PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 : (11) International Publication Number: WO 96/22926
B65D 81/05, 30/24 Al o

(43) International Publication Date: 1 August 1996 (01.08.96)

(21) International Application Number: PCT/EP95/00271 | (81) Designated States: AM, AT, AU, BB, BG, BR, BY, CA, CH,

(22) International Filing Date: 25 January 1995 (25.01.95)

(71) Applicant (for all designated States except US): SEALED AIR
CORPORATION [US/US]; Park 80 East, Saddle Brook, NJ
07662-5291 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): DENNISON, Timo-
thy, Scott [US/US]; 124 Elmcrest Drive, Fishkill, NY
12524 (US). POZZO, Michel [FR/FR]; 32, boulevard
d’Imkermann, F-92200 Neuilly-sur-Seine (FR).

(74) Agent: LIECK, H.-Peter; Lieck Endlich & Partner, Widenmay-
erstrasse 36, D-80538 Mitinchen (DE).

CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, JP, KE, KG,
KP, KR, KZ, LK, LR, LT, LU, LV, MD, MG, MN, MW,
MX, NL, NO, NZ, PL, PT, RO, RU, SD, SE, SI, SK, TJ,
TT, UA, US, UZ, VN, ARIPO patent (KE, MW, SD, SZ),
European patent (AT, BE, CH, DE, DK, ES, FR, GB, GR,
IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, TG).

Published
With international search report.

(54) Title: INFLATABLE CUSHION AND METHOD OF MAKING SAME

(57) Abstract

The present invention relates to
an inflatable cushion including a pair
of flexible walls (10) welded together

at their edges (12), an inflation valve
(20) including a pair of flexible sheets
(21, 22) welded together, so as to form
a conduit (23) opens at its two ends for
insertion of an inflation tube (30) or for
inflation by a directed net of air, which
is opened at its two ends. According
to the invention, the inflation valve is
affixed to an internal face of one of
said flexible walls at a distance from
the welded edges of the cushion, and
opens to the outside of the cushion
through an aperture (11) provided in
one of the flexible walls to which the
inflation valve is affixed.
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INFLATABLE CUSHION AND METHOD OF MAKING SAME

The present invention relates in general to inflatable
cushions for packages, and in particular to an inflatable
cushion comprising t&o‘flexible walls welded together at
their edges and an inflation valve comprising two flexible
sheets welded together, so as to form a conduit open at its
two ends for insertion of an inflation tube or for inflation

by a directed let of air.

Such an inflatable cushion may be used advantageously for
packing articles of different dimensions and shapes by wedg-

ing same in a rigid box.

An inflatable cushion of the above kind is already known from
the state of the art, in particular from FR 2 686 322, in
which the inflation valve located between two flexible walls
forming the cushion is welded at: one of its ends to the two
flexible walls at their edges, leaving an aperture of the
conduit open to the outside for insertion of an inflation

tube.

This known inflatable cushion comprises two flexible guide

tabs that are needed for insertion of an inflation tube into
the conduit. These flexible guide tabs project from one edge
of the cushion and are welded at inflation valve to the edges

of the flexible walls forming the cushion.
However, this known cushion has several disadvantages.
To begin with, it is required that an inflation tube be

inserted into the interior of the conduit of the inflation

valve of this known cushion. To insert such an inflation

SUBSTITUTE SHEET (RULE 26)



WO 96/22926 PCT/EP95/00271

tube, it is necessary to first spread the flexible guide
tabs. Thus, it becomes difficult: to realize an automatic
insertion of the tube into the valve and it is not possible
to inflate the cushion without inserting the inflation tube.
Further, the insertion of the inflation tube into the
cushion, via the conduit of the inflation valve,  for inflat-
ing or deflating it, produces at the level of the opening to
the outside of the conduit of the valve a tension, which acts
upon the welded edges of the flexible cushion walls, this
tension being capable of causing the edges to tear at this

level.

Finally, the inflation valve of this cushion can be posi-
tioned only on one edge of the latter, which is sometimes
difficult to realize, when the cushion has a complex shape,
and which can become a disadvantage in the conception of a

package with an inflatable cushion.

To remedy to the drawbacks of the precited state of art, the
present invention proposes a new inflatable cushion in which
the inflation valve is located such that the inflation tube

could be automatically inserted into the interior of the in-
flatable cushion without producing tension upon the welded

edges of the flexible cushion walls.

More particularly, according to the invention, the inflatable
cushion includes a pair of flexible walls welded together at
their edges, an inflation valve including a pair of flexible
sheets welded together so as to form a conduit open at both
ends, said inflation valve being affixed to an internal face
of one of said flexible walls at a distance from said welded
edges of said cushion, and opens to this outside of said
cushion through an aperture provided in said one flexible

wall to which said inflation valve being affixed to permit
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inflation of the cushion by insertion of an inflation tube or

by a directed jet of air.

Also, advantageously, in accordance with the complexity of
shape of the cushion and its use, the aperture provided in
said flexible wall to which said inflation valve is affixed,

is placed in the appropriate region of said flexible wall.

In pafticular, according to an embodiment of the cushion ob-
ject of the invention said aperture in said one flexible wall
to which said inflation wall is affixed is located in an

angle region of said cushion.

It is interesting to note that the insertion of the tube into
the valve of the cushion according to the invention, for in-
flating or deflating it, acts in compression upon the welded
edges of said flexible wall that contributes to held it

bound.

Further features, objets and advantages will be evident from
the following detailed description of the prefered embodi-
ments of the present invention taken in conjunction with the

accompanying drawings, in which

- Figure 1 is a partial plan view of a cushion in ac-

cordance with the invention, in a deflated state,

- Figure 2 is an plan view of a first embodiment of the
inflation valve of the inflatable cushion in accor-
dance with the invention, into which an inflation

tube is inserted,

- Figure 3 is a plan view of a second embodiment of the

inflation valve of the inflatable cushion in accord-
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ance with the invention, into which an inflation tube

is inserted.

Shown in Figure 1 is an inflatable cushion comprising two
walls 10 of a hot or high-frequency weldable, flexible plas-
tic, which are welded together at their edges along a weld
line 12 definihg the peripheral edge of the cushion. This
inflatable cushion comprises an inflation valve 20 consisting
of two sheets 21, 22 of a hot or high-frequency weldable,
flexible plastic (see Figures 2, 3), which are welded to-
gether along two essentially parallel weld lines 24, so as to
form a conduit 23 for an inflation tube 30 that is open at
both ends. The inflation valve 20 is welded to one internal
face of one of flexible cushion walls 10, at a distance from
weld line 12 of the cushion, and opens to the outside of the
latter through an aperture 11 which is provided in flexible
wall 10, to which valve 20 is welded.

The weld seam 13 of inflation valve 20 on the flexible
cushion wall 10 describes a circle, which surrounds aperture
11 that is provided in flexible wall 10, leaving flexible
sheets 21, 22 of inflation valve 20 open at the level of con-
duit 23, so as to permit the insertion of an inflation tube
30 into the interior of the cushion through aperture 11 and

conduit 23.

Shown in Figure 2 is a first embodiment of an inflation valve
20. According to this embodiment, the flexible sheets 21, 22

forming the inflation valve 20 are of different lengths.

These sheets 21, 22 are arranged side by side and welded to-
gether along weld lines 24, so that at one end of conduit 23
of inflation valve 20, the transverse edges 2la, 22a of fle-
xible sheets 21, 22 are offset from one another in the axial

direction of the valve. At the other end, the edges 21b, 22b
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of sheets 21,22 overlie one another. This inflation valve is
positioned in the interior of the inflatable cushion (see
Figure 1), so that the flexible sheet 22 of inflation valve
20 with its edge 22a set back from edge 2la of the other fle-
xible sheet 21, is positioned adjacent to the internal face
of flexible cushion wall 10, to which the inflation valve is
affixed, the offset edge 22a being adjacent to an edge of
aperture 11 that is provided in said flexible wall 10.

The weld seam 13 of inflation valve 20 on wall 10 is such
that on one portion of circle 13a, wall 10 and sheet 21 in-
cluding forward edge 2la are welded together, that on two
portions of circle 13b arranged on both sides of conduit 23,
flexible wall 10 and thin sheets 21, 22 are welded together,
and that over the width 13c of conduit 23, only wall 10 and
adjacent sheet 22 are welded together, while leaving the
other sheet 21 forming the valve detached, so as leave the

conduit open.

To make an inflatable cushion in accordance with the inven-
tion, as shown in Figure 1, which comprises an inflation
valve as shown in Figure 2, and in which two flexible walls
10 are peripherally welded together, the following steps are

carried out:

a) - A resist 26 is provided in conduit 23 of inflation
valve 20 at its end which corresponds with transverse

edges 21a,22a of offset flexible sheets 21, 22;

b) - The inflation valve 20 is placed against the inter-
nal face of flexible cushion wall 10, so that fle-
Xible sheet 22 with its set back edge 22a is posi-
tioned adjacent to the internal face of flexible wall
10, and that the end of conduit 23 provided with re-
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sist 26 is positioned at the aperture 11 provided in
flexible wall 10;

c) - The inflation valve 20 is welded to flexible wall
10 along welding line 13, which surrounds aperture 11

of flexible wallllo, and which covers resist 26.

The resist 26 may be made in the form of an individual tab of
silicon or even paper. In this instance, the resist 26 is
pulled out of conduit 23 through aperture 11 in flexible wall
10, after the welding step (c) of the foregoing process.

According to a variant of this method, the resist 26 is
formed by printing an insulating material, such as, for
example, a fast-drying varnish, on one of the opposite inter-
nal faces of sheets 21, 22 forming the inflation valve. This
printing occurs in step (a) of the above-described method.
When welding valve 20 to flexible wall 10, this resist 26
allows, in an advantageous manner, to leave the two sheets
21, 22 of the valve separated from one another at conduit 23,
so as to thus permit the insertion of a flexible inflation
tube into the interior of this valve. A major feature of this
invention is that the construction of valve 20 is such that a
directed let of air from an air nozzle (not shown) can be
aimed at the outer end of the conduit 23 and this jet of air
will open the conduit 23 and inflate the cushion without the
necessity of inserting an inflation tube into the conduit 23.
This feature permits automatic inflation or very fast manual

inflation.

Shown in Figure 3 is another embodiment of an inflation valve
of the inflatable cushion in accordance with the invention.
In this embodiment, the flexible sheets 21, 22 forming this

valve have the same dimensions. These sheets 21, 22 are su-
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perposed and welded together along welding lines 24, so as to
form conduit 23. One of these flexible sheets 22 includes
here a circular opening 25, which is located at one end of
conduit 23 between the two welding lines 24. This inflation
valve is located in the interior of the flexible cushion in
accordance with the invention, so that flexible sheet 22 with
opening 25 is adjacent to the internal face of flexible wall
10, to which the inflation valve is attached, with opening 25
being opposite aperture 11 provided in flexible wall 10. In
this instance, the thin sheets 21, 22 and flexible wall 10
are welded along a circular portion surrounding the two over-
laid apertures 11, 25, and covering the two welding lines 24
that form conduit 23. It should be noted that at conduit 23,
only the flexible wall 10 and thin wall 22 adjacent to the
inflation valve are welded together, whereas the other thin
sheet 21 remains detached, so that an inflation tube 30 can
be inserted or a directed air jet can pass therethrough.

As one will note, a common characteristic of the inflation
valves shown in Figures 2 and 3 is that the welding lines 24
of flexible sheets 21, 22 are locally spaced apart from one
another, so that the conduit 23 of flexible inflation tube 30
that is created by welding lines 24 has a widening, which is
located at a distance from the free end of the conduit placed
in the interior of the cushion. This has the advantage that,
when the inflation of the cushion is stopped and the tube 30
is still partially engaged in conduit 23, the two flexible
sheets 21, 22 rest against one another due to a distortion
that is caused in the vicinity of the free end of the conduit
in the widening, so as to obstruct immediately the conduit
and to thus prevent a partial deflation of the cushion.

Once inflated, the inflatable cushion of this invention has
advantageously a double seal at éperture 11 in flexible wall
10.

SUBSTITUTE SHEET (RULE 26)



WO 96/22926 PCT/EP95/00271

A first seal is formed by the valve itself, which is self-
closing by the two flexible sheets 21, 22 overlying one an-
other.

A second seal is ensured by sealingly applying flexible sheet
21 of the inflation valve, which is outermost with respect to
flexible wall 10, to aperture 11, so as to obstruct same.

It is understood that the present invention is by no means
limitéd to the embodiments described and illustrated therein,
but that a person skilled in the art will be able to conceive

any variant within its scope.
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CLAIMS

1.

An inflatable cushion including a pair of flexible walls (10)
welded togethef at their edges (12), an inflation valve (20)
including a pair of flexible sheets (21, 22) welded together so
as to form a conduit (23) open at both ends, characterized in
that said inflation valve (20) is affixed to an internal face
of one of said flexible walls at a distance from said welded
edges (12) of said cushion, and opens to this outside of said
cushion through an aperture (11) provided in said one flexible
wall (10) to which said inflation valve is affixed to permit
inflation of the cushion by insertion of an inflation tube or

by a directed jet of air.

2,

An inflatable cushion according to claim 1, characterized in
that said inflation valve (20) is welded to said flexible wall
(10) along a welding line (13) which surrounds said aperture
(11) provided in said flexible wall (10) and which leaves
separated said pair of flexible sheets (21, 22) of said valve
(20) at said conduit (23) of said valve (20).

3.

An inflatable cushion according to claim 1 or 2, characterized
in that at one end of said conduit (23) of said inflation valve
(20), the transverse edges (2la, 22a) of said flexible sheets
(21, 22) forming said valve are shifted from each other, said
flexible sheet (22) including the inner edge (22a) being ad-
jacent to the internal face of said one flexible wall to which
said inflation valve (20) is affixed, said inner edge being
located in the vicinity of the edge of said aperture (11)

provided in said one flexible wall (10).
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4.

An inflatable cushion according to claim 1 or 2, characterized
in that said inflation valve (20) includes an aperture (25)
formed in one of said flexible sheets (22) which is located
adjacent to the internal face of said one flexible wall (10) to
which said inflation valve is affixed, said aperture (25) being
located at one end of said conduit (23), between the welding
lines (24) forming said conduit, and facing said aperture (11)
provided in said one flexible wall (10) to which said inflation

valve (20) is affixed.

5.

An inflatable cushion according to any one of claims 1 to 4,
characterized in that said aperture in said one flexible wall
to which said inflation wall is affixed is located in an angle

region of said cushion.

6.

An inflatable cushion according to any one of claims 1 to 5,
characterized in that, in the inflated condition, it provides
at said aperture (11) provided in said one flexible wall (10)
a first seal established by the mutual engagement of said pair
of flexible sheets (21, 22) of said inflation valve, and a
second seal established by the engagement of one of said fle-
xible sheets of said inflation valve with said aperture (11) so

as to obstruct same.

7.

A method for manufacturing an inflatable cushion according to
anyone of claims 1 to 3, wherein the flexible walls, positioned
one against the other, are peripherally welded together, char-

acterized in that it includes the steps consisting in
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a) providing an interference member (26) in said conduit
(23) of said inflation valve (20), at the end of said
conduit (23) corresponding to the shifted transverse
edges (2la, 22a) of said flexible sheets (21, 22),

b) positioning said inflation (20) against the internal
face of one of said flexible walls (10) provided with
an aperture (1l1) in such manner that said flexible
sheet (22) of said valve including the inner edge (22a)
is located adjacent to the internal face of said fle-
xible wall (10), and that said interference member (26)

is located at said aperture (11),

c) welding said inflation valve (20) to said flexible wall
(10) along a welding line (13) which surrounds said
aperture (1l1) of said flexible wall (10) and extends

across said interference member (26).

8.

A method according to claim 7, characterized in that said
interference member (26) is made of an individual tab in an
insulating material, and it further includes a final step of
extracting said interference member (26) from said conduit (23)

via said aperture (11) of said flexible wall (10).

9.

A method according to claim 7, characterized in that said step
a) further includes the printing of an insulating material on
one of said opposite internal faces of said flexible sheets
(21, 22) forming said inflation wvalve (20) at the end of said
conduit (23) corresponding to said shifted transverse edges

(21a, 22a), in order to form said interference member (26).
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