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=S EDWARD TASKE 5 -1 “TECHNI CAL FIELD The present
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such as shampoos, conditioners, soaps, detergents, cooking
oils and the like without the need to remove or manipulate the
closure member/‘aormally used to prevent dry out or loss of
the package contents intermediate dispensing cycles.

The present invention has particular relation to
flexible packages provided with a dispensing valve which will
open ta discharge the package contents at a predetermined
threshold pressure when external forces are applied to the
package, but which will close spdntaneously when the external
forces are removed from the package or when the internal
pressure of the package is otherwise reduced. Since the
valve remains closed below the chosen threshold pressure, the
package may be handled without inadvertent discharge and
stored inverted If so desired.

The present invention has even further relation to
flexible packages having a degree of flexibility sufficient to

permit manual deformation thereof and a degree of resilience .,

sufficient to return to a substantially undeformed condition
when manuaily applied forces are removed from the package.
The vacuum created within the package Iis vented by the
resiliently deformable dispensing valve which also functions to

cut off the flow of fluid material being dispensed from the
package. :



Self sealing fitnents which elimnate the need for a conventional closure
i ntermedi ate di spensing cycles are generally known in the art. For
exanple, U S. Patent 5 2,175,052 issued to Bull et al. on Gctober 3, 1939
~discloses a dispensing closure for attachnment to containers for materials
such as toothpaste, shaving cream etc. to which internal pressure is
applied to discharge the contents titerefrom According to Bull et al., the
i nvention conprises a cap 1 &' ﬁ'fkﬁﬁi bl e, stretchable resilient
menber for attachment to the= —sPensi ng contai ner, the nenber

bei ng so const ruct 8¢ifl sealing fitments twiich gliminatet thrimeeg fprer@at i on,
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means of asuch rasrioothpaste, pshaviog dresmpgete. t19i okhrichs imterpak han t hat of

the sidewghtessurdN§s capphed! ths digawirge |thes WohteREY Cthdra®ontt |ies wholly
within the, tubul ar por qu of the b In a reentrant position.
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extends thyo I a regsi- 0t he.form of bevel ed
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di spents ngembédiment, ithef Bulledt adaiinventiba ishiertie dermfoft hecapnd 35 wal |,
W th the rﬁé&ik@; tahiébhpfr "és%h&. 'oﬁeﬁara’i?gﬁe Oéﬂé\g’asﬂbyclolﬁﬂ Gt @id vely thin
wal | of the I'nPernediate portion permts
other end. The body is made of flexible, stretchable resilient
material, preferably a vulcanized, “soft, elastic rubber
composition. An end wall is connected to the tubular
20 sidewalls by means of an intermediate portion having a
thickness less than that of the sidewalls. The end wall is
located in such manner that it lies wholly within the tubular
portion of the body, i.e., in a reentrant position.
Preferably, the intermediate portion forms a frusto-conical
25 outline in which the end having the smaller diameter unites W,
with the end wall. A slit extends through the wall member,
and a depression in the form of beveled surfaces .adjacen'i‘. the
slit is formed in the end wall on the innermost side relative to
the tubular body. The cap is connected to a conventional
30 dispensing container such as a tube having a collapsiblé body
made of material such as lead foil.
When the dispenser cap of Bull et al. is applied to
a container, and pressure is exer.ed upon the container, the
dispensing material is forced against the Inner side of the end
35 wall, with the result that the wall is carried outwardly. The
relatively thin wall of the intermediate portion permits
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outward novererit of the wall upon the application of pressure from within.
As_pressure i s exerted against the dispensing material the end wall becomes
di stended and the slit, which is normally in a closed state, opens to
permt extrusion of .5 material from the dispensing container. When
manual pressure on the dispensing container Is relieved, the end wall and
its adjacent portions return, at least in pat, to their normal, unstrained
condition. During this return novenent of the end wall, and when the wall
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tubular body during axial movement of the end wall relative
to the tubular body. In this position, and as shown in
Figure 4, the compression stresses and strains present in the

20 wall cause the surfaces defining the slit to move tightly
together, thus shearing off a strip of the dispensed material.
After the dispensing assembly remains in a state of rest for a
short period, the cap allegedly returns to its normal,
unstrained state, as shown in Figure 1.

N~ 25 An alternative prior art container closure of the
self-sealing variety is disclosed in U.S. Patent 1,825,553
issued to Smith on September 29, 1931. Smith discloses a
collapsible tube which is preferably soft and flexible and may
serve as a receptacle for dentifrice, shaving cream, paste, or

30 other viscous substances. In the illustrated embodiment, the
tube is provided with a relatively stiff conical end portion
integral therewith, and an externally threaded neck integral
with the end. The neck Is provided with a large bore
adjacent the end portion and a smaller cylindrical bore

35 extending from the large bore through the top surface of the



neck. The shoul der at the juncture of the bore is chanfered to forma
coni cal seat. The tube closures of Smth are preferably made in nolds from .
a good grade of rubber and vulcanized to attain 5 the desired elast|C|ty“
A tube closure such as shown in Figures 1-12 Inclusive of Smth conprises a
base and an end portion. The shoul der at the juncture of the bore and end
portion is beveled to confornlmﬁtﬁ the coni cal seat of the tube neck. The
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5, and may be supplied with a2 metal screw cap to. protect the
valve closure until delivery to the user. T
In the embodiment illustrated in Figure 14, the
closure in question comprises a base and an end portion.
" 20 The juncture of the base and end portion is chamfered to
conform to the seat of the tube. The base is provided with a
conical cavity and has its inner bottom edge chamfered to
facilitate the entrance into the cavity of the tube contents
when the same is being extruded. The top surface of the
25 end portion is concave and has a valve port which may be of -
any of the shapes disclosed in the patent. |
To extrude contents from the tube Smith discloses
that it is only necessary, after the cap has been removed, to
apply pressure to the tube and this pressure will force the
30 contents of the tube against the top of the cavity of the
closure and cause the valve slit to open and allow the tube
contents to pass out as shown in Figure 3. When the
pressure on the tube is released, the elasticity of the closure
member allegedly forces the slit tightly closed and prevehts
35 any further extrusion of the contents.



Still another prior art collapsible tube structure is disclosed in U.S.
Patent 1, 206, 661 i ssued to Booth on Novenber 28, 1916. Booth discloses a
col I'apsi bl e tube which is provided at one end with a tubular outlet,
externally 5 threaded to receive a closure cap. |In practice, the tube is
filled through its opposite end, which is normally open, and is fol ded or
roll ed upon itself, to forma closure at th&at end in the usual nmanner. The
material contained in the tube is discharged by folding or rolling the

fol ded or rolled end upon Sti! aneshen@rien anteceliansibley tubgrsteucture ie tube
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cup-shaped body has its open side facing the top of the tube
and provided with a thickened rim edge to bear against- the
top of the tube to form therewith a suction or vacuum
chamber. At its center the diaphragm cup is provided with

20 an outlet in the form of a slit which is normally closed by the
elasticity of the material when parts of the diaphragm are in
normal position, as shown in Figure 1. In expelling the ‘
material the pressure of such material on the bottom of the '
diaphragm causes such portion of the diaphragm to be

- 25 elevated or forced into the cup toward the outlet, thus .
expanding the slit to form a circular opening for the outward
passage of the material. When the pressure upon the
diaphragm is removed, the deflected portion thereof allegediy
returns to normal position by its own elasticity, thus .

30 producing a suction or partial vacuum in the vacuum
chamber, whereby the excess material discharged will be
drawn back into the tube. According to Booth, the form of
elastic cup shown in Figures 1 and 2 may be used where the
material stored and dispensed is comparatively light in weight

35 and of a more or less readily flowing character. However,



for HKeavier and denser fluids, and thus having sone nmaterial degree of
viscosity, the diaphragmls preferably enployed in conjunction with a
spring, as shown In Figure 3, to.return the deflected portion of the cup™
positively to normal position 5 after actuation. U S. patent 2,758, 755

| ssued to Schafler on August 14, 1956 discloses still another conpressible
container wwth an automatically cosing and retracting di'schar ge
nozzl e. Schafler discloses a cupped nenbrane part of resilient 10
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position ?f the_25. %?rrp?nents conétltut n%the Q%rt |s shown In Figure 2.
The 1dibemaFerial ot SHitabig lpshc ar pubber, substaneecas ShencBsire subst ance,

wi | | al waf/sahaompressibie btube\c cbbttle | og obiserpacontatibem prEseure |Is applied
to the c [ e al;,,h!yvi c st d Figure 3,

wher e thg{}%é%{l (F)"re"%gngi SC ar%ée ggz?%feﬁagﬁou Q?ﬁ% k'pup and |Is e
di schar gFigyresct and dg o0 ibdray |her a sepanateitpant e¢linched easasict ual |y grown
in lengtfn LBaRnERNSASEF,0f forUCthdtaRESUT Ene t RADBArWhitH | 20aFN assume its
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are cl oshtterivrl surfaée of the bottom of said cupped part is formed
with an annular channel surrounding a central well, whereby
the outer surface of the bottom of said part presents a teat
surrounded by the well, the surface of whose bottom wall
20 within the cup, is concave. Thisteét, at its very tip has a
pair of intersecting slits therethrough, as jndicated in the
drawings, through which paste substance in the container is
expelled when the latter is compressed, as generaily shown in
Figure 3. The normal rest and closed position of the

25 components constituting the part is shown in Figure 2. ~
The tube or container, filled or partially filled with
paste substance, will always have such substance filling the
part. When pressure is applied to the container, the part
will become distended as shown in Figure 3, where the teat or
30 discharge nozzle extends out of the cup and Is discharging.
According to Schafler, the teat or nozzie has actually grown
in length. " Upon release of such pressure, the part will again
assume its normal rest condition, as generally shown i
Figure 2, where the nozzle is retracted into the cup, has
35 become shortened and the lips of its mouth are closed, all



autonatlcally, ‘because of the springing back of the tensed conparatively
thicker wall parts- which constitute the nozzle tip and at |east the major
portton of the annular channel walls away fromthe nozzle, |eaving the
remai nder of. the bottomof ‘5 said part relatlvely thin. According -to
Schafler, the aforenentioned shape of the bottomwall of the well
facilitates the |l engthening of the teat when? pressure is applied to the
tube and the shortening of said teat when such pressure Is released. 10
Still another priavtasratiqallyy; ecassafsdhepspringingnprckcef e teased ently
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time place about its periphery by a dispenser nozzie cap

' septum has a 90° butt cut slit formation defining at least one
resiliently flexible valve flap integraily joined along a hinge
area to the septum proper for outward deflection of the flap

20 by internal liquid pressure when the dispenser is squeezed.

The septum is also formed with at least one tiny hole,
preferably on or in the vicinity of the hinge line area to
increase flexibility of the valve flap and to serve as a vent to
greatly accelerate relaxation and normalization of the squeezed

N 25 Dbottle walil.

Unfortunately, prior - art structures. of the
aforementioned type have not proven completely satisfactory
in providing a particularly preferred combination of features
which are highly desirable for fluid materials. Namely: single

30 handed dispensing of viscous fluids in response to manual
forces applied to the package; spontaneous shut-off of
product flow when the manual forces are removed or when the
internal pressure of the package is otherwise reduced; and
resistance to leakage when the package is stored in an

35



I ntermedi ate di spensing cycles. Accordingly, it is an object of the present
I nvention to provide a flexible storage and di spensi ng package 5
conprising a resiliently deformabl e container equipped with a self-sealimg
val ve which will permt discharge of the contdiner's contents when,
externally applied forces generate a fluid pressure exceeding a
predeterm ned threshol d pressure, 8spont aneous product shut off when the
manual |y applied 10 forces are renoved and resi stance to | eakage during
handl i ngneerted| disgensingtpositienieven ancéxtended |perind off tiweiti on over an

ext endeqn piinieeiatefl dispeRsiny @yBRd, at e di spensing cycles. It Is another
obj ect of the prggsent Ig‘&en,tl_on t o provi ge such a storage and di spensi ng
Singtys
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obj ect clelf-sealingsevalvenvehidhon wil ppevnite disghazget optigdhend di spensi ng

package JphisiherS LOPLERESIVén %Qtéﬁﬂ!fyaﬁhbii‘éd fdrcks gséd;frét@af urther object

of the present invention to provide such a storage ‘an | spensi ng. package
with a f@"drrPﬁ??ﬁHﬁeo?"?ﬁ?\‘)’it"i‘% 3 predetermipgd,; %eﬁﬁgﬁdstp&ﬁiﬁ‘% cl oggi ng and
hi gh ae|§§bbitéﬂ':édps | prdductt ishuta dfeir wimn othecinanlialipe aplpml ant WIthﬁnt ion to
pr oui.de t.or a ' i C ' val ve ich Is

sel :‘I‘Io cl e@?ﬁ?%ggﬂ%o'%’"ﬁq{ daig)'g? %%?%ﬁ%%@g%ga%@? P%gdﬁﬁgr eto. It-is
still aevent ffetheigpatainet is irtored dnman linvertedopositiopr ovéniensuch a st or age

and dis ; : ' ' «pensi ve nmeans for ,
suspend%égﬁﬁﬁgggg‘rghggﬁéﬁ%ﬁ ?L@Pﬁ%iﬁﬁ’@gl i ng val ve downwar diy’

35 oriented IntBridd ofi Qhiect Rf he dresent ginyegtionSURE OF | NVENTI ON

‘provide such a storage and dispensing package which

15 provides a high degree of control over the amount of product
dispensed.

) It is a further object of the present invention to
provide such a storage and dispensing package which is
self-venting upon removal of said manually applied forces.

20 it is a further object of the present invention to
provide such a storage and dispensing package which is -
inexpensive to manufacture,

It is still a further object of the present invention
to provide such a storage and dispensing package with a

25 minimum of moving parts to provide resistance to clogging and N
high reliability. e -

It is still a further object of the present invention
to provide such a storage and dispensing package having a
valve which is self-clearing upon the application of manual

30 forces thereto.

It is still a further object of the present invention
to provide such a storage' and dispensing package which
includes simple and inexpensive means for suspending or
standing said package with the self-sealing valve downwardly

35 oriented intermediate dispensing cycles,
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In a particularly preferred enbodi nent, the present invention conprises a
resi]iently deformabl e container having at |east one discharge orifice,
said-orifice including a 5 resiliently deformable, diaphragm valve

exhi biting a generally concave shape and having its perinmeter sealingly
secured to said container across said orifice. The diaphragmvalve is

oriented so that it is normally inwardly c&ncave. 1In a particularly
preferred enbodi nent of the present invention, 10 the diaphragm valve
includes a slit, preferably pa F1 iV of the orifice In a

substantially straight |ing allpareicufarfe pretdriedbbiibéditienit s ahedppédtinti Ner
neck and the concave dt‘aﬁhrargm.val ve Is.lco ri$$ ofb‘a resjl.ient _mteri al
with a |ow flexural vioddluSOmRUSHS £ &S f%gﬁé grapble, sontaiper;; haying

chl ori de, urethaneat eleagt enoevidigthangs aorificet yrsaick lowifick eirecioding yaer or
the like. The rsesild ﬂme L aer 1S, pLat.ek Ya C Lged of a
resilient mat ersi al .lévfﬁﬁ EQF]A%Y grrfgF at Ehi%ﬁéﬁ%ﬁxﬁélgf %ﬁl‘%ﬁ su z';shﬁs

pol yet hyl ene, pol YNGRy ethareyangh, iaying Hte rperimetes) sealinglynsecwredhitpal at e
20 or the like. ddidtBéntaineiStacrbsyl Hi@OgFifREl, THe aRIphFEgmPValvesof the

val ve I's of substantially uniform.hickness and.is_cl.anmped across,the end
of the orifice by ?’r’é%'ﬁ@d S0, {Wed edsvgf’v@a@%cﬁ?'g Y foR6aYeuni Bh fat es

of "a
with threads on tpansicudarniyr poéferned cembodimentnof kthes gimesent vimveetiongnent
25 nenber hawigng @eCi p e; ntj a CBk&falrgs ' he
concave portion ofﬁteheaﬁpgg%?‘ggﬂé\‘/gfve'ﬁalgg%gesdl rckaic!?' aﬁké;%;?*%ré%%%g I ng
nmember nmay be enpli®yadghoths sebter At the i oniflee bpaniswpstantially Htapiahigm
valye until the stigiege Thed ofliffidec prefdirabRe risds Beeontifhdr @ikt bAdand
placed in 30 servjce by the consuner. |{1 ad,i ition Lt {a%; i.f de LFr d, be
utilized by the comSun@Npye R WANMS) §i Ompriseds PE, 2 rﬁ?sg age
has initially beemafieaabdwith adowi flexuealgmoduhus, shch @ackidigone srubklern al ong
on trips, etc.qgAs r NG lnaph I e ovi ded
to the consurre‘rs w‘?ﬂ%gitﬁé ?ﬁﬂ'méngpﬁ%hgénéu%r”é M%PEH\?gantQai ?@crteln(%ns on
how to provide théa@ap{en@y cHgal,'yg!e(gf of the like. The resiliently deformable

container is preferably comprised of a resilient material with a
somewhat higher flexural modulus such as polyethylene,
polypropylene, polyvinyl chloride, polyethylene terepthalate
20 or the like. In the illustrated embodiment, the concave
portion of the valve is of substantially uniform thickness and
is clamped across the end of the orifice by means of a
threaded valve securement member which mates with threads
on the exterior of the container neck, said valve securement
" 25 member having a clrcular aperture substantially coinciding
with the concave portion of the diaphragm valve. If desired,
an auxiliary sealing member may be employed to prevent
actuation or opening of the diaphragm valve until the storage
and dispensing package has been delivered to and placed in
30 service by the consumer. In addition it may, if desired, be
utilized by the consumer to prevent unwanted discharge after
the package has initially been placed in service, e.g., when
the package is taken along on trips, etc.
As an alternative, the diaphragm valve could be
35 provided to the consumer without a slit, and the consumer



knife or razor blade. In still another enbodinent, a |line of weakening
could be provided in the diaphragm val ve such that upon the application of
manual force by the consuner, 5 the |line of weakening ruptures to forma”
slit. In a wparticularly preferred enbodinént °‘the resiliently

def ormabl e container Is provided wwth neans at Its | owernost end, such as
an integrally nDIded hook, for Hhspending the container in an inverted

posi ti o suc ﬂ:?{a t owel ng ?. shower . Becguse of its concave
shape a@iV§¢hd 'l"%%'ii?"%rﬂ" o frovige rsi'é ¥ 3RSt Plicti on, the
di aphr agmifealoverazmrubtade.t hin atilhi anather odmbodimesthal diner efsure to effect

ver ! YaakbAIng | huid Bpptou RS NR 1AR! BibFSEH CRIDE! Sten!t 15 vi |

di spensé€ an e conten r ou € or_nore non-intersecting
slits céh?%u'-m‘u‘ Ithet nepﬁmeofpmanuah orce hby v i cconsumerke prior art

val ves qnplifyd 88 Wéﬂk%hmgtﬁdaiu?éé 8 fb’ﬁh\cb direly hingedly wunfold in
response to Intqrnally a I| ressure cre pressure

applied to a 20 "cortavk ﬁF gm'?/raﬁfGEr 'b&&eé't rgﬁﬁention f or ces
t he oppoesiligntiyy elefarfmalde hcaritaineroiss eabvided: mtlghnégnsagal itst one anot her

unti | t%#% Ueth PTESSHIT sl ?ﬂ'{ eﬂ&@@ijauyAtmotl i %Rt tagg val ve undergoes

| nversion Troma cldsed, | nwar ave’ position, to an open, outwardly
convex SYSPending the container i’h an phayver aP‘P-'gitlﬁf‘ef sueBdasnbodi ment t he

CON§HVE firgth \ tOWNE Fack hii- a sho@ier] hr ough buckl i ng passing through an
unst abl e dead-cepter gomtlig to an op conve 3R5|t|o and returns to the

concave cl osed pO¥RMs afoavme ﬁ ng® Br 565ieRY a def or mabl e
cont ai neatwrehidfi thegmateiwr of odnitﬁucﬁbnexlthel idigplsedgm cvalwe to perm t

def or ”aﬂa&ﬂ irk8eRgf a‘t&i H@id gF&{s%rQﬁgk' %?féégeret 0o and a

degree or ‘resrlience su c I ent % urn t for condi ti on upon
renmpval inversign framuils ynupmlnfeaon@a\@e§eahed/cn%imn refoge iteast equival ent

to yhe mumspﬁnser %VCTofdltﬁéhaéﬁ%J réimtéh% %roagﬁkaae bs provi ded inside
t he cont al ner . s Glesl indf R o nmet al f0|I es, piston punps
and t he MoRe" 'Wrﬁ‘g?f 8&“8&"{ tllf‘f"ft@ ﬁcf 'ént;?? Rl {6 'ft&'? urn to their
undef or the valve. Unlike prior art valves employing intersecting
slits which merely hingedly . unfold in response to internally
applied pi'essure, increased internal pressure applied to a
20 concave diaphragm valve of the present invention forces the
opposing edges of each slit to seal more tightly against one
another until the threshold pressure is reached. At this
point the valve undergoes inversion from a closed, inwardly
concave position, to an open, outwardly convex position.
25 In a particularly preferred embodiment the concave N
valve inverts by snap-through buckling passing through an
unstable dead-center position to an open convex position and
returns to the concave closed position by snap-back buckling.
By providing a deformable container exhibiting a degree of -
30 flexibility sufficient to permit deformation thereof in response
to manual forces applied thereto and a degree of resilience
sufficient to return to its undeformed condition upon removal
of said mrnually applied forces, a void volume at least
equivalent to the amount of product discharged from the
35 package is provided inside the container. Unlike prior art



condition, the void volunme thus created in a container of the present

i nvention creates a nonentary pressure drop within 5 the container. This
momentary pressure drop aids the inverted di aphragm val ve in returning
toward its inwardly concave position, thereby providing product cut-off.
In addition, it typically causes a nonentary inward opening of the valve

w th consequent venting of the container, fdlllowed 10 by a return of the
valve to a sealed and |l eak resistant position. Thus, flexible packages of

t he present | nventdeadfoldtimdtahifeilotubdsangéstoni ppepsi apd ikefldke cxwhighe in a

h , i t hout t ‘ i | i f 15 |
shower, withou h&ms&dn&eeppg%@ kg?mgp;t{:afaut-het&!tﬁ&w EndEfiPiled n

addi tion, because the hydrau head t uid materi al thin_the
cont ai ner exerts pfRRAtPR. et H%‘ddl"ab'ff?%lgfﬂf"?aF'\'F@t?%rfﬂi Agcyapiars of ithe
opposi ng edges of predentoinvientionseeéateg al momeatdryi prdssurd dropomdthia

portion of the valye fi ai o] r e t aj.per .\
stored In an 20§/I n%?‘eert‘é& a}énseﬁ'?i oﬁig gﬁ%ﬁ%pgr %%ggpggg}ﬁgt agdlr}gdl}g’g
di scharge or | eakaigwentad |digphoagre vaive dnemetyrninggdowardyiscomeandy

threshol d pressur ecgcal,ge ao%ﬁ's&ﬂ,enﬁhéiieam@wwﬁg/epmwaiéutaaﬁﬂ.i eqpto the
contai ner. BRI EF DESCRI PTI'ON OF DRAW NGS 25 '

. THE . ile . the
specification corRdditien. i ttﬁp'c@ﬁé(i FRUPSE 13 d?ﬂ'%ﬁ'?‘?'}ﬁom’fﬁ'% opgping, »F
di stinctly claim nthe hvalye ademt consequentrveritind sofb¢he ccortainke, pfotiowed
invention wll,be tger rs§ o fr t Qe olligll\gjjn L pt. |
conj unction WI]f t g %ccrg any;ﬁng ra‘\’/\éﬂ\%sQ nLV\:ﬁI ch: %Sqeﬁgék Hg&gf—%ngure 1
is a sinplified pepegitioni ve view of a particularly preferred enbodi ment of

a flexible storage and di spggsi NgleRANIE2GRCREGES Cof! @ieEBresBNE NinvARLIoh! JUr e
2 1s—a sinplified el evation v ew%%d%he fl.exTbl e _storage a[}d di spensi ng
package of Figure fRcHitate ope ban #PeNTiNa 3 dPT cﬁi‘é?‘lp'g Pp8r M ser
such as a towel rawkhoatitthevhéesd 20 phyxicaily tmanipulitetthe plskegandmideen away
15 In addition, because the hydraulic head of the fluid material
within the container exerts pressure on the diaphragm valve
tending to press the opposing edges of each non-intersecting
slit contained in the concave portion of the valve firmly
against one another when the container is stored in an
20 inverted position, a seal {5 provided against product
discharge or leakage until a force sufficiently large to
overcome the threshold pressure of the resilient diaphragm
valve is again applied to the container.

— BRIEF DESCRIPTION OF THE DRAWINGS

25 While the specification concludes with claims
particularly pointing out and distinctly claiming the present
invention, it is believed the present invention will be better
understood from the following description in conjunction with
the accompanying drawings in which:

30 Figure 1 is a simplified perspective view of a
particularly preferred embodiment of a flexible storage and
dispensing package of the present invention;

Figure 2 Is a simplified elevation view of the
flexible storage and dispensing package of Figure 1

35



for clarity; Figure 3 1s a viewgenerally simlar to that of 5 Figure 2,

but show ng the condition existing when opposed conpressive forces "F" are
applied to the opposing sidewal | s of the container, thereby overcom ng t#e
t hreshol d pressure of the self-sealing dispensing valve and extruding the
fluid material contents of the package; 10 Figure 4 Is an
i1lustration of the dispensing patkage shown in Figure 3 shown at the

I nstant the opposed conpressive forces "F' are renoved fromthe container's
opposi nguspended |fsomsai statiopary | supparst pegbensucn@sne\toyel t he container to

return fgci ! Sald) Veéw' SAuwingNgbiicHs dfCtHePadRagd BHdRERYawdy { he di spensing

valve tg return fromits inverted position toward its cl osed position;
Fi gure #9C ©8r&tY: || ustration of the dispensing package shown in Figure 4
whi | e the di sperRigage val ¥& as view agenarvallyl| gimifaen goosthist ooft o provi de

vent i ng0f {he ceontaiper _ el 8esiblhd 5 i ew of the
contai nggg"l"ll;el ﬁzst (rsa eanﬁ‘ﬁitfqogé'%e cﬁhgﬁﬁf %’ﬁsﬁgé %?%I 3#>§P§e‘¥et urned to its
subst anebmpressiveicoseend'F'y ane cipplindditoi the aappasing osidgwalis ng val ve has
resunedqf L ghel RURLAIhYr CAReAMSY SAArREmRRS | theORhreshold pressureFigure 6 is a

si npl |f|?\d schepnti ¢, di agram show ngvt e., di sEe Si n an%uﬁ:ntl ng

char act 8f | 18 selfspealing, fispensigg. yebveyansh m3st ﬁgm (o) e present

| nvent i eaterialr ebmtents dfothid @atkaget pressure within the storage and ‘
di spgnsi ng pack , . . Qur i i i £ erspective view
of Eﬁ alternati \ﬁsgrgg‘eﬁssfﬂ%&:aﬁt{/%‘%r o?hé’ep?é%gﬁ\s%\fgﬁ?ggg; Figure 8 is a
si npl i f sbewperimeFigure v3evshewmnethdhedi instant nghealopposedt he present

i nvent i eEmpédkive 0¢6iel I"Fra Spd PPV CHONP- BRE coR@inyb'gw of still 35'\/
anot her di s ,ens%r&% val ve of the present, i nvention,. 1€ TAI LED

DESCRI PPPRRFIfS SERpid) i HIuREneting, the jtengeaey obdhey  particularly

pref err edntainer to return to its undeformed condition and the

15 tendency of the dispensing valve to return from its inverted
position toward its closed position;

Figure 8A is an illustration of the dispensing
package shown in Figure 4 while the dispensing valve is in an
inwardly open position to provide venting of the container to

20 atmosphere; i

Figure 5 is a view of the container illustrated in
Figure 4 after it has completely returned to its substantiaily
undeformed, vented condition and the dispensing valve has
resumed its inwardly concave sealed position;

25 Figure 6 is a simplified schematic diagram showing ~r
the dispensing and venting characteristics of a typical
concave dispensing valve of the present invention in relation
to the fluid pressure within the storage and dispensing
package; o

30 Figure 7 is a simplified perspective view of an
alternative dispensing valve of the present invention;

Figure 8 is a simplified perspective view of another
dispensing valve of the present invention; and

Figure 9 is a simplified cross-sectional view of still

35 another dispensing valve of the present invention.



enbodi mrent of a flexible storage and di spensi ng package 10 of the present

I ovention. The illustrated package 5 conprises a resiliently defor-nabl é:
contsai ner 12 such as a bl ow nol ded plastic bottle conprised of any of _
several materials well known in the art, e.g., polypropyl ene, polyethylene,
pol yvinyl chloride, or the like. The particular material of construction
chosen for any given application will, In gengral, 10 be determ ned by
such factors as product conpatibility, cost, perneability and the like. The
critical paranmeter is DETAILED DESCRIPTION OFf THERPRESENT ANVENTIDNX DI bi t

a degree of flexibility sur t §O manual e
container to extrude pr”c}ducg:@%'fegug diggﬁg#[selsng%?/al Bgﬁa |£’€l% ;{H%E%,frﬁﬁ
sufficietly strong epbedimepdxift acflexible sterage and |dispensiagopasitageoh@iafi on
when external for ceﬁ,@rsrésgﬁpv%dé,hﬁ,h‘.l t Hd | incseat daggekﬁgnt ially

I de the contajner, therehy assisting closure

| nst ant aneous pressure drop | nsi. X
of the self-seald ngcUMRYIERS i3 fesiiently cdeformakie coptainer 12 such gs; 3 Dblow

enbodi ment 1i2'l | ust r aneldedn dl’?&sm eﬁoﬁle’:llr&nﬁ:rii_dw afe anlyl evf]E Isgvékedl O madrtisls .
cont ai ner conpri s st.ic ttle having i r op wal | s
15, a pair of opposggﬁe GB |18 f@g érfbote[.gm.mg?'ypp?gpygeqedp%&y&hﬂ& Md a
neck portion 19 oripolyainylg chioridel, cont cthei hidef r othehpartipulas magetial afn t he
Il ustrated enbodi ' Ml £ ' s N§erd ur f ace
TEdHatr GL6M TdSer ol | dify G THIRE 80k "Rill "1 debler st

of neck portion, 19, ower rmst“ﬁ'(')rtlo contai ner 12

provi ded with sthe bgietgrmines: Byosysh factars apareduct fompatipiityg cott-of
the container from permgability sacbehe diicdl aThe treitichl rparkméter 9. that rthiene
il lustrated enbodi i's he re d pot Vi ng
t he\gener al shape g?%"%%%\?. ﬁfg@&éqg c%%%‘eneﬁ'fecgéni Z€ ,B&t hgt cf%eru m}
particul ar means enflesipility osufficigatidteg penmitc onsaualcr daformatian afy ctheed

position In use maycditaiddrebalkxtiude [Fradued! BARIGIC dispehiiRg IV 60,
external 35 at‘t%\chmant, thef "E%ﬂf ché)rsen e&%??&ﬁi 'E,grm nedt 'E(K th?ts 14
particul ar conslYer3®dofs Biffigisntly | stroRg tion, tpoJietuch, R
rotatably secured tondéfortettconditiohhwhen external forces are removed that it
' will create a substantially instantaneous pressure drop inside
the container, thereby assisting closure of the.self-sealing
dispensing vaive 60 in use.

20 in the embodiment Tillustrated in Figures 1 and 2,
the resiliently deformable container 12 comprises a 'plastic
bottle having a pair of opposed sidewalls 15, a pair of
opposed end walls 13, a bottom wall 16, a top wall 18 and a
neck portion 19 originating in and extending from the top

~ 25 wall., In the illustrated embodiment, discharge orifice 22
comprises the interior surface of neck portion 19. The
lowermost portion of the container 12 is _ provided
with some type of feature which will permit inverted hanging
of the container from a support member such as a towel rack

30 50. In the illustrated embodiment, this takes the form of a
recessed notch 17 having the general shape of a hook. It is
of course recognized, that the particular means empioyed for
suspending the container 12 in an inverted position in use
may be integral with the container or applied as an external

35 attachment, the means chosen being determined by the

’.,



contai ner or bottle. As an alternative to suspending the )
container In an inverted position, the container could be provided with an
overcap designed to pernmt standing the container In an Inverted position-

In still 5 another enbodi nent, the caontainer could be provided with a
recessed base, and the dlspen5|ng valle 60 Iocated In the container's
bottomwal | . \Wat ever ns Is cho en sto& thmﬁggtglngr with the

I M nat s 5roduct drain

di spensi ng. RANtiRuiaD &P“ gra Vﬁ
time from oR@SEtRHP °.LO‘°’t"’n"'ea'?: t"'a‘?"rfb‘re‘{ o“’c ffé‘eotbr?é:r‘%rqfng'-hedl spensi ng, but
al so_facil |éabes:.won'pd»etlﬁdg/tlsnpty| ng t he colsaiarer aitecoativet sto As can be

seen from Fj 'ﬁeﬁalr%oaq e cotrﬁgirﬁ k"poraw On“ﬂf%as . é}fﬁlﬁ&qt ai 12 I's

provi ded WI Sul | e Secur ene neans, sucC Ical t read 20. An 15

out war dl y prooteioerngouidinbe provisied/\mith Bngavereap | desiangdytgyi ded at or
near the er}shraﬁttshaumgktﬁ@cahmhde ihrarerihoeheagposmeaLedn efigagenent  with

the self-seal n'g nsi g alve 6 I’tICU| ar. of secur enent
is non-¢&ri tﬁ"l?&"‘e mey e Cop "%&aﬁ?b‘l? F%i h'2 20 el ded
joint, an atﬂussedalbasnecandd thei dtspnnshgarvalv&e@baloé&draln’ che provided the
resilient CJ&??SE?{I %pkﬁﬁn qj,al?ﬂhee VbR mEsHE"i bswg%%pe SQQH;.‘GI ner are al so

suitable fo e dispensin spensi ng val conpri ses a

concave 25 th;?h&p@%?‘ﬁ%‘? t‘l’ﬁh the - @EPG“EMMV%h%éi b dowermesty j oi ned
about its paid R’ﬂftrhnhp a.dnaat@rﬁcahu&mwmmlfﬁ&mlmé Udrid igf j oined to a

downwar gl y 0j ec a uI 63 ,hav |ng n.in ecting flange
64 whi c pr‘g\? tf“ﬁ%é ﬂ&! ?% Sﬂf&?ﬂ‘ é“g gis@ctl ng flange
21 on cont dfacHitatss completgivr emphylbg thd' rwn:aihér'seeontsgtsil spensi ng val ve 60

I's conprised of a rggi kh&nh By ggaafl e{,ﬁﬁst r such as
silicone rubber, an §| gé ?era or rregﬁge i nj ection O her

resilient reRaraiang1® W t RnW?’PF”[ 2 48t nay al so RFovided for
di spensi ng satatie sacueéent ?:Eeaml SuthYas czhlmrcde thresd rume Aet hyl ene vi nyl

2%23} ﬁénStaﬁrt%agdly ;?J-H;@lh ﬂaﬁ&&o&fl,”eého%lnrg r]ﬁgur& kf isl Qiso j he
. provided at or near the end of the neck to provide
interlocking . sealed engagement with -the. seif-sealing
disperising valve 60. The particular means of securement is
non-critical and may comprise, for example. a snap joint, a
20 welded joint, an adhesively secured joint or even integral
formation, provided the resilient characteristics of the
material comprising the container are also suitable for the
dispensing valve,
Dispensing valve 60 . comprises a concave
25 shaped portion 61, said concave shaped portion being joined
about its periphery to a horizontal flange 62 which in turn is
joined to a downwardly projecting annular ring 63 haVing an
inwardly projecting flange ‘64 which provides interlocking
engagement with outwardly projecting flange 21 on container
30 neck portion 19. The seif-sealing dispensing valve 60 Is
comprised of a resilient material, which may be an
elastomer such as silicone rubber, and is preferably formed
by injection molding. Other resilient materials well known in
the art may also be employed for dispensing valve 60, e.g.,
35 polyvinyt chioride, urethane, ethylene vi’nyl acetate, styrene



illustrated in Figure 1, a linear slit 65 which extends fromthe |nnernost
ta the outernost surface of the concave shaped di aphragm portion 61 of fhe
val'veZis provided. Linear slit 65 5 Is preferably so positioned that it
passes through the center of the valve 60 which in turn is so positioned
across the discharge orifice of the container that the center of valve 60
coincides with the centerline of the circul artSneck portion 19 of the
container 12. 10 In the illustrated enbodi ment, a val ve
securenent menber 2Butagiene o copplymesd. amie thel viikeecuranethe membedinhtnay

be conprised of a”yslﬂé‘t}ﬁ%elmﬁﬂrﬁli SAICin Qlﬁsﬁs Cwhidh extends frof@S an

annul ar skirt 30 havi ngn‘a conti ndous | hternal thread 33 Ich mates wth
and engages ext er nathel “det%@h%rf’%em"ﬁoﬁ?ff@ﬁel‘!f the coRcayecshaped The

upper npst portion Oﬁiatplh@a i portidh i63 bf)ltﬁedrdlﬁeﬁﬁ d:fﬁ&ﬁddd!y emMerdsng 65
cylindrical fla e

xhibits . a cir ert ur, ener al |
coinciding with rrExF#ﬁfﬁP 9Pt @f‘ @‘ &E e fe
the valve 60. It shf)mm b@lmtﬁm Wlhhrh m tmﬂre isylsongtnstttdneﬂotat:rm d:he

flange 31 overlappig %cHQ:‘%@%W ai?ﬁec?'fta%eﬁ’%%‘ thE8 LentdPlof VAR fsﬁl to

securenent of the va orifice over | a“lgl ngsggrtlon 0
flange 31 is elini n¢RiBY d&Ft wiid 1Be, cemtspling %fklt"r‘? gpcyiar fipQraign, 19
prevent disl odging of th&le;onﬁmera(z fromthe orifice when the 25 flexible
cont ai ner 12 s gueezed. r verl a flange 31.is
enpl oyed, neans, ossuch as E’ﬁ '%ﬁﬁﬁ;%rf'ﬁgo?ﬁ?’gﬁd g ?55@' oY et ans
wel | known in the amempand!i!t Weabbocmpmdshm vamsm@fme:m lye|pbaR/|23ed on

the securenment nmenbgayapg E&ﬁﬁﬁk&?roiﬂ%ﬁg Tsﬁitﬁbfé’%te“%? %che%‘ir !&@1
substantial conpres |ve forces on horizontal nggsportlon
e

as it has been obseltved that cof$} e%‘hﬂ?f"ﬂ?'fﬁ%“ﬁ 2 E‘éWgacﬂ/e‘?"é‘é ’E’-"ﬂ"ﬁpact
upon the val ve's opimternal thread c3Dswhizh alstesc with sand sengddes \axteenal
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val ve 60 fro contal ner unexpect or sudden
conpressi ve forces pertiage efpsheegkirs 80eis joined t° an inwar Yy extending

cylindrical - flange 31 which exhibits a circular aperture 32
generally coinciding with the maximum diameter of the concave
shaped portion 61 of the valve 60. - It should be noted that
20 the cylindricai portion of flange 31 overiapping horizontal
flange 62 of valve 60 is ‘not essential to securement of the
valve to the orifice. If the overlapping portion of flange 31
is eliminated altogether, annular skirt 30 will suffice to
prevent dislodging of the valve 60 from the orifice when the
_ 25 flexible container 12 is squeezed. Furthermore, when an
‘overlapping flange 31 is employed, means, such as a pair of
interfering thread stops or other means well known in the art
(and therefore not shown), are preferably provided on the
securement member and container neck to prevent the

30 exertion of substantial compressive forces on horizontal flange R
portion 62 of valve 60, as it has been observed that
compression of flange 62 can adversely impact upon the
valve's opening and closing characteristics. The valve
securement member 28 prevents inadvertent dislodging of the
35 . dispensing valve 60 from the container 12 should unexpectedly

.



container sidewalls 15. In a particularly preferred enbodi nent, valve
securenent nenber 28 includes an inwardly tapered groove 35 5 which can, "if.
desired, be utilized to releasably secure an auxiliary sealing- menber »#0
In place on the uppernost surface of the valve securenent- nenmber. In

the illustrated enbodi ment, the sealing nenber 40 is conprised of plastic
and includes an annul ar fl ange nenﬂ r 41 having a dependent 10 annul ar

[ 43 35- menb : h d
por 1 on ANSRLARALSS LeER  HEmaE St TP E Al acoh 1P & Eve shaped
di aphragmqmamewnsiﬂﬁwaﬂsvw.ve 60 is provided at the interi.or of
fl ange menber 41 i® p;e\b%nrnchg\‘wswfg;r eﬁ’%af'ﬁm I NgafllesPeNSi ng 15

valve 60 prior//to the he contalnér in service. This
facil it atsesure@rob mamben 48 dgeludes anaimmﬂ!v deperpd QreqyY®(35 storage and

di spensi ”\thdi’ﬁ(‘éﬁﬁgelf‘oéeﬂfﬂd’ fﬁé’%ﬂhi‘edmfwf%égaﬁl t@edd?% aponsuner, but
al so in the event e co cts to r eaI and c Q" t he package al ong

In his 20249 aﬁgrsep 89e1“§'“ eTf“dL’é iRlace op £ %"Wf’ﬁ'ﬁ? i ded to renpve
t he seal iofy thebevald@ f secutdmental membeecur enlent thenbidlustBated t er nati vel y,

the seal | gioSHRE AU Seafil HehBdr 4 s 43 ¥Rt of BidRA TBTDr . @S by

a hinge, sin egr al I t

l's furtheinc!léwgrﬁrteamuiar flange trppwro sé\alvilnq:; areﬁlaemdqmy be enpl oyed
W th gouadndasr! iring B9r maﬁplea a%e§' gpb@véew e @e&ﬁr&ﬁ%ﬂtd be secured

agai nst the nos surface | rag Ive 6 arrpl ng it in
posi tion W‘f‘ﬁgeg%e éeﬁfﬁ%ms eP°'}®D é@' having ?zq:

Il ustr at shape which |nmateb| withsthe agacawdhdpeqbeﬂaph@gmqim@bnlo shovvn in v
Figure 1 r een pl ace m!w' ﬁ% v' 3 W
particul a?‘f t°?h‘é 'gaﬁlgr seal i n%’ *@Ssﬁ%eg}r'\hrenov and the
resi | i entmemBes dﬁnﬁ%l&"%’@ﬁﬁ dnversten ﬂ%sfhse%ﬂf?ﬂéﬂ@ﬁd@’épﬁﬁsm 35 inverted
POsi t150N RAVEEFOS FriokPtegting.| &oriﬁfdﬁid ba&i}ﬁj th@Oogéntaingr’ th/ on a

stati Onar darviedC’ Ll'h@'@%hitgy lea§<-prt08¥\e sto:r'aagcek a%% transport of
the ‘flexible storage and dispensing .package not only from the
manufacturer to the consumer, but aiso in the event the
consumer elects to reseal and carry the package along in his

20 or her travels. If desired, a tab 44 may be pro\}ided_ to
remove the sealing member 40 from the vaive securement
member 28, Alternatively, the sealing member could be joined
with the valve securement member, as by a hinge, and they
may be formed as a single integral part.

25 it is further recognizéd that other types of sealing J
members may be employed with equal facility. For example, a
simple sealing disk could be secured against the uppermost
surface of the diaphragin valve 60 by clamping it in position
with valve securement member 28.

30 Figure 2 illustrates the flexible storage and
dispensing package 10 shown in Figure 1 after it has been -
placed in service by the consumer. In particular, the
auxiliary sealing member 40 has been removed and the
resiliently deformable container 12 has been suspended in an

35 inverted position by means of integrally formed hanger groove

»



As can be seen fromthe partially broken out segnents of Figure 2, the
iniitial level of the fluid material 25 within container 12 is at el evation
70. %5 " In the condition illustrated in Figure 2, forces exerted
by the fluid pressure acting upon the innernost surface of the

hem spherical portion 61 of diaphragmvalve 60 are exerted primarily
downwardly and inwardly toward the centerling of the neck portion 19 of the
container, i.e., 10 normal to the innernost surface of the di aphragm
Because of the inwdr dhyacstatimneryghsyppaot nembdrsguuhags potawednra&ck &0.val ve
60, the invardly digechPhd OANIPbm Othd NE3EIAINF BHIGNIGET Shafled ! GFS
‘tends to force the_opposing edges of slit agai nst. one another, thereby
tightly sealing tHdguseveé. abe 1mitial dexet i ofy theaifligd matenial 1 23i widdnt ent s.

This condition prebsathinert1d eat a1evatisry 705 the resistance of the resilient
mat eri al conpr

i.Si Nng the val ve prevents, the downward, cogponent_of _the forces
from di spl aci nd the val ve lihdt"s)f'bvi:‘?fb‘s'i‘?“t d"l"?gra}@gﬁ/er"?e gurg \ar df9r<esnvex
position. 20 exerted Mgn thes fiiddempressurhcastingy Bpgor ¢h€, isndmositent |y
great opposing co | r P~y ‘%}Q ledqt | of
container 12, thergrue'??ﬁ é?\tﬁfh% Q_E'?EFE:%%? ontg,lhng} ﬁsm@tﬁégﬁﬁ%\'}dé?go
def or mati on. As widre #xebtase pfipariint dewpwapdiyurands inwasdher tawandi dheof
container 12 has ZéentéMfd esf Stivel idc&NipdtRnS UIe FUahes tcohlbdineRNer.ast

surface of the_,concave,shaped portion 61 qof valyve 60,that the- resilient
mat eri al corrp‘ra‘iosi PRl g’aﬁsﬁ rﬂ"r?ﬁ%rﬂﬂﬁgc%o‘?fp?@ ediIaRSE?%'PDn.éﬁuée
result, the fluid aofathe iiowacdlyi somcavieudbapé mfethee diiapttaragme poptioseéil efiges of

it o5 which are vk RS AniabaRPTYipGEal LhinBiferd!OF "Gese Braliiite, LY

show in Figure 3 e appreci at opposed conpressive forces "F"
may be applied verdenesated, fercesetandsofto tfosce e appesing adges iof g®its 65
thereby al |l owi ng tRhpinkelond ahethdrandhérebyi B8htly @eakihgt fise fYalve anderi al
25 being di spﬁgsed. eAlet g]r natlieveli SE r’ghe eﬁ er nr?lgegf orceg Foul dnégﬁnoappl i ed
by pressing tH8 cdieXPRENG leqkads, of (the, "yl jcontents. o ThIS,LQnAItiopL" oo
hand. Thus, a prevails at least as long as the resistance of the resilient

material comprising the valve prevents the downward

component of the forces from displacing the valve and moving

it to its inverted, outwardly convex position.

20 When, as generally shown in Figure 3, sufficiently
great opposing compressive forces "F" are applieﬂ to the
sidewalls 15 of container 12, the resiliently deformable
container is caused to undergo deformation. As will also be
apparent from Figure 3, the deformation of container 12 has

~ 25 exerted sufficient pressure against the innermost surface of
the concave shaped portion 61 of valve 60 that ihe- resilient
material comprising the valve has undergone _ complete
inversion. As a result, the fiuid material 25 is extruded
intermediate the opposed edges of slit 65 which are no longer

30 in contact with one another, as generaily shown in Figure 3.

As will be appreciated, opposed compressive forces

"F" may be applied very easily by means of the user's thumb

¢ and fingers, thereby allowing the user a free hand in which
to catch the fluid material 25 being dispensed. Alternatively,

35 the external forces could be applied by pressing the container



fl exi bl e storage and di spensi ng package 10 of the type herein described has
been found particularly suitable as a dispenser for shanpoos and hair ,
conditioners in a shower room5 environnment. Figure 4 Is an ~
illustration of the flexible storage and di spensi ng package 10 shown in
Figure 3 Immedi ately after renoval of the opposed conpressive forces "F"
fromthe sidewalls 15 of containeri82. Although the container 12 nust 10

be sufficiently flexible to permt manual deformation upon the application
of an exagainat 4 gurfacs sushces, aj wathiswith) spepbands i Ehusi 13 resilient

that UPORexibi@OMBlage ande dfsgeisiig |packagei Rl of OfHee tppe fiereRs. it exhibits a
tendency to return B Its ugdefor,med contlﬂwatlon., This creates an
al most 19esqriked asnbeer foupds RREticH AP ySHIteRs B8 8oRAISREASE” a necessary
char act eforst shampodseandntizainerconditigreens t irsubat astiawadrl yrdamst ant aneous'

cl osu$e gé itrEﬁmEﬁi’erted di spensi ng val ve 60. Because a quantity of fluid
mat er] al =25 'has been di spensed by the tine the opposed conpressive forces "
F* are renpved fFigur® 4 tise agi ddustrations off the cflexible storaa® restoration

of the cgpdaidideristn tPaékﬁgﬁmlﬂd% uflefFrjured 3cOniddisaly ends to | ower
the fluid_ materi al 0 a new level 72 and creat gEnaf rmngnt ary pressure
drop wi t Rft8r: FRmevalof the oprosed compressive forcesrE" sfromthe: int change in
pr-essur esitdewails 1S a@f2Containdraier AltBoughitheatestaimer dRomusty action .of

t he ,congav, ' —a PONL o] | | 0. e..60, causing
subs?‘gnt Fgl %ﬁﬁ%ﬁ?ﬁ%’é’gﬁ téuﬁg'g?ift @?"%‘Z&?Fﬁ@qﬁ%‘t \é'g:lloél ti}% I n addition,
val ve 60appligation j ofand exsernalgforce; 198 fawgesundt fpust rals® Be ssipate the

vacuum cggffi@entit Niesifidift 3@\atCQ.BBo?J NEdmovit @¥Natha! laxtephiflyy in Figure
6 a,L,so functjons as a check valve with

féépe-(l:-{] u?B‘t’G%lgéﬁgggg'L ngé‘\:/%z\r/\t?%im 8 fetd HedQt PP &sures created
by di schissgeuatiefdrimegiacicagtigupsation! s. Thigur eréates| ush r aalemst he condition of
0 1 S Lihoditeoth ARG RY Ll RRRN P BGHBRr 0 hilehly, corP oSl ve
characteristic of the container to- permit substantially
instantaneous ' closure of the inverted dispensing valve 60,
Because a quantity of fluid material 25 has been dispenséd by
the time the opposed compressive forces "F" are removed from
20 the sidewalls 15 of the container 12, restoration of the
container to its substantially undeformed condition tends to
lower the fluid material 25 to a new level 72 and creates a
momentary pressure drop within the container, As can be
seen in Figure 4, the abrupt change in pressure within the
25 container 12 Initiates a closing action of the concave /
diaphragm. - portion. of dispensing valve 60, causing '
substantially instantaneous cut-off of the fluid material 25.
In addition, valve 60 permits inward venting of the
surrounding air to dissipate the vacuum created within the
30 container, as generally shown in Figure %A. Thus the
dispensing valve 60 also functions as a check valve with
respect to venting of the container to relieve negative
pressures created by'discharge of the package contents.
Figure 5 illustrates the condition of the flexible
35 storage and dispensing package 10 after the compressive



of the container 12 and the contai ner has been internally vented to the
atnosphere by the action of the valve 60. As a result, it is restored to
its “Substantially undeformed 5 condition. Wth the exception that the

| evel 74 of fluid material 25 within the inverted container 12 is now at a
poi nt below levels 70 and 72, as shown in Figures 2 and 4, respectively,
the condition of the package 10 is substantil@ |y identical to that
illustrated in Figure 2. Accordingly, the slit 10 65 in the concave
portion 61 of disptarsesd'Rlahawecoeans regaved nfriom theceprosing sidewalls 15

condi tion, aided byftiha Rsfkainkr C10eaAd PERE SEGMtatidl (it Meehhant&maiIgi ng
fluid material 25 within the contai ner [ i fied

2. Figure 6 js a s I
graphi cal repr esenY&tegnta she aimosplyers %’f”stﬂ%%ﬁ'ﬁﬂl?éfri‘% vekyerd0t n\LPf ect
of Increasing the pesdsurdtirisi deedtbsed ortbai iter sbisstantiallys puadeformedssur e,

and the effect é)f g‘ﬁ,&{i%ﬁirngwg%so%ﬁis%%&ggﬂ%&%{’t Qﬁec?éuefi‘i g ol?elfﬂWd

at nospheric pressure on ow t he pressureferrt]
represents the naximatenialyd® avithin tbednyeeted, containeml 2t Ise npwuaY anpeinti al

pr eselnlt i nl t hedi “VS_élPWd lGO@lfsaimrand_Mﬂlg, the .V,gbs)éf iiA fl*_igﬁi'édquz Eﬁa1dil|t,5
normal Iy closed position, as shown ip. Flgure, 2, ere i's no outwar

material flow t hr ofRfPECHY eG'arl \Syge a‘f°'}5‘ﬁ§?'i‘i ?/{e tB?eB%‘{]ﬁaQePla ds, sybstantiajly
matter, at any posidentizapresthat dubtriated tineFiguset 2y e Acbordihglyl, ahenslity 25
pressure P2 regyir 10 Y e fbr . B! r v shown
in Figure 2 to@heﬁ&hdf%?o%“%gﬁgre%(}lﬁil%sr?fc')v\n%frzéﬁglﬁ—?'gﬁﬁg g#%gﬁf\g h%#ﬁternal
pressure of the comaiitained in gegealedecondition, neiged hby\cther hydeauligdread

openi ng of the val yresiiie dEFLED YoyHlithe ChemhiningViRiid ahalePRINEXS Withih €@ vent
30 ‘tHe container, as g_‘ene Il'y shown In Figure 4A. This venting action

will occur whenevef®MRE&Tedsti ve threshol d pressure [err] |s achieved.
When the positive thresFigurepresisire| simglified aghapiviedl tdpresentationl
opens out war dl R [ [ t In
238 appr oxi 1o oW UBlcsk BT YHhEE ¥, the Wfect SEERBAMS WG, |7
, the greater the BfgAsuce nsideuthe gentpiven cabove: atmegpheric pressure,

and the effect of decreasing the pressure inside the container
below atmospheric pressure on flow through the valve. The
pressure. P1 represents the _méximum hydraulic head pressure

20 of the fluid material present in the inverted container. When
the valve is starting from its normally closed position, as
shown in Figure 2, there is no outward material flow through

the valve at positive pressure P1 or, for that matter, at any
positive pressures below the positive threshoild opening
N 25 pressure Pz required to invert the valve from the condition
generally shown in Figure 2 to the condition generally shown

in Figure 3, When the internal pressure of the container is
negative, there may, however, be inward opening of the
valve and inwardly directed flow of atmoépheric air to vent

30 the container, as generally shown in Figure 4A. This
venting action will occur whenever the negative threshold
pressure Pu is achieved. When the positive threshold
pressu.e P2 is achieved, the vaive 60 opens outwardly, as
generally shown in Figure 3, and dispenses product in an

35 approximate proportion to the amount of pressure applied,



rate will be, at least until the maxi mum dispensing rate i s achieved. If,
upon reclosing, the negative pressure within the 5 container reaches the

4 B

negative threshold pressure P4, shown in Figure 6, the valve wll —
nmonentarily open inwardly, as generally shown in Figure 4A to at |east
partially vent the interior of the container. Thus, after a typical

di spensing cycle, sufficient air ¥Iromthe surroundi ng atnosphere is 10
allowed to enter the container internediate the opposi ng edges of slit 65
t o produee, athd greatar! theecapphied wressuae pthegrestert mbepiflow ¢ pressure. \Wen

this Ony o™ il peal g€, leSQtE%ﬂt’ilor{ng m'aQﬁn@x?mSBf‘éf?n%%Q’aH’t@ juch as that

gener al ustrated igure preval Wi | e not
wi shi ng2¢hy hevedphound, it is believed that the di spensi ng val ve 60 inverts by

snap-buckling. f} ub&nbeédl@smg ti!h%t néﬁaanmbyaké iwiehiaf thel ve 60 Is
ars, as described- at

eney al | mlar to b kI| t curved

|geng'{r %/tBi!b“ef Faplies, Hhg %9%5 %ﬁﬁgﬁﬂgeﬂfﬁsﬁ‘éﬁ WECRPWI 20 ELASTIC
"'STABI LI iRy BiguBeephebhed. vallvleosﬁtlnlmvmndaﬂly (epen MMv@rally Hias Book Conpany,
1961, | Ofh hgk e C r r reference.
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t he chalrderier; Qflfé? &P"?'Eﬁ'ép bRy @fteraa, dypieplt disrensing of 25 pressure

I[nSI de é%e?o%}nﬁ?ﬁhtomﬂmﬁi hitre!gBurPsuriding empha+ef/et.sh T]ble pgess?re |
er s e [exinu essure o e fluid materia
pr egi 0; SRREF tgge 58“&??1% "ge\ﬁﬁ'gﬁi%ﬁ%p%ﬂﬂﬂeggg% forces 'F" .are
initi aI bﬁ/ smp65ett tproduce | arerinternal apressuta, whikch eapm'oaohmt ward fl ow 30

t hr oughegﬁggﬁgeyﬁl W?e?éur%os' whr esﬁn%egédd‘rrg g’]s er&on&m‘% ressure i \S/al e

i ncreas positive t ressure reac t he
buck! esof ttHFoﬁ'Qﬁeﬂﬁ'ﬁ‘g Nﬁ&‘t%rblsﬂchn%%rthéﬁlgﬁ'@r 9U\§| Hh@ﬁratﬁdu t!'ht ed by the
dashed Rigur¢ 5 po-esvangve threshold pressure [err] onto the valve's
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the dispensing valve 60 inverts by snap-bucklmg. It is
believed that the snap-buckling of valve 60 is generally
similar to buckling of very flat curved bars, as described at
length at pages 305-311 of a publication entitled THEORY OF
20 ELASTIC STABILITY by Stephen P, Timoshenko and J. Gere,
McGraw-Hill Book Company, 1961, said publication being
hereby incorporated herein by reference. Figure 6 is a
simplified graphical representation which generally depicts the
characteristics of a snap-buckling valve and the effect of

25 pressure inside the container on flow through the dispensing -/
valve. The pressure P‘l represents the maximum  hydraulic .
head pressure of the fluid material present in the inverted
container. When opposed compressive forces "F" are initially
applied to resilient container 12, there is no outward fiow
30 through the valve at positive pressure P,. When the

pressure is increased and the positive threshold pressure P2

is reached, the valve buckles through an unstable

intermediate position indicated by the dashed arrow at

positive threshold pressure Pz' onto the valve's dispensing

35 curve 301, i.e., the valve undergoes snap-through buckling



position at pressure P2 in which the valve is open, as generally shown in
Figure 3. It is believed that the manually applied forces "F'" utilized to
di schaige product fromthe 5 container do not normally pernit the pressure
inside the container to drop i mediately upon attai nment of the threshold
opening pressure P2. Since the internal pressure normally continues to

I ncrease beyond pressure P2 in response to thie manually applied forces "F",
the flow through the valve 10 increases along valve's dispensing curve 301
as the pressure | nsndeirivertsositesstastiailg instartaedusiyn tbha secuhd i stabkhown

in Figure 3, T1ul dobliowly (SORIdELFEONDAI BRT WHIERUGHe ! BRIVE! 1° e as
relatively high rate. en the pressur& inside the contalner crdases 15
from sone pressur §easeally shawniife FigtinesBol dt geeleligvedphat tiagy manually

continue, as indicapgHed NeorcabVeFs ditARRASItBY diskn#rga0brdabtet Adm N gur e
6, even when thg pressure drops ﬁel ow POS'“V'E tnreshol d re,ssr e P2. As
can be seen in Fi gfPRRETeR FQ BBHANPIRRINE oRETMite IPBNRTESTHE (IDSIA%; g
pressure 20 P3 is rentaira: td\tdnopetwoediafely rypdrhattaihment of kthesthrieshoigh

anot her unstabl e | edi ig i onegt Ol e at
[err] i.e., the vapégﬁ_lu d rggfe‘?%:nﬁalﬁ- bgch:rf}fabﬁtgkl ?’F%@%Q%’%Sé@f% ﬁgrr"%wy
substanti al | y | nst &pRHREeR Py incrsasg hayandy psessyrei B, Fiyesponseadg the back

to the original clmpapdaitysiappfied2Forésnorr | inghofibwi RhFoulH €the VAHAE it

| s believed tE@t Flt%ure 6 ? ows, .in SI%BHW ed terns 1the ener al

charact eri sti cb¥ of "IHE2YeAMNG Hadve s AiSERAgIng: ctfye 301, @S, e BIESSYNS ough
and snap- back buckinside the kentaiter lisweceeasednt eindabiet corsditiont beowe! imt | ve

30 i tud ft ' R3 i ' '
noad pessur e Lorr [rS; pe it RIS fhdm the Eor@hid Shirdt Mig ViL8an ©
pressure [err] may2 t8latiyelychighirate.desi gn and material selection, be

greater than or |ess than WhenTeheMpFebstshedlinsiieNane RoREANEC dédreasesds
desired. 35 122 hlonf'3Sorit S9rdk3tie °BBSVY CHoditie Q%i‘lééﬁolé%r‘égssdﬁeedpz,
flow will continue, as indicated the valve's dispensing curve
301 depicted in Figure 6, even when the pressure drops
below positive threshold pressure Pz. As can be seen in
Figure 6, this condition continues untii the reclosing pressure
20 Py is reached. At pressure P3 the valve buckles through
another unstable intermediate position indicated by the dashed
arrow at P3, i.e., the valve undergoes snap-back buckling
and inverts substantially instantaneously, as generaily shown
in Figures 4 and YA, back to the original closed position
N _ 25 generally shown in Figure 5.
) Thus, it is believed that Figure 6 shows, in
simplified terms, the general characteristics of the opening
and reclosing of the valve via snap~-through and snap-back
buckling. It is not, however, intended to show the relative
30 magnitude of the reclosing pressure Py in relation to the
hydraulic head pressure P, of the fluid remaining in the
container. Reclosing pressure P3 may, by proper valve
design and material selection, be greater than or less than
the maximum hydraulic head pressure Pl' as desired.
35



positive threshol d opening pressure P2 may be provi ded by proper valve
design and material selection. Normally, the threshold opening pressure P2,
i s somewhat greater than the 5 maxi num hydraulic head pressure of the fiwid
in the container to allow for sustained inversion of the package w thout

| eakage and, in addition, to prevent unwanted di scharge due to pressure
fluctuations caused by in-use haﬁ@ling of the container. However, depending

on the circunstances of use, 10  near| ny desired threshold pressure nmay
be provided In ?ﬁé‘?alalfé’. %?EB PhserMeg ghﬁ dIfeRy s Sf g’ﬁgz i s influenced
by a nupdsitivef tivashald espening pkmraal‘-’ilainbgsbet peovidedsibyl d pressure for a
val ve w \Y ti ] kv maxy gﬂm i appier, as measur ed
at | tsm%%%eghhg%@?gn%/&gé gg‘r@vce}{'ﬁ.tgﬁ ysggéﬁ?%T I elg y %}fj'[ ering either the

t hi cknethreshoidhopepingwrregsure d, ds semewhat greatercihamithe. Al ternatively,
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s of course reco

be al te?%da'g?)”sifﬂgl systained , iayersion 4 of hdhe, (10) O%%ese vari abl es
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thresho{({% ressure, any single variable my not be changed without limt.
For exaY{V&: choosing a valve with an extrenmely small' thickness 30 will

decrease the suffhacthreshbid: iopeniryg (pressere Mypisinfluengsd byf each slit.
This cap depeRshst Usngblesl Yo' thie PRASHIAY, Std BfiQSRold seal proper 'y
agai nst “oné anot her . nversely, "choosing a valve wih an extrenely |arge
t hi cknepeessafiecfert 8 vialvs f withhce eoncaye grdiomEts|at gRies with one

anofsher mafmuPabildntdtbr) | ¥s Meadlved’ 2t/ gts Béﬁ%thY/?r flay ige t he manner 23
general L hventontly "controlled By Shering elther e  tHizknass oF the
concave portion or its radius of curvature. ' Alternatively, a
valve material having ,a different flexur:al_ modulus may be _'
selected. It is of course recognized that the threshold
20 opening press‘ure P2 can also bel_'al_fered by simultaneously
altering the combination of these variables with one another.
In general, when all other design variables are held constant:
the threshold opening' pressure P2 will increase with an
increase in thickness, it will increase with an increase in
25 flexural modulus, or it will increase with a decrease in the "
radius of curvature. While these variables normally provide
sufficient latitude to obtain any desired threshold pressure,
any single variable may not be changed wiihput limit. For
example, choosing a _vah)e with an extremely small thickness
30 will decrease the surface contact area between opposing edges
of each slit. This can decrease the ability of the opposing
slit edges to seal properly 'again_st one another. Conversely,
choosing a valve with an extremely large thickness can create
interference of the opposing slit edges with one another,
35 particularly as the valve flexes inwardly in the manner



at nosphere. Although the concave portion of the valve enbodi nents

i1l ustrated-herein exhibit a substantially uniform5 thickness, it is
recoytrii zed that the thickness of the concave portion of -the val ve coul d
vary w thout departing fromthe scope of the present invention. For
exanmpl e, the portion of the valve containing the slit could be locally

I ncreased to increase the surface contact apga of the opposing edges of the
10 slit, thereby increasing the self-sealing tendency of the valve without
greatly i ncr easi nggdrieraliyr ebbwhd impEigurg @#ifestounent| thaapacitage oerthe
observed t hat aIthhH,%Q ﬁ&ee preci se manner of securenent of valve 60 across
the container's disc ?ge orifice 22 Is generally non-critical, the manner
of 15 securement can infldktheughne ther esonsiayeopdertignpr e§suthe pvalvet he

valve. In this re%mhdiﬂnénﬁmub&rbeedmeﬂ.d hadhibites é&&tbaﬂanpn&aifomange

oxt onding 11 afge SEKRESS. (o, sciitizeRciac i apianept of, A€ Sonkoxe

t hreshol d openi ng @irtiopr @efsthle Wwilve scaddusady w‘ﬂﬂncsatl depattingy eftodugheo a
limted degree of Jd,g¥i fg b ﬁﬂe Uirn%eh@ioho“?&“ E('[)%‘,”Qﬁ 6;{30:4% '8¢

snap-t hrough openi ng-and snap- recl osi ng of ever manner
of securenment is s&eeMabve ¢Q"tﬁHH“9eéhep§"ht€Q}’ ﬁutbeed?%‘b‘r insreased: fat

subst anti al cormr aheredef ﬂfecear&‘ée &diftat e aned dvempabp@.dngl édigds ¥f ithe

openi ng. and cl1hoi it IRERY Pel e, thes pairsee MR kerddBY P LAk YalEeval ve

|l ess sensitive to mthwrslgmaaﬂly\nacreasmgnsitswthceshm:l opzdmngt;srqseuf'e).r mance
more 30 difficult to preditfchaﬁra@&rﬁéeﬂ' obk%]r\)e% %Fﬂhbi/: Fﬂéf’ HebbiskO

mount~t he concave portion 0 or| 2on range
surroundi ng the cdPRARRS (Rfr tSeSHrament | ek Hﬂ'&ﬁorsode?qrééﬁ rtaﬂl £PP§aia§'Fhe
concave portlon ofdisiSargdl \CRifideaRe i1 gure aﬂ?nhﬁﬁvcrlﬂaalgelﬁl@é ahanderhiogher

L eshol 8 OPeNig0 SRurhs? e IRt 18" sheREl LBt “pebAR R S

val ve of the valve. In this regard, it should be noted that when

the horizontal flange 62 of valve 60 is unrestrained, e.g., as

by eliminating = inwardly extending flange 31 on valve

securement member 28 (Figure 1), the threshold opening

20 pressure P is reduced. This is believed due to a limited

degree of ﬂexmg which occurs in horizontal flange 62 during

snap~through opening and snap-back reclosing of valve 60.

Whatever manner of securement is selected, it has been

pointed out earlier herein that substantial compressive forces

— 25 should not be applied directly to horizontal flange 62, since

' they can adversely impact upon the valve's opqrﬁng and
closing characteristics.

in order to make the dispensing valve less sensntlve

to dimensional variations which can make its performance more

30 difficult to predict or control, it is generally desirable to

mount the concave portion of the vailve so that the horizontal

flange surrounding the concave portion may flex and/or

deflect radially as the concave portion of the valve snaps

through center. In general, a higher threshold opening

35 pressure results when the periphery of the concave portion of



cones through center with relatively high kinetic energy. This can lead to
slinging of the fluid material in contact with the valve. Accordingly, for
applications which do not require 5 a flush nounted valve of the type=
generally shown In Figure 1, a free standing design such as that shown In
Figure 9 may be enpl oyed. Self-sealing di spensing valve 360 shown

in cross-section in Figure 9 enpl®s a single, centrally |ocated 10

slit 365 in Its concave portion 361. Note, however, that the periphery of
t he con&he &alypisiconstrained oRngythe copcave partiani efigheivalvecured about its

peri phegyméd OMvdUYM &intdr I GHH | AAALIPERYI Righs| IiReR! edRégyhi ch is oriented
in a di é_?\(ittl on gener al IMI I gned V\Aéh“the axi G,of- t he neck portion 19 of 15
cont ai nd i FanTRad 89 HNging of  the Auid,matedpldN FntR8% With b ovided with a
ci rcunf ehenaled. gAacysdifghy afior appticatians!| whiekt dadiatgrégquiraont al fl ange
364, as_.g [ | r val ve
.,sg)f:luremg,nfmr%?r‘héér‘n?%gwé#péjggsmgﬁyaﬁa%éﬁlﬁ gﬁh{lvﬁgwlﬁgggg%Q whi ch nat es
with 201, a feer| standjagedesjobosuchias that shewe B6Higure8 Baywar dl y ext endi ng
hori zonpal erhploped, 364 of valve 360 is secured in sealed relation across the
di schar ge oriflgeelé_% of the container 12 V\hena&gre d 333 of val ve

secur ement menb g2ling g disRRNSING « YRR 23%hn SBEWMpodRion 19 of
cont ai nerosk2seétion in Figure 9 ehnfployiesa reidgle,acentraliyctiosatedcl osure menber

P CTCR 8 I ey AR A8 2GR, bRl el Be U335 on e
ext eri opetipheny \afi vthe; ccomearent pretion, 36A1 sof | valnssi 369, fa |ift tab 344
may be poMfhdeesigN sdlured MEULGES VBepREHY © tIEERE erdOofOaf acilitate easy
renoval a exposure of .self-sealing di spensing . valve 360. As wll be -’
appr eci 5?%&“"“? raé\ﬂ"'T'F\é'd?V(ﬁ‘LﬁSnb’ Ipi gfiFBFF,‘?BBciugB'eFﬂB“peri phery of the
concaveggnétadign dfignedf withvahgbtaxis sPitheediecki potttion a9riogi d nenber, the
18 Voo typinetos S TEE°D AR 8f e, byl YA ‘a6 el coflection
provided with a circumferential groove 363 and an outwardly
extending horizontal flange 364, as generally shown in Figure
9.  An internally threaded valve securement member 328
- empfoys an inwardly extending flange 329 which mates with
20 and engages groove 363 on valve 360. The outwardly
extending horizontal flange 364 of valve 360 is- secured in
sealed relation across the discharge orifice 22-of the container
12 when thread 333 of valve securement member 328 engages
mating thread 20 on neck portion 19 of container 12.
25 If desired, a protective closure member 340 : N
employing -an inwardly extending annular flange 343 may be
secured to valve securement member 328 by engagement with
a mating groove 335 on the exterior of the valve securement
member. Also if desired, a lift tab 344 may be provided on -
30 protective closure member 340 to facilitate easy removal and
exposure of self-sealing dispensing valve 360.
As will be appreciated from the foregoing
description, because the periphery of the concave portion 361
of valve 360 is not restrained by a rigid member, the valve
35 360 is free to undergo slight flexing and radial deflection



Accordingly, valve 360 will open at a | ower threshold pressure and with
| ess_kinetic energy than a val ve of conparabl e design and thickness which
|'s restrai ned about the 5 peri phery of Its concave portion. |In certain
applications, the resultant -softer opening action rray be desirable, since
it avoids sli ngi ng product fromthe surface of the valve as it snaps
t hrough center. In addition the softer openizﬁg action provides the user
with a greater abl i urat 10 _di spens mal | quant t.i es aqf
product. As will é%‘br e?:’F %I' by°'¥/ %8s e 35ki ﬁ:@gi"qcﬁ YRy t“"h' nes 01&'
essential that the Alceq:rdingllyg vealve G3B0bewdiec wped datr eat | lpweo ttinreshold
resiliently defor ma‘pJ.% g‘ggt alh erv:[ég l@s?bﬁlﬁ?ﬁ&i%hgngﬁ\ef ithan afaf opgied kye the
ve 60 d

present invention esire be seallngly secured
t6 a cl osure menberceeparahie desian aaﬁ thickness, which de restiained abeye theg

illustrated hergn mﬁ.bhéwﬂdfa&srmboe gSrtidn. | becaam:eca iRdtions| hoee
skilled In the art, this coul desired,,h be acco P |n1€tct|on
mol di ng the closure resditRnt R eﬁo”?ﬂ@%ﬁ‘%’éprf rBRY d rap %ol%

materials. I n stillawoidshstingimgogirodact dfromheh@rsmefld:e |0fvehe| valvet bBs it

di scharge val ve andg dgl% ﬁm‘@emano %ul dhp%]m'gl $hd ﬁéf"épﬁ’ﬁ@% Rtk al

and Integrally nolde proac
particul arly sui tabP@“f'éFsatDS yser; | vith Futﬂa"ﬂlaﬁé'e abilityt ute aFsumtelyul d

then be filled g t hdishen&é lgnﬁupﬁggugﬁegcbfopr@umensed fromits opp03| tely
di sposed open end and theregfter, seal ed

I
embodi ment of the present i AveltH e H"Ieé{)atf)ﬁ’e %l‘%@gg'é%&g F%etéﬁs?'htg
packgge 3? 10 Y\astur isatra:t esséntiainghat rtbei Hiq:wisyrllgieﬂivsaboebbl securedded
I o] ene as Vi | o on
Teastr i g - appr oxi reeray 18 R girRy 4%%%% cBhidinpr ?’Stf? REEnCS

(80 nillineters), aﬂ"%ﬂ#‘&f‘l‘s bﬁf(ﬁ?’q?d é’M BppTenti immtgprﬁ gdf idpsiced.( 175
mlilineters), a535 thd Saive B3 ebuld &R eeawwngemdmnatabsu& @fentbarhes

(17.5 26 mlli rret er S')a"I n dln?iVEt €l 99 an, Jver as%cu‘#@nen{ hltgémg&s |2|§ t he
. illustrated herein with similar resuit. As will be appreciated
by those skilled in the art, this could, if desired, be
accomplished by co-injection molding the closure member and
20 the valve from dissimilar polymeric materials.

In still another embodiment of the present
invention, the discharge valve and the container could be
comprised of the same material and integrally molded with one
another. This approach would be particularly suitable for a

" 25 resilient tube-like structure which could then be filled with
the fluid product to be dispensed from its oppositely disposed
open end and thereafter sealed. '

In a particularly preferred embodiment of the
present invention, a flexible storage and dispensing package

30 10 was created utilizing a resiliently deformable bfow molded
polypropylene plastic bottle having a generally elliptical
cross-section measuring approximately 1.57 inches (40
millimeters) by 3.14 incl.es (80 millimeters), an overall body
height of approximately 6.89 inches (175 millimeters), a

35 discharge orifice measuring approximately 0.69 inches (17.5



range of 0.039 to 0.078 inches (1 to 2 mllineters). A silicone rubber

di spensi ng val ve 60 was injection nolded from MDX-4-4210 Silicone El astoner.
avail able from Dow Corning of 5 Mdland, M chigan. The val ve exhi bited &~
concave portion 61 having a uniform thickness of about 0.040 Inches (1.02
mllimeters) and a radius of curv%ure of approxi mately 0.407 Inches (10.33
mllinmeters), as measured at the®“exposed surface of the valve when the

val ve Is_. o] 0 0 ' r als ' ssi ng through
t he cent"é'hlﬂg%t%k %gqsagivayy%%%fdangegéﬁéﬁ%ge%gﬁoﬁl%ﬁeeﬁ?ym (}.Rg75 I nches

(9. 53 niriangeetofr 9)03% otn ehd7Bo-indbesall ptoyRdeulilimetens) conBave portion of
the val ‘é‘ﬁ-i?oﬂle rUiBb¥P di3pedSifl! GdivieO 6b Niadll IRFRAIME ndiddd FPomf the container
by neans of a .thre S,ed vaéve 15 secare{'ﬂs t " megber of fhe type generally

i || ust réﬁ%’é‘%‘rﬁ‘zﬁgg icoge Elagipmer: gyatighle gﬁ?'ﬁi AW Gernings ofyalve 60

(rjreas 8r eMidpand X Michigan . 0. ThE vaabeacr(ibftem'hbIddmlheesbo:a:iod %63 maxi mum

I amet ery_ k. L. . ' ' y. f i ressure P2 was
f ound tohat\)'lénﬁza?» %‘({:’#‘é@ gﬁ{dmk/(?#g% é’rfld-qiﬁgkﬂﬁrag@l g‘%él}ﬁe%np e’ggure [err] was
5.5 i ncimillimetens} eand as radissuof ccuvasuee of aapproxisrtaly 003t i ¢ wat er
Manomet §aeibd h (1033 aniifBimeteéris), | &5 anebsierddPt BEMAR [dgpdseum of water.

Wien al |l other variables were held constant and the.thickness of the
concave %f‘!‘feori"fgft%e"?}&f*vé‘ thecrealve is o instalied| gepdbers (1. 27
m | [toretcohtdiners hA dthaighibodlit passingn ghrougts Stivec cefteri of rthesed to 17.5

I nches ter. and i | 0s] res B3l n ed 7.5 inches of
- water. é‘\ﬁ,\@t h%néiegpﬁ%ﬁgr?%l o%%f‘@é%zyjol ;eloprz'g% I %Z‘%gt oﬁa'ég and di spensi ng
cont ai nanillimetessk pfrase dengitto-end wasy Providedicin | theincongayet ed condition by

30 neanspréfontofMhé! val0ek aHIAGARG WaSoikurkd {0 ¢hé disdrge of the
container, it prove hi gh ffective in dispensi nglwsharrpoo when t he

d to be highly e d
opposed f4fice;, of the ORtaIPRE, B MeaRscofcP Hhrepded cval@nh and fingers.
| n 36di tseedremént) mewibdedof the NyipeCganexdigi iltustratdd wheRigure conpressive 35

27 forcgs onghfie GBRLAIC poltioh " Sroafs Ave®2ks " CRksdural
approximately 0.669 inches (17 millimeters) at its maximum
diameter, i.e.,. at its periphery. The threshold. opening
pressure P2 was found to be 12.3 inches of water and the

20 reclosing pressure P3 was 5.5 inches of water, as measured
by observation using a static water manometer with the valve
installed at the bottom of the column of water. When all
other variables were held constant and the thickness of the
concave portion of the valve was increased to 0.050 inches

25 (1.27 omillimeters), the threshold opening pressure P, N,
increased to 17.5 inches of water and the_ reclosing pressure
P3 increased to 7.5 inches of wat.er. When the resilient blow
molded polypropylene storage and dispensing container was
suspended with the valve in place in an inverted condition by

30 means of a metal hook engaging grooves in the sidewalls of
the container, it proved to be highly effective in dispensing
shampoo when the opposed walls of the container were
squeszed with the thumb. and ﬂngers. In addition, it

provided automatic product cut-off when the compressive
35



sealing internediate dispensing cycies. In Figure 7 there is shown an

al ternative enbodi ment of a dispensing valve 160 of the present invention 5
secured to the neck portion 19 of a resiliently deformable container 12 of
the type generally shown In Figure 1. For sinplicity, only the neck portion
of the container has been Illustrated. Dispensing valve 160 Is In nost
respects identical to dispensing valve 60 ge@@rally disclosed In Figure 1.
Silt 10 165 in dispensing valve 160 is substantially Identical to slit 65
In dispensing valforced. onHahey sontaingpemsrag released 00 i leakanesistant

addi tional pair of glating #iBrmediatd Gispdtsihg ayri&y.i ented generally parall el
to slit 165 and spaced équi fii st ant thejiefrom Slits 166 and 167 are shorter

in overal| length 15 than ' ifi9¥E8. 7| nthegher i§ | hoWLnd™g aligtpotiveso
exhi bits openi ng angmisddismient) ofhardispensingi esivehi 6oh ofirthel presentdnpeationni | ar
to those exhi bi t.ed L9 1t dis I .09 sal ye_ 60, = Ui |
contained withi r? co% z‘i"?%‘grltfzmvé Iqefyko%%gg{?ﬁsg?é t?\g 8i ggﬁ'g"re%‘g :?;]etfﬁ]dp%ge
discrete streams, ptantaines 32|efs thectywe ganerally shewspincddguneflci &orly

far fromslit 165. dimpiichyS dhRLC!thecheek! portiadt EthETRONIAIREH His Been

di spensi ng val ve 260 of th preisent |nver] I O Sfcirruw to the necg rgtﬁrtlon
19 of a resilient|yliysteateds| PiERensingcyalye $dn VR BRIRECES ige in
Figure 1. Dispensing dispenshty valvén6® gensoally r disglosed in rfigaretb,  Slit

di spensi ng valyes 0. . 0. Fi L Qur .
However, di spenl\sﬁl ngﬂs\gaf'igﬁ% in%rr\f)élgélgsaa@%ﬁ?g }aﬁ){}%\g& I;I/&flc?f&?at& %M ;95
extendi ng, non-i nt énsedisprgsingi t ¥alyes,60as digwevar.y dispemsing Frajuee 189 The
openi ng characteri sjnichfdedx Hndi dRittibaldipapenst nditsahge 2R 367 whitrogneral ly

L o o o PR, SaHAIBh FaEP B b nal b sl
nul tiplicity of strewrefram.enStits gtiterand yi6dutarar shorter oin tdveralntengthf t he
Lo Enclar e Bl TRL°T A BRSPS, SRR A Bl %0
i nventi on opening and closing characteristics which are in principle
similar to those exhibited by single slit dispensing valve 60.
Fluid material contained within container 12 will, of course,
be discharged in three discrete streams, provided slits 166
20 and 167 are spaced sufficiently far from slit 165.

Figure 8 discloses still another embodiment of a
dispensing valve 260 of the present invention.secured to the
neck portion 19 of a resiliently deformable container 12 of the
type generally shown in Figure 1. Dispensing valve 260 is in

— 25 most respects similar to dispensing valves 160 shown in
' Figure 7 and 60 shown in Figure 1. However, dispensing
valve 260 employs a multiplicity of radially extending,
non-intersecting slits 265, as generally shown in Figure 8.
The opening characteristics exhibited by dispensing valve 260
30 are generally similar to those exhibited by dispensing valves
160 and 60. However, fluid material will be discharged
through dispensing valve 260 in a multiplicity of streams
oriented generally outwardly from the center of the valve,
each stream of fluid material corresponding to one of the slits
35 265 in the dispensing valve 260.



herein disclosed, It will be appreciated that the present invention nay be
practiced to advantage enploying one or nore slits in the concave shaped- .
portion of the dispensing 5 valve, provided the silts are - ~a
non-intersecting with one another. Because the slits are

non-intersecting, the opening characteristics of the valve are believed to
be dependent upon a snap-buckl i ng2@henonenon which results im a conplete

i nversion of the entire valve at a predeterm ned threshold 10 pressure.

By way of contr dstom pther embodirmintes of miheyi present eriswentiony slits typically

" espond pPelnCigERRHYL NET AR BRCSTEchled: haFIUHe RhieheY Of one or more

angul arly shaped el enents e Intersecting slits along fold |lines
which ERYeshnBY thG'aﬁﬂF%‘r rr??stad"é'rﬁ’dége o?mplq’Yé"QS"“P nPErsecting slits.

Because miorer ¢A€£L0n! nheraﬁhcaaree%aupeds biGsn t 6F fibieC Aidpensipgosi ng edges of
each. non- Entersectr ai nst, one other until such tine

i ﬁ rrgre trqg noé q in e
as t?re 8’6 'ngpf‘m 35 oI pr% Sur¥9s c el NG sﬁ'é ﬂﬂ val ves of the
pr esent anathart.i oBecausehtiyh|sfitscare nesrittarsectingy, Why qﬁenmg contrast, any

I ncr eas‘éhQFaét@{-ﬁ&Eﬁ'ofpiﬁ‘é%i\?e 2P0 Bdifkvied N 'b‘érd énd’@tvﬁﬁoﬁ”p' oying

I ntersecting sli a tendency to 1nitrate otin the angularly
shaped @l etRaprbuckingd Rienomenpnt syRigh: i nesulls; t'§ 2t CP@PH#FS distinction in

t he Opemww @dmnemhmlmwla:rpmuﬂﬁaear ithPeghvi@nd of f action 25
eak r sr stanc t he resent i nventi on,

chaflct STRATES LBV MNP BobtRRTIprY, SPLIREE BPSBIEE T oy no
i nt er sedntengecting s slits ttlypﬁcaikygarelsportd shoulidcedasedbdntetrad t hat each of

the sli E,;aﬁdlréstg tgdPry].g% ?Qgimgv\xﬁl gﬁé glpstnty;.ep equr‘? i nvent i ona':??1

subst an ear ement that e
slit beSBBB u?é!"?“ﬁrfﬂ"ﬂﬁf‘ byndhe er"?ﬁe"'§%ﬁ$§'!$nﬂf§| 1ajong nfodd" as utilized

herei n timeshaiwiniéier | itepetinett i t&\éreadl&emaét anshd#eVigh | QRef rom a strai ght
Lgnificant .enou te a fold |ine anywhere al ong

| i h
tneT35 HisRaiog e acaleh sBE Ao Pubtd e Bnctei SR o d | e w1
29 conveotforne tbp coppasing cddgess of @hch hrorv-dhterseetingaslit more

tightly against one another until such time as the opening
threshold pressure is achieved, dispensing valves of the
present invention are highly leak resistant. By way of
20 contrast, any increase of internal. p;'éssure applied to prior
art valves employing intersecting slits has ‘a tendency to
initiate pivoting of the angularly shaped elements formed by
the intersecting slits. It is this distinction in the opening
and closing mechanism which provides crisp on and off action

25 as well as leak resistance in dispensing valves of the present - o/
invention, characteristics not found in prior art dlSpensing
valves employing intersecting slits. '
In this regard, it should also be noted that each of
the slits illustrated in dispensing valves of the present
30 invention is substantially linear in character. While it is not
a . requirement that each slit be -abeolutely_ straight, the term
"substantially linear" as utilized herein to characterize such
slits means that any deviation from a straight line should not
be significant enough to create a fold line anywhere along the
35 length of the slit, since the creation-of such a fold line will
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snap- buckl i ng phenonenon to a pivoting phenonenon. Wile particular

enbodi nrents of the present invention have been illustrated and
descrtbed, it will be 5 obvious to those skilled In the art that various
changes and nodifications can be made wi thout departing fromthe - scope of
the invention, and it is Intended to cover in the appended clains all such
nodi fications that are within the scope of tqs Invention. 10 15 20 25 30
35 111111171 1212171 11 11111 11 1111 CLAIMS

* C L M S * lcorvddtexttd e opeakmpe methanisnii ngf anbe di ¢419asi frigma fal ui d
materi al through a_di s_ghar!?ie or'hfri‘ce in response topgﬁnual lX applied forces
and for automati caF'I‘?P H& Pre W%&rﬁg%‘ﬁi}r‘%ﬁi WERYCai d nanual | y )

.applied forces are renovedWhilei d particater alembddimegts exifst ahe t presaitage

when stored wth if@eﬂhﬁﬁh%ﬁ% % ddr Cﬁu&@‘!}\e@ dng 0&&%’?&?&,' NtelWiRdiat €
di spensing cycl es, said package conprising: (a) a resilient|y defornable
contai ner for housPlyloysi tp tthesel sidiled ilal theare that: xpriouseghanges agda
degree of - flexi bnbdifications! cahebé mh@e WRhBUE iy i @om thereof in
response to nmanual forces

, Lied. . thereto,_ and a_.degree of .
resilience sufficient %%”e‘f%ﬁ?géﬁ‘(%‘m'cﬁf’f’y'ttl? T@"ﬁﬁae%of:ﬁ‘é%r i“brféﬁeti on
when sai d manual | yapperidest cElaimsasalhrma%nmué&ﬁdahbnsf that ara owitkim ctheer

I ncl udi ng sai d di sglied6f Fhid imve (b) a self-sealing dispensing-valve
whi ch opens at_a pr%b?etgr(rﬁ:ﬂn;eII tnrtieasaﬁol d pressure which Is greater_  than
the maxi mum Wdraullc head pressure exertible by the fluid

o
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mat eri al when housed In said contai ner whep—said—dischargeorifice is '
downwardly oriented, said self-sealing dispensing valve being sealingly- . _
il

secured about its periphery acros®©@ai d di SCIJ ﬂ’"l uumutai d St
M " ncave shaped

cont ai ner d di spensing val ve having a ce b )
portion cgﬁsed of resilient material, said valve beingoriented relative

to said discharge orifice so that said centrally | ocated resilient portion

(o sai d d i ce s ai d centrally | ent portion
concave hiped sty | Aoexiil, Gk Rie slorifigtand HISRBRIIRG §OTC, | ©0, 0"
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P g forces applied thereto and a .degree of
resilience sufficient to return automatically to
its undeformed condition when said manually

sapplied forces are removed therefrom, said
container Including said discharge orifice; and

(b) a self-sealing dispensing valve which opens at
a predetermined threshold pressure which is
greater than the maximum hydraulic head

pressure exertible by thg___flu—i-(.l“ i
material when housed in said container

when sald discharge orifice is c_!oému)argl_ly
oriented, said self-sealing dispensing valve
being sealingly secured about its periphery
across said discharge orifice of said container,
said dispensing valve having a centrally
~located concave shaped portion combrised of
resilient material, said vaive being oriented
relative to said discharge orifice so that said
centrally located resilient portion is inwardly
concave when said container is in an
undeformed condition, said concave shaped
resilient portion of said valve includlng"at'
least one substantially linear slit extending
through its thickness from its innermost
surface to its outermost surface, sald valve
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fluid material through a discharge orifice in response to.manually applied
forces and for automatically ceasing the dispensing operation and venting

t he'\package to the atnosphere when said mdlual |y appli 1 f
removed, said package al so being resistant to |eakage WWJMim,m,w,"ts
discharge orifice downwardly oriented internediate disfensinty cycles,
sai d package conprising: (a) aresiliently deformable plastic bottle for

housing said fluid material, said bottle exhibiting a degree of
flexibility sufficient to pernethibittrg rext iabilityt bhereadergo invespions éront 0

manual forces applied thereto gnddgsglcfzgrqﬁ g?d{fsi’éfén@ggg Sufdh&d enfnd ©
onditydn when

return automatically to Its undeforied c ) safl d manual I'y applied
forces are renpved therefrom leakoresistent pegitigni #¢ a3 aPen. fewawardhy d

orifice conprising a neck on seirf/ekQt UhSeaid8dpositivh wherMsaid msnudly
sel f-seal i ng di spensi ng val ve which, opens at aFgr edg},’erm ned threshgl d
pressure which is greater tharPRMEhaRNTHR ADCERER i EPRe RICHPWS INpide

exert i _bI e by the f I _ui d nat eri ataidh(enntail_leledbeyond _thei mmsmlkioftdpleeinmen
sai d discharge orifice is downyaldlye ff gé‘&f%hﬁ?} %é@b%‘ﬁﬁﬁi 'difterial
di spensing val ve being sealingly secured about |ts periphery across said
di scharge-orifice of said bottisedischapged Sfsamss?id GamtpinemdhiRpgh @aidral |y

| ocat ed concave shaped portionglonpr isaedl Qhivieess! il6Rg akashidemasudt eri al ,
said valve being oriented rel ati v{eq%o sai d

centrally located el astoneric ?ﬁﬁ' nf°r§e§ n%f%}?r %%Hg%bg#gﬁgﬁ&?&hggrbgﬂ Ide
is in an undeforned conditioninteenal pressare excepdihge| saidonthreshoddti on
of s_ii/d val ve including at | ea&;erga& %%@&t I §¢ | ¥aid! i\;y?@é' stdib digdi ng
further exhibiting an ability to automatically
cut-off said fluid material discharge by
returning to a closed, inwardly concave,
sealed and leak resistant position whenever
said manually applied forces are removed from
said container.

2. A flexible package for storing and dispensing a
fluid - material through a discharge orifice in response to
manually applied forces and for automatically ceasing the
dispensing operation and venting the package to the
atmosphere when said manually applied forces are removed,

G said package also being resistant to leakage when stored with
' its discharge orifice downwardly oriei:\ted intermediate
dispensing cycles, said package comprising:

(a) a resiliently deformable plastic bottle for
housing said fluid material, said bottle
exhibiting a degree of flexibility sufficient to
permit deformation thereof in response to
manual forces applied thereto and a degree of
resilience cufficient to return automaticaily to
its undeformed condition when said manually
applied forces are removed therefrom, said
bottle including said orifice, said orifice
comprising a neck on said bottle; and



through its thickness from its |nnererst—§trrf'a‘C‘e*’r‘G—rs—'0‘Ut‘errmst :
surface, said valve exhibiting an a ity to froma -~ -«
cl osed, inwardly concave, sealed an eak-resi Elm ;ﬂﬂﬁﬂﬂmilo an opefir~’
outwardly convex, unseal ed position when said forces

I ncrease the pressure i nsi de said container beyond the threshold opening

pressure of said v@ ! Ca tmrsgm%év&kéeﬂghgr lvg[vd @,ﬁhﬁcgﬁy&eqtf rom said

bottle through sai I 'n-sal e as as said nanually appl i ed
forces on said bottl@ pnﬂﬁsamwedaﬁhrpmﬂﬂnareﬂ%%w@c eddeeding said

t hreshol d opem ng pre pégtgrofthaal dther! wraxirfigmd Nyamlfwrhbm exhibiting an

ability to automati cal - QfJ Ld fluid mat y returm ng
to a closed, Inwardly P 59 esrgg'lbe(f BIndhe 5‘; reglag an posi tion
whenever said manually appl i ediifesy depsade renpvied seidnbettled bottle. *

C L M S * Jnen Tesid! BiﬁchEF%Pa‘b'fﬁ?& ofs ChgivAiwakaly O aim 2,

wherei n sai d def ornabl e_contail ner or I ncl udes, neans for storlng sai d

contai ner or bottle wiariented. Jisaid o self-sealing c AIRRANMNG Y3l¥e ent ed
I nt er redi at e di spensi r&mgclsesungty vaj-bdxmbbetpmskam-imeﬁ aim3, wherein

said neans for storin t t t charge orifice
downwardly oriented c%%%% é@u?ﬁ lr%%yr'#sae g % EP&&% bl e package of
Claim 4, wherein said Mnsdiﬁsﬁﬂﬂngpewelw daving o aiqestrally bottl e

conprises a hook | ocatjgeatall ‘coRcdvd t ,ggds &l&pné@ﬁmge@r opottle. 6. The

bot 1 om of sai d_cont a.c'rrie'aﬂlﬁntbéﬁeiéﬁé‘rf?a-’vﬁw e, SRR BRNGT Gaim 1 or
Claim 2, wherein said aﬁaéﬁtedea'blatlyajltspeald nglsv:héng; |G'iﬁoerpso sed of
silicone rubber. e
that said centrally located elastomeric portion
is inwardly concave when said bottle is in an
_éﬁdefon_h.ed' condition, said " concave shaped
| elaétomerit_: portion of said valve including at
least one substantially linear " slit extending
_through its thickness frq_m its innermost
surface to its outermost surface, said vaive
exhibiting an ability to undergo inversion from
a closed, inwardly concave, sealed and
leak-resistant position to an open, outwardly
convex, '"unsea_l_ed- position when said manually
applied forces increase the pressure inside
said container beyond the threshold opening "
pressure of said valve, whereby fluid material
is discharged from said bottle through said slit
in said valve as: long as said manually applied
forces on said bottle maintain an internal
pressure exceeding said _t_h,r"eshold opening
pressure of said valve, said valve further
exhibiting an ability to 'au.t-omatically cut-off
said fluid material discharge by returning to a
~closed, inwardly concave, sealed and leak
resistant position whenever said manually
~ applied forces are removed from said bottle.



8. .The flexible package of Claim 1 wherein said deformabl e container

I.s conprised of plastic and said di scha.r.%;. orifice conprises a.neck. on said
cofitai ner. 9. The flexible package of O & ;?8, wherein said self-sealing

di spensing valve is seallngly secured across said nec m I r or
bottl e by neans of Interlocking flanges. 10. The flex” mlﬂﬂ"'@ﬂmﬁ meai m
8, wherein said self-sealing dispensing valve is sealingly skcufed ad: oss
said neck on said container or bottle by 'nmeans of a val ve securenent
menber engagi ng sai d neck, 35ai ThellfiexiBRC WaeKkage b6EMORImhaviord Glaim 2,

tricall i i ifi ip,lt * .C L M S
: Ozgggr :r;)g? sﬁr ? al:g'?‘%gﬁﬁ%ld rsgﬂl‘gr @rﬁfaj‘ﬁab?é:%phgaiﬂaé O Patts ingludes means, far oqual -
to the maxi num di astdring osaichecortairere orhdmttiepwith oitsofdischargeelorifieml i ng
di : Ive. : ’ haoed
| Spensing val ve %wﬁ%ﬂ%%g&ht&&‘%%%Yd%gﬁ%@nﬁwﬁiye shape

portion. 11. The flexible age of g an auxiliary
sealing nenber releasably secured to said valve securenent nenber, said

auxi liary sealing menber hani nTha flekfblangasikiiee of UCHEIMNBI, awh¥reéial 38iadi ng
with the outernost surfage 0 he caqncave _shaped ' f..said
self-sealing di sper'{?lgﬁﬁ (;%I 7 °'{"39 p?aégeﬁ?ﬁkgm*{)ﬁﬁ Eﬁiéideg'fqﬂititﬁr%?gm'@s? in
excess of the thresohifice dpwnivacdiyr esiented compais¢svsuspengiaromeans: enoval of

said auxiliary sealing nenber. 12. The fl exible package of Claiml or Claim

2, wherein said concave shaped ortion of sai | f -sealing di spensing
valve is of. substantially 3uni %BFnE‘FHFQ:'ﬁnBEE‘.‘a%P? Qié“‘fiexWBPﬁgﬂaéﬂ‘ﬁge of
Caim 1 or d ai m heankefar nsuspending osaidy contdined opobottite comprises] a

sel 1 seal i ng di SPeqghdokilet®sf ok Udbfork fUbdiliPldrthinerObe it 7 SeCti g

substantially linear sli exi bl e package of Caim 13, wherein
said non-intersecting substantially linear slits are aligned

substantially parallel to @)e apgt fRikible package of Claim 5, wherein said
hook is rotatably secured to the bottom of said container or
bottle.

7. The flexible package of Claim 1 or Claim 2,
wherein said self-sealing dispensing valve is comprised of

silicone rubber, i

8. The flexible package of Claim. 1

wherein said deformable container "+ is comprised of
plastic and said discharge orifice comprises a neck on said
— container.

9. The flexible package of Claim 8, wherein said
self-sealing dispensing valve is sealingly secured across said
neck on said container or bottle by means of interlocking
flanges. -

10. The flexible package of Claim 8, wherein said
self-sealing dispensing valve is sealingly secured ac:oss said
neck on said container or bottle by means of a valve
securement member engaging said neck, said valve securement
member having a concentrically aligned circular. orifice in its



15. The fl exi ble package of Claim 13, wherein sald non-intersecting
substantially linear slits are %lally orien of sald» s

concave shaped portion of said I'f-sealing dj ' 16. The. &
flexi bl e package of Claim 1 or Claim2, wher§l!iﬁﬂ'z&mﬂnﬂlgﬁyl ing .
di spensing valve is sealingly secured across I'de «d container or
bottle by nmeans of a val ve securenent nenber engagi ng -sai d neck, said valve

secu and sald hei n eal in secured to one
oot her (PREETIRT CRTese ARt srenemanites iavirerd) SRBe ak orral o 19
The fl exileast pqukbgte dhednaxnmlmodlaﬁ!eaemdf ﬂvhecemca\@alsﬂlapedcave shaped

portion ﬁ:farfi%hdmseéa (%;.{: sgggg?sgg Q‘ vzyg | gl O,a% ¥¢mol ded across

t he di scharge qrjfice sal eS| rnab e cC ainer or bottle.

18. The ftf‘éxﬁ‘ﬁﬂ'é P IedgRdidi cancarm qha@@d@amw wherein said centrally

| ocat ed concave shaped portlon of said self- seallng di spensi ng val ve i s not

rigidly constrai ngd ahout e hery fle ackage of Claim

18, wherein sai dnﬁént g‘FI @’dgt%a&?‘%ﬁc%ﬁ/ﬁ?ﬂh;@d M"ﬁ? T‘ sai d

sel f - sealawxitiatys psealingy mamberu seleasablyd sesuoeé éqd said avaleei | i ent annul ar

si deval | ,sekbﬁe.eémermmrof sam hsGRh kY egﬁguﬁ@ qfaw pe' ng sealingly
S or| 1-ce~ o

secured about its ﬁerl across ‘sal d sai d cont ai ner

or bott| Siz&pnd, shane b?@?ﬁﬁk‘éﬂ! fcginciding n‘gitﬁnéhél SpEeRIMIS a fluid

rméI e][i al s‘drfﬁeg_fbfaltdesebatm oshha‘pege poitiofs TN $aid Osmeamlihg apgl i ed flolr ces

- and for al,Ly,.ceasing the dispensing qperation when said manual |y
applied %%@éﬁstlhg %%ﬁosgdpr g B%%%ﬁ&eigf'gﬁ??bgf rfbreiségreﬁ dft to | eakage

when st orexgess tdf the tmrsemmgepemmgu eeessunenaf dsajd ovalyet pdiornt er nedi at e \/

di spensi Rg famdvalt ofSsaid RGEIARE geggmg ﬁbg,ge,.( a) a resiliently deformable
contai ner for housing said fluld matéri said container exhibiting a

degree of erX|b|I|ty sufficient to permt :
The flexible package of Claim 1 or Claim 2,

IWherein sald concave shaped portlon of said self-sealing
dispensing valve is of substantiaily uniform thickness.

13. The flexible package of Claim 1 or Claim 2,
wherein said concave shaped portion of said self-sealing
dispensing valve contains a multiplicity of non-intersecting
substantially linear slits. '

14, The flexibie package of Clanm 13 wherem sald
non-mtersectmg substantially linear slits are aligned
substantially parallel to one another. -

15, The ﬂexlble package of Clalm 13, wherein said
non-mtersecting substantially linear slits are radially oriented
about the center of said concave shaped portion of said
self-sealing dispensing valve.

16, The ﬂexlble package of Clalm 1 or Clalm 2,
wherein said self-seahng dispensing valve is sealmgly secured
across said neck on said container or bottle by means of a
valve securement member engagmg said neck, said valve



deformation thereof in response to manuai forces applied thereto and a
degree of resilience sufficient to retiuen automatically to its undeforned

coneition when said manual ly applied f es are remov

contai ner including said discharge orifice;, and (b)emsm'ﬁ mlmgmﬁmlr

di spensi ng val ve which opens at a predeterm ned threshof dcpressureswhich
greater than the maxinum hydraulic head pressure exertible by the flui d
mat eri al when housed in said container when said discharge

orifice i s downw&egUieRANteMepber sandl said| yalvebeing serlingdvsserypredatye being

rel easably and sowki agbghe?EBvr ec-infertion Woldieg FReh YdidgsiniRy palyindHigchar ge
orifice In said G t sai d di spensing valve having a centrally

| ocated concave ™ ﬁaSesd portion conprised of resilient material, said
val ve being oriented relative to said di scharge orifice so that said

centrally located resilieft peiel ¢ xl,g,el gé}é/ &pr@,gw phen eaidl gontai ner

is In an undefornmed condition, sai conc aped resilient portioh of
sai d val ve | ncl udthegein F%‘Qstc%ﬁévgutﬁé‘ﬁaﬁﬁ eﬂq"§'°F‘| farsaid; (se Xﬁéﬂm‘hg

t hr]?ugh i tsd t h:dlk;miﬁngf valve S mid@iﬁﬂfmﬁolﬁwfmﬁothé ded:herlgbg |
ond rversion 1 r QAT Phdald MaRErEf, delarmanle WBELEr B L0 it

position to an open, outwardly convex, unsealed position when said manually

applied forces increase tfge PrHQSYiekible HabRags 2 cxsmmtﬁlaerciaﬁwﬂd the
t hreshol d openi ng’g{)ressure of said valve, wheTeby fluid nmateri al

di scharged from eiy Seld rféf‘tfﬂ%d%‘l:?tgﬁl ePngave F'PP%%H cP"\'/'HPUe°5§aF‘bng as
sai d manual |y appglelfegedling alispensiagdvalve is not rigidly constrained about

—
its periphery.

19. The flexible package of Claim 18, wherein said
centrally located concave shaped portion of said self-sealing
dispensing valve is secured to one end of a resilient annular
sidewall, the other end of said resilient annular sidewall being
sealingly secured about its periphery across said discharge
orifice of said container or bottle.

20. A flexible package for storing and dispensing

a fluid material through a discharge orifice in response to

manually applied forces and for automatically ceasing the

dispensing operation when said manually applied forces are

removed, said package also being resistant to leakage when

stored with its discharge orifice downwardly oriented
intermediate dispensing cycles, said package comprising:

(a) a resiliently deformable container for housing

said fluid material, said container exhibiting a

degree of flexibility sufficient to permit

deformation thereof in response to manuai

forces applied thereto and a degree of

resilience sufficient to return automatically to

its undeformed condition when said manually

applied forces are removed therefrom, said

container including said discharge orifice; and
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cont-ainer maintain an internal . sure exceedi ng said threstol d .

_~openi ng pressure of said valve, said valve fur AT nability to -
automatically cut-off raid fluid material di SCH Hlm l Hggﬂﬁ@ng oL e
snap- back buckling back to d closed, Inwardly concave, e +and | eak

resi stant position whenever said-ggnually applied forces are renpved from
sai d cont ai ner. (b) a seif-sealing dispensing valve which opens at *

L a .predet_erni_ned threshold pressure which is
w__ greater than the maximum hydraulic head
pressure exertible by the fluid material
when housed in said container
when said discharge orifice is downwardly
oriented, said self-sealing dispensing valve
being releasably and sealingly secured about
its periphery across said discharge orifice In
sald container, said dispensing valve having a
centrally located concave shaped portion
comprised of resilient material, said valve
being oriented relative to said disch_érge orifice
so that said centrally located resilieht portion o/
is inwardly concave when said container is in
g7 undeformed condition, said concave shaped
resilient portion of said valve including at
least one substanﬂally. linear slit extend_ing
through its thickness from its Innermost
‘surface to its outermost surface, said valve
exhibiting an ability to undergo snap-through
buckling and inversion from a closed, Inwardly
concave, sealed and leak-resistant position to
an open, outwardly convex, un_séaled position
when said manually applied forces increase the
pressure inside said container beyond the
threshold opening pressure of said valve, : ~
whereby fluid material is discharged from said
container through said slit in said val_v_é as
long as said manuaily applied forces on said
container maintain "an internal pressure-
" exceeding said threshold opening pressure of
said valve, said valve further exhibiting an
ability to automatically cut-off rnaid fluid
material discharge by underdoing snap-back
" buckling back to a closed, Inwardly concave,
sealed and leak r_es_istan't\ position whenever

sa'i'd. manually applied force$ are removed from
said container,
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