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MACHINE AND METHOD FOR INFLATING AND SEALING
AIR-FILLED PACKING CUSHIONS

This invention pertains generally to packing materials and, more particularly,

to a machine and method for making air-filled packing cushions.

Air-filled pillows or cushions are currently used as a packing material and
void filler in shipping cartons and the like. Such cushions typically have two
layers of plastic film material which are sealed together to form chambers
that are filled with air. The cushions are usually made in continuous strings,

with perforations between successive ones of the cushions so they can be

torn apart.

Although very light in weight, air-filled cushions do take up a substantial
amount of space, and to reduce the volume of material which must be
shipped and stored, such cushions are commonly made at or near the point
of use. To avoid the need for packers and shippers to have large, complex
cushion making machines in their facilities, suppliers of air-filled packing
cushions provide their customers with prefabricated film materials in which
the major seals and perforations have already been formed. Those materials

usually wound into rolls or folded into boxes for shipment and storage.

Packers and shippers who use the prefabricated film materials are also
provided with relatively simple, inexpensive machines for inflating and sealing
the materials to complete the cushions at or near the point of use. Examples

of such machines are found in U.S. Patent 6,209,286 and in copending Serial
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Nos. 09/638,843 and 09/717,782, the disclosures of which are incorporated

herein by reference.

It is in general an object of the invention to provide a new and improved

machine and method for making air-filled packing cushions.

Another object of the invention is to provide a machine and method of the

above character which overcome the limitations and disadvantages of the

prior art.

These and other objects are achieved in accordance with the invention by
providing a machiné and method for making air-filled packing cushions from
a roll of prefabricated film material having two layers which are sealed
together to form a longitudinally extending inflation channel near one edge
of the material, rows of chambers extending across the material, flow
passageways interconnecting the chambers In each of the rows, and inlet

passageways extending between the inlet channel and one of the chambers

in each of the rows.

The roll rests on a pair of spaced apart, horizontally extending rollers. The
film material is fed from the roll to an inflation tube which extends into the
inflation channel, air is introduced into the chambers through the inflation
tube to inflate the cushions, and a longitudinally extending seal is formed
across the passageways between the channel and the chambers after the

cushions are inflated.

Figure 1 is a plan view, partly broken away, of one embodiment of a
prefabricated film material for use in making air-filled packing cushions 1n

accordance with the invention.

Figure 2 is an isometric view of one embodiment of a machine for inflating

and sealing air-filled packing cushions in accordance with the invention.
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Figure 3 is an exploded isometric view _Qf the embodiment of Figure 1.

Figure 4 is a fragmentary side elevational view of the sealing unit in the

embodiment of Figure 2.

Figure 5 is a fragmentary cross-sectional view of the sealing unit of Figure 4.

Figure 6 is an operational view of the embodiment of Figure 2 transforming

a prefabricated film material into air-filled packing cushions.

Figure 7 is a plan view of another embodiment of a prefabricated film material

for use in making air-filled packing cushions in accordance with the invention.

The prefabricated film material shown in Figure 1 consists of two layers 12,
13 of a suitable film material such as high density polyethylene or low density

polyethylene. The material can be in the form of a flattened tubing which is

joined together, or closed, along both of its longitudinal edges 16, 17, or it

can be open along one or both edges. In the embodiment illustrated, a
single elongated sheet, or strip, of film material is folded along its centerline

to form edge 16. That edge is closed, and edge 17 is open.

The two layers of film are sealed together to form an inflation channel 19 and
inflatable chambers 21, 22. The channel extends longitudinally near one
edge of the material, and the chambers are arranged in pairs which are
positioned side-by-side across the material. Inlet passageways 23 exiend
between the inflation channel and one of the chambers in each pair, and
passageways 24 interconnect the chambers. Outlet passageways 25 extend

between the inflation channel and the open edge 17 of the material.

Each row or pair of chambers forms a single cushion in the finished product.
These cushions and other cushions with two or more interconnected

chambers have been found to provide better cushioning and shock
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absorption in some applications than cushions with just one chamber do.
With the interconnected chambers, air can shift from chamber to chamber as

pressure is applied to different portions of the cushion.

Transverse rows of perforations 26 extend across the tubing between the
chambers of successive cushions to facilitate separation of the material either

before or after the chambers are inflated to form the cushions.

The prefabricated film material is wound onto a cylindrical core 27 to form a

roll 28 for shipment and storage.

Figure 2 illustrates is a compact, self-contained machine for inflating and
sealing a prefabricated film material in accordance with the invention. This
machine has a relatively small cabinet 31 which is adapted to rest on a table
top or other supporting surface. The cabinet has an L-shaped base 32 with

an upstanding front wall 33, end walls 34, 36 and a removable cover 37 for

the top and rear sides of the cabinet.

A pair of spaced apart, horizontally extending rollers 39, 41 are mounted on
the upper side of the cabinet for receiving the roll of prefabricated film
material. The roll rests on the rollers and is free to rotate as the material is
drawn from it. The gap between the rollers is less than the diameter of the
core so that the roll will not drop between the rollers as it decreases in size.
If desired. the axis of one or both of the rollers can be inclined slightly, i.e.,

up to about 10 degrees, in order to keep the roll against a stop toward one

side of the machine.

Roller 39 is rotatively mounted on a stationary shaft 42 which extends
between end walls 34, 36 near the front the cabinet. Roller 41 consists of
two relatively short rollers 41a, 41b which are mounted on a rotatively
mounted shaft 43 to the rear of roller 39. The two rollers are positioned

toward opposite sides of the machine for engagement with the roll of film
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material toward the edges of the roll. A nip roller 44 is mounted on shatt 43
next to roller 41b and directly beneath inflation channel 19 in the
prefabricated film. A timing disk 46 is also mounted on shaft 43, with
openings 47 which are detected optically to monitor rotation of the roli and

the removal of material from it.

A stop 49 located toward one side of the cabinet serves as a guide for
positioning the roll on the rollers. The roll is placed on the rollers with the
edge adjacent to the inflation channel abutting against the stop so that the
channel and the inlet passageways will always be in the same position
regardless of the width of the roll. As noted above, one or both of the rollers
can be inclined down toward the side of the cabinet where the stop is located
to help keep the roll against the stop. With one or both of the rollers inclined
in this manner, they are still substantially horizontal, and the axis of the roli
is still substantially parallel to the axes of the rollers. The roll can be of any
desired width, and it can even overhang the side of the cabinet opposite the

stop as long as it is not so wide that the weight of the overhang causes the

roll to tip or be unstable on the rollers.

A drive mechanism 51, an inflation tube 52 and a sealing assembly 93 are
combined into a single modular unit 54 which is located toward the front of
the machine. As best seen in Figure 3, this unit is removably mounted on
the outer side of end wall 36, and projects through an opening 56 in that wall,

with an end cover 57 and a front cover 58 enclosing portions of it.

The drive mechanism includes input rollers 61 - 64 and output rollers 66 - 69
which engage the edge portion of the film material and feed it through the
machine. The input and output rollers are arranged in dual sets for engaging
the film material on opposite sides of the inflation channel. Thus, input rollers
61, 62 and output rollers 66, 67 engage the film material between the inflation
channel and the edge of the material, whereas input rollers 63, 64 ana output

rollers 68, 69 engage it between the channel and the chambers.
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The feed rollers are driven by a motor 71 which is mounted inside the
cabinet, with a drive gear on the motor shaft (not shown) driving gears 72
which are affixed to the shafts on which the rollers are mounted. The gearing
is such that the output rollers rotate slightly faster than the input rollers (e.g.,
an 8 : 7 ratio) in order to tension the film material and maintain better control

of it as it passes through the sealing assembly.

Inflation tube 52 is positioned between the inner and outer feed rollers and
extends in an upward direction, curving inwardly as it does, for insertion into
the inflation channel of the film material. Air is supplied to the tube at a
pressure on the order of 0.5 to 10 psig by an air pump 73 which Is also
mounted inside the cabinet. If desired, a regulator (not shown) can be
connected between the pump and the air tube to allow users to adjust the air
pressure and, hence, the degree of firmness to which the cushions are
inflated.

An enlarged bulb 52a at the upper end of the air tube facilitates movement
of the film material over the end portion of the tube and also helps to prevent
air from escaping back along the tube from the inflation channel. A fitting

52b is provided at the other end of the tube for connection to the air pump.

Sealing assembly 53 is positioned between the input and output rollers and
includes a heating element 76 and a roller 77 which presses the film material
against the heating element. The heating element is mounted in a stationary
position, and the roller is mounted on a carriage 78. The roller is pressed
against the heating element by a cam 79 when the machine is operating, and

withdrawn from the heating element by springs when the machine is idle.

As best seen in Figures 4 - 5, the heating element comprises a stainless
steel rod 80 of relatively small diameter which extends vertically, so that it is
parallel to the direction of film travel and perpendicular to the axis of roller 77.

Thus, the curved surfaces of the heating element and the roller come
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together at a very small point, so that a given point on the filim material is in
contact with the heating element for only about one millisecond. With that
brief contact, higher heating element temperatures can be used, which results

in better seals than are possible with the prior art.

Sealing assembly 53 is somewhat similar to the sealing unit shown in Serial
No. 09/648.843, the disclosure of which is incorporated herein by reference.
There, however, the heating element consists of a pair of Nichrome wires
which are covered with Teflon tape that prevents the film material from
contacting the wires directly. Consequently, the film material is not heated
to as high a temperature as it is in the present invention where the it makes
direct contact with the actual heating element. Also, in the unit shown In
Serial No. 09/648,843, the roller is mounted in a fixed position, and the

heating element is withdrawn from the roller by a pneumatic actuator.

Cover 58 terminates just in front of the path traveled by the film material In
passing through the feed rollers and sealing assembly, and a flange 81 which
extends from the front wall of the cabinet in alignment with the left side of the
cover terminates just to the rear of the film path. Guide shoes 82, 83 are
mounted on the confronting edges of the cover and flange to define an
access opening 84 for the film material and to help guide the material into the
feed rollers. Another guide 86 is positioned toward the front of the cabinet

above the air tube and feed rollers to guide the film material toward them.

A control panel 87 is located on an inclined portion of end cover 57 to the
right of the drive module. This panel includes controls for turning the
machine on and off and for controlling various operational functions such as

number and firmness of cushions being made.

Operation and use of the machine, and therein the method of the invention,
can best be described with reference to Figure 6. The roll of prefabricated

film material 28 is placed on rollers 39, 41, with the inflation channel side of
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the roll 19 abutting against stop 49, so that the Inilation channel itself is

aligned with nip roller 44 and inflation tube 52.

The free end of the film material is pulled down over guide 86 and onto the
inflation tube, with the tube extending into inflation channel 19. The operator
continues to pull down on the material until it engages the upper feed rollers
and is thereafter fed by the rollers. The air tube serves as a guide for
keeping the film material properly aligned with the rollers, and the curvature

of the tube helps to guide the material into the rollers.

As the film material travels along the air tube, the air injected through the
tube flows through passageways 23, 24 and into chambers 21, 22 in the
portion of the film between the roll and the tube, thereby inflating the
cushions. The air is confined primarily to this portion of the film by
constriction of the inflation channel as it passes around the roll and is
ninched closed by nip roller 44. Depending upon the diameter of the roll, the
film material is withdrawn from the roll about 90 to 180 degrees from the
point where the inflation channel is pinched closed by the roller. With the
inflation channel closed down in this manner, the cushions are inflated more
efficiently and more uniformly than in systems where the air diffuses Into

substantial portions of the film material upstream of the filling and sealing

units.

Following inflation, the film material travels through sealing assembly 53
where roller 77 presses the material into direct contact with heating element
76. The two layers of film material are thus fused together along a relatively

narrow seal line 89 which extends longitudinally of the film material and

~across inlet passageways 23 to seal the chambers.

After a cushion is inflated and sealed, the film material travels past a knife
(not shown) which slits open the edge of the material next to the inflation

channel so the air tube can exit from the channel.
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In the film material illustrated in Figure 7, each cushion 90 has one full-size
chamber 91 and two half-size chambers 92. The full-size chamber has four
sections 93 which are positioned side-by-side across the film material, with
passageways 94 between them. Each half-size chamber has three sections

5 06, with passageways 97 between them.

Inlet passageways 98, 99 extend laterally between a longitudinally extending
inflation channe! 101 and the first section in each of the chambers, and outlet
passageways 102 extend between the inflation channel and the adjacent

edge of the film material. Perforations 103 are provided between tihe

10 cushions for use in separating them.

The film material of Figure 7 is processed into cushions in exactly the same
way as the material of Figure 1. It is fed through the machine by feed rollers
61 - 69, with inflation tube 52 extending into inflation channel 101 to deliver

air for inflating the cushions, and sealing assembly 53 forming a longitudinally

15 extending seal across inlet passageways 98, 99 to seal the inflated cushions.

With the feed rollers and the inflation tube engaging only one edge portion
of the film material, the machine can process materials of any desired width
to make cushions having any desired number of chambers, including

cushions having a single chamber that extends the full width of the material.

20 It is apparent from the foregoing that a new and improved machine and
method for inflating and sealing air-filled packing cushions have been
provided. While only certain presently preferred embodiments have been
described in detail, as will be apparent to those familiar with the art, certain
changes and modifications can be made without departing from the scope of

25 the invention as defined by the following claims.
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CLAIMS
1. In a machine for inflating and sealing air-filled packing cushions:

10

15

a roll of prefabricated film material having two layers which are sealed
together to form a longitudinally extending inflation channel near one edge
of the material, rows of chambers extending across the material, flow
passageways interconnecting the chambers in each of the rows, and Inlet
passageways extending between the inflation channel and one of the
chambers in each of the rows;

a pair of spaced apart, horizontally extending rollers on which the roll
of film material rests;

an inflation tube which is connected to a source of air and extends Into
the inflation channel for introducing air into the chambers to inflate the
cushions;

a sealing unit for forming a longitudinally extending seal across the
inlet passageways after the cushions are inflated; and

means for feeding the film material from the roll past the inflation tube

and the sealing unit.

2. The machine of Claim 1 wherein the sealing unit includes a cylindrical
heating element and a wheel which are urged together, with the axis of the
heating element being perpendicular to the axis of the wheel and the heating

element being exposed for direct contact with the film material.

3. The machine of Claim 2 wherein the heating element comprises a

stainless steel rod.

4. A machine for making air-filled packing cushions from a roll of
prefabricated film material having two layers which are sealed together to
form a longitudinally extending inflation channel near one edge of the

material, a plurality of chambers to one side of the channel, and inlet
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passageways extending laterally between the inflation channel and the
chambers, comprising:

a pair of spaced apart, horizontally extending rollers on which the roll
of film material rests;

an inflation tube which is connected to a source of air and extends into
the inflation channel for introducing air into the chambers to inflate the
cushions;

a sealing unit for forming a longitudinally extending seal across the
inlet passageways after the cushions are inflated; and

means for feeding the film material from the roll past the inflation tube

and the sealing unit.

5. The machine of Claim 1 wherein the sealing unit includes a cylindrical
heating element and a wheel which are urged together, with the axis of the
heating element being perpendicular to the axis of the wheel and the heating

element being exposed for direct contact with the film material.

6. The machine of Claim 5 wherein the heating element comprises a

stainless steel rod.

/. In a method of making air-filled packing cushions from a roll of
orefabricated film material having two layers which are sealed together to
form a longitudinally extending inflation channel near one edge of the
material, a plurality of chambers to one side of the channel, and inlet
nassageways extending laterally between the inflation channel and the
chambers, the steps of:

resting the roll of film material on a pair of spaced apart, horizontally
extending rollers;

feeding the film material from the roll to an inflation tube which extends
into the inflation channel;

introducing air into the chambers through the inflation tube to intiate

the cushions: and
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forming a longitudinally extending seal across the inlet passageways

after the cushions are inflated.

8. In a machine for making air-filled packing cushions from a roll of

prefabricated film material having a longitudinally extending inflation channel

and a plurality of chambers which communicate with the inflation channel:

a pair of spaced apart, horizontally extending rollers on which the roll

of film material rests, with the inflation channel being pinched closed by one

of the rollers;

means for withdrawing the film material from the roll; and

means for injecting air into the inflation channel in a portion of the
material which has been withdrawn from the roll, with the air in the inflation

channel flowing around the roll only to the point where the channel is pinched

closed by the roller.

Q. The machine of Claim 8 wherein the film material is withdrawn from

the roll about 90 to 180 degrees from the point where the inflation channel

is pinched closed by the roller.

10. In a method of making air-filled packing cushions from a roli of
prefabricated film material having a longitudinally extending inflation channel
and a plurality of chambers which communicate with the inflation channel, the
steps of:

resting the roll of film material on a pair of spaced apart, horizontally
extending rollers, with the inflation channel being pinched closed by one of
the rollers;

withdrawing the film material from the roll; and

injecting air into the inflation channel in a portion of the material which
has been withdrawn from the roll, with the air in the inflation channel flowing

around the roll only to the point where the channel is pinched closed by the

roller.
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11. The method of Claim 10 wherein the film material is withdrawn from

the roll about 90 to 180 degrees from the point where the inflation channel

IS pinched closed by the roller.

12. In a machine for making air-filled packing cushions from a
prefabricated film material having two layers which are sealed together to
form a longitudinally extending inflation channel near one edge of the
material, a plurality of chambers to one side of the channel, and inlet
passageways extending between the inflation channel and the chambers:

an inflation tube which is connected to a source of air and extends into
the inflation channel for introducing air into the chambers to inflate the
cushions;

a sealing unit for forming a longitudinally extending seal across the
inlet passageWays after the cushions are inflated; and

dual feed rollers positioned on opposite sides of the inflation fube for
engagement with the film material on opposite sides of the inflation channel
to feed the film material from the roll past the inflation tube and the sealing

unit.

13. A table-top machine for making air-filled packing cushions from a roll
of prefabricated film material having a longitudinally extending inflation
channel and a plurality of chambers which communicate with the inflation
channel through laterally extending inlet passageways:

a cabinet which is adapted to rest on a relatively small horizontal

~ supporting surface;

a pair of spaced apart, horizontally extending rollers on the upper side
of the cabinet for receiving the roll of film material in such manner that the
roll rests on the rollers:

a feed mechanism positioned toward the front of the cabinet for

withdrawing the film material from the roll;
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an inflation tube extending in an upwarad direction from the feed
mechanism and adapted to be received in the Inflation channel of the film
material that is withdrawn from the roll;

a source of air within the cabinet connected to the inflation tube for
introducing air into the chambers to inflate the cushions; and

a sealing unit for forming a longitudinally extending seal in the film
material between the inflation channel and the cushions to close the inlet

passageways after the cushions have been inflated.

14.  The table-top machine of Claim 13 wherein the sealing unit includes
a cylindrical heating element and a wheel which are urged together, with the
axis of the heating element being perpendicular to the axis of the wheel and

the heating element being exposed for direct contact with the film material.

15. The table-top machine of Claim 14 wherein the heating element

comprises a stainless steel rod.
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