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FLEXIBLE BARRIER MEMBER USEFUL IN AEROSOL DISPENSEItS/
This application is a ooni:inuation-in-part of United

States patent Application Serial No. 08/084,638, filed June
titled "Flexible Barrier Member Useful In Aerosol

29, 1993,
Dispensexrs”.
Background of the Invention
1. Field of the Invention

This invention relates to pressurized dispenser

such as aerosol packages, wherein the product to be

and the

paclcages '

dispensed pressure-generating media, i.e. the

' propellant, are maintained in isolation through separation on

An aerosol package of this type

is generally referxed to as a "barrier pack” aerosol package.

2. Description of "the Prioxr Art
Aerosol barrier packs of the prior art have been of
In the piston-type barrier pack

at least three general types.
the barrier is a piston-like component that is mounted in the
container in .sliding relation to the inside surface of the
container. The product to be dispensed is disposed on the
valved side of the plston and the propellant which generates
pressure within the container, is on the oppos:.te “side of the
piston. In Aerosol Handbook Second Edition, 1982, there is
described a piston-type aerosol dispenser marketed by American
Can Company undex the trade-name "Mira-Flo".  "In the Mira-
Flo dispenser the piston skirt is designed to. seal’ aga:.nst the
sides of the container to prevent the propellant gas from
passing into the product chamber on the other’ s:.de of the
Actuation of the aerosol discharxge valve causes a
reduction in pressure in the product chamber thereby result:.ng
in the pressurxe in the propellant chamber urga.ng the piston
toward the discharge valve and causing the da.scharge of

product through the discharge valve. Examples of a piston-
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FLEXI BLE BARRI ER MEMBER USEFUL | N AEROSOL DI SPENSERS This i nvention
relates to R%ﬁ%%ﬁé#ﬁed di spenser packages, such as aerosol packages,

wherein the

t he propell ant,

to be dispensed and the pressure-generating nedia, i.e.
are maintained in isolation through separati on on opposite

sides of a barrier. An aerosol package of this type is generally referred
to as a "barrier pack" aerosol ~2-
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type barrier pack are described in United States Patent Nos.
3,022,923, 3,756,476 and 3,929,132.

In a second type of aerosol barrier pack, a flexible,
collapsible bag is affixed within the container opening either
to the aerosol discharge valve or to the bead of the container
opening. The Continental Can Company in the late 1960's
introduced an aerosol barrier dispenser known as the "Sepro-
Can”. The Sepro-Can includes an interior plastic product bag
having an opening that is attached to the valve opening at the
top of the container. The side walls of the bag extend along
the side walls of the container and are pleated like an
accordion so ﬁhé bag can collapse inward and upward under the
influence of pressure in the remainder of the container as the
bag is emptied. Patents which illustrate a barrier pack of
the second type are set forth in U.S. Patent Nos. 3,788,521,
3,896,970 and 4,067,499. Modifications of barrier packs oi
the second type include attaching the bag to the side wall of
the container or to the joint formed between the side wall of
the container and the top of the container.

A third type of prior art barrier pack is an unfoldin
cup-shaped barrier wherein the barrier has an outer wal
terminating in a sealing flange, said outer wall bein
diéposed contiguous to the inner wall of the container. Th
inner wall of the barrier is initially folded within the oute
wall, the inner wall terminating in an end closing portion
The barrier is contained in a valved aerosol container an
sealed at the joint formed between the sidewall and the bottc
end closure of the container. Product is admitted through th
valved opening of the container and propellant through a por
in the bottom end closure of the container. Actuation of tl
valve reduces the pressure in the product compartment ar
results in the inner wall of the barrier unfolding from with!
the outer wall of the barrier and causing the end-closii
portion of the inner wall of the barrier to advance a
thereby urge the product toward the discharge valve. A pate:
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package. More specifically, the present invention relates to a nethod for
handling a plurality of unitary flexible barriers for use in a

pl ur al - Y6h&®13Wh| ved pressure contai ner. Aerosol barrier PETRISS4H750Me
prior art have been of at |east three general types. In the piston-type
barrier pack, the barrier is a piston-like conponent that is nounted in the
container in sliding relation to the insBde surface of the container. The
product to be dispensed is disposed on the valved side of the piston and

the propellant, which
which illustrates the third type of prior art barrier pack is

U.8. Patent No. 3,109,463.

A problem with the piston-type barrier pack of the first

type is the imperfect seal between the side skirt of the

5 piston and the side wall of the container which allows

propellant to seep into the product with consequent discharge

of ©propellant during product discharge as well as

contamination of the product with propellant. Also, it is not

uncommon for aerosol containers to be dented and thus lose

10 their true circumferential shape, with the consequence that

the piston is incapable of axial movement within the container
past the aberrant configuration.

. A problem with barrier packs of the second type wherein

the barrier is affixed to the valve or valve opening of the

15 container is that the barrier collapses in a manner to cause

pocketing of the product within the collapsible barrier with

consequent undesirable diminution of the evacuation of the

product from the container.

In the third type of prior art barrier pack described

20 herein, the unfolding cup-shape barrier does not advance

progressively and uniformly against the inner wall of the

container but tends to pocket and entrap product against the

wall or within pockets formed in the barrier itself as it

unfolds. Attempts to solve these problems have included

25 adding an additional rigid piston to the end-closing portion

of the inner wall, or adhering the outer wall of the barrier

in peelable fashion to the inner wall of the container.

Generally, barriers of the third type can be difficult to

form, as well as to insert into and seal with the container.

30 There is, therefore, a need for a flexible

product/pfopellant barrier for an aerosol container that is

easy to manufacture and ship, that is éasy to insert into and

seal to the container, that prevents leakage of the fluids

from one compartment to the other compartment, and that does

35 not pocket and therefore preclude evacuation of significant

amounts of the product to be discharged.
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generates pressure within the container, is on the opposite side of the

pi ston. I n Aerosol Hanbook, Second Edition, 1982, there is described a

pi ston-type aerosol dispenser narketed by Anerican Can Conpany under the
trade-nane "Mra-Flo". In the Mra- Flo dispenser, the piston skirt is
designed to seal against the sides of the copntainer to prevent the
propell ant gas from passing into the product chanber on the other side of
the piston. Actuation of the aerosol discharge valve causes a reduction in
pressure in the product chanber thereby resulting in the pressure in the

PrPelLap, charter urot 1o, e P 9B hsglarge v ve and caue, o
- The present invention relates to an improvement in the

third type of barrier pack. In its broadest aspect, the

5 present invention concerns a unitary flexible and expandable
barrier for use in a plural-zoned, valved pressure container
wherein the barrier has a shaped spatial form 'having
sufficient rigidity to maintain its shape prior to insertion
into and use in a plural-zoned, valved pressure container.

10 The barrier comprises a flexible and expandable wall portion
having an outer wall segment and an inner wall segment
connected by an angled fold, the free terminal end of the
‘outer wall segment forming a seéling means and the terminus of

the inner wall segment distal to the fold extending into a

15 central piston region that closes the barrier. 1In a preferred
form, the outer wall segment is steeply frustoconical in shape

and terminates at its free end in a sealing means, and the
inner wall segment is disposed in juxtaposed relation to the
inner surface of the outer wall and in steeply frustoconical

20 shape opposite to the frustoconical shape of the outer wall
segment so as to form a small acute angle between the outer
wall segment and the inner wall segment; the terminus of the
inner wall segment distal to the fold being closed by a
central piston region to thereby complete the unitary barrier

25 member. Further, the inner wall segment is sufficiently
flexible to permit the inner wall segment and said central
piston region to move in an axially upward direction under the
influence of propellant pressure and for the inner wall
segment to reverse its frustoconical shape. Still further,

30 the outer wall segment has sufficient expandability to expand
outwardly under the influence of propellant pressure to
progressively and substantially conform to the inner surface

of the container from the terminal sealing means to the fold,

and the inner wall segment has sufficient expandability to

35 expand outwardly under the influence of propellant pressure to
substantially conform to the inner surface of the container

This Sheet Has Been Re;ilaced
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from the fold upward as the inner wall segment reverses its
shape.

By virtue of having sufficient rigidity to maintain its
shape prior to insertion into the container, as well as the
presence of the tapered outer wall segment, the barrier of the
present invention is very easily insertable into the bottom of
the container. By virtue of the tapered outer and inner wall
segments, the barrier is nestable with like barriers for
convenience and cost savings in shipping. Further, the
nesting facilitates fast and simple machine feeding of stacked
barriers sequentially into the containers.

In a preferred form of the invention the outer wall
segment is thicker and more rigid than the inner wall segment;
the inner wall segment also is of .slightly less length than
the outer wall segment; and the sealing means is a radially
extending flange which acts as a gasket between the bottom of
the sidewall of the container and the bottom closure of the
container. The central piston region also may be thicker than
the inner wall segment.

The overall length of the flexible and expandable wall
portions and the contour of the central piston region is
designed such that the barrier upon full evacuation of the
product from the pressurized container will tend to press
against all inner surfaces of the container to thereby
maximize the evacuation of the container contents.

A particularly advantageous material for barriers is
polyethylene terephthalate (PET). Where permeation across the
barrier is a concern, the barrier of the present invention may
utilize a unitary multi-layer configuration. Such multi-
layer configurations, their materials of construction and
their manufacture, are well known to those skilled in the art.
Generally, in a three-layer system, the inner layer is a
material that prevents transport of propellant and product
therethrough and the outer layers are inert to the propellant

and product.
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- 2- type barrier pack are described in United States Patent Nos.
3,022,923, 3,756,476 and 3, 929, 13- 2. In a second type of aerosol

barrier pack,

a flexible, collapsible bag is affixed within the contai ner

opening either to the aerosol discharge valve or to the bead of the

cont ai ner
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Brief Description of the Drawings

Figure 1 is an elevational cross-sectional view of an
embodiment of the barrier of this invention.

Figure 2 is an elevational cross-sectional view of the
barrier of Figure 1 positioned within ‘an empty aerosol
container with the top opening of the container shown in
schematic and the aerosol valve not shown.

Figure 3 is a schematic cross-sectional view of an

embodiment for forming the seal between the barrier sealing

‘means, the sidewall of the container and the bottom closure of

the container.
Figures 4a and 4b are schematic views of the barrier of

this invention within an aerosol container showing, in Figure
4a, the barrier in an initial position a short period of time
after loading the container with product and propellant; and,
in Figure 4(b) the ultimate contour of the barrier after
evacuation of the product from the container.

Figure 5 1is a partial cross-sectional view of a
multilayered barrier of the present invention.

Figure 6 is a cross-sectional view of an embodiment of
the central piston region of the barrier of this invention.

 Figure 7 shows barriers of this invention in a nesting
relation.

Figure 8 is a schematic diagram of the several steps used
in fabricating the barrier pack of this invention from a

plastic sheet.
Figure 9 is a schematic of the thermoforming equipment

used in forming the barrier pack of this invention.

Detailed Description of the Invention

Referring now to the drawings, Figure 1 shows a unitary
barrier generally designated at 10, as it is initially formed,
said barrier having a wall 11 comprising a flexible and
expandable outer wall segment 12 and a flexible and expandable
inner wall segment 14 connected by a fold 15, the outer wall
segment 12 terminating in a sealing flange 16. At the

i




openi ng. The Continental Can Conpany in the late 1960's introduced an
aerosol barrier dispenser known as the "Sepro- Can". The Sepro-Can incl udes
‘an i nt eW®@ps/pI38&t i ¢ product bag havi ng an opening that is aPCadlsg#01a4t he
val ve opening at the top of the container. The side walls of the bag extend
along the side walls of the container and are pleated |ike an accordion so
the bag can coll apse inward and upward uwrrder the influence of pressure in
the remai nder of the container as the bag is enptied. Patents which

illustrate a barrier pack of
terminus 18 of the inner wall segment 14, central piston

region 20 extends inwardly to close the barrier. It should be
noted that the outer wall segment 12 has a steeply
frusto-conical shape extending from the sealing flange 16 to
5 the fold 15, and that the inner wall segment 14 has a steeply
frustoconical shape oppositely directed to the outer wall
segment 12 extending from the fold 15 to the central piston
region 20. '
The outer wall segment 12, including the sealing flange
10 16, is sufficiently thick and rigid to impart a shaped spatial
form to the barrier and causes the barrier to be free—standing
‘and ready for insertion into the container.
It has been found that a barrier formed of PET with the
foilowing'dimensions has performed satisfactorily as a barrier
15 in a pressurized containex: '
Sealing Flange Thickness - .007"

Outer Wall Segment Thickness - .007"
adjacent the flange narrowing to .004” at
the fold .

20
Inner Wall Segment Thickness - .004%
adjacent the fold narrowing to .002"
adjacent the central piston region

25 Central Piston Region - .002" at the joinder of
the inner wall segment and the central piston
region and increasing to .004" immediately
within the aforesaid joinder and
thickening to .007" at the center area of the
30 piston

Length of Outer Wall Segment - 3 1/8"
Length of Inner Wall Segment - 2 19/32"

35 Container used with aforedescribed PET
barrier was a 202 x 509 straight sided
can which is 2 1/8" in
diameter and 5
9/16% in length.
40 .
The barrier had a 1° taper to each of the outer and inner

wall segments, 12 and 14, respectively, to form a fold 15
providing an included angle of 2° between the outer and inner
wall segments, 12 and 14. It is believed that a 3° taper to

Sheet Has Been Replaced
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the second type are set forth in U S. Patent Nos. 3,788,521, 3,896,970 and

4, 067, 499.

Modi fications of barrier packs of the second type include

attachi ng tH@984%%0 the side wall of the container or to the joint forned
between the side wall of the container and the top of the container. A
third type of prior art barrier pack is an unfol ding cup-shaped barrier
wherein the barrier has an outer wall termiT¥ting in a sealing flange,
said outer wall being disposed contiguous to the inner wall of the

contai ner. The
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each of the inner and outer wall segments will also function
satisfactorily. The central piston region for the
above—described barrier had a configuration as shown in
Figure 1, wherein the terminus 18 at the perimeter of the
piston had a depth of 0.188" and a radius of .063". The
sealing flange 16 for the described barrier had a turning
radius into outer wall segment 12 of .078".

Figure 2 shows the barrier 10 inserted in a valved
pressure container generally designated as 22, having inner
wall surface 23, and permanently joined to the container
through the sealing flange 16 by an appropriate crimping of
the flange 16 between the joint formed by the lower end 24 of

the sidewall of the container 22 and the perimeter of the

bottom closure 26 of the container 22. Without intention to
limit the type of pressure container (aerosol) with which the
barrier pack of this invention may be usefully employed, it
has been found particularly useful when employed with an
aerosol container commonly referred to as a “necked-in”
container. A sealable port 28 is provided in the bottom
closure 26 for introduction of propellant. A manually
actuable valve (not shown) is positioned in a manner well-
known to those skilled in the art in the opening 29 of the
pressure container 22.

In Figure 2, the barrier 10 divides the intexior of the
container 22 into a plural zoned pressure container; the
upper zone 32 for receiving the product to be dispensed and
the lower zone 34. for receiving the propellant. Generally,
the container manufacturer will insert the barrier 10 into
container 22, and seal the barrier to the container as
described above. A product filler will thereafter fill the
product and propellant into the respective chambers 32 and
34.

For many applications of the barrier pack of the present
invention within an aerosol container, the barrier 10, as
shown in Figure 1, will be inserted and bottom sealed intc
the container 22 as shown in Figure 2 and as described above.
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inner wall of the barrier is initially folded within the outer wall, the
inner wall termnating in an end closing portion. The barrier is contained
in a val V¥d 8880l container and seal ed at the joint formed shetwsen/sise
sidewal | and the bottomend closure of the container. Product is admtted
t hrough the val ved opening of the container and propellant through a port
in the bottomend closure of the container®- Actuation of the val ve reduces
the pressure in the product conpartnment and results in the inner wall of

the barrier unfolding fromwthin i ,
Alternatively, after bottom sealing the barrier 10

within the container 22 as shown in Figure 2, and with the
aerosol valve in place in the container 22, propellant may be
admitted to the container 22 in the zone 34 to cause the
5 barrier 10 to fully or partially expand (shown as fully
expanded in Figure 4b) within the container 22, it being
understood that the aerosol valve in the container opening,
if present, must be opened to allow the barrier to expand.
After the barrier 10 has expanded within the container 22,
10 product may be pressure filled into the zone 32 to cause the
barrier 10 to refold to the shape, or similar to the shape,
as shown in Figure 2.
_ A further alternative is to top seal the barrier pack of
this invention, i.e. to invert the barrier pack of this
15 invention and seal the sealing flange 16 between the top
pértion of the container 22 and the upper sidewall of the
container 22. In such a top sealing arrangement, product may
be introduced into the product zone to cause the barrier 10
to fully expand downwardly within the container 22 to
20 substantially conform to the inner surface 23 of the

container 22. During -the £filling of the product into the
container it may be necessary to provide a means for
evacuating air in the propellant =zone. After introducing

propellant into the propellant zone, the container is ready
25 to function to discharge product through actuation of the
aerosol valve positioned in the container opening 29. Upon
complete evacuation of product from the container 22, the
barrier 10 will assume a shape such as in Figure 1, wherein
the inner wall 14 will be folded within the outer wall 12
30 Dbut, with the sealing flange 16 being top sealed, the barrier
10 will be in an inverse relation within the container as
that shown in Figure 2. It is preferable in both of the
alternative arrangements and procedures described immediately
above that the outer wall 12 be substantially thicker and
35 more rigid than the inner wall 14.
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Figure 3 shows a configuration for annexing the barrie
10 to the container 22. Figure 3 shows the barrier'sealig
means to be a terminal flange 16 extending from the oute
wall segment 12. The flange 16 fits tightly between t%
flanges 24 and 26. The seam is formed by rolling the flangyg
24, 26 and 16 toward the side wall 12 to form a rolled seq
by techniques known to those skilled in the art. A doubyj
roll seam may be used. The thickness and length of t]
sealing flange 16 is dictated by the requirements of xroll
seams, which may vary by type of container and rolli
equipment. The sealing flange 16 may be thicker than t
contiguous outer wall segment.12. The sealing flange 16!@
function as a gasket in ‘sealing the ‘barrier to the base
the container. If necessary, an adhesive may be prov1dedl
the components that are to be roll seamed. :

Figure 4a shows the barrier in an initial p051tlon
short period of time after loading the container with prodg
and propellant. During this short period of time befg
consumer usage, the outer wall segment 12 has expanded duej
propellant pressure, from its Figure 2 position, to conté
and to fully conform to the inner. wall surface 23 of é

container 22. Due to the frustoconical shape of the ou§
wall segment 12, the contact and conformance of the o@
wall éegment occurs progressively upwardly from flange 1%
fold 15, thereby clearing the space between the outer w
segment 12 and the inner wall surface 23 of the container;
of product. :
Upon continuous or intermittent actuation of the vé
disposed in the top opening of the pressurized contair
product will bé evacuated from the container by lowering§
pressure in the product zone 32 and causing the gre:
pressure in the propellant zone 34 to expand the bar
against the product and force the product through

discharge valve of the container. As product is evacus
from the container 22, the inner wall segment 14 and
o .
i



- 3¢ which illustrates the third type of prior art barrier pack is U S,

Pat ent No. 3,109, 463. A problemw th the piston-type barrier pack of
the first type is -the- inperfect seal between the side skirt of the
WO 95/01300 PCT/US94/07514
- l 1 -
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central piston region 20 move axially toward the aerosol
discharge valve as the barrier unfolds.

The barrier may be dimensioned such that after
evacuation of moét of the product in the container the
central piston region has not yet risen high enough to shut-
off the product discharge orifice(s) in the valve. As
evacuation nears its completion, the barrier may expand to
assume the configuration shown by the dotted line in Figure
4b, it being understood that in Figure 4b the outer and inner
wall segments 12 and 14 contact and fully conform to the
inner wall surface 23.

it has been observed that the frustoconical
configuration of the inner wall segment 14, as well as the

- expandable nature of the barrier 10 toward the inner wall’

surface 23 of the container 22, results in the outer surface
of the inner wall segment progressively advancing in an axial
direction against the inner wall surface 23 of the pressure
container to cause the progressive advance of the product to
the discharge valve and a minimization of the capture or
entrapment of product between the outer surface of the
barrier and the inner surface of the container. Pockets are
not observed to form within the barrier itself.

The tapering of the outer wall segment facilitates the
invagination of the barrier of the present invention into the
pressurized container. The presence of the tapering of both
the outer and inner wall segments, and at small angles, also
allows maximum nesting of the barriers for convenience and
cost savings in shipping the barriers from a manufacturing
site to the site of the container manufacturing operation.
At the container manufacturing site, the stacks of nested
barriers facilitate fast and easy feeding of the barriers
sequentially into the containers. Each nested barrier may be
pulled from its stack into its intended container under the
influence of an initial vacuum in the container shell, each
barrier as it is inserted into its container shutting off the
vacuum; alternatively each nested barrier may be blown by air

————
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pi ston and the side wall of the container which allows propellant to seep
into the product wth consequent discharge of propellant during product
di scharge as “WelT™™ as contanination of the product wth propellant.
Al'so, it is not unconmon for aerosol containers to be dented and thus | ose
their true circunferential shape, with the cog&gquence that the piston is

I ncapabl e of axial novenent within the conta

configuration.
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past the aberrant
A problemwi th barrier packs of the second type wherein

from its stack into the intended container. The nex
container shell is fed under the stack of nested barriers
and the identical action continues for the next container an
next barrier. Containers continue to be sequentially fe
under the nested stacks of barriers, and the nesting provide
for a high speed and very simple feeding operation.

Figure 6 shows an embodiment of the central pisto
region 20 which includes a plurality of reinforcing ribs 10
that add to the strength of the central piston region 20
Depending on the weight and type of product being dispensed

it may be preferable to have a thicker and/or reinforce

central piston region-and/or thicker wall segments in orde

~ to insure uniform and complete discharge of the product

Alternatively, it may.be desirable to have the central pisto
region thinner than the contiguous inner wall segment t
enable the central piston region to expand fully into th
upper recesses of the container.

In order to overcome the problem of permeation o
propellant and/or product through the barrier found in prio
art dispensers, the flexible barrier in accordance with th
present invention is optionally made of a multilayere
material. Figure 5 shows a wall construction consisting o
an inner layer 102 designed to prevent transport o
propellant and product. Layer 102 is. sandwiched betwee
outer layers 104 and 106 that are inert to propellant o
product in contact with the outer layers. Adhesive layer
108 and 110 are optionally provided, or alternatively th
inner and outer layers 102, 104 and 106 may be fused togethe
by heat or other means. 1In one embodiment, the inner laye
102 is a gas barrier layer and the outer layers 104 and 10
are aqueous or organic fluid barrier layers. The gas barrie
layer may be made of PET, ethylene wvinyl alcohol
polyvinylalcohol, polyvinylidene chloride, polyacrylonitrile
cellophane or other similarly suitable materials. The oute
layers may be made of PET, polyethylene, (especially hig
density polyethylene) polypropylene, polytetrafluoroethylene

Thisl Isiiiet IiIIaiIBﬂen eﬂ




thé barrier is affixed to the valve or val ve opening of the container is
that the barrier collapses in a nanner to cause pocketing of the product
wi thin t MY EyPIEpsi bl e barrier with consequent undesirabl e dFhitHPPYFPLAf
t he evacuation of the product fromthe container. In the third type
of prior art barrier pack described herein, the unfolding cup-shape
barrier does not advance progressively ahkd-unifornmy against the inner
wal | of the container but tends to pocket and entrap product agai nst the

polybutane, surlyn ionoﬁer, butyl rubber, polyvinylidene
chloride, polychlorotrifluoroethylene, Penton,
polyvinylfluoride or other similarly suitable materials.
Ethylene vinyl alcohol and polyvinyl alcohol are preferred
S gas barrier materials and high density polyethylene is a
preferred aqueous or organic fluid barrier material.

Any propellants known in the art may be used with the
dispenser and flexible barrier of the present invention. The
barrier of the present invention requires smaller amounts of

10 liquified propellants than required in non-barrier pack
aerosol systems and in certain barrier pack systems using
compressed gases, thus allowing the economic use of more
expensive propellants. The present system lends itself to a

| maximization of the amount of product to be dispensed from a

15 given container.

The barrier pack of this invention is presently
manufactured utilizing a forming process generally referred
to as thermoforming. The thermoforming technique for
manufacturing plastic shapes from a sheet of the plastic

20 material is well-known in a general sense. Specific
modifications of the general techniques are used to tailor
the thermoforming process to the forming of a particular
shape. The schematic diagram of Figure 8 shows the several
steps involved in the forming of the barrier packs of this

25 invention. 1In step 1, the plastic sheet material, PET, for
example, having a thickness of .025", is passed through a dry
heat zone (oven) to bring the PET to a forming temperature of
250°-330°F. It is desirable to have the PET at 285°-300°F.,
that is, to avoid the extremes of the 250°-330°F. range. The

30 PET material found suitable for forming the barrier packs is
biaxially oriented and suitable for deep draw thermoforming.

The barrier pack of this invention is a deep drawn part
and thus is susceptible to "webbing”, i.e. the formation of a
fold of excess material at the mold base and the barrier side

35 wall. Where "webbing" is a concern, careful control of the
temperature of the plastic sheet material is critical.
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wal | or within pockets forned in the barrier itself as it wunfolds.
At'tenpts to sol ve these problens have included adding an additional rigid
pi ston to WASSERIOc| osi ng portion of the inner wall, or adherirg-the outer
wal | of the barrier in peelable fashion to the inner wall of the
container. Generally, barriers of the third type can be difficult to

form as well

10

as to insert into and seal wl4r t he cont ai ner.

Moreover, with temperature control and avoidance of a
temperature above the distortion temperature of the plastic
sheet material, a degree of plastic memory is retained by the
plastic material, this memory aiding in the preclusion or
removal of the "webbing" problem.

In step 2, the pre-heated PET sheet is moved to the
forming station (thermoformer), whereat the PET sheet 1is
prestretched using a “plug assist” for the initial forming of
the inner wall segment and the piston region of the barrier
pack and using a "ring" to partially form the outer wall
segment. Also see Figure 9. The "ring" assists in the
avoidance of "webbing” . The "plug assist” and "ring" are

~ mounted on the upper movable platen (top base plate) of the

15

thermoformer equipment, directly across £from the lower
movable platen (base plate) on which the mold is mounted.
After disposing the heated plastic sheet between the upper
and lower platens, the forming operation is commenced by
moving the platens toward each other to sandwich the heated

- sheet. During the course of moving the platens until their

20
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35

ultimate contacting against each other, the "plug assist” and
"ring" draw the sheet into and around the interior cavity
surface of the mold to force the heated PET sheet to conform
and contact the mold at the fold joining the outer wall
segment and the inner wall segment and at the base of the

"ring”. The "ring"” in forcing the PET plastic sheet against
the base plate of the thermoforming equipment effects an
annular seal around the mold. After effecting the seal,

vacuum is applied to the mold to cause the PET plastic sheet
to be drawn against the mold surface and thereby complete the
final shaping of the PET plastic sheet.

The mold is water cooled, teflon coated aluminum, heat
conductive, and the "plug assist” and "ring” are fine-grained
wood covered with felt to avoid scuffing and sticking of the
formed part.

After adequate cooling, the upper and lower platens are
separated and the formed sheet transported to the trimming

This Sheet Has Been Re m
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4 Further, in US 3,494,513 there is disclosed a spacecraft propellant tank
conprising an internal diaphragm agai nst which pressured gas is applied to
expand awo 9srgpltace t he di aphragm t hereby expelling the propdfi/dsiagi7s¥om

t he tank.

-15-

station (step 3) whereat cutting dies trim the formed parts.
The formed parts are ejected to a stacker and the trimmed
residue at the sealing flange is ground for recycling and
reclaiming in the plastic sheet extrusion process.

5 It is believed that biaxial orientation of the plastic
during the extrusion of the plastic sheet to be thermoformed
and the biaxial orientation during the thermoforming process
decrease the permeation of the barrier material.

While the invention has been particularly shown and

10 described with respect to illustrative and preferred
embodiments thereof, it will be understood by those skilled

in the art that the foregoing and other changes in form and

~ details may be made therein without departing from the spirit
and scope of the invention which should be limited only by

15 the scope of the appended claims.
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Moreover, there is known fromUS 3, 415, 425 an aerosol dispenser including a
uni tary flexrble barrier for use in a plural-zoned, val ved pressure

cont ai ner WO8120ng a shaped spatial form having a temnm——seah—rrg—ﬂeans
a flexible and expandable wall portion, and a central hau

wherein the sealing means, wall portion and piston re as a
unitary spatial formwith sufficient rigi dtX§-to nai nt Mﬁprr or
to insertion into and use in a plural -zoned pressure

term nal sealing neans is adapted for sealing in a contarner to forma
propel | ant zorfe chadim: product

10

15
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1. A unitary flexible and expandable barrier for use
in a plural-zoned, valved pressure container comprising:

a shaped spatial form having a terminal sealing means, a
flexible and expandable wall portion, and a central piston
region, said sealing means, wall portion and piston region
being formed as a unitary spatial form with sufficient
rigidity to maintain its shape prior to insertion into and
use in a plural-zoned pressure container;

said terminal sealing means being adapted for sealing in
a container to form a propellant zone and a product zone;

said flexible and expandable wall portion having an
inner wall segment and an outer wall segment connected by a
fold;

said outer wall segment being a steeply frustoconical
shape and extending upwardly from the terminal sealing means
to the fold, said outer wall segment and £fold being
dimensioned for insertion into the bottom of a container to
form an initial spaced relationship with the inner side.
container surface;

said inner wall segment being an oppositely-directed,
steeply frustoconical, shape contained within the outer wall

" segment and extending downwardly from the fold;

said central piston region being connected to and
extending generally inwardly from the bottom of the inner
wall segment to close and complete the unitary barrier
member ;

said inner wall segment having sufficient flexibility to
permit said inner wall segment and said central piston region
to move in an axially upward direction under the influence of
propellant pressure;

said outer wall segment having sufficient expandability
to expand outwardly under the influence of propellant
pressure to progressively substantially conform to the inner
side container surface from the terminal sealing means to the

fold;

* c L M s *



zoﬁe, and the flexible--and—expandable wall portion has an inner wall
segnent and an outer wall RieacoORNECt ed by a fold. The outer wall

se
segment  AYRY9/RBUY hisShesn Has BEIEREELT a6 substantial |y of a cykimdrital=+-
shape, the outer wi \‘ ending fromthe term nal sealing nmeans to
the fold and the i : | nt extending fromthe fold. Further, the

central piston region is connected to andléxtends generally inwardly from
the bottom of the inner wall segnent to close and conplete said unitary
barrier nmenber. The_inner wall K segnent s sufficient flexibilit 0 permt
said i nner wall s¥fent SZE sal®PCENt r"ﬁq i sEBAMFRGI 0?2 G APy e ﬁ‘#éﬁ?ler‘t

axi al ly dir egthandaipieity hed nékpande eitydedky | anideyr esher eimflueheeoubr
wall Segmﬂ“pgggéffgﬁéC%§%%5%§%aq99bgh%%%antially conform to the inner
side container surface from the fold upwardly.

2. The barrier of claim 1 wherein said unitary barrier
is comprised of PET.

3. The barrier of claim 1 wherein said unitary barrier
is substantially fully nestable with further identical
barrier members, the frustocdnical outer and inner wall
segments and intervening fold of each barrier nesting with

5 the corresponding parts of further identical barrier members.

4. The barrier of claim 1 wherein said central piston

~ region is flexible and.expandable.

5. The barrier. of claim 1 wherein said inner wall
segment is slightly shorter in top to bottom dimension than
said outer wall segment.

6. The barrier of claim 1 wherein said outer wall
segment is thicker and more rigid than said inner wall
segment.

7. The barrier of claim 1 wherein at least a portion
of said central piston region is thicker and more rigid than
said inner wall segment.

8. The barrier of claim 1 wherein said terminal
sealing means is a flange extending outwardly from the bottom
of the outer wall segment.

9. The barrier of claim 1 wherein said central piston
region has an outer periphery that emerges from the inner
wall segment at a substantial angle to said inner wall
segment.

10. The barrier of claim 1, whexrein the barrier is
multi-layered, the inner layer being impervious to the
transport of product and propellant and the outer layers
being inert to the product or propellant contiguous thereto.

11. A unitary flexible and expandable barrier for use
in a plural-zoned valved pressurized container comprising:

I
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to expand outwardly under the influence of propellant pressure to
pr-ogressively substantially conformto the inner side container surface

fromthe teWd $51138eal i ng neans to the fold, and the i g shesetiss Bea d has
sufficient expandability to expand outmardly under the
propel | ant pressure to substantially conformto the inne l
surface fromthe fold. In view of this clasest prior

3,415,425, it is an object of the present invention to prOV|de a nethod of

easy handling a plurality of unitary flexible barriers
a shaped spatial form having a terminal sealing means, a

flexible and expandable wall portion, and a central piston
region, said sealing means, wall portion and piston region
being formed as a unitary spatial form with sufficient
5 rigidity to maintain its shape prior to insertion into and

use in a plural-zoned pressure container;

said texrminal sealing means being adapted for sealing in
a container to form a propellant zone and a product zone;

said flexible and expandable wall portion having an

10 inner wall segment and an outer wall segment spaced from each
other and connected by a fold;

said outer wall segment extending upwardly from the
terminal sealing meaﬁs to -the fold, and said inner wall
segment being contained within the outer wall segment and

15 extending downwardly from the fold;

said central piston region being connected to and
extending generally inwardly from the bottom of the inner
wall segment to close and complete the unitary barrier
member;

20 said inner wall segment having sufficient flexibility to
permit said inner wall segment and said central piston region
to move in an axially upward direction under the influence of
propellant pressure;

said outer wall segment having sufficient expandability

25 to expand outwardly under the influence of propellant
pressure to substantially conform to the inner side container
surface from the terminal sealing means to the fold;

and, said inner wall segment having sufficient
expandability to expand outwardly under the influence of

30 propellant pressure to substantially conform to the inne:
side container surface from the fold upwardly.

12. The unitary barrier of claim 11 wherein the oute:
wall segment and the inner wall segment form an acute angl«
ending at the fold.

13. The barrier of claim 11 wherein said unitar

barrier is comprised of PET.

* [ L M s *



for use in a plural—zened;—valved—pressure contai ner, which are easy to

I nsert into and seal t he C(?nté’il ner, which prevent |eakage of the
“flui ds fWOMSEHUCco ot her conpartnent, and REN/URYadsIOL
pocket and thereforf cuatlon of significant anounts of the
product to be disch -object is solved by the nethod discl osed
inclaiml as well as bythe stack of &riers disclosed in claiml0.
The outer wall segment and the inner wall segnent are both of a steeply

frustoconi cal ) ) ) L
14. The barrier of claim 11 wherein said inner wall

segment is slightly shorter in top to bottom dimension than
said outer wall segment. _

15. The barrier of claim 11 wherein at least a portion
of said central piston region is thicker and more rigid than
said inner wall segment.

16. The barrier of claim 11 wherein said terminal
sealing means is a fiange extending outwardly from the bottom
of the outer wall segment.

17. The barrier of claim 11 wherein said central piston
region has an outer periphery that emerges from the inner
wall segment at a substantial angle to said inner wall
segment. .

18. The barrier of claim 11, wherein the barrier is
multi-layered, the inner Jlayer being impervious to the
transport of product and propellant and the outer layers
being inert to the product or propellant contiguous thereto.

19. A dispenser for the pressurized dispensing of.
product, comprising:

a container having a bottom, a side wall, a top, an
opening in said top for mounting an externally actuable valve

5 means, and a closable opening in said bottom for introducing
propellant into said container;

an externally actuable valve means extending through
said top opening for dispensing product from within said
container;

10 a unitary flexible and expandable barrier sealed within
said container for defining a first zone above said barrier
for holding the product in £luid communication with said
valve means and a second zone below said barrier for holding
a propellant out of fluid communication with said first zone;

15 said barrier being a shaped spatial form having a
terminal sealing means, a flexible and expandable wall
portion, and a central piston region, said sealing means,

wall portion and piston region being formed as a unitary

* [ L M S *
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shape and, therefore, the barriers are able to be handled as stack in a

nested form
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spatial form with sufficient rigidity to maintain its shape

prior to and during insertion into said container;

said flexible and expandable wall portion having an
inner wall segment and an outer wall segment spaced from each
othexr and connected by a fold; )

said outer wall segment extending upwardly £from the
terminal sealing means to the fold, and said inner wall
segment being contained within the outer wall segment and
extending downwardly from the fold;

said central piston region being connected to and
extending generally inwardly from the bottom of the inner
wall segment to close and complete the unitary barrier
member; -

said inner wall segment having sufficient flexibility to
permit said inner wall segment and said central piston region
to move in an axially upward direction under the influence of
propellant pressure; |

said outer wall segment having sufficient expandability
to expand outwardly under the influence of propellant
pressure to substantially conform to the inner side container
surface from the terminal sealing means to the fold;

and, said inner wall . segment having sufficient
expandability to expand outwardly under the influence of
propellant pressure to substantially conform to the inner
side container surface from the fold upwardly.

20. The invention of claim 19 wherein the outer wall
segment and the inner wall segment form an acute angle endinc
at the fold. 21. The invention of claim 19 wherein saic
unitary barrier is comprised of PET.

22. The invention of claim 19 wherein said inner wal:
segment is slightly shorter in top to bottom dimension thas
said outer wall segment.

23. The invention of claim 19 wherein at least
portion of said central piston region is thicker and mor

rigid than said inner wall segment.

A



YY) JOIVAIVY

10

15

20

25

“his Sheet Has Been Re[ilace

(AR

24. The invention of claim 19 wherein said terminal
sealing means is a flange extending outwardly from the bottom

of the outer wall segment.

25. The invention of claim 19 wherein said central
piston region has an outer periphery that' emerges from the
inner wall segment at a substantial angle to said inner wall
segment.

26. The invention of claim 19, wherein the barrier is
multi-layered, the inner layer being impervious to the
transport of product and propellant and the outer layers
being inexrt to the product or propellant contiguous thereto.

27. A dispenser for the pressurized dispensing of
product, comprising: .

a container having a bottom, a side wall, a top, an
opening in said top for mounting an externally actuable valve
means, and a closable opening in said bottom for introducing
propellant into said container; '

an externally actuable valve means extending through
said - top opening for dispensing product from within said

container;

a unitary flexible and expandable barrier sealed within
said container for defining a first zone above said barrier
for holding the product in f£fluid communication with said
valve means and a second zone below said barrier for holding
a propellant out of fluid communication with said first zone;

said barrier being a shaped spatial form having a
terminal sealing means, a . flexible and expandable wall
portion, and a central piston region, said sealing means,
wall portion and piston region being formed as a unitary
spatial form with sufficient rigidity to maintain its shape
prior to and during insertion into said container;

said flexible and expandable wall portion having an
inner wall segment and -an outer wall segment connected by a
fold;

said outer wall segment being a steeply frustoconical
shape and extending upwardly from the terminal sealing means

R
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to the fold, said outer wall segment and fold being
dimensioned upon insertion into the bottom of a container to
form an initial spaced zrelationship with the inner side
container surface;

said inner wall segment being an oppositely-directed,

steeply frustoconical, shape contained within the outer

wall segment and extending downwardly from the fold;

said central piston region being connected to and
extending generally inwardly from the bottom of the inner
wall segment to close and complete the unitary barrier

membex ;
said inner wall segment having sufficient flexibility to

~ permit said inner wall segment and said central piston region

to move in an axially upward direction under the influence of
propellent pressure;

said outer wall segment having sufficient expandability
to expand outwardly under the influence of propellent
pressure to progressively substantially conform to the inner
side container surface from the terminal sealing means to the
fold;

and, said inner wall segment having sufficient
expandability to expand outwardly undexr the influence of
propellant pressure from within the outer wall segment to
substantially conform to the inner side of the container
surface from the fold upwardly.

28. The invention .of claim 27 wherein said unitary,
barrier is comprised of PET.

29. The invention of c¢laim 27 wherein said unitary
barrier is substantially fully nestable with further
identical barrier members, the frustoconical outer and inner
wall segments and intervening fold of each barrier nesting
with the corresponding parts of further identical barrier
members.

30. The invention of claim 27 wherein said central

piston region is flexible and expandable.

-_—
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In a preferred formof the invention the outer wall segmenrt—ts—thiecker—and—
nore rigid than the inner wall segnent; the inner wall seqr

0 is of

a radially extending flange which acts as a gasket between

t al .
slightly W@ ¥lgth than the outer wall segment; and the ﬂﬁ[’ﬁ Replaged -

t he sidewal |

of the container and the bottomclosure of th he

central piston region also may be thicker43man the inner wall segnent

The overall

10

15

| ength of the flexible and expandabl e wal |

31. The invention of claim 27 wherein said inner wall
segment is slightly shorter in top to bottom dimension than
said outer wall segment.

32. The invention of claim 27 wherein said outer wall
segment is thicker and more rigid than said inner wall
segment.

33. The invention of claim 27 wherein at least a
portion of said central piston region is thicker and more
rigid than said inner wall segment.

34. The invention of claim 27 wherein said terminal
seéling means is a flange extending outwardly from the bottom
of the outer wall segment. '

35. The inventibn of claim 27 wherein said central
piston region has an outer periphery which is connected at a
substantial angle to said inner wall segment.

36. The invention of claim 27 wherein the barrier is
multi-layered, the inner layer being impervious to the
transport of product and propellant and the outer layers
being inert to the product or propellant contiguous thereto.

37. A dispenser, absent propellant and product, which
is suitable for the pressurized dispensing of product,
comprising:

a container having a bottom, a side wall, a top, an
opening in said top for mounting an externally actuable valve
means, and a closable opening in said bottom for introducing
propellant into said container;

an externally actuable valve means extending through
said top opening for dispensing product from within said
container;

a unitary flexible and expandable barrier sealed within

said container for defining a first zone above said barrier

for holding the product in £fluid communication with said

valve means and a second zone below said barrier for holding
a propellant out of fluid communication with said first zone;

said barrier being a shaped spatial form having a
terminal sealing means, a flexible and expandable wall

* c L M S *




portions and
the barrier u

cont ai ner XPI*PULEHd to press against all inner surfaceshisfShtehHasBeer
thereby maxinize the evacuation of the container content I I“

particularly
t erepht hal at e
barrier of th
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the contour of the central piston region is designed such that

pon full evacuation of the product fromthe pressurized

advant ageous material for barrlers S poI yelE

(PET). \Where permeation acro®tthe ba lm m'”"'

e present invention nmay ut|I|ze a unltary nultl-layer

Such multi - , .
portion, and a central piston region, said sealing means,

wall portion and piston region being formed as a unitary
spatial form with sufficient rigidity to maintain its shape
prior to and during insertion into said container;

said flexible and expandable wall portion having an
inner wall segment and an outer wall segment spaced from each
other and connected by a fold; .

said outer wall segment extending from the terminal
sealing means to the fold, and said inner wall segment
extending from the fold along the inner surface of the outer
wall segment;

said central piston region being connected to and
extending across the area defined by the circumference of the
inner wall segment to close and complete the unitary barrier
member;

said inner wall segment having sufficient flexibility to
permit said inner wall segment and said central piston region
to move in an axial direction within the container;

said outer wall segment having sufficient expandability
to expand outwardly under the influence of propellant or
product pressure to substantially conform to the inner side
container .surface from the terminal sealing means to the
fold.

38. A dispenser, absent propellant and product, which
is suitable for the pressurized dispensing of product,
comprising:

a container having a bottom, a side wall, a top, an
opening in said top for mounting an externally actuable valve
means, and a closable opening in said bottom for introducing
propellant into said container;

an externally actuable valve means extending through
said top opening for dispensing product from within said
container;

a unitary flexible and expandable barrier sealed within
said container for defining a first zone above said barrier
for holding the product in fluid communication with said

ORI




Iayér configurations, their materials of construction and their

nanufacture

,are well known to those skilled in the art. Generally, in a
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valve means and a second zone below said barrier for holding

a propellant out of fluid communication with said first zone;

said barrier being a shaped spatial form having a
terminal sealing means, a flexible and expandable wall
portion, and a central piston region, said sealing means,
wall portion and piston region being formed as a unitary
spatial form with sufficient rigidity to maintain its shape
prior to and during insertion into said container;

said flexible and expandable wall portion having an
inner wall segment and an outer wall segment connected by a
fold;

said outer wall segment being a steeply frustoconical
shape and extending ffom the terminal sealing means to the
fold, said outer wall segment and fold being dimensioned such
that upon insertion of the barrier into the container an
initial spaced relationship is formed with the inner side
container surface;

said inner wall segment being an oppositeiy-directed,
steeply frustoconical shape contained within the outer wall
segment and extending from the fold;

said central piston region being connected to and
extending across the area defined by the circumference of the
inner wall segment to close and complete the unitary barrier
member;

said inner wall segment having sufficient flexibility to
permit said inner wall segment and said central piston region
to move in an axial direction within the container;

said outer wall segment having sufficient expandability
to expand outwardly under the influence of propellant or
product pressure to substantially conform to the inner side
container surface from the terminal sealing means to the

fold.
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Brief Description of the Draw ngs Figure 1 is an el evational
cross-sectional view of an barrier used in this invention.

Fi gure 2"VS3%8l evational cross-sectional view of the barrier of Figure 1
positioned within an enpty aerosol container with the top opening of the
cont ai ner shown in schematic and the aerosol valve not shown. Figure 3
IS a schematic cross-sectional vieM/of2/6 formng the sea

bet ween the barrier sealing
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means, the sidewall of the container and the bottom closure of the
contalnen.v,wuhwElgures 4a and 4b are schematic views of the barrier used
in this invention within an aerosol container showing, in Figure 4a, the
barrier in an initial position a short period of tinme after |oading the
container with product and propellant; and, in Figure 4(b) the ultimte
contour of the barrier after evacuatlszﬁof the product fromthe container.
Figure 5 is a partial cross-sect al view of a
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nuftllayered barrier used in the present invention. Figure 6 is a
cross-sectional view of the central piston region of the barrier used in

this i nvBMPEHYY Figure 7 shows barriers ina
nesting relation according to this invention. Figure 8 is a
schematic di agram of the several steps used in fabricating the barrier
pack used in this invention froma pla? i C sheet. Figure 9 is a
schematic of the thernoformng equi pne

100 100

20

_~14

FIG. 6

FIG. 7
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used in formng the barrier pack wused in this invention.

Detail ed RQ?%LLBEion of the Invention Referring now to the draw ngs,
Figure 1 shoWws a unitary barrier generally designated at 10;-as-it is
initially forned, said barrier having a wall 11 conprising a flexible and
expandabl e outer wall segnent 12 and a flexible and expandabl e I nner wal |

segnment 14 connected by a fold 15, thqsnyter wal
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segnent 12 terminating in a sealing flange 16. At the
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FLEXIBLE BARRIER MEMBER USEFUL IN AEROSOL DISPENSERS

This application is a continuation-in-part of United
States Patent Application Serial No. 08/084,638, filed June
29, 1993, titled "Flexible Barrier Member Useful In Aerosol

Dispensers"”.

_ Backaround of the Invention
1. Field of the Invention
This invention relates to pressurized dispenser
packages, such as aerosol packages, wherein the product to be
dispensed and the pressure-generating media, i.e. the
propellant, are maintained in isolation through separation on
opposite sides of a barrier. 2An aerosol package of this type
is generally referred to as a "barrier pack” aerosol package.

2. Description of the Prior Art

Aerosol barrier packs of the prior art have been of
at least three general types. In the piston-type barrier pack
the barrier is a piston-like component that is mounted in the
container in sliding relation to the inside surface of the
container. The product to be dispensed is disposed on the
valved side of the piston and the propellant, which generates
pressure within the container, is on the opposite side of the
piston. In Aerosol Handbook, Second Edition, 1982, there is
described a piston-type aerosol dispenser marketed by American

Can Company under the trade-name ”Mira-Flo”. In the Mira-
Flo dispenser the piston skirt is designed to seal against the
sides of the container to prevent the propellant gas from
passing into the product chamber on the other side of the
piston. Actuation of the aerosol discharge valve causes a
reduction in pressure in the product chamber thereby resulting
in the pressure in the propellant chamber urglng the piston
toward the dlschar e. valbe and c3481ng.¢the dlscharge of
product through the dlscharge Valve Exa&ples of a piston-

This Sheet Has Been Reﬂlaced ’ This is the replacement sheet
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frustoconi cal shape oppositely directed to the outer wall segnent 12
extending fromthe fold 15 to the central piston region 20. The outer
wal | segnment 12, including the sealing flange 16, is sufficiently thick and
rigid to inpart a shaped spatial formto the barrier and causes the barrier
to be free-standing and ready for insertion into the container. It has
been found that a barrier fornmed of PET v@+h the foll ow ng di nensi ons has
performed satisfactorily as a barrier

type barrier pack are described in United States Patent Nos.

3,022,923, 3,756,476 and 3,929,132.

In a second type of aerosol barrier pack, a flexible,
collapsible bag is affixed within the container opening either
to the aerosol discharge valve or to the bead of the container
opening. The Continental Can Company in the late 1960's
introduced an aerosol barrier dispenser known as the "Sepro-
Can”. The Sepro-Can includes an interior plastic product bag
having an opening that is attached to the valve opening at the
top of the container. The side walls of the bag extend along
the side walls of the container and are pleated like an
accordion so the bag can collapse inward and upward under the
influence of pressure in the remainder of the container as the
bag is emptied. Patents which illustrate a barrier pack of
the second type are set forth in U.S. Patent Nos. 3,788,521,
3,896,970 and 4,067,499. Modifications of barrier packs of
the second type include attaching the bag to the side wall of
the container or to the joint formed between the side wall of

- the container and the top of the container.

A third type of prior art barrier pack is an unfolding
cup-shaped barrier wherein the barrier has an outer wall
terminating in a sealing flange, said outer wall being
disposed contiguous to the inner wall of the container. The
inner wall of the barrier is initially folded within the outer
wall, the inner wall terminating in an end closing portion.
The barrier is contained in a valved aerosol container and
sealed at the joint formed between the sidewall and the bottom
end closure of the container. Product is admitted through the
valved opening of the container and propellant through a port
in the bottom end closure of the container. Actuation of the
valve reduces the pressufe in the product compartment and
results in the inner wall of the barrier unfoldinghfrom within
the outer wall of the barrier and causing the end-closing
portion of the inner wall of the barrier to advance and
thereby urge the product toward the ‘discharge valve. A patent
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In a pressurized container: Seal i ng Fl ange Thi ckness - .007"

Quter Wall Segnment Thickness - .007" adj acent the flange
narrowi ng to .004" at the fold : | nner Wal |l Segment
Thi ckness - .004" adjacent the fold narrowing to .002"

adj acent the central piston region
-3-

which illustrates the third type of prior art barrier pack is
U.S. Patent No. 3,109,463.

A problem with the piston-type barrier pack of the first
type is the imperfect seal between the side skirt of the
piston and the side wall of the container which allows
propellant to seep into the product with consequent discharge
of propellant during product discharge as well as
contamination of the product with propellant. Also; it is not
uncommon for aerosol containers to be dented and thus lose
their true circumferential shape, with the consequence that
the piston is incapable of axial movement within the container
past the aberrant configuration.

A problem with barrier packs of the second type wherein
the barrier is affixed to the wvalve or valve opening of the
container is that the barrier collapses in a manner to cause
pocketing of the product within the collapsible barrier with
consequent undesirable diminution of the evacuation of the
product from the container.

In the third type of prior art barrier pack described
herein, the unfolding cup-shape barrier does not advance
progressively and uniformly against the inner wall of the
container but tends to pocket and entrap product against the
wall or within pockets formed in the barrier itself as it
unfolds. Attempts to solve these problems have included
adding an additional rigid piston to the end-closing portion
of the inner wall, or adhéring the outer wall of the barrier
in peelable fashion to the inner wall of the container.
Generally, barriers of the third type can-be difficult to
form, as well as to insert into and seal with the container.

There is, therefore, a need for a flex;ble
product/propellant barrier for an aeroscl container that is
easy to manufacture and ship, that is easy to insert into and
seal to the container, that prevents leakage of the fluids
from one compartment to the other compartment, and that does
not pocket and therefore preclude evacuation of significant
amounts of the product to be dlscharged

n||\||\ i
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Central Piston Region - .002" at the joinder of the inner wall

segnent and the central piston region and increasing to
. 004" inmmedi ately Wi t hin t he aforesaid | oi nder and
thickening to .007" at the center area.of the pi ston

Length of Quter Vall Segrment - 3 1/8" _,.

Summary of the Invention
The present invention relates to an improvement in the

third type of barrier pack. In its broadest aspect, the
present invention concerns a unitary flexible and expandable
barrier for use in a plural-zoned, valved pressure container
wherein the barrier has a shaped spatial form having
sufficient rigidity to maintain its shape prior to insertion
into and use in a plural-zoned, valved pressure container.
The barrier comprises a flexible and expandable wall portion
having an outer wall segment' and an inner wall segment
connected by an angled fold, the free terminal end of the
outer wall segment formlng a seallng means and the term;nus of ’
the inner wall segment distal to the £old extendlng into a
central piston region that closes the barrier. In a preferred
form, the outer wall segment is steeply frustoconical in shape
and terminates at its free end in a sealing means, and the
inner wall segment is disposed in juxtaposed relation to the
inner surface of the outer wall and in steeply frustoconical
shape opposite to the frustoconical shape of the outer wall
segment so as to form a small acute angle between the outer
wall segment and the inner wall segment; the terminus of the
inner wall segment distal to the fold being closed by a
central piston region to thereby complete the unitary barrier
member. Further, the inner wall segment is sufficiently
flexible to permit the inner wall segment and said central
piston region to move in an axially upward direction undexr the
influence of propellant pressure and for the inner wall
segment to reverse its frustoconical shape. Still further,
the outer wall segment has sufficient expandability to expand
outwardly under the influence of propellant pressure to
progressively and substantially conform to the inner surface
of the container from the terminal sealing means to the fold,
and the inner wall segment has sufficient expandability to
expand outwardly under the influence of propellant pressure to
substantially conform to the inner surface of the container
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Length of Inner Wall Segnent - 2 19/32" Cont ai ner used with

af oredescri bed PET barrier was a 202 x 509 straight sided
can whi ch is 2 1/8" in di anet er
and 5 9/ 16" in |ength. The barrier

had a [err] taper to each of the outer and inner

-5~

from the fold upward as the inner wall segment reverses its
shape. |

By virtue of having sufficient rigidity to maintain its
shape prior to insertion into the container, as well as the

- presence of the tapered outer wall segment, the barrier of the
present invention is very easily insertable into the bottom of
the container. By virtue of the tapered outer and inner wall
segments, the barrier is nestable with like barriers for
convenience and cost savings in shipping. Further, the
nesting facilitates fast and simple machine feeding of stacked
barriers sequentially into the containers.

In a preferred form of the invention the outer wall
segment is thicker and more rigid than the inner wall segment;
the inner wall segment also is of .slightly less length than
the outer wall segment; and the seal'ing means is a radially
extending flange which acts as a gasket between the bottom of
the sidewall of the container and the bottom closure of the
container. The central piston region also may be thicker than
the inner wall segment.

The overall length of the flexible and expandable wall
portions and the contour of the central piston region is
designed such that the barrier upon full evacuation of the
product from the pressurized container will tend to press:
against all inner surfaces of the container to thereby
maximize the evacuation of the container contents.

A particularly advantageous material for barriers is
polyethylene terephthalate (PET). Where permeation across the
barrier is a concern, the barrier of the present invention may
utilize a unitary multi-layer configuration. Such multi-
layer configurations, their materials of construction and
their manufacture, are well known to those skilled in the art.
Generally, in a three-layer system, the inner layer is a
material that prevents transport of propellant and product
therethrough and the outer layers are inert to the propellant

and product.
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wal | segnments, 12 and 14, respectively, to forma fold 15 providing an

I ncl uded angle of 2[err] between the outer and inner. wall segnents, 12 and

14. 1t is believed that a 3[err] taper to i
This Sheet Has Been RTlaced
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Figure 1 is an elevational cross-sectional view of an

Brief Description of the Drawings

embodiment of the barrier of this invention.

Figure 2 is an elevational cross-sectional view of the
barrier of Figure 1 positioned within ‘an empty aerosol
container with the top opening of the container shown in
schematic and the aerosol valve not shown.

Figure 3 is a schematic cross-sectional view of an
embodiment for forming the seal between the barrier sealing
‘means, the sidewall of the container and the bottom closure of
the container.

Figures 4a and 4b are schematic views of the barrier of
this invention within an aerosol container showing, in Figure
4a, the barrier in an initial position a short period of time
after loading the container with product and propellant; and,
in Figure 4(b) the ultimate contour of the barrier after
evacuation of the product from the container. '

Figure 5 is a partial cross-sectional view of a
multilayered barrier of the present invention.

Figure 6 is a cross-sectional view of an embodiment of
the central piston region of the barrier of this invention.

Figure 7 shows barriers of this invention in a nesting
relation.

Figure 8 is a schematic diagram of the several steps used
in fabricating the barrier pack of this.invention from a
plastic sheet.

Figure 9 is a schematic of the thermoforming equipment

~used in forming the barrier pack of this invention.

Detailed Description of the Invention

Referring now to the drawings, Figure 1 shows a unitary
barrier generally designated at 10, as it is initially formed,
said barrier having a wall 11 comprising a flexible and
expandable outer wall segment 12 and a flexible and expandable
inner wall segment 14 connected by a fold 15, the outer wall
segment 12 terminating in a sealing flange 16. At the
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- 8- each of the inner and outer wall segnents will also function
sati sfactori -y =The——central piston region for the

This Sheet Has Been Reﬂlaced
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terminus 18 of the inner wall segment 14, central piston
region 20 extends inwardly to close the barrier. It should be
noted that the outer wall segment 12 has a steeply
frusto-conical shape extending from the sealing flange 16 to
the fold 15, and that the inner wall segment 14 has a steeply
frustoconical shape oppositely directed to the outer wall
segment 12 extending from the fold 15 to the central piston

region 20.
The outer wall segment 12, 1nc1ud1ng the sealing flange

16, is sufficiently thick and rigid to impart a shaped spatial
form to the barrier and causes the barrier to be free-standing
and ready for insertion into the container.

It has been found that a barrier formed of PET with the
following dimensions has performed satisfactorily as a barrier

in a pressurized container:

Sealing Flange Thickness - .007"

Outer Wall Segment Thickness - .007"
adjacent the flange narrowing to .004" at
the fold .

Inner Wall Segment Thickness - .004"

adjacent the fold narrowing to .002”7
adjacent the central piston region

Central Piston Region - .002" at the joinder of
the inner wall segment and the central piston
region and increasing to .004" immediately
within the aforesaid joinder and
thickening to .007" at the center area of the
piston

Length of Outer Wall Segment - 3 1/8"
Length of Inner Wall Segment - 2 19/32"

Container used with aforedescribed PET

barrier was a 202 x 509 straight sided

can which is 2 1/8" in

diameter and 5

9/16" in length.
The barrier had a 1° taper to each of the outer and innerx
wall segments, 12 and 14, respectively, to form a fold 15
providing an included angle of 2° between the outer and inner

wall segments, 12 and 14. It is believed that a 3° taper to
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above-described barrier had a configuration as shown in Frgure 1,
wherein the terminus 18 at the perineter of the piston had a deptirof

0. 188" and a radius of .063". The sealing flange 16M§9kaﬁﬂ§3 QFd
barrier had a turning radius into outer wall segnent-

Figure 2 shows the barrier 10 inserted in a val ved pr

general ly designated as 22, having inner |1 surface ently
joined to the container through t he sealrng flange 16 by an approprrate

crinping of

each of the inner and outer wall segments will also function
satisfactorily. The - central piston region for the
above-described barrier had a configuration as shown in
Figure 1, wherein the terminus 18 at the perimeter of the
piston had a depth of 0.188" and a radius of .063". The
sealing flange 16 for the described barrier had a turning
radius into outer wall segment 12 of .078".

Figure 2 shows the barrier 10 inserted in a valved
pressure container generally designated as 22, having inner
wall surface 23, and permanently joined to the container
through the sealing flange 16 by an appropriate crimping of
the flange 16 between the joint formed by the lower end 24 of
the sidewall of the container 22 and the perimeter of the
bottom closure 26 of the container 22. Without intention to
limit the type of pressure container (aerosol) with which the
barrier pack of this invention may be usefully employed, it
has been found particularly useful when employed with an
aerosol container commonly referred to as a “necked-in”
container. A sealable port 28 is provided in the bottom
closure 26 for introduction of propellant. A wanually
actuable wvalve (not shown) is positioned in a manner well-
known to those skilled in the art in the opening 29 of the
pressure container 22.

In Figure 2, the barrier 10 divides the interior of the
container 22 into a plural zoned pressure container; the
upper zone 32 for receiving the product to be dispensed and
the lower zone 34 for receiving the propellant. Generally,
the container manufacturer will insert the barrier 10 into

container 22, and seal the barrier to the container as

described above. A product filler will thereafter fill the
product and propellant into the respective chambers 32 and
34, |

For many applications of the barrier pack of the present
invention within an aerosol container, the barrier 10, as
shown in Figure 1, will be inserted and bottom sealed intc
the container 22 as shown in Figure 2 and as described above.
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the flange 16 between the joint_ fornmed by the lower end 24 of the sidewall
of the contarﬂer‘QQ“and t he perimeter of the bottomclosure 26 of the

cont ai ner H“S hfeQ §Béeﬁ‘R s¢don to limt the type of pressure container
(aerosol) Wlt i er pack of this invention may be usefully
enpl oyed, it h articularly useful. when enpl oyed with an

aer osol conta referred to as a "necked-in" container. A

seal abl e port 28 |s prOV| ded in the bottagmclosure 26 for introduction
of propellant. A manual |y
Alternatively, after bottom sealing the barrier 10
within the container 22 as shown in Figure 2, and with the
aerosol valve in place in the container 22, propellant may be
admitted to the container 22 in the 2zone 34 to cause the
barrier 10 to fully or partially expand (shown as fully
expanded in Figure 4b) within the container 22, it being
understood that the aerosol valve in the container opening,
if present, must be opened to allow the barrier to expand.
After the barrier 10 has expanded within the container 22,
product may be pressure filled into the zone 32 to cause the
barrier 10 to refold to the shape, or similar to the shape,
as shown in Figure 2. i
A further alternative is to top seal the barrier pack of
‘this invention, i.e. to invert the barrier pack of this
invention and seal the sealing flange 16 between the top
pértion of the container 22 and the upper sidewall of the
container 22. In such a top sealing arrangement, product may
be introduced into the product zone to cause the barrier 10
to fully expand downwardly within the container 22 to
substantially conform to the inner surface 23 of the

container 22. During the £filling of the product into the
container it may be necessary to provide a means for
evacuating air in the propellant zone. After introducing

.propellant into the propellant zone, the container is ready

to function to discharge product through actuation of the
aerosol valve positioned in the container opening 29. Upon
cbmplete evacuation of product £from the container 22, the
‘barrier 10 will assume a shape such as in Figure 1, wherein
the inner wall 14 will be folded within the outer wall 12
but, with the sealing flange 16 being top sealed, the barrier
10 will be in an inverse relation within the container as
that shown in Figure 2. It is preferable in both of the
alternative.arrahgements and procedures described immediately
above that the outer wall 12 be substantially thicker and
more rigid than the inner wall 14.
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actuabl e valve (not shown) is positioned in a manner well- known to those
skilled in the art in the opening 29 of the pressure container 22.  In
Figure 2, the barrier 10 divides the interior of the contai ner 22 into a

plural zoned pressure container; the upper zone 32 for TuRGheerH lm#d
product to be dispensed and the | ower zone 34 for recei V:H‘“““ “(rm ant .

CGenerally, the container manufacturer will insert the ba
container 22, and seal the barrier to the container
-10-

Figure 3 shows a configuration for annexing the barrier
10 to the container 22. Figure 3 shows the barrier sealing
means to be a terminal flange 16 extending from the outer
wall segment 12. ~The flange 16 fits tightly between the
flanges 24 and 26. The seam is formed by rolling the flanges
24, 26 and 16 toward the side wall 12 to form a rolled seam
by techniques known to those skilled in the art. A double
roll seam mé.y be used. The thickness and length of the
sealing flange 16 is dictated by the requirements of rolled
seams, which may vary by type of container and rolling
equipment. The sealing flange 16 may be thicker than the
contiguous outer wall segment 12. The sealing flange 16 may
function as a gasket in sealing the barrier to the base of
the container. If necessary, an adhesive may be provided to
the components that are to be roll seamed.

Figure 4a shows the barrier in an initial position a
short period of time after loading the container with product
and propellant. During this short period of time before
consumer usage, the outer wall segment 12 has expanded due to
propellant pressure, from its Figure 2 position, to contact
and to fully conform to the inner wall surface 23 of the
container 22. Due to the frustoconical shape of the outer
wall segment 12, the contact and conformance of the outer
wall segment oeccurs progressively upwardly from flange 16 to
fold 15, thereby clearing the space between the outer wall
segment 12 and the inner wall surface 23 of the container 22
of product. '

Upon continuous or intermittent actuation of the valve
disposed in the top opening of the pressurized container,
product will be evacuated from the container by lowering the
pressure in the product zone 32 and causing the greater
pressure in the propellant zone 34 to expand the barrier
against the product and force the product through the
discharge valve of the container. As product is evacuated.
from the container 22, the inner wall segment 14 and the
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descri bed above. A product filler will thereafter fill the product and

propel lant _into the respectlve chanbers 32 and 34. For many-:
applicatio is laged pack of the present invention within an aeroso
cont ai ner, as shown in Figure 1, will be inserted and
botton1sea| talner 22 as shown in Flgure 2 and as descri bed
above. -11-

central piston region 20 move axially toward the aerosol
discharge valve as the barrier unfolds.

The barrier may be dimensioned such that after
evacuation of most of the product in the container the
central piston region has not yet risen high enough to shut
off the product discharge orifice(s) in the wvalve. As
evacuation nears its completion, the barrier may expand to
assume the configuration shown by the dotted line in Figure
4b, it being understood that in Figure 4b the outer and inner
wall segments 12 and 14 contact and fully conform to the
inner wall surface 23.

It has been observed that the frustoconical
configuration of the inner wall segment 14, as well as the

- expandable nature of the barrier 10 toward the inner wall
surface 23 of the container 22, results in the outer surface
of the inner wall segment progressively. advancing in an axial
direction against the inner wall surface 23 of the pressure
container to cause the progressive advance of the product to
the discharge valve and a minimization of the capture or
entrapment of product between the outer surface of the
barrier and the inner surface of the container. Pockets are
not observed to form within the barrier itself.

The tapering of the outer wall segment facilitates the
invagination of the barrier of the present invention into the
pressurized container. The presence of the tapering of both
the outer and inner wall segments, and at small angles, also
allows maximum nesting of the barriers for convenience and
cost savings in shipping the barriers from a manufacturing
site to the site of the container manufacturing operation.
At the container manufacturing site, the stacks of nested
barriers facilitate fast and easy feeding of the barriers
sequentially into the containers. Each nested barrier may be
pulled from its stack into its intended container under the
influence of an initial wvacuum in the container shell, each
barrier as it is inserted into its container shutting off the
vacuum; alternatively each nested barrier maylbe blown by air
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from its stack into the intended container. The nex

container shell is fed under the stack of nested barriers
and the identical action continues for the next container an
next barrier. Containers continue to be sequentially fe
under the nested stacks of barriers, and the nesting provide
for a high speed and very simple feeding operation.

Figure 6 shows an embodiment of the central pistc
region 20 which includes a plurality of reinforéing ribs 10
that add to the strength of the central piston region 20
Depend:_i.ng on the weight and type of product being dispensed

"it may be preferable to have a thicker and/or reinforce

central piston region' and/or thicker wall segments in orde

_ to insure uniform and complete discharge of the product

Alternatively, it may be desirable to have the central pisto
region thinner than the contiguous inner wall segment t
enable the central piston region to expand fully into th
upper recesses of the container.

In order to overcome the problem of permeation o
propellant and/or product through the barrier found in prio
art dispensers, the flexible barrier in accordance with th
present invention is optionally made of a multilayere
material. Figure 5 shows a wall construction consisting o
an inner layer 102 designed to prevent transport o
propellant and product. Layer 102 is sandwiched betwee
outer layers 104 and 106 that are inert to propellant o
product in contact with the outer layers. Adhesive layer
108 and 110 are optionally provided, or alternatively th
inner and outer layers 102, 104 and 106 may be fused togethe
by heat or other means. 1In one embodiment, the inner laye
102 is a gas barrier layer and the outer layers 104 and 10
are agueous or organic fluid barrier layers. The gas barrie
layer may be made of PET, ethylene vinyl alcohol
polyvinylalcohol, polyvinylidene chloride, polyacrYlonitriie
cellophane or other similarly suitable materials. The oute
layers may be made of PET, polyethylene, (especially hig
density polyethylene) polypropylene, polytetrafluoroethylene
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Alternatively, after bottom sealing the barrier 10 within the
contai ner 22 as shomn in Figure 2, and with the aerosol valve in place in
t he contalnémmgz ed MaLy be adnitted to the container 22 in the
zone 34 to ca r 10 to fully or partially expand (shown as
fully expande ) wi thin the container 22, it being understood
that the aeroso va ve |n he cont ai ner-13@peni ng, _ _

polybutane, surlyn ionomer, butyl rubber, polyvinylidene
chloride, polychlorotrifluoroethylene, Penton,
polyvinylfluoride or other similarly suitable materials.
Ethylene vinyl alcohol and polyvinyl alcohol are preferred
gas barrier materials and high density polyethylene is a
preferred aqueous or organic fluid barrier material.

Any propellants known in the art may be used with the
dispenser and flexible barrier of the present invention. The
barrier of the present invention requires smaller amounts of
liquified propellants than required in non-barrier pack
aerosol systems and in certain barrier pack systems using
compressed gases, thus allowing the economic use of more

~ expensive propellants.. The present system lends itself to a
maximization of the amount of product to be dispensed from a
given container.'

The barrier pack of this invention is presently
manufactured utilizing a forming process generally referred
to as thermoforming. The thermoforming technique for
manufacturing plastic shapes from a sheet of the plastic
material is well-known in a general sense. Specific
modifications of the general techniques are used to tailor
the thermoforming process to the forming of a particular
shape. The schematic diagram of Figure 8 shows the several
steps involved in the forming of the barrier packs of this
invention. In step 1, the plastic sheet material, PET, for
example, having a thickness of .025%, is passed through a dry
heat zone (oven) to bring the PET to a forming temperature of
250°-330°F. It is desirable to have the PET at 285°-300°F.,
that is, to avoid the extremes of the 250°-330°F. range. The
PET material found suitable for forming the barrier packs is
biaxially oriented and suitable for deep draw thermoforming.

The barrier pack of this invention is a deep drawn part
and thus is susceptible to "webbing”, i.e. the formation of a
fold of excess material at the mold base and the barrier side
wall. Where "webbing” is a concern, careful control of the
temperature of the plastic sheet material is critical.
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I f present, nust be opened to allow the barrier to expan
barrier 10 has expanded within the contai ner 22, product may be pressure

filled into the zone 32 to cause the barrier 10 to refold laaﬂ
simlar to the shape, as shown in Figure 2. A further
to top seal the barrier pack of this invention, i.e. :
barrier pack of this invention and seal the seal I ng flange 16 betvveen t

top portion of the container 22 and the 'qu‘f)er sidewal | of the

Moreover, with temperature control and avoidance of a
temperature above the distortion temperature of the plastic
sheet material, a degree of plastic memory is retained by'the
plastic material, this memory aiding in the preclusion or
removal of the "webbing” problem. :

In step 2, the pre-heated PET sheet is moved to the
forming station (thermoformer), whereat the PET sheet is
prestretched using a "plug assist” for the initial forming of
the inner wall segment and the piston region of the barrier
pack and using a "ring" to partially form the outer wall
segment. Also see Figure 9. The "ring" assists in the
avoidance of "webbing". The "plug assist” and "ring” are
‘mounted on the upper movable platen (top base plate) of the
thermoformer equipment, directly across from the lower
movable platen (base plate) on which the mold is mounted.
After disposing the heated plastic sheet between the upper
and lower platens, the forming operation is commenced by
moving the platens toward each other to sandwich the heated
sheet. During the course of moving the platens until their
ultimate contacting against each other, the "plug assist" and
“ring"” draw the sheet into and around the interior cavity
surface of the mold to force the heated PET sheet to conform
and contact the mold at the fold joining the outer wall
segment and the inner wall segment and at the base of the

- "ring”. The "ring” in forcing the PET plastic sheet against
the base plate of the thermoforming equipment effects an
annular seal around the mold. After effecting the seal,

vacuum is applied to the mold to cause the PET plastic sheet
to be drawn against the mold surface and thereby complete the
final shaping of the PET plastic sheet.

The mold is water qooled, teflon coated aluminum, heat
conductive, and the "plug assist” and "ring” are fine-grained
wood covered with felt to avoid scuffing and sticking of the
formed part.

After adequate cooling, the upper and lower platens are
separated and the formed sheet transported to the trimming
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container 22. In such a top sealing arrangement, product may be introduced
I nto the product—zone-to-cause-the barrier 10 to fully expand downwardly
within the GRISALNEEL Bed Repldy SUPStantially conform to the inner

surface 23 of ( 3 P20, During the filling of the product into
t he cont ai ner Jlll mﬂﬂ {lihecessary to provide a neans for evacuating
air inthe pro ; After introducing propellant into the

propel | ant zone, the container is readyjfgjunction to di scharge product
t hrough actuation of the

station (step 3) whereat cutting dies trim the formed parts.
The formed parts are ejected to a stacker and the trimmed
residue at the sealing flange is ground for recycling and
reclaiming in the plastic sheet extrusion process.

It is believed that biaxial orientation of the plastic
during the extrusion of the plastic sheet to be thermoformed
and the biaxial orientation during the thermoforming process.
decrease the permeation of the barrier material.

While the invention has been particularly' shown and
described with ©respect to illustrative and preferred
embodiments thereof, it will be understood by those skilled
in the art that the foregoing and other changes in form and

~ details may be made therein without departing from the spirit
and scope of the invention which should be limited only by
the scope of the appended claims.
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aerosol valve positioned in the container opening 29. Upon conplete
evacuation of product fromthe container 22, the barrier 10 will a
shape such as in Figure 1, wherein the inner wall IZ Wl be folded within

the outer wall 12 but, with the sealing flange 16 Rgigae bisBeackeplctd t He

barrier 10 will be in an inverse relation within the t hat
shown in Figure 2. It is preferable in both of thelgﬂﬂﬂg m
arrangenents and procedures descri bed rﬁH%ﬁiately ab ' the outer wall
12 be substantially thicker and

I claim: _ _

1. A unitary\flexible and expandable barrier for use
in a plural-zoned, valved pressure container comprising:

a shaped spatial form having a terminal sealing means, a
flexible and expandable wall portion, and a central piston
region, said sealing means, wall portion and piston region
being formed as a unitary spatial form with sufficient
rigidity to maintain its shape prior to insertion into and
use in a plural-zoned pressure container;

said terminal sealing means being adapted for sealing in
a container to form a propellant zone and a product zone;

said flexible and expandable wall portion having an
inner wall segment and an outer wall segment connected by a
fold;

said outer wall segment being a steeply frustoconical
shape and extending upwardly from the terminal sealing means
to the fold, said outer wall segment and £old being
dimensioned for insertion into the bottom of a container to
form an initial spaced relationship with the inner side
container surface;

said inner wall segment being an opposiﬁely-directed,
steeply frustoconical, shape contained within the outer wall
segment and extending downwardly from the fold;

said central piston region being connected to and
extending generally inwardly from the bottom of the inner
wall segment to close and complete the unitary barrier
member;

said inner wall segment having sufficient flexibility to
permit said inner wall segmént and said central piston region
to move in an axially upward direction under the influence of
propellant pressure;

said outer wall segment having sufficient expandability
to expand outwardly under the influence of propellant
pressure to progressively substantially conform to the inner
side container surface from the terminal sealing means to the
fold;
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nore rigid than the inner wall 14.
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and, said inner wall segment having sufficient
expandability to expand outwardly under the influence of

propellant pressure to substantially conform to the inner
side container surface from the fold upwardly.

2. The barrier of claim 1 wherein said unitary barrier
is comprised of PET.

3. The barrier of claim 1 wherein said unitary barrier
is substantially fully nestable with further identical
barrier members, the frustocdnical outer and inner wall
segments and intervening fold of each barrier nesting with
the corresponding parts of further identical barrier members.

4. The barrier of claim 1 wherein said central piston
region is flexible and'expandable.

5. The barrier. of claim 1 wherein said inner wall
segment is slightly shorter in top to bottom dimension than
said outer wall segment. S _

6. The barrier of claim 1 wherein said outer wall
segment is thicker and more rigid than said inner wall
segment.

7. The barrier of claim 1 wherein at least a portion
of said central piston region is thicker and more rigid than
said inner wall segment.

8. The barrier of claim 1 wherein said terminal
sealing means is a flange extending outwardly from the bottom
of the outer wall segment.

9. The barrier of claim 1 wherein said central piston
region has an outer periphery that emerges from the inner
wall segment at a substantial angle to said inner wall
segment.

10. The barrier of claim 1, wherein the barrier is
multi-layeréd, the inner layer being impervious to the
transport of product and propellant and the outer layers
being inert to the product or propellant contiguous thereto.

11. A unitary flexible and expandable barrier for use
in a plural-zoned valved pressurized container comprising:

This is the replacement sheet
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Figure 3 shows a configuration for annexing the barrier t he cont ai ner
22. Figure 3 shows the barrier sealing neans to be a Hﬁggﬁﬂal fl ange .
: cot

et o o Wi

a shaped spatial form having a terminal sealing means, a
flexible and expandable wall portion, and a central piston
region, said sealing means, wall portion and piston region
being formed as a unitary spatial form with sufficient
rigidity to maintain its shape prior to insertion into and
use in a plural-zoned pressure container;

said terminal sealing means being adapted for sealing in
a container to form a propellant zone and a product zone;

said flexible and expandable wall portion having an
inner wall segment and an outer wall segment spaced from each
other and connected by a fold;

said outer wall segment extending upwardly from the
terminal sealing meaﬁs to the fold, and said inner wall
segment being contained within the outer wall segment and
extending downwardly from the fold;

said central piston region being connected to and
extending generally inwardly from the bottom of the inner
wall segment to close and complete the unitary barrier
member; .

said inner wall segment having sufficient flexibility to
permit said inner wall segment and said central piston region
to move in an axially upward direction under the influence of
propellant pressure;

said outer wall segment having sufficient expandability
to expand outwardly under the influence of propellant
pressure to substantially conform to the inner side container
surface from the terminal sealing means to the fold;

and, said inner wall segment having sufficient
expandability to expand outwardly under the influence of

)  propellant pressure to substantially conform to the inne:
side container surface from the fold upwardly.

12. The unitary barrier of claim 11 wherein the oute:
wall segment and the inner wall segment form an acute angl:
ending at the fold.

13. The barrier of claim 11 wherein said unitar

barrier is comprised of PET.
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wal | segnment 12, The flange 16 fits tightly between the flanges 24 and
26. The seamis forned by rolling the flanges 24, 26 and 16 toward the side
wall 12 to fornLa~%ﬂTT’a sean1 y techniques known to those skilled in the

art. A double roII used. The thickness and | ength of the
seal i ng flange by the requirements of rolled seanms, which
may vary by typ “m and rolling equi pnent. The sealing flange 16
may be thicker t onti guous outer. @qll segnent 12. The sealing

flange 16 may .

14. The barrier of claim 11 wherein said inner wali
segment is slightly shorter in top to bottom dimension than
said outer wall segment.

15. The barrier of claim 11 wherein at least a portion
of said central piéton region is thicker ahd more rigid than
said inner wall segment.

16. The barrigr of claim 11 wherein said terminal
sealing means is a flange extending outwardly from the bottom
of the outer wall segment.

17. The barrier of claim 11 wherein said central piston
region has an outer periphery that emerges from the inner
wall segment at a substantial angle to said inner wall
segment. .

18. The barrier of claim 11, wherein the barrier is
multi-layered, the inner layer being impervious to the
transport of product and propellant and the outer layers-
being inert to the product or propellant contiguous thereto.

13. A dispenser for the pressurized dispensing of
product, comprising:

a container having a bottom, a side wall, a top, an
opening in said top for mounting an externally actuable valve
means, and a closable opening in said bottom for introducing
propellant into said container;

an externally actuable valve means extending through
said top opening for dispensing product from within said
container;

a unitary flexible and expandable barrier sealed within
said container for defining a first zone above said barrier
for holding the product in fluid communication with said
valve means and a second zone below said barrier for holding
a2 propellant out of fluid communication with said first zone;

said barrier being a shaped spatial form having a
terminal sealing means, a £flexible and expandable wall
portion, and a’ central piston region, said sealing means,
wall portion and piston region being formed as a unitary
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function as a gasket in sealing the barrier to the-base of the container.

I f necessary, an adhesive nay be provided to the gqr onents that are to be
rol |l seaned. Fi gure 4a shows the barrier in Tal§fHanBeep Repidcidon A
short period of time after |oading the container w

propellant. During this short period(ﬁ}é'pe bef o
outer wall segnent 12 has expanded due t 43

Fge,_the-
ropel | ant pressure, omits
Figure 2 position, to contact and to fully conformto the inner wall
surface 23 g%akggl form with sufficient rigidity to maintain its shape
)  prior to and during insertion into said container;
said flexible and expandable wall portion having an
inner wall segment and an outer wall segment spaced from each-
other and connected by a fold; )
said outer wall segment extending upwardly £from the
terminal sealing means to the fold, and said inner wall
segment being contained within the outer wall segment and
extending downwardly from the fold;
said central piston region being connected to and
extending generally inwardly from the bottom of the inner
wall segment to close and complete the unitary barrier
member; . '
said inner wall segment having sufficient flexibility to
permit said inner wall segment and said central piston region
to move in an axially upward direction under the influence of
propellant pressure;
said outer wall segment having sufficient expandability
to expand outwardly under the influence of propellant
pressure to substantially conform to the inner side container
surface from the terminal sealing means to the fold;
and, said inner wall . segment having sufficient
expandability to expand outwardly wunder the influence of
propellant pressure to substantially conform to the innex

side container surface from the fold upwardly.
20. The invention of claim 19 wherein the outer wall

segment and the inner wall segment form an acute angle endinc
at the fold. 21. The invention of claim 19 wherein saic
'unitary barrier is comprised of PET.

22. The invention of claim 19 wherein said inner wal!
segment is slightly shorter 'in top to bottom dimension tha:

said outer wall segment.
23. The invention of claim 19 wherein at least

portion of said central piston region is thicker and mor

rigid than said inner wall segment.
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container 22. Due to the frustoconical shape of t“h‘e“crtrtw~wa4—l—segnant 12,
the contact and conformance of the outer wall segﬁgg’ghe e ogreSS| vel y

upwardly fromflange 16 to fold 15, thereby cleari wedn the
outer wall segnent 12 and the inner wall surface- 2 ‘ner 22 of
product . Upon continuous or intermttent act ua | ve

di sposed in the top opening of the pres’s%JrTzed cont ai ner, product w il be
evacuated fromthe container by |owering the '

24, The invention of claim 19 wherein said terminal
sealing means is a flange extending outwardly from the bottom
of the outer wall segment.

25. The invention of claim 19 whereln said central
piston region has an outer periphery that' emerges from the
inner wall segment at a substantial angle to said inner wall
segment. |

26. The invention of claim 19, wherein the barrier is
multi-layered, the inner layer beihg impervious to the
transport of product and propellant and the outer layers
being inert to the product or propellant contiguous thereto.

27. A dispenser for the pressurized dispensing of
product, comprising: '

a container having a bottom, a side wall, a top, an
opening in said top for mounting an externally actuable valve
means, and a closable opening in said bottom for introducing
propellant into said container;

an externally actuable valve means extending through
said top opening for dispensing product from within said
container;

a unitary flexible and expandable barrier sealed within
said container for defining a first zone above said barrier
for holding the product in fluid communication with said
valve means and a second zone below said barrier for holding
a propellant out of fluid communication with said first zone;

said barrier being a shaped spatial form having a
terminal sealing means, a . flexible and expandable wall
portion, and a central piston region, said sealing means,
wall portion and piston region being formed as a unitary
spatial form with sufficient rigidity to maintain its shape
prior to and during insertion into said container; '

said flexible and expandable wall portion having an
inner wall segment and -an outer wall segment connected by a
fold;

said outer wall segment being a steeply frustoconical
shape and extending upwardly from the terminal sealing means

T
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preséure-in the product zone 32 and causing the greater pressure in the
propel l ant zone 34 to expand the barrier against the product—and—+Foerce

the product through the discharge valve of the CO'rhisc’Sim&?HasBm e Eé)eﬁl'ucE s

evacuated fromthe container 22, the inner wall Segﬁemmm"l"' I,

-22-
to the foid, said outer wall segment and, fold being
dimensioned upon insertion into the bottom of a container to
form an initial spaced relationship with the inner side
container surface; |
said inner wall segment being an oppositely-directed,

steeply frustoconical, shape contained within the outer
wall segment and extending downwardly from the fold;

said central piston region being connected to and
extending generally inwardly from the bottom of the inner
wall segment to close and complete the unitary barrier
member;

said inner wall segment having sufficient flexibility to

~ permit said inner Wall'segment and said central piston region
to move in an axially upward direction under the influence of
propellent pressure; .

said outer wall segment having sufficient expandability
to expand outwardly under the influence ©of propellent
pressure to progressively substantially conform to the inner
side container surface from the terminal sealing means to the
fold;

and, said inner wall segment having sufficient
expandability to expand outwardly under the influence of
propellant pressure from within the outer wall segment to
substantially conform to the inner side of the container
surface from the fold upwardly.

28. The invention of claim 27 wherein said unitary.
barrier is comprised of PET. -

29. The invention of claim 27 wherein said unitary
barrier is substantially £fully nestable with further
identical barrier members, the frustoconical outer and inner
wall segments and intervening fold of each barrier nesting
with the corresponding parts of further identical barrier
members.

30. The invention of claim 27 wherein said central

piston region is flexible and expandable.
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31. The invention of claim 27 wherein said inner wall
segment is slightly shorter in top to bottom dimension than

-23-

said outer wall segment.
32. The invention of claim 27 wherein said outer wall

segment is thicker and more rigid than said inner wall
segment.

33. The invention of claim 27 wherein at least a
portion of said central piston region is thicker and more
rigid than said inner wall segment.

34. The invention of claim 27 wherein said terminal
seéling means is a flange extending outwardly from the bottom
of the outer wall segment. | :

35. The invention of claim 27 wherein said central
piston regioh has an outer periphery which is connected at a
substantial angle to said inner wall segment.

36. The invention of claim 27 wherein the barrier is
multi-layered, the inner 1layer beirg impervious to the
transport of product and propellant and the outer layers
being inert to the product or propellant contiguous thereto.

37. A dispenser, absent propellant and product, which
is suitable for the pressurized dispensing of product,
comprising: '

a container having a bottom, a side wall, a top, an
opening in said top for mounting an externally actuable valve
means, and a closable opening in said bottom for introducing
propellant into said container;

an externally actuable valve means extending .through
said top opening for dispensing product from within said
-container; '

a unitary flexible and expandable barrier sealed within
said container for defining a first zone above said barrier
for holding the product in fluid communication with said
valve means and a second zone below said barrier for holding
a propellant out of fluid communication with said first zone;

said barrier being a shaped spatial form having a
terminal sealing means, a flexible and expandable wall

- |
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central piston region 20 nove axially toward the aerosol discharge valve as
the barrier unfolds. The barrier may be dinensioned such "tThat —
after evacuation of npst of the product in the cont aimgShdef s BERIRE Lce@I ston
regi on has not yet risen high enough to shut off the pf

orifice(s) 1in the valve. As evacuation nears its cqtmmngmrﬂ barr| er
may expand to assunme the configuration stédm by the d |gure
4b, it being understood that in Figure 4b the outer and inner

portion, and a central piston region, said sealing means,
wall portion and piston region being formed as a unitary
- spatial form with sufficient rigidity to maintain its shape
prior to and during insertion into said container;

said flexible and expandable wall Pportion having an
inner wall segment and an outer wall segment spaced from each
other and connected by a fold;

said outer wall segment extending from the terminal
sealing means to the fold, and said inner wall segment
extending from the fold along the inner surface of the outer
wall segment;

said central piston region being connected to and
extending across the area defined by the circumference of the
inner wall segment to close and complete the unitary barrier
member;

said inner wall segment having sufficient flexibility to
permit said inner wall segment and said central piston region
to move in an axial direction within the container;

said outer wall segment having sufficient expandability
to expand outwardly under the influence of propellant or
product pressure to substantially conform to the inner side
container surface from the terminal sealing means to the
fold.

, 38. A dispenser, absent propellant and product, which
is suitable for the pressurized dispensing of product,
comprising:

a container having a bottom, a side wall, a top, an
opening in said top for mounting an externally actuable valve
means, and a closable opening in said bottom for introducing
propellant into said container; '

an externally actuable valve means extending through
said top opening for dispensing product from within said
container; |

a unitary flexible and expandable barrier sealed within
said container for defining a first zone above said barrier
for holding the product in fluid communication with said

This is the replacemant sheet
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wal | segnments 12 and 14 contact and fully conformto the.inner wall surface
23. It bhas been observed t hat t he frustoconlcal

configuration of the inner wall segnment 14, as wel| ahis
nature of the barrier 10 toward the inner wall surface] alner-
22, results in the outer surface of the inner wall seg :

advancing in an axial direction against t3®& i nner wal l surface 23 of the -
pressure container to cause the progressive advance of the product to

valve means and a second zone below said barrier for holding
a propellant out of fluid communication with said first zone;

said barrier being a shaped spatial form having a
terminal sealing means, a flexible and expandable wall
portion, and a central piston region, said sealing means,
wall portion and piston region being formed as a unitary
spatial form with sufficient rigidity to maintain its shape
prior to and during insertion into said container;

said flexible and expandable wall portion having an
inner wall segment and an outer wall segment connected by a
folq; .
said outer wall segment being a steeply frustoconical
shape and extending ffom the terminal sealing means to the
fold, said outer wall segment and fold being dimensioned such
that upon insertion of the barrier into the container an
initial spaced relationship is formed with the inner side
container surface;

said inner wall segment being an oppositely-directed,
steeply frustoconical shape contained within the outer wall
segment and extending from the fold;

said central piston region being connected to and
extending across the area defined by the circumference of the
inner wall segment to close and complete the unitary barrier
memberx;

said inner wall segment having sufficient flexlblllty to
permit said inner wall segment and said central piston region
to move in an axial direction within the container;

said outer wall segment having sufficient expandability
to expand outwardly under the influence of propellant or -
‘product pressure to substantially conform to the inner side
container surface from the terminal sealing means to the

fold.

This is ihe replacemsnt shest
| RED O RN g

Date:



t he di scharge valve and a mnimzation of the capture or entrapnent of
product between the outer surface of the barrier and the inner surface of
the container. Pockets are not observed to formw thin the barrier itself.
The tapering of the outer wall segnent facilitates the invagination of the
barrier of the present invention into the pressurized container. The
presence of the tapering of both the quter _and inner wall segnents, and at
smal | angles, also allows WBX|nun1nest|ng of the barriers for convenience
and

FLEXIBLE BARRIER MEMBER USEFUL IN AEROSOL DISPENSERS

ABSTRACT

A barrier (10) for use in a pressurized container (22)
comprising a unitary flexible and expandable member (11)
having an outer wall segment (12) terminating in a sealing
flange (16) and an inner wall segment (14) joined to the
outer wall segment (12) through a fold (15) and a central
piston region (20) emerging from the terminus of the inner
wall segment (14) distal to the fold (15); the barrier (10)
being sufficiently thick and rigid to be free-standing
before incorporation into a pressurized container (22). The
outer and (12) inner wall (14) segments are oppositely-
directed frustoconical shapes forming a small acute angle
with each other. The outer (12) and inner (14) wall
segments expand outwardly to progressively conform to the
container inner wall surface (23) as product is evacuated
from the container (22). The outer wall segment (12) may be
thicker and more rigid than the inner wall segment (14).
The barrier is nestable with like barriers.

Figure 1.

T
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cost savings in shipping the barriers froma manufacturing site to the site
of the container manufacturing operation. At the container manufacturing
site, the stacks of nested barriers facilitate fast and easy feeding of the
barriers sequentially into the containers. Each nested barrier nmay be
pulled fromits stack into its intended contai ner under the influence of an
initial vacuumin the container shell,Jeach barrier as it is inserted into
its container shutting off the vacuum alternatively each nested barrier

may be bl own by air
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from its stack into the intended container. The next contai ner
shell is fed under the stack of nested barriers, and the identical action
continues for the next container and next barrier. Cont ai ners continue to
be sequentially fed under the nested stacks of barriers, and the nesting
provi des for a high speed and very sinple feeding operation: Figure
shows an enbodi nent of the central pi séon regi on 20 V‘hil‘ffipsﬂegl(iiaé‘ge%ﬁkgplaoed
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that add to the strength of the central piston region 20. Depending on the
wei ght and type of product being dispensed, it may be preferable to have a
t hi cker and/or reinforced central piston region and/or thicker wall
segnments in order to insure uniformand conplete di scharge of the product.
Alternatively, it may be desirable to have the central piston region

thi nner than the contiguous inner wall segnent to enable the central piston
region to expand fully into the upper récesses of the container.

100 100

20

14

FIG. 6
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In order to overcone the problem of perneation of propellant and/ or product
through the barrier found in prior art dispensers, the flexible barrier in
accordance with the present invention is optionally nade of a multil ayered
material. Figure 5 shows a wall construction consisting of an inner |ayer
102 designed to prevent transport of propellant and product. Layer 102 is
sandw ched between outer |ayers 104 agf 106 that are inert to propellant or -
product in contact with the outer |ay Adhesi ve | ayers :
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108 and 110 are optionally provided, or alternatively the inner and outer

| ayers 102, 104 and 106 nay be fused together by heat or other neans. In.
one enbodi nent, the inner layer 102 is a gas barrier |layer and the outer

| ayers 104 and 106 are aqueous or organic fluid barrier layers. The, gas
barrier layer may be made of PET, ethylene vinyl alcohol,

pol yvi nyl al cohol, polyvinylidene chloride, polyacrylonitrile, cellophane or
other simlarly suitable material s. _Thdout er | ayers may be nade of PET,
pol yet hyl ene, (especially high
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I claim:

1. A unitary flexible and expandable barrier for use
in a plural-zoned, valved pressure container comprising:

a shaped spatial form having a terminal sealing means, a
flexible and expandable wall portion, and a central piston
region, said sealing means, wall portion and piston region
being formed as a unitary spatial form with sufficient
rigidity to maintain its shape prior to insertion into and
use in a plural-zoned pressure'container;

said terminal sealing means being adapted for sealing in
a container to form a propellant zone and a product zone;

said flexible and expandable wall portion having an
inner wall segment and an outer wall segment connected by a
fold;

said outer wall segment being a steeply frustoconical
shape and extending upwardly from the terminal sealing means
to the fold, said outer wall segment and  fold being
dimensioned for insertion into the bottom of a container to

_ form an initial spaced relationship with the inner side
container surface;

said inner wall segment being an oppositely-directed,
steeply frustoconical, shape contained within the outer wall
segment and extending downwardly from the £fold;

said central piston region being connected to' and
extending generally inwardly from the bottom of the inner
wall segment to close and complete the unitary barrier
member;

said inner wall segment having sufficient flexibility to
permit said inner wall segment and said central piston region
to move in an axially upward direction under the influence. of
propellant pressure; _

said outer wall segment having sufficient expandability
to expand outwardly under the influence of propeliant
pressure to progressively substantially conform to the inner
side container surface from the terminal sealing means to the

- - . N
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- 13- pol ybut ane, sur-lyn iononer, butyl rubber, polyvinylidene chloride,

pol ychl orsotri fl uor oet hyl ene, Pent on, polyvinylfluoride or other
simlarly suitable materials. Ethyl-ene vinyl al cohot—and—potyvinyt—ateohol
are preferred i‘hlsSheetHasBeen

S 111171

and, said inner wall segment having sufficient
expandability to expand outwardly under the influence of
propellant pressure to substantially conform to the inner
side container surface from the fold upwardly.

2. The barrier of claim 1 wherein said unitary barrier
is compr:.sed of PET. '

3. The barrier of - claJ.m 1 wherein said unitary barrier
is substantially fully nestable with further identical
barrier members, the frustoconical outer and inner wall
segments and intervening fold of each barrier nesting with
the corresponding parts of further identical barrier members.

4. The barrier of claim 1 wherein said central piston
region is flexible and expandable.
5. The barrier. of claim 1 wherein said inner wall

segment is slightly shorter in top to bottom dimension than
said outer wall segment. .

6. The barrier of claim 1 wherein said outer wall
‘segment is thicker and more rigid than said inner wall
segment. _

7. The barrier of claim 1 wherein at least a po}:tion
of said central piston region is thicker and more rigid than
said inner wall segment. _

8. The barrier of claim 1 wherein said terminal
sealing means is a flange extending outwardly from the bottom
of the outer wall segment. _

9. The barrier of claim 1 wherein said central piston
region has an outer periphery that emerges from the inner
wall segment at a substantial angle to said inner wall
segment. ' '

10. The barrier of claim 1, wherein the barrier is
multi-layered, the inner -layer being impervious to the
transport of product and propellant and the outer layers

being inert to the 'product or propellant contiguous thereto.

-
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gas barrier materials and high density polyethylene is a preferred aqueous
or organic¢ fluid barrier material . Any propellants known in the art
may be used with the dispenser and flexibl e barrier of The present—
invention. The barrier of the present inventi onryisskt: LB la§dy anount s - of
liquified propellants than required jin non-b# fr Osol systens
and in certain barrier pack systens usi%g conpr e$ D HE,, Eus_allomﬁng
t he econom c use of nore expensive propellants. tem | ends
itself to a

11. A dispenser for the pressurized dispensing of
product, comprising: .

a container having a bottom, a side wall, a top, an
opening in said top for mounting an externally actuable valve
means, and a closable opening in said bottom for introducing
propellant into said container; '

an externally actuable valve means extending through
said top opening for dispensing product from wi.thin said
container; _

a unitary flexible and expandable barrier sealed within
said container for defining a first zone above said barrier
for holding the product in fluid communication with said
valve means and a second zone below said barrier for holding
a propellant out of fluid communication with said first zone;

said barrier being a éhaped spatial form having a
terminal sealing means, a. flexible and expandable wall

.portion, and a central piston region, said sealiﬁg means,
wall portion and piston region being formed as a unitary
spatial form with sufficient rigidity to maintain its shape
Prior to and during insertion into said container;

said flexible and expandable wall portion having an
inner wall segment and -an outer wall segment connected by a

fold;
said outer wall segment being a steeply frustoconical
shape and extending upwardly from the terminal sealing means

WD IETAE e e ropiacement et
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maxi m zation of the anount of producf to be dispensed froma given
cont ai ner: The barrier pack of this invention is presently

manuf actured utilizing a form ng precess generq\i,,gyheaqiaenéeﬁﬂe aed as]
t her nmof or m ng. The thermoformng technique i ng pl astic
shapes from a sheet of the plastic mate |aI S Bﬂ‘m a :general
sense. Speci fic nodifications of the general used to
tailor the thernoform ng process to the form ng of apartlcular '

to the foid, said outer wall segment and fold being
dimensioned upon insertion into the bottom of a container to
form an initial spaced relationship with the inner side
container surface;
said inner wall segment being an oppositely-directed,
steeply frustoconical, shape contained within the outer
wall segment and extending downwardly from the fold;

said central piston region being connected to and
éxtending generally inwardly from the bottom of the inner
wall segment to close and complete the unitary barrier
member; .

.said inner wall segment having sufficient flexzblllty to
permit said inner wall segment and said central piston region
to move in an axially upward direction under the influence of
propellent pressure;

said outer wall segment having sufficient expandability
to expand outwardly under the influence of propellent’
pressure to progressively substantially conform to the inner
side container surface from the terminal sealzng means to the
fold; | _ |

and, said inner wall segment having sufficient
expandability to expand outwardly under the influence of
propellant pressure from within the outer wall segment to -
substantially conform to the inner side of the container
surface from the fold upwardly.

12. The invention of claim 27 wherein said unitaz:y.
barrier is comprised of PET.

13. The invention of claim 27 wherein said unitary
barrier is substantially fully nestable with further
identical barrier members, the frustoconical outer and inner
wall segments and intervening fold of each barrier nesting
with the corresponding parts of further identical barrier
members. _ .

14. The invention of claim 27 wherein said central
piston region is flexible and expandable.

is the replacement sheet
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shape. The schematic diagram of Figure 8 shows the several steps involved
in the formng of the barrier packs of this invention. 1In step 1, the

pl astic sheet material, PET, for exanple, havi ngnﬁsﬁb&gksr&&SR@faceAOZE", S
passed through a dry heat zone (oven) to bring th

tenperature of 250[err]-330[err]F. It ig desi rab:glmglmm ET at
285[err]-300[err]F., that is, to avoid fhe extre

250[ err]-330[err]F. range. The PET material found suitable for form ng the

barrier packs is biaxially oriented and suitable for deep draw
t her nof or m ng.

15. The invention of claim 27 wherein said inner wall
segment is slightly shorter in top to bottom dimension than
said outer wall segment.

16.° The invention of claim 27 wherein said outer wall
segment is thicker and more rigid than said inner wall
segment.

'17. The invention of claim 27 wherein at least a
portion of said central piston region is thicker and more
rigid than said inner wall segment.

18. The invention of claim 27 wherein said terminal
seal:.ng means is a flange extendlng outwardly from the bot:tom
of the outer wall segment

15. The invention of claim 27 wherein said central
piston region has an outer periphery which is connected at a
substantial angle to said inner wall segment. .

20. The invention of claim 27 wherein the barrier is
multi-layefed, the inner layer being impervious to the
-transport of product and propellant and the outer layers
‘being inert to the product or propellant contiguous thereto.

21. .A &iepeneer, absent propellant and product, wh:.ch
is suitable for - the pressurized dispensing of product,
comprising:

a container having a bottom, a side wall, a top, an
opening in said top for mounting an externally actuable valve
means, and a closable opening in said bottom for introducing
propellant into said container;

an externally actuable valve means extending through
said top opening for dispensing product from within said
container; . |

a unitary flexible and .expandable barrier sealed within
said container for defining a first zone above said barrier
for holding the product in £fluid communication with said

This is the replacermant sheet
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The barrier pack of this invention is a deep drawn part and thus is

susceptible to "webbing", i.e. the formation of _.a.fold of excess materi al

at the nold base and the barrier si-de wall. v%ere "mebbln ! |s_a concern,
careful.-control of the tenperature of the @derial s
critical. 6 : -

valve means and a second zone below said barrier for holding
a propellant out of fluid communication with said first zone;

said barrier being a shaped spatial form having a
terminal sealing means, a flexible and expandable wall
portion, and a central piston region, said sealing means,
wall portion and piston region being formed as a unitary
spatial form with sufficient rigidity to maintainiits shape
prior to and during insertion into said container;

said flexible and expandable wall portion having an
inner wall segment and an outer wall segment connected by a
fold; . _
said outer wall segment being a steeply frustoconical
shape and extending fiom-the terminal sealing means to the
fold, said outer wall segment and fold being dimensioned such
that upon insertion of - the barrier into the container an
initial spaced relationship is formed with the inner side
container éurface; '

said inner wall segment being an oppositely-dirécted,
'steeply frustoconical shape contained within the outer wall
segment and extending from the fold; .

said central piston region being connected to and
extending across the area defined by the circumference of the
inner wall segment to close and complete the unitary barrier
membex;

said inner wall segment having sufficient flexibility to
permit said inner wall segment and said central piston region
to move in an axial direction within the container;

said outer wall segment having sufficient expandability
to expand outwardly under the influence of propellant or
product pressure to substantially conform to the inner side
container surface from the terminal sealing means to the

fold.
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in a plural-zoned, valved pressure ccntainer comprising:

a shaped spatial form having a terminal sealing means, =a

H\

lexible and expandable wall perzicn, and a central pis
region, said sealing means, wall pertion and piston regicn

being formed as a wunitary spatial form with sufificient

rigidity to maintain its shape prior to insertion inteo and
use in a plural-zoned pressure container;

said terminal sealing means beldd adapted for sealing in
a container to form a propellant zone and a product zone;

said flexible and expandable wall portion having
inner wall segment and an outer wall segment connected b
fold;

said outer wall segment being a steeply frustoconical

Y a

shape and extending upwardly from the terminal sealing means
to the fold, said outer wall segment and fold being
dimensioned for insertion "into the bottom of a container to
form an initial spaced relationship- with the inner side
container surface;

said inner wall segment being an oppositely-directed,
steeply frustoconical, shape contained within the outer wall
segment and extending downwardly from the fold;

said central piston region being connected to and
extending generally inwardly from the bottom of the inner
wall segment to close and complete the unitarv barrier
member;

said inner wall segment having sufficient flexibility to
permit said inner wall segment and said central piston region
Lo move in an axially upward direction under the influence of
Propellant pressure; = ' _' '

said outer wall'segment'having sufficient expandability
to expand outwardly under ;pe influence of propellant
pressure to progressively substantially conform to the inner
side container surface from the terminal sealing means to the
fold;
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1. A unitary flexi ble and excandable barrier for use




tepper at ure_above the distortion tenperature of the plastic sheet material,
a degree of plastic menory Is retained by the plastic material, this nenory

ai di ng i n t s ShestHhsBebiRepREedr €MOvVal of the "webbi ng"” problem _ step
2, the pre-h is noved to the form ng stat RgﬁLACEMENTéﬁt"ﬁ-
(t her nof or ne m -he PET sheet is prestretched using a "plug
assist" for the ral” rOrming .of theg-nner wall segnment and the piston
region of the barrier pack and'iu

wal | '

sing. a—sing" to partially formthe outer

and, said inner wall se ment having sufficians
expandability to expand outwaxrdly under the 3influencas ;:
propellant pressure to substantially conform to the ;-,e:
- side container surface frcm the £clé upwardly T
2. The barrier of claim 1 wherein Said unitary barriex
is comprised of PET. | ' )
3. The barrier of claim 1 wherein said unitary barries
is substantially fully nestable with further ;dent*caT
barrier members, the frustocdnical outer and inner wal;
segments and intervening fold of each barrier nesting with
the corresponding parts of further identical barrier me;be:s
4. The barrier ‘f claim 1 wherein said central piston
region is flexible and expandable. ) i
5. The barrier. of claim 1 wherein said inner wall

segment is i I r 3 I ii
gm slightly shorter in Lop to bottom dimensio

}
3
t
-
[11]
o

said outer wall segment.

6. The barrier of claim 1 wherein said outer wall
segment 1is thicker and more rigid than said inner wall
segment.

) 7. The barrier of claim 1 wherein at least a portion
of said central piston region is thicker and more rigid than
said inner wall segment.

.8, The barrier of claim 1 wherein said terminal
s?allng means is a flange extending outwardly from the botrtom
of the outer wall segment.

. 9. The barrier of claim 1 wherein said central Piston
region has an outer pPeriphery that emerges from the inner
wall segment at a substantial angle to said inner wall
segment. ' )

.10. The barrier of claim 1, wherein the barrier is
multi-layered, the inner layer being impervious to the
i X
br:ansport of product and Propellant and the outer layers

e .

ing lnert to the product or pPropellant contiguous thereto.

_—
- This is the replacemant sheet
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segnent. Also see Figure 9. The "ring" assists in thqﬁ? gcgaEN§SbL~
"webbi ng". The "plug assist” and "ring" are nounted on e upper novabl e

pl aten (top base plate) -of the thernoformer equipnent, directly across from
the | ower novable platen (base plate) on which the nold is nounted. Ter

di sposi ng the heated plastic sheet between the upperﬂmrﬁﬂedtHMeexm ~the
form ng operation is conmenced by nDVIf@ the pl atens her to
sandwi ch the heated sheet. During t urse of novi untl
their. g

1i. A dispenserx

(21}
0
cr
o g
b
g
w
n
0n
£
H
'.l-
N
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{1
n:
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n
3]
[}
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[7)]
)
3
O
0
F

product, comprising:

a container havihg a bottcm, a side wall, a tecp, an
opening in said top for mounting an externally actuable valve
means, and a2 closable opening in said bottom for introcducing
propellant into said container

an extermally actuable valve means extending through
said top opening for dispensing product Zfrom within said
container; |

a unitary flexible and expandable barrier sealed within
said container for defining a first zone above said barrier
for holding the prcduct in fluid communication with said
valve means and a second zone below said barrier for holding
a propellant out of fluid communication with said first zone;

said barrier being a shaped spatial form having a
terminal sealing means, a . flexible and expandable wall
portion, and a central piston region, said sealing means,
wall portion and piston region being formed as a unitary
spatial form with sufficient rigidity to maintain its shape
prior to and during insertion into said container;

said flexible and expandable wall portion having an
inner wall segment and -an outer wall segment connected by a
fold;

said outer wall segment being a steeply frustoconical
shape and extending upwardly from the terminal sealing means

IIOMIRIIIE s e the ropiacement shest
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the sheet inj Eﬁnd a&fund the-tnterior cavity surface of the nold to force

t he heated PE een Replafqr m.and contact the nold at the |e@kNi ng

the outer wal / t he inner wall segnent andRERLHQWIE&S@%F t he
ing the PET plastic sheet against the base plate

"ring". The
nt effectsgfn annul ar seal around the nol d.

of the thernoform ng equi _
After effecting the seal, vacuumis a =ed to the nold to cause the PET

pl asti c sheet

to the fold, said outer wall segmen:t and isid being
dimensicned upon insertion into the bottom ci a ccnta
form an initial spaced relationship with the inner side
container surface; ' '

said inner wall segment being an oprositely-dirsctad,

steeply frustoconical, share contained within the cuzerx

wall segment and extending downwardly f£rom the fold;

said c¢entral piston region being connected te and

d
extending generally inwardly from the bcttom o©f the innex

propellent pressure;

said outer wall segment having sufficient expandability

to expand outwardly under the influence of propel
pressure to progressively substantially conform to the inner
side container surface from the terminal sealing means to the
£folqg; ‘
' and, said inner wall segment having sufficient
expandability to expand outwardly under the influence of
propellant pressure from within the outer wall segment to
substantially conform to the inner side of the container
surface from the fold upwardly.

12. The invention of claim 27 wherein said unitary.
barrier is comprised of PET.

13. The invention of claim 27 wherein said unitary
barrier is substantially .fully nestable with further
identical barrier members, the frustoconical outer and inner
wall segments and intervening fold of each barrier nesting
with the corresponding parts of further identical barrier
members. | .

14. The invention of claim 27 wherein said central
piston region is flexible and expandable.

This is fh'e replacemem' shioat

L -y



to be drawn agai nst the nold surface and thereby conp
of the PET plastic -sheet. The nold is water cool
al um num heat conductive, and the "plug assist"-and

formed part. Af t er ~adequat e cooling, the upper a

BEPAg

MﬂSHﬂElshaplng
on coated

TFing

are

fine-grained wood covered with felt to avoid scuffing rgfsheSiHaSEdeR He ﬁ
are -

]

separated and the forned sheet tranquited to the tri

15. The inventicn of claim 27 whereil

secment is slightly shorter in top to bottom dimension than

said outer wall segment.

16. The invention of claim 27 wherein said ouier wall
segment is thicker anéd more rigid than said Inner wall
segment

17. The invention of claim 27 wherein at least =z
portion of said central piston region is thicker and more

rigid than said inner wall segment.

18. The invention of claim 27 wherein

sealing means is a flange extending outwardly

of the outer wall segment.

19. The invention of claim 27 wherein said central

piston region has an outer periphery which is connected at a

substantial angle to said inner wall secment

20. The invention of claim 27 whexein the

barriexr is

multi-layered, the inner layer being impervious to the

transport of product and propellant and the outer layers

being inert to the product or propellant contiguous thereto.

21. A dispenser, absent propellant and product, which

is suitable for the pressurized dispensing of product,

comprising:

a container having a bottom, a side wall,

a top, an

opening in said top for mounting an externally actuable valve
means, and a closable opening in said bottom for introducing
propellant into said container;

an externally actuable valve means extending through
said top opening for dispensing product from within said
container;

a unitary flexible and expandable barrier sealed within
said container for defining a first zone above said barrier
for holding the product in fluid communication with said

This is the replacemant shogt
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This. Sheet Has Been Re |

{1 L] —

valve means and a second zone below said zarrier for holding

a propellant out of fluid communication with said first zone;

said barrier being a shaped spatial form having a
terminal sealing means, a flexible and expandable wall
portion, and a central piston region, said sealing means,

o
all portion and‘ piston region being Zormed as a unitary

£

n

patial form with sufficient rigidity to maintain its shape
prior to and during insertion into said container;

said flexible and expandable wall portion having an
inner wall segment and an outer wall segment connected by a
fold; .

said outer wall segment being a steeply frustoconical
shape and extending from the terminal sealing means to the
fold, said outer wall segment and fold being dimensioned such
that upon insertion of the barrier into the container an
initial spaced relationship is formed with the inner side
container éurface;

said inner wall segment being an oppositely-directed,
steeply frustoconical shabe contained within the outer wall
segment and extending from the fold; |

said central piston region being connected teo and
extending across the area defined by the circumference of the
inner wall segment to close and complete the unitary barrier
membex;

said inner wall segment having sufficient flexibility to
permit said inner wall segment and said central piston region
to move in an axial direction within the container;

said outer wall segment having sufficient expandability
to expand outwardly under the influence of propellant or
product pressure to substantially conform to the inner side
container surface from the terminal sealing means to the
fold.

This is the replacermant sheet
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. station (step B‘ereat cutting dies trimthe for,mdﬁg{_kéwgﬁ%ﬁmd
_ g

parts are ejected to a stacker and the trinmed residu
flange is ground for recycling and reclainmng in. the plastic sheet

extrusion process. It is believed that biaxial orientation of the
plastic during the extrusion of the plastic sheet to be thernoforned
22 .

—————

FLEXIBLE BARRTER MEMBER USEFUL IN AEROSOL DISPENSERS
ABSTRACT

A barrier (10) for use in a pressurized container (22)
éomprising a unitary flexible and expandable member (11)
having an outer wall segment (12) terminating in a sealing
flange (16) and an inner wall segment (14) joined to the
outer wall segment (12) through a fold (15) and a central
piston region (20) emerging from the terminus of the inner
wall segment (14) distal to the fold (15); the barrier (10)
being sufficiently thick and rigid to be free-standing
before incorporation into a pressurized container (22). The
outer and (12) inner wall (14) segments are oppositely-
directed frustoconical shapes forming a small acute angle
with each other. The outer (12) and inner (14) wall
segments expand outwardly to progressively conform to the
container inner wall surface (23) as product is evacuated
from the container (22). The outer wall segment (12) may be

- thicker and more rigid than the inner wall segment (14).
The barrier is nestable with like barriers.

Figure 1.

——
—

e

i _,
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and the biaxial orientation during the thernoforming process de®pdde™t he
pernmeation of the barrier material. Whil e the invention has been

particularly shown and described wth respect ‘to illustrative and
preferred enbodi nents thereof, it will be understood by those skilled in
the® art that the foregoing and other changes in formand details. may be
made therein w thout departing fromt helspi rit and -scope of the invention
whi ch should be linmted only by the scope of .the appended cl ai ns.

ELEXIBLE.BKRRIERnMEMBER~USEFUL~IN.AEROSOL~DISPENSERS

This invention relates to pressurized dispenser packages, such as aerosol packages,
wherein the prbduct to be dispensed and the pressure-generating media, i.e. the
" .propellant, are maintained in isolation through separation on opposite sides of a barrier.
An aerosol package of this type is generally referred to as a "barrier pack” aerosol
package. More specifically, the present invention relates to a method for handling a

plurality of unitary flexible barriers for use in a plural-zoned, valved pressure
container.

Aerosol barrier packs of the prior art bave been of at least three general types. In the
piston-type barrier pack, the barrier is a piston-like component that is mounted in the
container in sliding relation to the inside surface of the container. The product to be
dispensed is disposed on the valved side of the piston and the propellant, which
generates pressure within the container, is on the opposite side of the piston. In Aerosol
Hanbook, Second Edition, 1982, there is described a piston-type aerosol dispenser
marketed by American Can Company under the trade-name "Mira-Flo". In the Mira-
Flo dispenser, the piston skirt is designed to seal against the sides of the container to .
prevent the propellant gas from passing into the product chamber on the other side of
the piston. Actuation of the aerosol discharge valve causes a reduction in pressure in the
product chamber thereby resulting in the pressure .in-the propellant chamber urging the

piston toward the discharge valve and causing the discharge of product through the
discharge valve. Examples of a piston-
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‘type barrier §ack are described I; United States Patent Nos.
3,022,923, 3,756,476 and 3,929,132. |

- In a second type of aerosol barrier pack, a flexible,
collapsible bag is affixed within the container opening either
to the aerosol discharge valve or to the bead of the container
opening.” The Continental Can Company in the late 1960's
introduced an aerosdl barrier dispenser known as the "Sepro-
. Can". The Sepro-Can includes an interior plastic product bag
having an opening that is attached to the valve opening at the
top of the container. The side walls of the bag'extend along
the side walls of the container and are pleated like an
accordion so the bag can collapse inward and upward under the
influence of pressure in the remainder of the container as the
bag is emptied. Patents which illustrate a barrier pack of
the second type are set forth in U.S. Patent Nos. 3,788,521,
3,896,970 and 4,067,499. Modifications of barrier packs of
the second type include attaching the Bag to the side wall of
the container -or to the joint formed between the side wall of
the container and the top of the container.

A third type of prior art barrier pack is an unfolding
cup-shaped barrier wherein the barrier has an outer wall
terminating in a sealing flange, said outer wall being
disposed contiguous to the inner wall of the container. The
inner wall of the barrier is ihiﬁially folded within the outer
wall, the inner wall terminating in an end closing portion.
The barrier is contained in a valved aerosol container and
sealed at the joint formed between the sidewall and the bottom
end closure of the container. Product is admitted through the
valved opening cf the container and propellant through a port
in the bottom end closure of the container. Actuation of the
valve reduces the pressure in the product compartment and
results in the inner wall of the barrier unfoldingrfrom within
the outer wall of the barrier and causing the end-closing
portion of the inner wall of the b.a_.-rrier to advance and
thereby urge the product ;oward the discharge valve. A patent

Thmisthsrepmcementshset
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which illustrates the third type of prior art barrier pack is
U.S. Pakent No. 3,109,463. '

A problem with the piston-type barrier pack of the first

type is -the imperfect seal between the side skirt of the

piston and the side wall of the container which allows
propellant to seep into tlie product with consequent discharge
of propellant during product discharge as well as
contamination of the product with propellant. Also, it is not
uncommon for.aero_sol containers to be dented and thus lose
their true circumferential shape, with the consequence that
the piston is incapable of axial movement within the container
past the aberrant configuration.

A problem with barrier packs of the second type wherein

the ‘barrier is affixed to the valve or valve opening of the

container is that the barrier collapses in a manner to ¢cause
pocketing of the product within _the collapsible barrier with

consequent undesirable diminution of the evacuation of the
product from the container.

In the third type of prior art barrier "pack' described
herein, the unfolding- cupéshé.pe ‘barrier does not advance
progressively and uniformly against the inner wall of the
container but tends to éécketi and e'ntrap product against the
wall or within pockets formed in the barrier itself as it
unfolds. Attempts.to solve these problems have included
adding an additional rigid piston to the end-closing portion
of the inner wall, or adhering the outer wall of the barrier

in peelable fashion to the inner wall of the container.

Generally, barriers of the third type can be difficult to

form, as well as to insert into and seal with the container.

This is tha replacemsnt sheet
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1. Method for handling a plurality of unitary flexible barriers for use in
a ptural - zoned, val ved pressure container, wherein said barriers
conpri si ng: a shaped spatial formhaving a term nal sealing nmeans
(16), a flexible and expandabl e wall portion (11), and a central

pi ston region (20), said sealing means, wall portion and piston
regi on belglfm“h%r it S a3 494 .5h3 there is disclosdd aspzmecraft propellanh tanf ¢amprisig an

rigidity tlatemra@magrﬁsagaﬁ@p%w Presdufed Ba€1s dfplieli "tb CxPRA YRS dhgala%e the
_ diaphragm thereby expelling the propellants from the tank.

Moreover, there is known from US 3,415,425 an aerosol dispenser including a unitary
flexible barrier for use in a plural-zoned, valved pressure container comprising a shaped
spatial form having a terminal sealing means, a flexible and expandable wall portion,
and a central piston region, wherein the sealing means, wall portion and piston region
- are formed as a unitary spatial form with sufficient rigidity to maintain its shape prior
to insertion into and use in a plural-zoned pressure container. The terminal sealing
means is adapted for sealing in a container to form a propellant zone and a product
zone, and the flexible and expandable wall portion has an inner wall segment and an
outer wall segment connected by a fold. The outer wall segment and the inner wall
segment are substantially of a cylindrical shape, the outer wall segment extending from
the terminal sealing means to the fold and the inmer wall segment extending from the
_ fold. Further, the central piston region is connected to and extends generally inwardly
from the bottom of the inner wall segment to close and complete said unitary barrier
member. The inner wall segment has sufficient flexibility to permit said inner wall
segment and said central piston region to move in an axially direction under the
influence of propellant pressure and the outer wall segment has sufficient expandability
to expand outwardly under the influence of propellant pressure to progressively _
substanually conform to the inner side container surface from the terminal sealing
‘means to the fold, and the inner wall segment has sufficient expandability to expand

outwardly under the influence of propellant pressure to: substantially conform to the
inner side container surface from the fold.

In view of this closest prior art known from US 3,415,425, it is an object of the present
invention to provide a method of easy handling a plurality of unitary flexible barriers
for use in a plural-zoned, valved pressure container, which are easy to insert into and
seal to the container, which prevent leakage of the fluids from one compartment to the

other .compartment, and which do not pocket and therefore preclude evacnation of
significant amounts of the product to be discharged. '

This object is solved by the method disclosed in claim 1 as well as by the stack of -
barriers disclosed in claim 10.

The outer wall segment and the inner wall segment are both of a steeply fmstOCOnical
shape and , therefore, the barriers are able to be handled as stack in a nested form.

This is the replacemant sheot

Dats: 2 3 AUG %8



pl ural -zoned pressure container (22); said term nal sealing neans
(16) being a4dapted for sealing in a container (22) to " forma
propel 'ant zone (34) and a product zone (32); sai d flexible and

expandabl.e wall portion (11) having an inner wall segment (14) and
an-outer wall segment (12) connected bySa fold (15); . said-euter wall
segnent (12) being a steeply frustoconi cal shape and extendi ng from

said termnal sealing nmeans (16) to said fold (15),
and fol d being dinensioned for
initial.
(23);

said outer wall segnent
insertion into a container (22) to form an
spaced relationship with the inner side container surface

In a preferred form of the invention the outer wall
segment is thicker and more rigid than the inner wall segment;
the inner wall segment also is of slightly less length than
the outer wall segment; and the sealing means is a radially
extending flange which acts as a gasket between the bottom of
the sidewall of the container and the bottom closure of the
container. The central piston fegioﬁ also may be thicker than
the inner wall eegment.

The overall length of the flexible and exbandable wall
portions and the contour of the central piston region is
designed such that the barrier upon full evacuation of the
product from the pressurized container will tend to press
against all inner surfaces of the container to thereby
maximize the evacuatlon of the container contents.

A particularly advantageous material for barriers is
‘polyethylene terephthalate (PET). Where permeation across the
barrier is a concern, the barrier of the present invention may

utilize a unitary multi-layer configuration.

Such multi-
layer configurations,

their materials of construction and
their manufacture, are well known to those skilled in the art.

Generally, in a three-layer system, the inner layer is a

material that prevents transport of propellant and product

therethrough and the outer layers are inert to the Propellant
and product.

Thisis ihe replacermant sheet
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said inner wall segnent (14) being an oppositely-directed, steeply
frustoconi cal shape contained within said outer wall segnent (12)
and extendi ng from said fold (15); said central piston region
(20) being connected to and extending generally inwardly fromthe
bottom of said inner wall segnent (14) to close and conpl ete sai d
unitary barrier nenber (10);

“®aid i nner wall segnent (14) having
sufficient flexibility to permt said inner wal | segnent and said
central piston regio

n_(2Q) to mve in an_axj al di,rection under the
i nfl uence of propell ption of cthe awings

Figure 1 is an elevational cross-sectional view of an
barrier used in : . this invention.
Figure

2 is an elevational cross-sectional view of the

barrier of Figure 1 positioned within an empty aerosol

container with the top opening of the container shown in
schematic and the aerosdl valve not shown.

Figure 3 is a schematic cross-sectional view of
| forming the seal between the barrier sealing

means, the sidewall of the container and the bottom closure of
the container.

Figures 4a and 4b are schematic views of the barrier used in

this invention within an aerosol container showing, in Figure
4a, the barrier in an initial position & short period of time

after loading the container with product and propellant; and

in Figure 4(b) the ultimate contour of the barrier after

evacuation of the prodnét from the container.

Figure S 1is a partxal cross-sectional view of a

multllayered.barzier du@ed'1n the- present jinvention.
. Figure 6 ig a,czcss-sectzonal v:ew of

- ..{--

the central p:.ston; reg:.on “of 'the barr:.er used in th1s riJnventlon.
Figure 7 shows barr;ers.'""

relatlon .according to th1s uwenhon.

P

in a nesting

Figure a is a schematic dxagram of the several steps used

in fabrlcat:.ng the barrier pack used in this invention from
plastic sheet

Flgure 9 is a schematic of the thermoformlng equipment

used in forming the barrier pack - used in this invention.

Detajled Description of the Invention

Referring now to the drawings, Figure 1 shows a unitary

barrier generally designated at 10, as it is initially formed

said barrier having a wall 11 comprising a flexible and
expandable outer wall segment 12 and a flexible and expandable
inner wall segment 14 connected by a fold 15, the outer wall
segment 12 ctérminating in a sealing flange 16 At the

Thwisihcﬂqﬁacemaniﬂi!ﬁ
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said outer wall segnent (12) having sufficient expandability to expand

outwardly under the influence of propellant pressure to
progressively substantially conform _ to said inner side container
surface (23) fromsaid termnal sealing nmeans (16) to said fold
(15); and ' T :

.terminus 18 of the inner wall segment 14, central piston
-region 20 extends inwardly to close the barrier. It should be
noted that the outer wall segment 12 has a steeply
frusto-conical shape.extending from the sealing ﬁlanqg_ls to
the fold 15, and that the inner wall segment 14 has a steeply
Erustoconical shape ogpoSitély directed to the outer wall
segmént 12 extending from the fold 15 to the central piston

'~region 20. . |

The outer wall segment 12, including the sealing flange
16, is sufficiently thick and rigid to impart a shaped spatial
form to the barrier and causes the barrier to be free-standing
and ready for insertion into the container.

It has been found that a barrier formed of PET with the
following dimensions has perfofmed satisfactorily as a barrier

in a pressurized container: -
Sealing Flange Thickness - .007" _ o
Outer Wall Segment Thickness - .007"
adjacent the flange narrowing to .004" at
the fold .
Inner Wall Segment Thickness - .004"

adjacent. the £fold narrowing to .002"
adjacent the central piston region

Central Piston Region - .002" at the joinder of
the inner wall segment and the central piston
region and increasing to .004" immediately
- within the aforesaid joinder and

thickening to .007" at the center area of the
piston

Length of Outer Wall Segment - 3 1/8"
Length of Inner Wall Segment - 2 19/32"

Container ‘used with aforedescribed PET

barrier was a 202 x 509 straight sided

can which ~ - is 2 1/8" in

diameter and 5

9/16" in length.
. The barrier had a. 1° taper to each of the outer and inner
wall segments, 12 and 14, respectively, to form a fold 15
providing an included angle of 2° between the outer and inner

wall segments, 12 and 14. It is believed that a 3° tapér to
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-17 - sai d inner Wél | segnment- (14) having sufficient expandability to

~ expand outwardly under the influence of propellant pressure to
. Substantially conformto said inner si de container surface (23) from
said fold (15); and wherein said barriers are handled as stack in a

nested form e
-8-

”-eéch of the inner and outer wall segments will also_function
satisfactorily. The central piston region for .the
above-described Barrier had a configuration as shown in
Figure- 1, wherein the terminus 18 at the perimeter of the
piston had a depth of 0.188" and a radius of .063". The

"""" seazling flange 16 for the described barrier had a turning
radius into outer wall segment 12 of .078".

Figure 2 shows the barrier 10 inserted in a valved
‘pressure container generally designated as 22, ha:ving inner
wall surface 23, and permanently joined to the container
through ‘the. seé.ling flange 16 by an appropriate crimping' of
the flange 16 between the joint formed by the lower end 24 of
the sidewall of the g:bntainer 22 and the perimeter of the
bottom closure.26 of the container 22. Without intention to
limit the type of pressure container (aerosol) with which the

' barrier pack of this invention may be usefully employed, it
has been found particularly useful when employed with an
aerosol container commonly referred to as a “necked-in”
container. A seal-ablé— port 28 is providéd in the bottom
closure 26 for introduction of propellant. A ‘manually
actuable valve (hot shown) is positioned in a manner well-
known to those skilled in the art in the opening 29 - of the
pressure container 22.

In Figure 2, the barrier 10 divides the interior of the
container 22 into a plural zoned pressure container; the
upper zone 32 for receiving the product to be dispensed and
the lower zone 34 for receiving the propellant. Generally,
‘the container manufacturer will insert the barrier 10 into
container 2'2, and seal the barrier to the container as
described above. A product filler will thereafter fill the
product and propellant into the respective chambers 32 and
34. '

For many applications of the barrier pack of the present
invention within an aerosol container, _Ehe barrier 10, as
shown in Figure 1, will be inserted and bottom sealed intc
the container 22 as shown in Figure 2 and as described above.

This is the replacemnant sheet
23 AUG 009

Datas



2. The nethod of claim 1, - wherein said unitary barrier (10) is

conprised of PET. 3. The nethod of claim1 or 2, wherein said central

pi ston region (20) is flexible and expandable. 4. The nethod of any of the

precedi ng cl ai ns, wherein said inner wall segment (14) is slightly

shofter in top to bottomdinmension ~ than said outer wall segnent (12).
-9-

-

Alternatively, after bottom - sealing ' the barrier 10
.wi:hin the container 22 as shown in Figure 2, and with the
aerosolwvéiQe in place in the container 22, propellant may be
admitted to the container 22 in the zone 34 to cause the
barrier.lo to fully or partially expand (shown as fully
expanded in Figure.4b) within the container 22, it E.eing
understood that the aerosol valve in the container opening,
if present:', must be opened to allow the barrier to expand.
After the barrier 10 has expénded within the container 22,
product may be pressure filled into the zone 32 to cause the
barrier 10 to refold to the shape, or similar to the shape,
as shown' in Figure 2.

A further alternative is to top seal the barrier pack of
this invention, i.e. to invert the barrier pack of this
invention and seal the sealing flange 16 betweén the top
pértion of the container 22 and the upper sidewall of the
container 22. In such a top sealing.arrangement, product may
be introduced into the product zone to cause the barrier 10
to fully expand downv{ardiy within the container 22 to
substantially conform to the imner surface 23 " of the
container 22. During the filling of the product into the
container it may  be necessary to provide a means for
evacuating air in the propellant zone. After introducing
propellant into the propellant zone, the container is ready
to function to discharge product through actuation of the
aerosol valve positioned in the container opening 29. Upon
complete evacuation of product from the container 22, the
barrier 10 will assume a shape such as in Figure 1, wherein
the inner wall 14 will be folded within the outer \_n)all 12
but, with the sealing flange 16 being top sealed, the barrier
10 will be in an inverse relation within the container as
that shown in Figure 2. It is preferable in both of the
alternative arrangements and procedures described immediately
above that the outer wall 12 be substantially thicker and
more rigid than the inner wall 14.
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5. The method of any.of the preceding claihs, wherein said outer wall

segnent (12) is thicker and nore rigid than said i nner wall segnent
(14). . 6. The method of any of the preceding clains,. wherein at | east
a portion of said central piston region (20) is thicker and nore rigid

than said inner wall segment (14).

-10-

Tigure 3 shows a configuration for annexing the barrier
10 to the container 22. Figure 3 shows the barrier sealing
means to be a terminal flange 16 extending from the outer
wall segment 12. The _flange 16  fits tiéhtly between the
flanges 24 and 26. The seam is formed by rolling the flanges
24, 26 and 16 toward the side wall ‘12 to form a rolled seam
by techniques known to those skilled in the art. . A double
roll seam may_be'q;ed. The thickness and length of the
sealing flange 16 is dictated by the requirements of rolled
seams, which may wvary by type of container and rolling
equipment. The sealing flange 16 may be thicker than the
contiguous.outer wall segment 12. The sealing flange 16 may

-—function as a gasket in sealing the barrier to the base of
the container. If necessary, an adhesive may be provided to
the components that are to be roll seamed.

Figure 4a shows the barrier in an initial position a
short period of time after loading the container with product
and propellant. During - this short period of time before~
consumer usage, the outer wall segment 12 has expanded due to
‘propellant pressure, from its Figure 2 position, to contact

container 22. Due to the frustoconical shape of the outer
wall segment 12, the contact and conformance of the outer
wall segment occurs progressively upwardly from flange 16 to
fold 15, thereby clearing the space "between the outer wall
segment 12 and the inner wall surface 23 of the container 22
of product.

-Upon continuous or intermittent actuation of the valve
disposed in the top opening of the pressurized container,
product will be evacuated from the container by lowering the
pressure in the product =zone 32 and causing the greater
pressure in the propellant 2zone 34 to expand the barrier
against the product and force the product through .the
discharge valve of the container. As product is evacuated'
from the container 22, the inner wall segment 14 and the
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7. The nethod of any of the preceding clains,:- wherein said term nal
sealing neans (16) is a flange extending outwardly fromthe: bott om of
the outer wall segnment (12). 8. The nethod of any of the preceding

cl ai s, “wherein said central piston region (20) has an outer

peri phery that energes from . said inner wall segnent (14) at_a
substantial angle to said inner wall segpent. '

central piston region 20 move axially toward the aerosol
discharge Qalve as the barrier unfolds.

The barrier may be dimensioned such that after
evacuation of most of the product in the container the
central piston region has not yet risen high enough to shut
off the product discharge orifice(s) in the valve. As
-evacuation nears its completion, the barrier may expand to
assume the configuration shown by the dotted line in Figure
4b, it being understood that in Figure 4b the outer and inner
wall segments 12 and 14 contact and fully conform to the
inner wall surface 23.

It has beerr observed that the frustoconical
configuration of the inner wall segment 14, as well as the
expandable nature of the barrier 10 toward the inner wall
surface 23 of the container 22, results in the outer surface
of the inner wall segment progressively advancing in an axial
direction against the inner wall surface 23 of the pressure
container to cause the progressive advance of the product to
the discharge valve and a minimization of the capture or
entrapment of - product between the outer surface of the
barrier and the inner surface of the container. Pockets are
not observed to form within the barrier itself.

The tapering of the outer wall segment facilitates the
invagination of the barrier of the present invention into the
pressurized container. The presence of the tapering of both”
the outer and inner wall segments, and at small angles, also
allows maximum nesting of the barriers for convenience and
cost savings in shipping the barriers from a manufacturing
site to the site of the container manufacturing operation.
At the container manufacturing site, the stacks of nested
barriers facilitate fast and easy feeding of the barriers
sequentially into the containers. Each nested barrier may be
pulled from its stack into its intended container under the
influence of an initial vacuum in the container shell, each

----- ~ barrier as it is inserted into its container shutting off the
vacuum; alternatively each nested barrier may be blown by air
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9. The nethod of any of the preceding clains, wherein said barrier

(10) is multi-layered, the inner |ayer (102) bei.ng inpervious to t he
transport of product and propellant and the outer |ayers (104, 106) being
i nert . to the product or propellant contigous thereto. 10. A stack
of unitary flexible and expandabl e barriesrs2for use in a plural-zoned,
val ved pressure contai ner conpri sing: ;

'fro_m its stack into the intended container. The next

container shell is fed under the stack of nested barriers,
and the identical action continues for the next container and
'next barrier. Containers continue to be sequentially fed
under the nested stacks of barriers, and the nesting provides
for a high speed and very simple feedlng operation.

Figure 6 shows an .embodiment of the central piston
region 20 which includes;a_plurality of reinforcing ribs 100
that add to the strength of the central piston region 20.
Depending on the weight and type of product being dispensed,
it may be preferable to have a thicker and/or reinforced
central piston region and/or thicker wall segments in order
to insure uniform and complete discharge of the product.
Alternatively, it may be desirable‘to have the central piston_
region- thinner than the contiguocus inner wall segment to
enable the central piston region to expand fully into the
upper recesses of the container.

In order to overcome the problem of permeation of
propellant and/or product through the barrier found in prior
art dispensers, the flexible barrier in accordance with -the
present invention is optionally made of a multilayered
material. Figure 5 shows a wall construction consisting of
an inner layer 102 designed to prevent transport of
propellant and product. Layer 102 is sandwiched between
outer layers 104 and 106 that are inert to propellant or
product in contact with the outer layers. .Adhesive layers
108 and 110 are optionally provided, or alternatively the
inner and outer layers 102, 104 and 106 may be fused together
by heat or other means. 1In one embodiment, the inner layer
102 is a gas barrier layer and the outer layers 104 and 106
are aqueous or organic fluid barrier layers. The gas barrier
layer may be made of PET, ethylene vinyl alcohol,
polyvinylalcohol, polyvinylidene chloride, polyacrylonitrile,
cellophane or other similarly suitable materials. The outer
layers may be made of PET, polyethylene, (especially high
den31ty'polyethylene) polypropylene polytetrafluorcethylene,
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- 18 - a. shaped spétial form having a termnal sealing neans (16), a
fl.exi bl e and expandabl e wall portion (11), and a central piston region:
(20), said sealing means, :

-13-

.polybutane, surlyn ionomer, butyl rubber, polyvinylidene
‘chloride, polychlorotrifluoroethylene, ‘Penton,
polyvinylfluoride or other similarly suitable materials.
Ethylene vinyl alcohol and polyvinyl alcohol are preferred
gas barrier materials and high density polyethylene is a -
preferred agqueous or organic fluid barrier material.
Any propellants known in the art may be used with the
L "dispenser and flexible barrier of the present invention. The
barrier of the present invention requires smaller amounts of
liquified propellants than required in 'non-barrier pack
aerosol systems and in certain barrier pack systems using
compressed gases, thus allowing the economic use of more
~ expensive propellants.' The present system lends itself to a
maximization of the amount of product to be dispensed from a
given container. o -
The barrier pack of this invention is presently
manufactured utilizing a forming process generally referred
to as thermoforming. The thermdformigg technique for
manufacturing plastic shapes from a sheet of the plastic
material is well-known in a general sense. Specific
modifications of the general techniques are used to tailor
the thermoforming process to the forming of a particular
shape. The schematic diagram of Figure 8 shows the several
steps involved in the forming of the barrier packs of this
invention. 1In step 1, the plastic sheet material, PET, for
example, having a thickness of .025", is passed through a dry
heat zone (oven) to bring the PET to a forming temperature of
250°-330°F. It is dgsirable to have the PET at 285°-300°F.,
that is, to avoid the extremes of the 250°-330°F. range. The
PET material found suitable for forming the barrier packs is
biaxially oriented and suitable for deep draw thermoforming.
The barrier pack of this invention is a deep drawn part
“and thus is susceptible to "webbing”, i.e. the formation of a
fold of excess material at the mold base and the barrier side
wall. Where "webbing” is a concern, careful control of the
temperature of the piastic sheet material is critical.
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wal | portion and piston region being fornmed as a unitary spatial form wth
sufficient rigidity to maintain its shape prior to insertion into and use
in a plural - zoned pressure contai ner (22); said term nal sealing neans
(16) being adapted for sealing in a container (22) to forma propellant
zone (34) and a product zone (32); said flexi bl'e and expandabl e wal |
portion (11) having an inner wall segmer4+{14) and an outer wall segnent
(12) connected by a fold (15); said outer wall segnent (12) being a
steeply frustoconi cal shape and extending from, said term nal seal] ng,
G Hitre ©

means ( 16)MPFSOXEd /f o3 5 5) - WETE fer SRITE Tegrttf P
. ..  temperature above the distortion temperature of the plastic
a sheet material, a degree of plastié memory is retained by the
pléstic material, this memory aiding in the preclusion or

removal of the "webbing” problem. .

~ In step 2, the pre-heated PET sheet is moved to the
---- . £6rming ‘station (théermoformer), whereat the PET sheeﬁ_ is
prestretched using a "plug assist” for the initial forming of
-the inner wall segment and the piston region of .the barrier
pack and-using.a “ring” to partially form the outer wall
segment. Also see Figure 9. The "ring” assists in the
avoidance of "webbing" . The "plug assist” and “ring" are
‘mounted on the upper movable platen (top base plate} of the
thermqforﬁer eqﬁipment, directly across from the lower
movable platen (base plate) on which the mold is mounted.
After disposing the heated plastic sheet between the upper
and lower platens, the forming operation is commenced by
moving the platens toward each other to sandwich the heated
sheet. During the course of moving the platens until their
ultimate contacting against each other, the "plug assist” and
"ring” draw the sheet into and around the interior cavity
surface of the mold to force the heated PET sheet to conform
and contact the mold at the fold joining the outer wall
‘'segment and -the inner wall segment and at the base of the

"ring”. The "ring" in forcing the PET plastic sheet against
the base plate of the thermoforming equipment effects an
annular seal around the mold. . After effecting the seal,

vacuum is applied to the mold to cause the PET plastic sheet
to be drawn against the mold surface and thereby complete the
final shaping of the PET plastic sheet.
The mold is water cooled, teflon coated aluminum, heat
conductive, and the "plug assist" and “ring” are fine-grained
- wood covered with felt to avoid scuffing and sticking of the
formed part. .
After adequate cooling, the upper and lower platens are
separated and the formed sheet transported to the trimmingc
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bei ng di nensi-oned for insertion into a container (22) to forman initial
spaced relationship with the inner side container surface (23); sai d
i nner wall segnment (14) being an oppositely-directed, steeply frustoconical
shape contained within said outer wall segment (12) and extending fromsaid

fold (15); said central piston region (20) being connected to and
extendi ng generally inwardly fromthe bottomof said inner wall segnent
(14) to close and conplete said unitary- barrier menber (10); sai d

i nner wall  segnment (14) having sufficieﬁ%sflexibkfity to permt said inner
wal | : Co _ '
' .station (step 3) whereat cutting dies trim the formed ?arcs.
The formed _parts are ejected to a stacker and the trimmed
residue at the sealing flange is ground for recycling and
reclaiming in the plastic sheet'extrusion'process, '

It is believed that biaxial orientation of the plastic
during the extrusion'of the plastic sheet to be thermoformed
and the biaxial orientation during the thermoforming process
cdecrease the permeation of the barrier material.

While the "invention has been particularly shown and
described -with respect' to illustrative and 'preferred
embodiments thereof, it will be understood by those skilled
in the art that the foregoing and other changes in form and
details may be made therein without departing from the spirit
and scope of the invention which should be limited only by
the scope of the appended claims.

This is the replacemant shest

Dete: 2 3 AUG 1999



segnment and said central piston region (20) to nove in an axially direction
under the influence of propellant pressure; said outer wall segnent

(12) having sufficient expandability to expand outwardly under the

i nfluence of propellant pressure to progressively substantially conformto
sai d inner side container surface (23) fromsaid termnal sealing neans
(16) to-said fold (15); and said inner wall segnment (14) having
sufficient expandability to expand outwardly under the influence of
“propel |l ant pressure to substantially qgnforn1to sai d i nner -si de

contai ner surface (23) fromsaid fold (15). '

Claims

1. Method for hahdling a plurality of unitary flexible barriers for use in a plural-
zoned, valved pressure container,

wherein said barriers comprising:
a shaped spatial form having a terminal sealing means (16), a flexible and
expandable wall portion (11), and a central piston region (20), said sealing
means, wall portion and piston region being formed as a unitary spatial form
with sufficient rigidity to maintain its shape prior to insertion into and use in a
plural-zoned pressure coutainer (22); _
said terminal sealing means (16) being adapted for sealing in a container (22) to
form a propellant zone (34) and a product zone (32);
said flexible and expandable wall portion (11) having an inner wall segment (14)
and an outer wall segment (12) connected by a fold (15);
said outer wall segment (12) being a steeply frustoconical shape and extending i
" from said terminal sealmg means (16) to said fold (15), said outer wall segment
and fold being dimensioned for insertion into a container (22) to form an initial
spaced relationship with the inner side container surface (23);
said inner wall segment (14) being an oppositely-directed, steeply frustoconical
shape contained within said outer wall segment (12) and extending from said
fold (15);
said central piston region (20) being connected to and extending generally
ihwardly from the bottom of said inner wall segment (14) to close and complete
said unitary barrier member (10);
said inner wall segment (14) having sufficient ﬂexlblhty to permit said inner
wall segment and said central piston region (20) to move in an axially direction
under the influence of propellant pressure;
said outer wall segment (12) having sufficient expandability to expand outwardly
under the influence of propellant pressure to progressively substantially conform
to said inner side container surface (23) from said terminal sealing means (16) to
said fold (15); and

I
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11. The stack of claim 10, wherein said unitary barriers (10) are

conprised of PET. 12. The stack of claim10 or 11, wherei n each of
said unitary barriers (10) is substantially fully nestable with further
i dentical barrier nmenbers (10), said frustoconical outer and inner wall
segnent s (12, 14) and intervening/fold (15) of each barrier nesting

with the corr esdi@itiengvall segint €4y haviag dufficienb ekpindabilitc & expand osfwargyber s.
: under the influence of propellant pressure to substantially conform to said inner
side container surface (23) from said fold (15);

_ and wherein said barriers are handled as stack in a nested form.

" 2. The method of claim 1,
wherein said unitary barrier (10) is comprised of PET.

3.- The method of claim 1 or 2,

wherein said central piston region (20) is flexible and expandable.

4. The method of any of the preceding claims,

wherein said inner wall segment (14) is slightly shorter in top to bottom dimension
than said outer wall segmext (12).

5. The method of any of the preceding claims,

wherein said outer wall segment (12) is thicker and more rigid than said inner wall
segment (14).

6. The method of any .of the preceding claims,

wherein at least a portion of said central piston region (20) is thicker and more
- rigid than said innér wall segment (14).

7. The method of any of the preceding claims,

wherein said terminal sea.lmg means (16) is a ﬂange extending outwardly from the
bottom of the outer wall segment (12).

8. The method of any of the preceding claims,

wherein said central piston region (20) has an outer periphery that emerges from
said inper wall segment (14) at a substantial anglé to said inner wall segment.

_9. - The method of any of the precedmg claims,

wherein said barrier (10).is multi-layered, the inner layer (102) bemg impervious to

the transport of product and propellant and the outer layers (104, 106) being inert
to the product or propellant contigous thereto.

. A stack of unitary flexible and expandable barriers for use in a plural-zoned, valved
pressure container comprising:
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11.

12

-18-
a shaped spatial form having a terminal sealing means (16), a flexible and
expandable wall portion (11), and a central piston region (20), said sealing means,
wall portion and piston region being formed as a unitary spatial form with
sufficient rigidity to maintain its shape prior to insertion into and use in a plural-

" zoned pressure container (22); -

said terminal sealing means (16) being adapted for sealing in a contamer (22) to
form a propellant zone (34) and a product zone (32);

said flexible and. expandable wall portion (b havmg an inner wall segment (14)
and an outer wall segment (12) connected by a fold (15);

said outer wall segment (12) being a steeply. frustoconical shape and extending from
said terminal sealing_ means_(16) to said fold (15), said outer wall segment and fold
being dimensioned for insertion into a container (22) to form an initial spaced
relationship with the inner side container surface (23);

said inpner wall 'segment (14) being an oppositel;y—directed, steeply frustoconical
shape contained within said outer wall segment (12) and extending from said fold
(15}

said central piston region (20) being connected to and extending generally inwardly
from the bottom of said inner wall segment (14) to close and complete said unitary-
barrier member (10); :
said inner wall segment (14) having sufficient flexibility to permit said inner wall
segment and said central piston region (20) to move in an axially  direction under
the influence of propellant pressure;

said outer wall segment (12) having sufficient expandability to expand outwardly
under the influence of propellant pressure to progressively substantially conform to
said inmer side contamer surface (23) from said terminal sealing means (16) to said
fold (15); and

said inner wall segment (14) having sufficient expandability to expand outwardly

under the influence of propellant pressure to substantially conform to said inner
side container surface (23) from said fold (15).

The stack of ciaim 10,

wherein said unitary barriers (10) are comprised of PET.

The stack of claim 10 or 11,

wherein each of said unitary barriers (10) is substantially fully nestable with further
identical barrier members (10), said frustoconical outer and inner wall segments

(12, 14) and inte__g_vening fold (15) of each barrier nesting with the corresponding
parts of said further identical barrier members.

e
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13. The stack of any of the preceding clains 10 to 12, ~  wherein said

central piston regions (20) are flexible and expandable 14: The stack of
any of the preceding clains 10 to 13, wherei.n said inner wall segnents
(14) .are slightly shorter in top to bottom di mensi on than said outer

wal | segnments (12). -19 -
13. The stack of any of the preceding claims 10 to 12,

wherein said central piston regions (20) are flexible and expandable.

" 14: The stack of any of the preceding claims 10 to 13,

wherein said inner wall segments (14) are slightly shorter in top to bottom
dimension than said outer wall segments (12).

i5. The stack of any of the prece&ing claims 10 to 14,

wherein said outer wall segments (12) are thicker and more rigid than said inner
wall segments (14). '

16. The stack 6f any o.f-the preceding claims 10 to 15,

wherein at least a portion of said central piston regions (20) is thicker and more
rigid than said inner wall segments (14). '

17. The stack of any of the preceding claims 10 to 16,

wherein said terminal sealing means (16) is a flange extending outwardly from the-
bottom of the outer wall segments (12).

18. The stack of any of the preceding claims 10 to 17,

wherein said central piston region (20) bhas an outer penphery that emerges from
said inner wall segment (14) at a substantial angle to said inner wall segment.

19. The stack of any of the preceding claims 10 to 18,
wherein said barrier (10) is multi-layered, the inner layer (102) being impervious to
the transport of product and propellant and the outer layers (104 106) bemg inert
to the product or propellant contigous thereto.
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15. The stack of any of the preceding claims .10 to 14, wherein said outer
wal |- segnments (12) are thicker and nore rigid than said inner wal |
‘segnents (14). 16. The stack of any of the preceding clains 10 to 15,
wherein at |east a portion of said central piston regions (20) is thicker
and nore rigid than said inner wall segnents (14).

=20 -

FLEXIBLE BARRIER MEMBER USEFUL IN AEROSOL DISPENSERS
' ABSTRACT '

A barrier (10) for use in a pressurized concainer (22)
_coﬁprising a unitary flexible and expandable member (L11)
having an outer wall segment (12) texminating in a sealing
_flange {(18) and an inner wall segment (14) joined@ to the
cuter wall segment (12) through a fold (15) and -a centxral
piston region (20) emerging from the terminus of the innex
wall segment (14) distal to the fold (15); the barrier (10)
beiné sufficiently thick, and rigid to be free-standing
before incorporation into a pressurized container (22). The
outer and__(12) inner wall (14) segments are oppositely-
directed frustoconical shapes forming a small acute angle
with each other. The outer (12) and inner (14) wall
segments expand outwardly to progressively conform to the
container inner wall surface (23) as product is evacuated
from the container (22). The outer wall segment (12) may be
thicker and more rigid than the inner wall segment (14).
The barrier is nestable with like barriers. '

Figure 1.
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17. The stack of any of the precedi ng cl ai.ms 10 to 16, wherein said
term nal sealing neans (16) is a flange extending outwardly fromthe-

bottom of the outer wall segnments (12). 18. The stack of any of the :
preceding clains 10 to 17, wherein said central piston region (20) has
an outer periphery that energes from 'said i'nner wall segnment (14) at a
substantial angle to said inner wall slgment. 19. The stack of any of the
preceding clains .10 to 18, :
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wherein said barrier (10) is nulti-layered, the inner layer (102) being
| mpervious to

the transport of product and propellant and the outer
| ayers (104, 106) being inert to the product or propellant contigous
t her et o.
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FIG. 5

e —ar——a—a—a—— e R e

FIG. 4b

placement sheoet

This is the re

23 AUG 1998

- Date:



FIG. 6

FIG. 7
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