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(57) Abstract: A one-way valve is formed by connecting a third layer of a polymeric film to one of two film layers that are sealed
about the perimeter to form an inflatable member. A series of spaced seals connect the third layer so as to form a serpentine flow
path across the inflatable member. The serpentine flow path communicates at one end with an inlet and at an opposite end with an
outlet in communication with an interior of the inflatable member. Inflation pressure within the inflatable member forces together
the adjacent film layers forming the one-way valve so as to maintain the inflatable member in an inflated state.
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ONE-WAY VALVE FOR INFLATABLE PACKAGE
BACKGROUND OF THE INVENTION

The present invention generally relates to inflatable packaging. In
90%particular, the present invention relates to low profile inflatable packaging systems with
improved perimeter protection, integrity and inflatability.

Inflatable packaging systems having opposing inflatable members sealed
relative to one another to form an envelope like package are known to provide protection for
relatively flat items being shipped or otherwise transported. The known inflatable packaging
systems, however, do not provide ample perimeter protection for such items. There is a need
for an inflatable envelope-like packaging system with improved perimeter protection.

Check valves for a single inflatable member are known. Also known are
inflatable packaging systems having multiple inflatable cells. There is a continuing need for
check valves that can be easily incorporated into each inflatable cell of a multiple cell
packaging system to ensure the integrity of the packaging system in the event of a leak in one
region of the packaging.

Inflatable packaging systems having multiple cells that extend transverse from
a common inflation header are subject to inflation difficulties. As the cells fill with inflation
medium, the width of each cell decreases. The additive effect of multiple cells inflating and
decreasing in width causes a strain on the seal separating the cells from the inflation header.
The result of this strain is a buckling of the inflation header that can inhibit or even prevent an
inflation medium from traveling to cells distant from the point of buckling. There is a need
for a multi-cell inflatable packaging system that improves the flow path for an inflation

medium through a header to the multiple cells.

SUMMARY OF THE INVENTION

The present invention is directed to a one-way valve for an inflatable member
that is formed by overlying first and second film layers sealed relative to one another around
the perimeter of the inflatable member. The one-way valve is comprised of a third film layer
that is sealed relative to the first film layer by a plurality of seals that define a serpentine flow
path between the first and third film layers. The serpentine flow path generally travels from

one side of the inflatable member to the other side of the inflatable member. At a first end of
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the serpentine flow path, the first and third layers are unconnected so as to define an inlet for
an inflation medium between the first and third film layers. At a second end of the serpentine
flow path, the first and third layers are configured to define an outlet that communicates with

an interior of the inflatable member.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top schematic view of an inflatable member of the present
invention.

FIG. 2 is an exploded perspective view of the film layer orientation for the
inflatable member of FIG. L.

FIG. 2a is a cross-sectional view of the inflatable member of FIG. 1 taken
along line 2a-2a of FIG. 1.

FIG. 3 is a top schematic view of an alternative embodiment of the inflatable
member of the present invention.

FIG. 4 is an exploded perspective view of the film layer orientation for the
inflatable member of FIG. 3.

FIG. 4a is a cross-sectional view of the inflatable member of FIG. 3 taken
along line 4a-4a of FIG. 3. ‘

FIG. 5 is an enlarged cutaway view of an inflatable cell of the inflatable
member of the present invention with an alternative valve configuration.

FIG. 5a is an exploded perspective view of the film layer orientation for
forming the valve of FIG. 5.

FIG. 6 is a perspective view of a packaging system formed from two inflatable
members of FIG. 1.

FIG. 7 is a cross-sectional view of the packaging system of FIG. 6 taken along
line 7-7 of FIG. 6.

FIG. 8 is a schematic end view of an alternative packaging system
configuration formed from two inflatable members of the present invention.

FIG. 9 is a schematic cross-sectional view of the alternative packaging system

of FIG. 8.
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FIG. 10 is a cross-sectional view of the packaging system of FIG. 6 with
enhanced perimeter protection.

FIG. 11 is an enlarged schematic cutaway view of a segment of the inflatable
member of FIG. 1 incorporating pleats in the peripheral inflatable chamber.

FIG. 12 is a partial top schematic view of an alternative multi-cell packaging
system of the present invention

FIG. 13 is a first alternative embodiment of the packaging system of FIG. 12.

FIG. 14 is a second alternative embodiment of the packaging system of FIG.
12.

FIGS. 15 and 16 are cross-sectional views of alternate constructions of the
packaging systems of FIGS. 12-14 utilizing a one way valve of FIGS. 5-5a.

While the above-identified drawing figures set forth preferred embodiments of
the invention, other embodiments are also contemplated, as noted in the discussion. In all
cases, this disclosure presents the present invention by way of representation and not
limitation. It should be understood that numerous other modifications and embodiments can
be devised by those skilled in the art which fall within the scope and spirit of the principles of
this invention. It should be specifically noted that the figures have not been drawn to scale as
it has been necessary to enlarge certain portions for clarity. Throughout the embodiments, like

reference numerals are used for like elements.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Packaging system 10 of the present invention is generally shown in FIG. 1.
Packaging system 10 is comprised of an inflatable member 12 formed of overlaying first and
second layers 14 and 16 (See FIG. 2) of a flexible polymeric material. Opposing peripheral
edge surfaces of layers 14 and 16 are interconnected by a perimeter heat seal 18. A small
peripheral section 20 of layers 14 and 16 is left unsealed to provide for a check valve 22, such
as is commonly known in the art. Suitable check valves are disclosed, for example, in U.S.
Patent Nos. 4,917,646 and 5,711,691.

Spaced from perimeter heat seal 18 along three sides of inflatable member 12, a
heat seal 24 interconnects layers 14 and 16 to define a peripheral inflatable chamber 26 of

inflatable member 12, with inflation valve 22 communicating with a first section 27 of
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inflatable chamber 26. Layers 14 and 16 are further interconnected by heat seals 28, which
extends between heat seal segments 24a and 24b, to define a series of inflatable cells 30 of
inflatable member 12 of packaging system 10. Each inflatable cell 30 communicates with first
section 27 of inflatable chamber 26, such as via an interruption of heat seal segment 24a.

As further shown in FIGS. 1-2a, in one preferred embodiment, inflatable cells
30 and a second section 29 of peripheral inflatable chamber 26 include a one way valve
system 32 to retain air in the respective cell and/or chamber once packaging system 10 is
inflated. One way valve 32 is formed by connecting a third polymeric layer 34 (shown in
FIGS. 2-2a) to first layer 14 with a series of heat seals which will be further described herein.

In one preferred embodiment, valve 32 is formed by positioning third layer 34
between first layer 14 and second layer 16. Third layer 34 has a length, defined by edges 36
and 40, that is generally equal to that of first and second layers 14 and 16, but third layer 34
has a width, defined by opposing end edges 42 and 44, that is less than that of first and second
layers 14 and 16. Valve 32 is formed by spacing edge 36 of third layer 34 from peripheral
heat seal segment 18a. Edge 36 is then sealed relative to first layer 14 and second layer 16 by
heat seal segment 24a. Heat seal segment 24a completely seals edge 36 of third layer 34 to
second layer 16. Atintervals corresponding to each inflatable cell 30 and second section 29 of
inflatable chamber 26, however, one of the opposing surfaces of either first layer 14 or third
layer 34 is treated with a heat resistant material (e.g., ink or paint) along heat seal segment 24a
to prevent heat sealing at the treated sites and thereby define air inlets 38.

Edge 40 of third layer 34 is connected to first layer 14 by a heat seal that spans
inflatable cells 30 (interrupted by outlets 48 as described below). Opposing end edges 42 and
44 of third layer 34 are interconnected by heat seal to first layer 14 and second layer 16 along
the perimeter heat seal segments18b and 18c, respectively. Third layer 34 is further connected
to first layer 14 with a series of heat welds 46 which are generally parallel to and spaced from
heat seal segment 24a and edge 40 of third layer 34. One of the opposing surfaces of either
third layer 34 or first layer 14 is further treated with heat resistant material to prevent welding
of third layer 34 and first layer 14 at discreet locations along each heat weld 46 to create a
serpentine-like flow path for an inflation medium from inlets 38. Each serpentine-like flow

path terminates at an outlet 48 that communicates with an interior of inflatable member 12.
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Outlets 48 are formed by treating a portion of either first layer 14 or third layer 34 adjacent to
edge 40 with a heat resistant material, aé previously described.

Inflatable member 12 of packaging system 10 is inflated by applying air
through inflation valve 22. The first section 27 of peripheral inflatable chamber 26
communicates with valve 32 via inlet 38. Air flows from peripheral inflatable chamber 26
through each inlet 38 and the respective serpentine flow path defined by segmented heat welds
46 and enters each inflatable cell 30 and section 29 of peripheral inflatable chamber 26 via
outlets 48. As inflatable cells 30 and section 29 of peripheral inflatable chamber 26 achieve
their maximum inflation, the internal pressure of inflatable cell 30 and inflatable chamber 26
causes opposing surfaces of third layer 34 and first layer 14 to tightly bear against one another
and thereby prevent air from escaping inflatable cell 30 and peripheral inflatable chamber 26.

As shown in FIGS. 3- 4a, in an alternative embodiment, valve 32 may be
formed with third layer 34 connected to an outer surface 35 of first layer 14. In this
embodiment, second layer 16 is connected to surface 37 of first layer 14 opposite the outer
surface 35 of first layer 14. As shown in FIGS. 3- 4a, edge 36 of third layer 34 is sealed
relative to the edge of first layer 14 along perimeter heat seal segment 18a. A heat seal further
connects edges 40 and 42 of third layer 34 to first layer 14. Edge 44 of third layer 34 is sealed
relative to first layer 14 with the exception of the small peripherallsection 20 that defines an
inflation medium inlet, as previously described.

Second layer 16 is dimensioned to have a length defined by perimeter heat seal
segments 18b and 18c, and a width defined by heat seal segment 24a and perimeter heat seal
segment 18d. The perimeter edges of second layer 16 are connected to first layer 14 by heat
seal segments 18b, 18c, 18d and 24a. Heat seal segment 24a also connects first layer 14 and
third layer 34, with inlets 38 being formed by treating a portion of either first layer 14 or third
layer 34 with a heat resistant material at intervals corresponding to each cell 30 to prevent
sealing of adjacent surfaces of first layer 14 and third layer 34 when heat seal segment 24a is
formed. Heat welds 46, as described relative to FIG. 1, interconnect third layer 34 to first
layer 14 to form the serpentine flow path of valve 32. Outlets 48, however, in the
embodiment shown in FIG. 3, are formed by an opening through first layer 14 near the end of
the serpentine flow path, as shown in FIG. 4a. As previously described, when inflatable cells

30 and section 29 of peripheral inflatable chamber 26 achieve their maximum inflation, the
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internal pressure of inflatable cell 30 and inflatable chamber 26 causes opposing surfaces of
third layer 34 and first layer 14 to tightly bear against one another and thereby prevent air
from escaping inflatable cell 30 and peripheral inflatable chamber 26.

FIG. 5 depicts an alternative embodiment of one way valve 32 for use with
packaging system 10. FIG. 5 is an enlarged cutaway view of one of inflatable cells 30. As
shown in FIGS. 5 and 5a, the alternative configuration of valve 32 consists of a pair of film
layers 15 and 17 positioned between first layer 14 and second layer 16. Layers 15 and 17 of
valve 32 are sealed relative to one another and to first and second layers 14 and 16 via heat
seals 28 and 24. Opposing edge surfaces of layers 15 and 17 are treated with a heat resistant
material along zone 19 to prevent heat sealing and thereby define an air inlet of valve 32.
Heat seals 21 further interconnect layers 15 and 17 to define a flow path 23 in communication
with inflatable cell 30. Opposing edges 25 of layers 15 and 17 remain unsealed. Thus, air
flowing through peripheral inflatable chamber 26 is allowed to enter flow path 23 of valve 32
via the inlet defined by zone 19. Air flowing through pathway 23 enters inflatable cell 30.
When inflatable cell 30 reaches maximum inflation, air pressure within inflatable cell 30 urges
layers 15 and 17 tight against one another to prevent air from escaping through air pathway 23
and thereby maintain inflatable cell 30 in an inflated state.

One-way valve 32 provides integrity to inflatable member 12 of packaging
system 10 by ensuring that an isolated air leak in one region of inflatable member 12 will not
result in a complete catastrophic failure of packaging system 10. Inflatable member 12 of
packaging system 10 may be also be used, however, without one way valve 32. Packaging
system 10 is a simple yet elegant inflatable packaging material capable of a variety of uses.
For example, breakable or fragile articles can be placed between multiple sections of inflatable
member 12. Further, sections of inflatable member 12 can be sized to line the inner walls of a
shipping box to isolate fragile contents from the outer box wall. A further and more novel use
of inflatable member 12 will be described herein by reference to FIGS. 6-9.

FIG. 6 is a perspective view of a particularly advantageous application of
inflatable member 12 to form an inflatable package protection system 60 for shipping of low
profile, fragile items. System 60 is generally comprised of an upper section 62 of inflatable
member 12 and a lower section 64 of inflatable member 12. System 60 is formed by vertically

aligning the peripheral edges of sections 62 and 64, and by interconnecting opposing
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peripheral surface areas of sections 62 and 64 together on three sides. Interconnected sections
62 and 64 combine to form an envelope-like inflatable container with open end 66 permitting
access of a low profile item between sections 62 and 64. While system 60 is shown in an
inflated state, it is to be understood that items requiring protection for shipping or storage are
inserted through opening 66 and positioned between sections 62 and 64 while system 60 is in
a deflated state. Each section 62 and 64 is subsequently inflated through an inflation valve,
such as inflation valve 22, as previously described relative to FIG. 1. Inflation of inflatable
cells 30 causes opposing inner surfaces of sections 62 and 64 to bear tightly against an article
placed within system 60 so as to securely hold the item within the pocket defined between
sections 62 and 64. Peripheral inflatable chambers 26 of sections 62 and 64 provide
particularly suitable perimeter protection particularly when system 60 is fitted within a
shipping box or container.

FIG. 7 is a sectional view of system 60 taken essentially along line 7-7 shown
in FIG. 6 and further positioned within a shipping container 70. As shown in FIG. 7, section
62 of inflatable member 12 is interconnected to section 64 of inflatable member 12 by heat
welding opposing surfaces of sections 62 and 64 together along heat seal 24 (which
interconnects layers 14 and 16 of inflatable member 12). To maintain perimeter protection in
the event of an air leak in one cell 30 or chamber 26, section 27 of chamber 26 of section 62 is
positioned on one side of system 60, while section 27 of chamber 26 of section 64 is
positioned on the other side of system 60. Sections 62 and 64 thus interconnected, peripheral
inflatable chambers 26 of system 60 provide significant corner and edge protection for an item
while maintaining a low profile and maximizing interior pocket size. An item 78 thus secured
within system 60 is protected on its top and bottom by inflatable cells 30 and about its
periphery by inflatable peripheral chambers 26. System 60 thereby provides a low profile
inflatable package protection system that cushions fragile, low profile items, such as picture
frames, china plates, or laptop computers and spaces such items from the walls of a shipping
container 70, as shown in FIG. 7.

FIG. 8 is an end view of an alternative embodiment of packaging system 60.
The embodiment of packaging system 60 shown in FIG. 8 differs from that shown in FIGS. 6
and 7 in that opposing surfaces of peripheral inflatable chambers 26 of sections 62 and 64 are

interconnected about the periphery of inflatable member 12 adjacent to heat seal 18. The
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resulting configuration of packaging system 60 thereby incorporates a greater pocket area 80
to accommodate larger items.

The particular interconnection of opposing séctions 62 and 64 is more clearly
shown in FIG. 9. As shown in FIG. 9, opposing surfaces of peripheral inflatable chamber 26
are interconnected along a zone of adhesion generally referred to by reference numeral 82. In
one embodiment, adhesion zone 82 generally extends from heat seal 18 to a distance that
generally corresponds to the radius of peripheral inflatable chamber 26 when inflatable
member 12 is fully inflated. This in turn results in greater spacing between heat seal 24 of
inflatable member 12 forming section 62 and heat seal 24 of inflatable member 12 forming
section 64, which in turn results in a larger pocket 80 of packaging system 60. In alternative
embodiments, the size of pocket 80 can be adjusted by varying the location of adhesion zone
82. Locating adhesion zone closer to heat seal 24 results in a smaller pocket 80, and
conversely, locating adhesion zone 82 closer to heat seal 18 results in a larger pocket 80.
Packaging system 60 formed in the manner shown in FIGS. 8 and 9 thereby is able to
accommodate items of various dimensions. Furthermore, it is possible to allow inflatable
member 12 of section 62 to communicate with inflatable member 12 of section 64 by
providing an inflation hole 22a (shown in dotted lines in FIG. 9) between respective sections
26 of sections 62 and 64 (and any additional sections of inflatable member 12) along adhesion
zone 82. The employment of inflation hole 22a permits multiple sections of inflatable
member 12 to be inflated by a single inflation valve 22 associated with one of the inflatable
members 12.

FIG. 10 is a cross-section view of another embodiment of the packaging system
60 in which perimeter protection is further enhanced by the formation of secondary perimeter
inflation zones 25 adjacent to peripheral inflatable chambers 26. Perimeter inflation zones 25
are formed by an additional heat seal 29 of each layer 14 and 16 which is spaced from and
generally parallel with heat seal 24. Segments of layers 14 and/or 16 corresponding to heat
seal 29 are treated with a heat resistant material along heat seal 29 in the manner previously
described sufficient to form gaps in heat seal 29 and thereby allow the inflation medium to fill
inflatable cells 30 and perimeter inflation zones 25. Perimeter inflation zones 25 combined
with peripheral inflatable chambers 26 increase the edge distance of item 78 from shipping

container 70 and provide enhanced cushioning for the perimeter edges of fragile items.
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FIG. 11 is an enlarged cutaway view of a segment of an inflatable member 12
relative to inflatable cell 30 and that portion of peripheral inflatable chamber 26 extending
transverse to inflatable cells 30. FIG. 11 depicts a modification to the formation of peripheral
inflatable chamber 26 to minimize buckling of inflatable chamber 26 when inflatable member
12 is fully inflated. As cells 30 of inflatable member 12 inflate, the length L of inflatable
member 12 decreases. In response to this decrease in length, inflatable chamber 26 has a
tendency to buckle or crimp at one or more locations along the length L of inflatable member
12, which can cause inflatable member 12 to curl along its length. To compensate for this
buckling or crimping effect of inflatable chamber 26, one or more pleats 90 are formed by a
V-shaped heat weld of the opposing surfaces of first layer 14 and second layer 16 along heat
seal segments 18a and 18d. As shown in FIG. 11, pleats 90 extend from heat seal 18 to a
point 92 that is sufficiently spaced from heat seal 24 to allow air to flow through peripheral
inflatable chamber 26. Pleats 90 aid in adjusting for the reduction in length of inflatable
member 12 upon full inflation so as to maintain a more uniform peripheral shape at regions of
inflatable chamber 26 prone to buckling. It is to be appreciated that the number and size of
pleats may be varied to accommodate varying lengths and sizes of inflatable member 12.

While a novel packaging system has been described herein to be comprised of
two, interconnected sections of inflatable members 12, it is intended to be understood that
other packaging systems having two or more pocket openings may be formed by
interconnecting three or more sections of inflatable members 12 employing the teachings
herein. Sections of inflatable members 12 may be arranged and interconnected in a manner to
orient the pocket openings on a common end of the packaging system. Alternatively, the
interconnection of sections of inflatable members 12 may be located to vary the orientation of
each pocket opening defined between two contiguous sections of inflatable members 12.

FIG. 12 is a partial top view of an alternative multi-cell packaging system 100,
which is formed from two film layers in a manner similar to system 10 of FIG. 1. As shown
in FIG. 12, system 100 comprises a plurality of inflatable cells 102 each of which
communicates with a common air passageway or header 104 via inlets 105. Header 104 is
formed by a first edge heat seal 106 and a spaced, generally parallel heat seal 108, which
interconnect the two film layers. Header 104 is open at one end to permit the introduction of

an inflation medium, such as air. Alternatively, header 104 can communicate with a filler
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valve (not shown) which is similar to valve 22 of FIG. 1. The width of header 104 may be
varied along the length of system 100 to facilitate inflation of cells 102 downstream from the
initial introduction of an inflation medium into the header 104, in which case heat seals 106
and 108 will not be parallel.

Inlets 105 are formed by treating sections of the inner surfaces of the two film
layers where heat seal 108 is to be made with a heat resistant material, in the manner
previously described. Cells 102 are formed by spaced and generally parallel heat seals 110,
which extend from and are transverse to heat seal 108, and by a second edge heat seal 112 that
is generally parallel to the first edge seal 106. While only two cells 102 are shown in FIG. 12,
it is to be understood that system 100 may comprise any desirable number of cells. Cells 102
may be inflated in a particular order, i.e., last to first, or first to last, by varying the width of
inlets 105 of each cell 102. Inflation medium will flow through wider inlets first. Inlets 105
may vary in width by as little as 0.0125 inch to see this effect.

As the number of cells in system 100 increase, the ability to inflate downstream
cells 102 can be significantly impacted as the initial cells 102 inflate and shorten the length L
of system 100. This shortening of system 100 due to inflation of cells 102 causes a strain
along seal 108, which causes a buckling or creasing of the header that can lead to a blockage
of air flow to downstream cells. To alleviate this buckling tendency, in one preferred
embodiment, each cell 102 is formed to include a pair of heat seals 114 that extend at an angle
between heat seals 110 and heat seal 108 adjacent to an intersection of seals 110 and 108. As
is seen in FIG. 12, seals 114, 110 and 108 isolate an area 116, which is then cut out and
removed to form a void between adjacent cells 102 near the header 104. These cut outs
relieve the strain along seal 108 and sufficiently reduce buckling of the header to ensure
adequate air flow through the header to downstream cells 102 of system 100.

As shown in FIG. 13, a first alternative embodiment of system 100 is
demonstrated that reduces the buckling effect of the header upon inflation of cells 102.
According to the embodiment of FIG. 13, heat seals 110 bisect heat seal 108. Each segment
of heat seal 108 is then provided with a slit 120, which isolates the inflation induced
dimensional changes of cells 102 from header 104 and alleviates the buckling effect along seal
108.

10
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A second alternative embodiment of system 100 is shown in FIG. 14. As
shown in FIG. 14, system 100 is in a deflated state. Each heat seal 110 that separates adjacent
cells 102 is provided with a central cut 130 that extends between seal 108 and seal 112. This
central cut 130 permits each cell 102 to individually reduce in width W as cells 102 are
inflated, such that a gap between adjacent cells 102 forms along cut 130. Thus, cut 130
relieves the strain along seal 108 and prevents header 104 from buckling.

Each cell 102 of system 100 may also incorporate a one way valve, like one
way valve 32 described relative to FIGS. 1-5a. In such an event, individual inflated cells 102
can be severed from system 100 without destroying the continuity of system 100, such as by
extending cut 130 beyond seals 106 and 112. In this manner, system 100 can have a length
defined by any desirable number of cells 102 to accommodate objects of differing sizes.
System 100 can be inflated and wrapped around an object that is to be shipped in a shipping
container or box. Once inflated, additional individual cells 102 can be separated from system
100 and used to fill any remaining voids in the shipping container. System 100 may, for
example, be formed in a roll of a plurality of cells 102. A desired number of cells 102 may be
selected and severed from the roll, resulting in a header 104 that is unsealed, as shown in FIG.
14. In such an event, the gap G between seal 106 and seal 108 at one end of the header 104 is
either permanently closed with a heat seal, or temporarily closed with a clamp prior to
inflation of the selected cells 102.

FIGS. 15 and 16 are cross-sectional views of system 100 which incorporate a
one way valve 32 previously described relative to FIGS. 5-5a. As shown in FIGS. 15 and 16,
the header 104 is formed by layers 15 and 17 of valve 32, which may, as shown in FIGS. 15
and 16 be a continuous sheet of material. In FIG. 15, layers 14 and 16 are shown heat sealed
to layers 15 and 17 along heat seal 108. A heat resistant material, such as heat resistant
material layer 140 on layer 15, is applied at the location of inlets 105 to prevent sealing of
layers 15 and 17 at those locations. As shown in FIG. 16, alternatively layers 14 and 16 can
be sealed relative to surfaces of layers 15 and 17 adjacent to header 104. Heat resistant
material layer 142 is applied to layer 15 and/or 17 along header 104 to prevent sealing of
layers 15 and 17 along header 104. The embodiment of FIG. 15 may be utilized with any of
the embodiments of system 100 shown in FIGS. 12-14, while the embodiment of FIG. 16 is
particularly suited for use with the embodiment of system 100 shown in FIG. 14. The

11
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embodiments of FIGS. 15 and 16 enable the formation of a header and one way valve 32 in
one construction which can subsequently be combined with a construction corresponding to
inflatable cells 102 to form system 100 of any desired length.

Although the present invention has been described with reference to preferred
embodiments, workers skilled in the art will recognize that changes may be made in form and
detail without departing from the spirit and scope of the invention.  Also, various
permutations of the present invention are possible by exchanging corresponding features of

the various embodiments.

12
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CLAIM(S):

1. A one-way valve for an inflatable member having a width and alength defined
by overlying first and second film layers, the first and second film layers sealed relative to one
another around a perimeter of the inflatable member, the one-way valve comprising:

a third film layer sealed relative to the first film layer by a plurality of seals
that define a serpentine flow path between the first and third film
layers, the serpentine flow path generally traveling from one side of the
inflatable member to the other side of the inflatable member, wherein
opposing surfaces of the first and third film layers at a first end of the
serpentine flow path are unconnected to define an inlet for an inflation
medium between the first and third film layers, and wherein the first
and third film layers at a second end of the serpentine flow path are
configured to define an outlet in communication with the interior of the

inflatable member.

2. The one-way valve of claim 1 wherein the third film layer is connected to the
first film layer between the first and second film layers, and wherein the outlet is formed by
unconnected opposing surfaces of the first and third film layers at the second end of the

serpentine flow path.

3. The one-way valve of claim 1 wherein the third film layer is connected to an
external surface of the first film layer opposite the interior of the inflatable member, the
opposing surfaces of the first and third film layers being sealed at the second end of the
serpentine flow path, wherein the outlet is formed by an opening in the first film layer near the

second end of the serpentine flow path.
4. A one-way valve for an inflatable member having a width and alength defined

by overlying first and second film layers, the first and second film layers sealed relative to one

another around a perimeter of the inflatable member, the one-way valve comprising:

13
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a third film layer having a width coincident with that of the inflatable member,
the third film layer having a length less than that of the inflatable member, the third film layer
being sealed relative to the first film layer along opposing perimeter edges of the inflatable
member, the third film layer having a first surface sealed to the first film layer along a
perimeter edge portion of the inflatable member that adjoins the opposing perimeter edges
except for a gap sufficient in size to allow an inflation medium to be introduced between the
first and third film layers, and means for defining a serpentine flow path for an inflation

medium from the gap to an interior of the inflatable member.

3. The one-way valve of claim 4 wherein the means for defining a serpentine flow
path comprises:

a first heat seal segment between the first and third layers extending partially
across the inflatable member in a first direction from a first edge of the
opposing perimeter edges, the first heat seal segment being spaced
from and generally parallel to the perimeter edge portion of the
inflatable member; and

a second heat seal segment between the first and third layers extending
partially across the inflatable member in a second direction opposite
the first direction from a second edge of the opposing perimeter edges,
the second heat seal segment being spaced from and generally parallel
to the first heat seal segment; and

an outlet spaced from the second heat seal segment near the first edge of the
opposing perimeter edges, the outlet in communication with the

interior of the inflatable member.

6. The one-way valve of claim 4 wherein the means for defining a serpentine
flow path comprises:

a first passageway between the first layer and the third layer, the first

passageway extending between the opposing perimeter edges, the first

passageway being in communication with the gap;

14
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a second passageway between the first layer and the third layer, the second
passageway extending between the opposing perimeter edges adjacent
to the first passageway;

an opening between the first and second passageways near the second edge of

5 the opposing perimeter edges; and

an outlet associated with the second passageway near the first edge of the

opposing perimeter edges, the outlet in communication with the

interior of the inflatable member.

10 7. The one-way valve of claim 4 wherein the third film layer is connected to a first

surface of the first film layer.
8. The one-way valve of claim 4 wherein the third film layer is connected to a

second surface of the first film layer, and wherein a second surface of the third layer is sealed

15 relative to the second film layer along the perimeter edge portion of the inflatable member.

15
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