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(57) ABSTRACT

A system and method for inflating airbags include a series of
pulleys arranged in two parallel rows. Each pulley has its
periphery defined as a semicircular concave groove that
extends between two edges, wherein the semicircular con-
cave grooves form a tunnel. Each pulley in the first row can
rotate clockwise, while each pulley in the second row rotates
anticlockwise. A cylindrical air tube can be positioned in the
tunnel wherein the air tube is connected to a compressed air
source at an end. The air tube has spaced apertures along its
length and an airbag with two flaps can be mounted on the
inflation system, wherein the two flaps are pressed over the
air tube by the pair of pulleys and each pair of pulleys can
drag the flaps on the air tube.

8 Claims, 7 Drawing Sheets
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1
METHOD FOR INFLATING AIRBAGS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to PCT/US21/23373 filed
on Mar. 21, 2021 which is Published claims the benefit of
Ser. No. 16/826,173 filed on Mar. 21, 2020 which claims
priority to a U.S. Provisional Patent Appl. Ser. No. 62/889,
564 filed on Aug. 21, 2019, all of which are incorporated
herein by reference in its entirety.

FIELD OF INVENTION

The present invention relates to a system and method for
inflating airbags, and more particularly, the present inven-
tion relates to an automated system and method for inflating
packaging airbags.

BACKGROUND

Packaging to protect an article from contamination, dirt,
and damage are well known. The packaging is of utmost
significance in the manufacture, sale, and transport of
articles. The primary purpose of packaging is to protect an
article from the environment. For example, the packaging
can protect the article from dust, water, etc. Also, packaging
has a primary function to protect an article from external
shocks and bumps. This function of packaging is of impor-
tance in the transportation of fragile articles which are very
prone to damage during transportation. Good packaging can
protect an article from damage due to shocks and bumps
during transportation and mishandling of an article.

Various kinds of packaging materials are commercially
available, such as paper, plastic, and cardboard. Each pack-
aging material has its own uses and indications. The paper
can be used to protect an article from dirt. The plastic can
protect an article from both dirt and liquid. Cardboards, on
the other hand, are sturdy and can provide limited protection
against shocks. For enhanced protection against the shocks,
materials such as Styrofoam, foam, bubble packs, crumpled
paper, and airbags are available that can insert inside a bag
or container.

Airbags are bags that use air as a cushioning material to
protect an article contained in the bag. The airbag can be
manufacture from polyethylene or other similar materials
that have comparable properties. The airbag can be manu-
facture as a sheet having two overlapping plies. The two
plies have air cavities that can be inflate with air. The airbag
can be manufacture in a form of a container. For example,
airbag containers are used to hold glass bottles for protection
against bumps. Such airbag containers have become quite
popular for the transportation of wine bottles. At retail
outlets, costly glass articles, such as wine bottles are pack in
the airbag containers for protection against bumps. The
airbag container is available as a sheet, which is inflate by
a manual air pump. However, the use of manual pumps is
both laborious and time-consuming. Thus, a need is appre-
ciated for a system and method for automated inflation of the
airbags.

Hereinafter the terms tubes, channels, chambers, and
columns are interchangeably used and refer to an inflatable
prolonged structure preferably made of flexible material.

SUMMARY OF THE INVENTION

The following presents a simplified summary of one or
more embodiments of the present invention in order to
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2

provide a basic understanding of such embodiments. This
summary is not an extensive overview of all contemplated
embodiments and is intended to neither identify key or
critical elements of all embodiments nor delineate the scope
of any or all embodiments. Its sole purpose is to present
some concepts of one or more embodiments in a simplified
form as a prelude to the more detailed description that is
presented later.

The principal object of the present invention is therefore
directed to an inflation system for automated inflating a
series of airbags.

It is another object of the present invention directed to an
inflatable airbag that can be filled by the disclosed inflation
system.

It is an additional object of the present invention that the
inflation system is economical and easy to use.

In one aspect, disclosed is an inflation system, an airbag,
and a method for inflating the disclosed airbag using the
disclosed inflation system. The inflation system includes a
series of a pair of pulleys arranged in two parallel rows. Each
pair of pulleys has a first pulley and a second pulley, wherein
the first pulley is positioned in the first row and the second
pulley is positioned in the second row. Each first pulley and
the second pulley has its periphery configured with a semi-
circular concave groove that extends between two edges.
Each pulley of the series of the pair of pulleys can connect
to an electrical and mechanical source for rotating the
pulleys and a control unit for regulating the speed of
rotation. Each pulley in the first row rotates clockwise, and
each pulley in the second row rotates anticlockwise. Also, all
the pulleys rotate at the same speed. The inflation system
further includes an elongated and cylindrical air tube that
has a proximal end and a distal end. The proximal end of the
air tube is closed, while the distal end is in fluid communi-
cation with a compressed air source. The air tube can rigidly
be positioned between the first row and the second row. The
air tube can have a plurality of spaced apart apertures at the
bottom of the air tube and points in a downwards direction.

In one aspect, disclosed is an airbag that includes a first
wall and a second wall. A first flap extends from the first wall
and a second flap that extends from the second wall, wherein
the first flap and the second flap face each other. Each the
first wall and the second wall can have a series of inflatable
tubes arranged side-by-side and perpendicular to a length of
the first flap or the second flap. Each inflatable tube has an
opening adjacent to the first flap or the second flap, the
opening of each inflatable tube can be interrupted by a
one-way valve, wherein the one-way valve allows air to
enter the inflatable tube but prevents the leaking of air from
the filled inflatable tubes.

In one aspect, the disclosed method includes the steps of
putting the first flap and the second flap of the airbag around
the proximal end of the air tube, such that the air tube is
sandwiched between the first flap and the second flap.
Thereafter, the ends of each the first flap and the second flap
are bought into contact with a pair of pulleys that are
adjacent to the proximal end of the air tube. Once, the flap
contacts the rotating pulleys, each subsequent rotating pair
of pulleys drag the flaps and thus the airbag, on the air tube,
towards the distal end of the air tube.

These and other objects and advantages of the embodi-
ments herein will become readily apparent from the follow-
ing detailed description taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying figures, which are incorporated
herein, form part of the specification and illustrate embodi-
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ments of the present invention. Together with the descrip-
tion, the figures further explain the principles of the present
invention and to enable a person skilled in the relevant arts
to make and use the invention.

FIG. 1 is a perspective view of an airbag, according to an
exemplary embodiment of the present invention.

FIG. 2 is a perspective view showing the airbag mounted
to an inflation system, according to an exemplary embodi-
ment of the present invention.

FIG. 3 is an enlarged view of a front portion of the
inflation system as shown in FIG. 2, according to an exem-
plary embodiment of the present invention.

FIG. 4 is an enlarged view of the front and the top of the
inflation system as shown in FIG. 2, according to an exem-
plary embodiment of the present invention.

FIG. 5 is another enlarged view of the inflation system as
shown in FIG. 2, according to an exemplary embodiment of
the present invention.

FIG. 6 is a front view of the inflation system and the air
bag as shown in FIG. 2, according to an exemplary embodi-
ment of the present invention.

FIG. 7 is a top view of the inflation system as shown in
FIG. 2, according to an exemplary embodiment of the
present invention.

DETAILED DESCRIPTION

Subject matter will now be described more fully herein-
after with reference to the accompanying drawings, which
form a part hereof, and which show, by way of illustration,
specific exemplary embodiments. Subject matter may, how-
ever, be embodied in a variety of different forms and,
therefore, covered or claimed subject matter is intended to
be construed as not being limited to any exemplary embodi-
ments set forth herein; exemplary embodiments are provided
merely to be illustrative. Likewise, the reasonably broad
scope for claimed or covered subject matter is intended.
Among other things, for example, the subject matter may be
embodied as methods, devices, components, or systems. The
following detailed description is, therefore, not intended to
be taken in a limiting sense.

The word “exemplary” is used herein to mean “serving as
an example, instance, or illustration.” Any embodiment
described herein as “exemplary” is not necessarily to be
construed as preferred or advantageous over other embodi-
ments. Likewise, the term “embodiments of the present
invention” does not require that all embodiments of the
invention include the discussed feature, advantage, or mode
of operation.

The terminology used herein is to describe specific
embodiments only and is not intended to be limiting of
embodiments of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context indicates otherwise. It will
be further understood that the terms “comprises”, “compris-
ing,”, “includes” and/or “including”, when used herein,
specify the presence of stated features, integers, steps,
operations, elements, and/or components, but do not pre-
clude the presence or addition of one or more other features,
integers, steps, operations, elements, components, and/or
groups thereof.

The following detailed description includes the best cur-
rently contemplated mode or modes of carrying out exem-
plary embodiments of the invention. The description is not
to be taken in a limiting sense but is made merely to illustrate
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the general principles of the invention since the scope of the
invention will be best defined by the allowed claims of any
resulting patent.

Disclosed are an airbag, an inflation system, and a method
for inflating the disclosed airbag using the disclosed inflation
system. Referring to FIG. 1 shows an exemplary embodi-
ment of the disclosed airbag. The airbag 100 is an inflatable
airbag having a first wall 105 and an opposite rear wall (not
shown). The front and rear walls can be bonded at their three
edges forming an enclosed body. The top edges of the
enclosed body can be open forming a mouth or opening of
the bag to receive an item. A series of such bags can be
manufactured as a continuous roll or a stack of fan-folded
sheets. Each airbag of the series of airbags can be referred
to hereinafter as a unit. Each unit in the roll or stack of sheets
can be divided from adjacent units by a line of weakness,
such that a unit can be torn from the rest of the airbag in
series along with the line of weakness. In one case, the line
of weakness can be spaced perforations.

Flaps extend from the edges of the front wall and the rear
wall, the edges along with the opening of the airbag. FIG. 1
shows a first flap 115 that extends from the front wall 105.
Similarly, a second flap extends from the rear wall 110. Both
the first flap and the second flap face each other and can
overlap, wherein the two flaps can be bonded to each other
to close the opening of the bag. For example, the first flap
and the second flap can be heat sealed after storing an article
in the airbag. Each the front wall and the rear wall can
include a series of inflatable tubes 120 of prolonged cylin-
drical configurations that are arranged side by side and
perpendicular to the length of the flaps. Each inflatable tube
can have an opening, preferably at its end. Each inflatable
tube can end up to the flap and thereafter the opening of the
tube can be configured as an inflation port. For example, the
opening can be in the form of a slit or aperture through
which air under pressure can be drawn into the series of air
tubes resulting in their inflation. The opening of each
inflatable tube can be interrupted by a check valve. The
check valve, also known as a one-way-valve, can be con-
figured at the opening of the inflatable tubes that allows air
to fill into the tubes but does not allow the filled air from the
tubes to leak out through the opening. The use of a check
valve is advantageous in prolonging the life of the airbag and
limiting the spread of any damage to the functional portion
of the airbag. This is because any leaked tube will not result
in the deflation of the whole airbag. Thus, one or two
damaged tubes will not deflate the undamaged part of the
airbag. FIG. 1 shows an opening 125 of the inflatable tube,
wherein an end part 130 of the inflatable tube extends up to
the flap 135. The passage 140 is formed when the two flaps
i.e., the first flap and the second flap are pressed against an
air tube (shown in FIG. 2). The terminating part 145 of the
flaps can be heat sealed to close the opening of the airbag.

Referring to FIGS. 2-7 show an exemplary embodiment
of the disclosed inflation system. The inflation system 200
includes two platforms positioned side by side and separated
by a small distance. FIG. 1 shows a prolonged first platform
205 and a second platform 210 located side-by-side. The
inflation system 200 further includes a series of a pair of
pulleys 220 installed in two parallel and spaced rows. The
first row of the two rows is on the first platform and the
second row is on the second platform. One pulley of the pair
of pulleys 220 can be a part of the first row while the second
pulley of the pair of pulleys 220 can a part of the second row,
wherein the first row and the second row are closely spaced
such that the adjacent pulleys in the two rows almost touch
each other. The adjacent pulleys in the two rows rotate in



US 12,330,390 B2

5

opposite directions but at the same speed. All the pulleys on
the first row rotate in the same direction and at the same
speed. Similarly, all the pulleys on the second row rotate in
the same direction and at the same speed, where the pulleys
on the second row rotate in a direction opposite the pulleys
on the first row. For example, the pulley in the first row
rotates clockwise while the pulley in the second row rotates
anticlockwise. All the pulleys on the first platform and the
second platform rotate at the same speed. For rotating the
pulleys, an electrical/mechanical source, such as a motor
assembly 225 can be provided. Moreover, each pulley can be
connected to a control unit for controlling the speed of the
rotation of the pulleys and rotating all the pulleys at the same
speed.

Referring to FIG. 3, each pulley is having a body and a
terminating periphery. The periphery can be configured as a
semicircular concave groove 230 that extends between two
opposite edges 235. Also shown in FIG. 7, the two pulleys
in the pair of pulleys 220 can be located such as the two
edges of the first pulley touch the two edges of the second
pulley. The two pulleys of the pair of pulleys form a tunnel
that can receive the air tube 240. The radius of the semicir-
cular concave groove can be proportional to the radius of the
air tube 240.

The air tube 240 is of a prolonged cylindrical configura-
tion that can be positioned in the tunnel formed by the pair
of pulleys 220. The air tube has a proximal end and a distal
end, wherein the distal end of the air tube 240 can be in fluid
communication with a compressed air source that can
deliver air under pressure. The compressed air source may
also allow adjusting the pressure of the compressed air. For
example, an air compressor can be used to provide air under
pressure into the air tube. The proximal end of the air tube
240 can be closed by a cap. The air tube 240 can have a
plurality of spaced apertures at its bottom and pointing in a
downward direction. The air under pressure from the air
compressor blows through these apertures into inflatable
tubes 120 of the airbag 100.

FIGS. 2-7 also show the airbag 100 mounted to the
inflation system 200. The two flaps of the airbag 100 can be
overlaid on the air tube 240 near its proximal end, such that
the air tube 240 is sandwiched between the first flap and the
second flap. The two flaps form a circular passage 140
around the air tube 240, as shown in FIG. 1. Thereafter, the
beginnings or ends of the flaps can be moved towards the
first pair of pulleys in the series. Once the flaps contact the
pair of pulleys, the rotating pulleys can drag the airbag
toward the distal end of the air tube 240. The pulleys can
rotate in a direction in which the airbag has to be moved over
the air tube 240 i.e., towards the distal end of the air tube
240. FIG. 6 shows the two platforms i.e., the first platform
205 and the second platform 210 separated by a small
distance that allow the inflated bag 100 to pass through. The
two pulleys i.e., the first pulley 245 and the second pulley
250 of the pair of pulleys 220 almost touch each other. The
pair of pulleys 220 snugly presses the flap 135 on the air tube
240, such that the rotation of the pulleys can frictionally drag
the flap 135 over the air tube 240. As the airbag 100 moves
over the air tube 240, the apertures of the air tube 240 that
points to the opening of the airbag 100, blows air into the
openings of the inflatable tubes 120. The air under pressure
can inflate the air channels while the check valve prevents
the air from leaking out of the openings.

In one case, the pulleys of the inflation system 200 can
rotate continuously moving the airbag 100 towards the end
of the air tube 240. The apertures can be provided along a
length of the air tube 240 such that the airbag can be filled
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while moving forward. Factors, such as the length of the air
tube, pressure of the compressed air, and rotation speed of
the pulleys can determine the volume of air received into
each inflatable tube of the inflatable tubes 120 of the airbag
100. For example, each inflatable tube travels a path during
which it receives air, wherein the length of the path is
proportional to the length of the air tube. If the pulleys rotate
at a higher speed, the inflatable tube shall cover the path in
less duration, thus receiving less air. And if the pulleys rotate
at a slower speed, the inflatable tube will travel the same
path in more time, and thus can receive more air. Therefore,
the factors including the length of the air tube, the pressure
of the compressed air, and the rotation speed of the pulleys
can be adjusted according to the volume of the inflatable
tubes. The airbag once inflated and encases the article for
storing, the flaps can be heat sealed and the airbag can be
labeled. The inflation system can also be operably coupled
to the sealing and labeling equipment, thus automating the
packaging process.

While the foregoing written description of the invention
enables one of ordinary skill to make and use what is
considered presently to be the best mode thereof, those of
ordinary skill will understand and appreciate the existence of
variations, combinations, and equivalents of the specific
embodiment, method, and examples herein. The invention
should therefore not be limited by the above-described
embodiment, method, and examples, but by all embodi-
ments and methods within the scope and spirit of the
invention as claimed.

What is claimed is:

1. An inflation system for inflating airbags, the inflation
system comprising:

a plurality of a pair of pulleys arranged in two parallel
rows, i.e., a first row and a second row, each of the
plurality of the pair of pulleys comprises:

a first pulley and a second pulley, wherein the first
pulley is in the first row and the second pulley is in
the second row, each of the first pulley and the
second pulley has its periphery configured with a
semicircular concave groove that extends between
two edges, the semicircular concave groove of the
first pulley and the semicircular concave groove of
the second pulley form a tunnel,

wherein each pulley in the first row rotates clockwise,
and each pulley in the second row rotates anticlock-
wise,

wherein each pulley of the plurality of the pair of
pulleys rotates at a same speed;

an elongated cylindrical air tube that has a proximal end
and a distal end, the elongated cylindrical air tube
rigidly positioned into the tunnel, the elongated cylin-
drical air tube has a plurality of spaced apertures at its
bottom; and

a first platform and a second platform, wherein the first
row is mounted over the first platform and the second
row is mounted over the second platform.

2. The inflation system according to claim 1, wherein a
radius of the elongated cylindrical air tube is proportional to
a radius of the semicircular concave groove.

3. The inflation system according to claim 1, wherein the
first row and the second row are parallel to a length of the
elongated cylindrical air tube.

4. The inflation system according to claim 3, wherein the
first row and the second row are closely spaced such that the
first row and the second row can clamp to a flap of an airbag
to drag the flap.



US 12,330,390 B2

7

5. The inflation system according to claim 1, wherein the
elongated cylindrical air tube is closed at the proximal end
and connected to a compressed air source at the distal end.

6. The inflation system according to claim 5, wherein a
pressure of the compressed air source can be manipulated.

7. The inflation system according to claim 6, wherein a
length of the elongated cylindrical air tube, the pressure of
the compressed air source, and a rotation speed of the
plurality of the pair of pulleys are proportional to a volume
of an inflatable tube of an airbag.

8. An inflation system for inflating airbags, the inflation
system comprising:

a plurality of a pair of pulleys arranged in two parallel
rows, i.e., a first row and a second row, each of the
plurality of the pair of pulleys comprises:

a first pulley and a second pulley, wherein the first
pulley is in the first row and the second pulley is in
the second row, each of the first pulley and the
second pulley has its periphery configured with a
semicircular concave groove that extends between
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two edges, the semicircular concave groove of the
first pulley and the semicircular concave groove of
the second pulley form a tunnel,
wherein each pulley in the first row rotates clockwise,
and each pulley in the second row rotates anticlock-
wise,
wherein each pulley of the plurality of the pair of
pulleys rotates at the same speed;
an elongated cylindrical air tube that has a proximal end
and a distal end, the elongated cylindrical air tube
rigidly positioned into the tunnel, the elongated cylin-
drical air tube has a plurality of spaced apertures at its
bottom; and
a control unit configured to control a speed of rotating the
plurality of the pair of pulleys, wherein the control unit
is configured to adjust the speed of rotating the plurality
of the pair of pulleys based on a volume of an inflatable
tube of an airbag.
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