

13. The closure in accordance with claim 1 in
20 which said baffle is a unitary extension of said base
and said closure further includes a body in snap-fit
engagement with said base for clamping said valve
against said baffle.

25
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recess 146C. A snap-fit engagenent i s e-f'féict"'ed bet ween the body rim

144C and the base bead 148C to securely 30 - hold the body 140C in pl ace
and in clanpi ng engagenent with the val ve 46C. The
baffl e 41C, although it is unitary with t he upper end of the face
50C, defines a plurality of di spensi ng apertures 124C whj ynction
I n a manner 35wgg7’37§3?ostant lally identical with that descri bev\g,‘tyggsg\v/éosp r
WD 97/ 37899 PCT/ US97/ 00507

- 18 - the first enbodi nent baffle ertures 124 illustrated in
FIGS. 1 and 5. Afifth enbaz ment of closure of the present
invention is illustrated in FIGS. 11-16 and is 5 represented generally
in FIG 11 by rel:fr'@e :'umaral 40D. The closure 40D includes a base
50D for being Wun

ed to)gpcl@f aj gpr 42D and for supporting a valve

96
Ll! 102
04
FIG. 4
%65
104~ | o ]ﬂ
100—"Jf1r ‘




46D, val ve support body 140D, and a baffle 41D. In the
fifth enbodinent illustrated in FIG 10 11, the contai ner 42D, base 50D,

baffl e 41D, and val ve 46D each have structures which are generally
simlar to the correspondi ng structures 42, 50, 41, and 46
descri bed abov \ eference to the first enbodi nment ' oeksd 10
FIGS. 1-5. The%‘f(ly\ﬁ%%nbodi ment of the 15 cl osure 40D di ffglr?gié%ﬁ marily
in that the inner support for the valve 46D is provided separately
fromthe base ig=t he form of th@/Body 140D whi ch together with
t he baf f | e!; gg @I ve 46D defines a cartridge.
The base 50D has an upper annul ayqval 1284D 20124 def igj_hng an i nwardly open,
annul ar groove 66D. An s inwardly fromthe
annul ar wal | 64D bel ow t he upper end of
t he contai ner 42D. The inner tth g96 defdhes an annul ar
bead 61D. The above- descr 0 %ojportion of the
base 50D is adapi e ' h o uppart body
140D, baffle 41D, and val d 102140D and
baffl e 41D. 64 0 /, /the bo and baffle
30 41D define a g ' . As\ { N Fl GS.
14-16, the body 140R f [p of the ne r O tiall y
fabricated in an "opepx tTom T wh Tt RETISdEN A Ofhd baffle
41D are mol d6&Tas & rly, cture. In A XX~ F50
enbodi ment il lustrat e kl D and 41D at’e; N
\ ~—— e 39
| ] \|s8 H 4
Al 46 ‘
54 !T/
NI [
533 4B+




- 19 - together froma suitable thernoplastic material as a wunitary
structure with a hinge 130D (FIGS. 15 and 16) extendi ng between, and
connecting, the body 140D and baffle 41D. The baffle 41D is nolded with a
central, upper baffle plate 122D having a plurality of dispensing
apertures 124D j jrcul ar | ocus. The cartridge | udes
the flexible, D“’Pe%s’?f‘%g%nt, slit-type di spensing val ve 46D (FlI Cfé*ﬁ%m%?ch
is mounted in the body 140D and retained therein by the baffle 41D when
the cartridge is in.the closed configuratgpg (FIGS. 11 and 13).

The valve 46D is identical with the first ‘enbodinment valve 46 descri bed

above with reference . N The ' 100D and
a peripheral flqnq 1 ' gefer ' ansver se
cross section. @@ g e A6 i ) Ve i body
140D and i s cl am@d t lfefermby The<Ga DNhINGh i s N\ OsedN\Qvex| t he top
of the valve 46D to f Ful | FI GS.
11-13. To 4c h the valve46B4n—tde
cartridge, the undemwsi ' 41D defines_an annul ar,
downwardly facing, &ql cramprre—Ul=
- = —]
AN~
I\
- g/ \\ —_—
O2 N —=
\/ =]~ —
L @ >< Se———
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Vo= TSy RRSNS S SN
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surface 106D (FIGS. 11 and 16) for engaging the top of the valve flange
104D. - The bottom of the valve flange 104D i s engaged by an
annul ar shoul der in the body 140D which defines an upwardly angl ed seating
surface 108D (FIGS. 11 and 16). The spaci ng between the

cl anpi ng and sga#' surfaces 106D and 108D, respectively, iRpgpsa i th
I ncreasing radia I'Stance fromthe center. Such a configuration detines a
cavity with a transverse cross section having a dovetail shape which
generally confornms to the shape of the valy® flange 104D.

0 - This clanping arra ment securely holds the valve 46D
in the cartridge body 140D wi t qg Eb ring special internal support
structures or bearing nenbers s&ij=c SN IO\ 10QD. \JThi  pexmts the
region adjacent the val v@ skirt ee, and
clear so as to acconnDda qg I ' )
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When the valve 46D is properly nmounted within the body 140D as illustrated
in FIG" 15, the valve 46D is recessed relative to the top part of the
cartridge baffle 41D. This affords substantial roomfor the valve 46D to
articulate upwardly to the open, dispensing position (anal ogous to the open

position of t 46 in FIG 5). As explained previously y ct
to the first éﬁ832+ﬁ§%t of the closure 40 illustrated in FIGgmaﬁ%??ﬁ@ﬂgn
the product is dispensed through the valve 46D, the valve is displaced

outwardly fromthe recessed position. 5/6 The cartridge body 140D and
baffl e 41D have exterior conflguratlons permtting the baffle and body to

be held togeth 30R (FIGS 11-13). I n particul ar,
t he body 140D F‘G 4 A ext endi ng around the
peri phery of the upper =i'

t he hi
bead 144D is |nterrupt¢ pes an annd Ségi \/ 4%%5“P
and bead 148D (FIGS. #, ing the bddy be in a

snap-. fit engagenent/f 7 i & ed over the |nstalled val ve
46D. The Y i il DANS u,\ p2pdy 140D, baffle 41D,

and val ve 46D) is adg , g i ¥ ‘closure base 50D. To this

end, the baffle 41D | ]

Sl (E?gpar bead 116D (FI GS.

11-15) for being redg 11) in a snap-action

engagement .

FIG.I3
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, 104D
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| 100D
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<21 -7 i The body 140D i ncl udes an annul ar seal wal

58D for sealing against the inner edge of the container 42D.

The product within the container 42D can be 5 di spensed fromthe
cont ai ner 42D zing the contai ner sufficiently t e
product throug XP%QH&F val ve 46D. Typically, this is effegﬁgﬁﬁﬁﬁ i?st
inverting or tilting the container 42D so that the val ve 46D i s
oriented to discharge generally downwardl y8/60 Typi cal |y, the product

wi thin the container flows downwar dl y, under the influence of
gravity, and fills he .cont ai ner neck region. The product fl ows

agai nst the i rE(tQ ihs‘\éal ve 46D. The valve 46D is

preferably designed sb t ¢ Ne i ght of the product 15 wi |l not

defl ect the valve outwardly under normal, static conditions.

However, if the internal pressure within the cont ai ner ¥@B i ncreased
sufficiently by squeezi
(which could also 20
container if t he
central wall outwar

144D
S0 )/ losp 130D 108p
WAL %
(" L1 T 1

~ 11\ L —r]

NN N SNNTN
140D




. o . . _ Ofvsosw. o
* Avari.ety of different sizes and shapes of contai ners can be readily

provided with a closure 40D 25 havi ng a standardi zed cartridge. The

. cartrldge _ i ncludi ng the val ve 46D, can be provided in _gne
uni ver sal .desi gn having a standard shape and st andaf LACEMENT 'SBEET dns.
The inside of the closure base 50D can be prpvi | Vi ng
region-of a standard shape and 30 size for the $t@nda I d
Thus, only the skirt of the base 50D need bejc ar%ég@?ﬁ?@ce ry to
accommopdat e a contai ner neck having a particul ar sigje and shhpég.
(The seal wall 58D could be onmitted in ~ 7 —appropgriate application$ so
that a standard, small 35 di aneter. cartridge (cofprising-th 40D
val ve 46D, WD 97/ 37899

PCT/ US97/ 00507the top of the container 42. The contajher 42 may alséd
2§L I gfngrlg) ) Coed fdtmd P $862&4 ViR ah 2 HPErBeaKBosition Ofndl ff erent
illustrated).. When stored in the inverted position, "the
container 42 employs the closure 40 as a support'bqse.

' . The container 42 is a squéezable containér
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 (as -

'-éxplained,in detail hereinafter). The container wall -
typically has sufficient, inherent resilienéy so that
when the squeezing forces are removed, the container
wall returns to its normal, unstressed shape.

The closure 40 includes a base 50, a
dispersion baffle 41, and a valve 46. In the first
embodiment illustrated in FIGS. 1 and 5, the body 50
includes an inner annular wall 52 which has a
conventional thread 54 or other suitable means (e.g., a
conventional snap-fit bead (not illustrated)) for
engaging suitable cooperatinq means, such as a thread 55

on the container neck 43 (FIG. 5) to secure ﬁhg closure
base 50 to the container 42. i |

Near the top of the annular inner wall 52 the
closure base 50 has a transverse deck 56 which extends
over the upper, distal end of the container neck 43.

The deck 56 has a downwardly extending, annular,
flexible seal 58 which is received against the inner
edge of the container neck 43 in the container neck
opening 39 so as to provide a leak-tight seal between
the closure body deck 56 and the container neck 43.

'~ As illustrated in FIG. 5, the closure body
deck 56 defines a discﬁarqe aperture 60 over the
container neck openihg 39. A collar 62 projects
upwardly from fhe closure body deck 56 around the
discharge aperture 60. A larger diameter, annular



. Further, the use of a standard cartridge with . a standard valve

permts the use of a single 5 manuf act uri ng proces 0_assenbl e the
_valve in the - cartridge. The cartridge can there fgngA £
handl ed at a high rate of speed by automatic machi ner % I'ls

the cartridge. in the closure base 50D. This eli at es the 1 flor
directly handling a small, 10 fl exi ble val ve durijn étSEPaqug)n i a

| arger cl osure base 50D. ) The of a unitary
cartridge (which includes the unitary body, hi t he
separate val ve) m nim zes the nunber-of3separa t hat nust{ 15
be_handl ed. Further, the snap-engagenent of the cartridg | e
41D with the cartri dge body 140D permts a relatively rapid and

ef ficient asserrblvsalve 46, mmi:e&wémﬁimgap@mn nmghe agsl fkowcPate of -
Subsequent |y, Shap-{4t e fi r
‘i:rodx.b ol ia'q e | L ‘fﬂ‘?ﬁ%gf ééjdg%rgggu%bﬁon Wwith

cl osure base 20 D accommdat s, relatiyve spee

a i ni mum HiIdme 0% jRQduGh discharging Yerom theyakee, 46hdsuse of a
separate cartri dgRnerally w&won@wrﬁpdaieaé@ﬂg@ remdraetetiat ekt pgcol or
cl osure. The car&;&?dgle can he fab i cated i col or3 t2 3 agd the

cl osure housi ng N R PE YRGS« 36 € magnitude of theg

desired, the car squessirgf florcHd At rtdte of apmbnmﬁﬂ@x omﬁl dqbeepllmgl ded
with a hi nged | quogcecq%terna |veel ddﬂﬂﬁtﬂ@éem isérg she 1id 128B

shown in FIG 9 separ at e, ete rermvable lid
30 coul d be provided. & second embod:uqentmqﬂ aa %%IEFFGFyOﬁb'sbﬁved fTom

t lhle f oregoi ng hpresfed%aidv%i:ﬁm\crwtu%sﬁratﬁéﬁ lih/eﬂ‘!ta ong aggafgem the
Lt et ono et el LRl MUIELONS B 0] 4 1% M ence mumera
40A. The closure 40A is adapted to be disposed on a
container 42a, and the container 422 may be identical

" with the flexible container 42 illustrated in FIGS. 1
and 5 and described in detail above.

' As with the first embodiment illustrated in
FIGS. 1-5, the second embodiment closure and container
may be stored and used in the orientation wherein the
closure 40A is at the top of the container. The
contalner 42A may also be normally stored in an inverted
poeltlon (not illustrated). When stored in the inverted

| _ poeition, the container-would'employ'the closure 40A as
i a support base. ' _

The closure 40A includes a baffle 412, valve
46A, and base 50A. The closure base 50A may be '
substantially identical with the base 50 described above
with reference to the first embodiment of the closure 40

. illustrated in FIGS. 1-5.

The valve 46A is separately illustrated in
FIGS. 6 and 7. The wvalve 46A is generally similar to
the valve 70 illustrated in FIGS. 1-5 of the U.S.- Patent
No. 5,271,531. The description of that valve disclosed
in the U.s. Patent No. 5,271,531 is incorporated herein
by reference thereto to the extent pertlnent and to the
extent not inconsistent herewith.
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The valve 46A and baffie 41A cooperatively
function to provide desirable dispensing characteristics
with respect -to the product, whether it be liquid or
powder, in substantially the same manner as described
above with reference to the first embodiment of the

closure 40 illustrated in FIGS.. 1-5.

Other types of valves, similar to, or
different from, the valves 46 and 46A, may also be ~
employed in the closure of the present invention. '

" However, the flexible, slit-type valves 46 and-46A

described above have been found to function-particularly
well with the baffle (41 or 41A) for dispensing product,
especiélly fine powder.

A third embodiment of closure of the present

‘invention is illustrated in FIG. 9 and is represented

generally in FIG. 9 by reference numeral 4CB. The
closure 40B includes a base SOB for being mounted to a
container 42B and for supporting a valve, 46B in clamping
engagement by means of a baffle 41B. o f
In the third embodiment illustrated in FIG. 9,
the container 42B, base 50B, baffle 41B, and valve 46B
each have structures which are substantially -identical

.with the corresponding structures 42, 50, 41, and 46

described above with reference to the first embodiment
illustrated in FIGS. 1-5. The third embodiment of the
closure 40B differs only in the addition of a cap or 1lid

128B.

The 1id 128B is preferably molded as a unitary
part of the base 50B and is hingedly connected thereto
with a flexible hinge strap 130B. The 1lid 128B includes
an innef,cannular seal wall 132B with an inwardly
projecting seal bead 134B for endgaging the exterior
surface of the baffle 41B outwardly of the baffle
dispensing apertures 124B. Thus, should the container
42B be accidentally squeezed oI impacted with sufficient



WHAT |'S CLAI MED | S: SR 1. A closure for a container having an

openi ng, said closure conpri si ng: a base for nounting to said
cont ai'ner around sai d openi ng; a di spensing.valve disposed across
sai d base and defining an orifice which opens to pérmEpLﬁommgNWM§ﬂ§yhrough
In response to increased pressure within said contdi per~afit—etoesesqt ¢ shut
of f .fl ow therethrough upon renoval of the increasec Ersgaggg,aaﬁf

a dispersion baffle on said base outwardly of said]vdl v/ I af {1 ¢
defining a plurality of dispensing apertures. 2. The closure in
accordance wth claim1 in which sai d bage, valve, and baffle are
separate structures; and sai d baff L@ s ilr—a—srap—t—engatenment

with said base to clanp said val ve between said baffle and base.
3. The closure in accordance with claim 1 tﬁ whi ch sai,d cl gsurge includes a

lid hinged to saitPIRihe¥ oFramanshitabite ep&’P&%&%ﬁatqeéﬂ%\?élmg
said baffle and amiltmryp@&hhd:ﬁﬂrenwﬁbhch héngebaBibbe (FIescaerLl 16)

4. The cl osure | 80608 N Eellolln®! BhE' dohReBliLEl, SThE RAY G dcd 4" tary

ext ensi on of sai d“'i)
,baffle 41D. The baffle 41D is molded with a central,

upper baffle plate 122D having a plurality of dispensing
apertures 124D in a circular locus.

' The cartridge also includes the flexible, -
resilient, slit-type dispensing valve 46D (FIG. 11)

. which is mounted in the body 140D and retained therein
by the baffle 41D when the cartridge is in.the closed
configuration (FIGS. 11 and 13). |

The valve 46D is identical with the first
embodiment valve 46 described above with reference to
FIGS. 1-5. The valve 46D includes a skirt 100D and a
peripheral flange 104D which has a generally dovetail

' : shape transverse cross section.

' The valve 46D is disposed in the cartridge
body 140D and is clamped therein by the baffle 41D which
is closed over the top of the valve 46D to form the
fully assembled cartridge as shown in FIGS. 11-13.

To accommodate the seating of the valve 46D in
the cartridge, the underside of the cartridge baffle 41D
defines an annular, downwardly facing, angled clamping
surface 106D (FIGS. 11 and 16) for engaging the top of
the valve flange 104D.

The bottom of the valve flange 104D is engaged
by an annular shoulder in the body 140D which defines an
upwardly angled seating surface 108D (FIGS. 11 and 16).

- The spacing between the clamping and seéting
surfaces 106D and 108D, respecﬁively, increases with
increasing radial distance from the center. Such a
configuration defines a cavity with a transverse cross
section having a dovetail shape which-generally conforms
to the shape of the valve flange 104D.



5. The closure in accordance with claim1 in which WO 97/37899ﬁ
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said closure further includes a body in a shap fREP@WEBMNVEﬂEle h
said baffle to clanp said val ve ‘bet ween sai d b¢dy—amtd—batite:

said body, baffle, and valve cooperatively 5 defin ahd
said cartridge is in a snap-fit engagenent W t ta%ﬁgﬁ% pe) ng
di.sposed across said contai ner openi ng. 10° e
closure in accordance with claim5 in which sgid baffle is h|ng dto
sai d body. 7. The closurg ih acco in

' This clamping arrangement securely holds. the
valve 46D in the cartridge body 140D without requiring
special internal support structures or bearing members
adjacent the skirt 100D. This permits the regioh
adjacent the valve skirt 100D to be substantially open,
free, and clear so as to accommodate movement of the
valve skirt 100D. .

When the valvée 46D is properly mounted within

_the body 140D as illustrated in FIG. 15, the valve 46D

is recessed relative to the top part of the cartridge
baffle 41D. This affords substantial room for the valve
46D to articulate upwardly to the open, dispensing
position (analogous to the open position of the valve 46
in FIG. 5). As explained previousl& with respect to the

first embodiment of the closure 40 illustrated in FIGS.

1-5, when the product is dispensed through the valve
46D, the valve 1s dlsplaced outwardly from the recessed
p051t10n._

The cartridge body 140D and baffle 41D have
exterior configurations permitting'the baffle and body

.to be held together in the closed configuration (FIGs.

11-13). In particular, the body 140D has an annular
bead 144D (FIG. 16°) extending around the periphery of
the upper edge of the body (except at the hinge 130D
where the bead 144D is interrupted). The baffle 41D
deflnes an annular groove 146D and bead 148D (FIGS. 11,

. 13, and 16) for rece1v1ng the body bead 144D in a snap-

fit engagement when the baffle 41D is closed over the
installed valve 46D. _

The closed cartridge (comprising the body .
140D, baffle 41D, and valve 46D) is adapted to be
engaged with the closure base 50D. To this end, the
baffle 41D has an outwardly projectihg, annular bead
116D (FIGS. 11-15) for being received in the base groove
66D (FIG. 11) .in a snap-action engagement.



“whi ch 15 said-baffle is in a snap-fit engagenent with

sai d base; and - said body is engaged w th said base
.8. The closure in accordance with claim5 in 20 “whi ¢ hREH'.KCEMENY SHEETN] a
snap-fit engagenent with said base. _ —Fhre
closure in accordance with claim1 in whi ch sai d {di}s ’
apertures in said dispersion 25 baffl e are arranged |of Qfg%#ggﬁ§” belis
areund a solid, central portion. _ o4 - 10. _The claostire
in accordance with claim1 in whi ch 30 sai d val ve
I ncl udes an annul ar fl ange; and sai d cl'estte—t+retutes—a

pai¥ of general | wHAT IS CcobpmpMERdIEErst and second cl anping surfaces for

cl anpi ng
PCT/ US97/ 00507

sa?d Valveltlaﬂgglosure for a coX¥é§Zé§7§§8ing.an
opening, said closure comprising:

a base for mounting to said container around
said opening;

a dispensing valve disposed across said base
and defining an orifice which opéns to permit flow
therethrough in response to increased pressure within
said container and'closes to shut off flow therethrough,
upon removal of the 1ncreased pressure; and

a dispersion baffle on said base outwardly of
said valve, said baffle defining a plurality of

dispensing apertures.

2. The closure in accordance with claim 1 in
whigh
said base, valve, and baffle are separate

structures; and o
said baffle is in a snap-fit engagement with

- said base to clamp said valve between said baffle and

base.

3. The closure in accordance with claim 1 in
which said closure includes a 1lid hinged to said base
for movement between a closed position covering said
baffle and an open position in which said baffle is

uncovered.

4. The closure in accordance with claim 1 in
which said baffle is a unitary extension of said base.

5. The closure in accordance with claim 1 in

which

-

D



- 26 .- " 11. The closure in accordance with claim 10

in which said first and second cl anping surfaces are . defined by said
base and di spersion baffle, respectively. : 12. The
closure in accordance - with claim10 ' i n which _ sai d

closure further includes a body in a
di spersion baffle for 10
said body;

_ snap-fit
cl anpi ng s§/§ val ve betwe

i clanplhg sur

gsbines said fif ce
and said dFjﬁi 6853 econd cl anpi hg| 24 SEPst9ghace;
sai d body,! vdl W Q def na_é"cart(idge; nd

13. The cl osure i'é' /,T. ] 4 A\ Which said bafflelis a
unitary extensio /h A

body in snap-fit

agai nst said bafff! ¢

FIGI3
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A closure (40) is provided for a container (42)
having an opening (39). THe closure (40) includes a
base (50) for mounting to the container (42) around
the opening (30). A dispensing valve (46) is disposed
across the base (50) and defines an orifice (98)
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of the increased pressure. A dispersion baffie (41)
is included on the base (50) outwardly of the valve
(46). The baffle (41) defines a plurality of dispensing
apertures (124).
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