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PACKAGING SYSTEM WITH ADJUSTABLE CONTAINER CLOSER

Field of the Invention

This invention related generally to a packaging system and method, and
more particularly to a packaging system and method using an adjustable container
closer.

Background of the Invention

In the process of shipping one or more articles from one location to another,
a packer typically places some type of dunnage material in a shipping container,
such as a cardboard box, along with the article or articles to be shipped. The
dunnage material partially or completely fills the empty space or void volume around
the articles in the container. The dunnage material prevents or minimizes movement
of the articles that might be damaged during the shipping process. Some commonly
used dunnage materials include plastic airbags and converted paper dunnage
material.

The dunnage material can be manually or automatically deposited into the
container. A common container is a cardboard box with upright flaps that can be
folded down to close an open side of the box.

Automated and semi-automated packaging systems typically employ a
container closer, sometimes called a case sealer, to close the container after the
dunnage material has been placed in the container. Container closers often are
adjustable to accommodate different container sizes. Automatically-adjustable
container closers typically include a proximity sensor to detect the container and
adjust for that container’s size. An exemplary container closer is disclosed in U.S.
Patent No. 4,781,786.

Summary of the Invention

The present invention provides an improvement to automated and semi-

automated packaging systems by providing a way to selectively increase dunnage



10

15

20

25

WO 2014/047187 . PCT/US2013/060423

dispensing speed to improve the speed of the packing process for larger void
volumes. The present invention also provides a way to identify the size of the
container before the container reaches the container closer. Consequently, the
container closer can adjust for the container’s size before the container arrives,
speeding up the container closing operation. The packaging system provided by the
invention also can identify containers that do not require a closing operation and
adjust to allow the container to pass through or bypass the container closer.

More particularly, the present invention provides a packaging system that
includes a packaging line that guides containers in a downstream direction, a
sensor that can identify a dimension of a container on the packaging line, a
dunnage dispenser on the packaging line downstream of the sensor to dispense
dunnage to a void volume in a container, and a container closer downstream of the
dunnage dispenser to close containers on the packaging line downstream of the
dunnage dispenser. The container closer includes an adjustable member, and is in
communication with the sensor to adjust the adjustable member based on the
identified dimension of the container.

In one or more embodiments of the invention, the dunnage dispenser is at a
dunnage dispensing station along the packaging line, and the dunnage dispenser
converters a stock material into a relatively lower density dunnage product.

The present invention also provides a packaging system that includes means
for identifying a dimension of a container, means for dispensing dunnage into the
container downstream of the identifying means, and means for closing the container
downstream of the dispensing means. The dispensing means is in communication
with the identifying means and includes an adjustable member that is adjustable
based on based on the identified dimension from the identifying means.

In one or more embodiments of the invention, the packaging system has one
or more of: (a) the identifying means including a height sensor; (b) the dispensing
means including a dunnage conversion machine for converting a stock material into

a relatively lower-density dunnage product; and (c) the closing means including a
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container closer with an adjustable-height member that includes an adhesive
applicator.

The present invention also provides a packaging method that includes the
following steps: identifying a dimension of a container; dispensing dunnage into the
container after the identifying step; adjusting a container closer after the identifying
step based on the identified dimension; and closing the container with the container
closer after the dispensing step.

The identifying step can include sensing a height dimension of the container.
The adjusting step can include adjusting a height of a movable member of the
container closer. In an exemplary embodiment, the adjusting step occurs before a
container leaves the dunnage dispensing station where the dispensing step occurs.

The present invention also provides a method of dispensing dunnage,
comprising the steps of: (a) determining a void volume in a container; (b) if the void
volume is less than a predetermined value, dispensing dunnage at a first speed;
and (c) if the void volume is greater than the predetermined value, dispensing
dunnage at a second speed that is different from the first speed.

Further features of the invention will become apparent from the following
detailed description when considered in conjunction with the drawings.

Brief Description of the Drawings

FIG. 1 is a schematic view of a packaging system provided in accordance
with the present invention.

FIG. 2 is an elevation view of an exemplary packaging system provided in
accordance with the present invention.

Detailed Description

Referring now to the drawings in detail, and initially FIG. 1, an exemplary
packaging system 10 includes means 12 for identifying a dimension of a container,
means 14 for dispensing dunnage into the container downstream of the identifying

means 12, and means 16 for closing the container downstream of the dispensing
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means 14, arranged in series along a packaging line. The closing means 16 is in
communication with the identifying means 12 and includes an adjustable member
20 that is adjustable based on the identified dimension from the identifying means
12 to accommodate random container sizes. Containers move through the system
in an upstream-to-downstream direction, as shown by arrows 22. |

The illustrated system 10 further includes a controller 24 in communication
with the identifying means 12, the dispensing means 14, and the closing means 16.
The controller 24 generally includes a computer processor or other computational
device, a memory, and input and output devices. The controller can be remotely
located or integrated into the identifying means 12, the dispensing means 14, or the
closing means 16. Alternatively, the functions of the controller can be dispersed to
one or more of the identifying means 12, the dispensing means 14, and the closing
means 16.

In an exemplary packaging system 10 shown in FIG. 2, the identifying means
12 is a container scanner, the dispensing means 14 is a dunnage dispenser, and
the clos‘ing means 16 is a container closer with an adjustable-height member 20
that includes an adhesive applicator, for example, a tape applicator. The controller
24 is remotely located and is linked in communication with the scanner 12, the -
dunnage dispenser 14, the container closer 16, and the packaging line 30 through a
wired or wireless communication network 26.

The packaging system 10 also includes a packaging line 30 that guides
containers 32 in a downstream direction 22. The packaging line 30 includes a
conveyor 34. Sections of the packaging line 30 can be powered or unpowered to
control container movement and separation.

The container scanner 12 is the first station on the packaging line 30 and
includes a sensor 36 that can identify a dimension of a container 32 on the
packaging line 30, such as a height sensor that can identify a height of the container
32 or a bar code sensor or radio frequency device that identify the container 32, its
size, or its height. The sensor 36 can include a laser, an ultrasonic device, or any

other apparatus for measuring a distance. To further improve the accuracy of the
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sensor 36 or to use the sensed information to identify a dimension indirectly, the
sensed information can be compared to a database of container heights, stored in a
memory in the scanner 12 or the controller 24. The dimension identified by the
sensor 36 also can be used to determine a void volume in the container 32. An
exemplary container scanner is disclosed in U.S. Patent No. 7,337,595, which is
hereby incorporated herein in its entirety. The void volume is the volume of the
container that is not otherwise filled by the object or objects being packed in the
container. It is this void volume that typically is filled with dunnage to protect those
objects during shipment.

The dunnage dispenser 14 is at a dunnage dispensing station along the
packaging line 30 downstream of the container scanner 12 and its sensor 36. The
dunnage dispenser 14 is in communication with the container scanner 12 and the
sensor 36 and is operable to dispense dunnage material to a void volume in a
container 32, including dispensing a volume of dunnage material based on the
identified dimension of the container 32.

An exemplary dunnage dispenser 14 is shown in the form of a conversion
machine 40 for converting a stock material, such as a sheet stock material, for
example paper, into a relatively lower-density dunnage product. A supply 42 of
stock material, such as the illustrated stack of fan-folded paper, a sheet stock
material, is provided for the conversion machine 40 in the illustrated embodiment.
An exemplary dunnage conversion machine is shown in U.S. Patent No. 7,186,208,
which is hereby incorporated herein in its entirety.

The dunnage dispenser 14 generally can be controlled to dispense or output
dunnage through a range of speeds without compromising the quality or desired
characteristics of the dunnage being supplied. In addition, if the dunnage is supplied
too rapidly, an operator may not have sufficient time to direct the dunnage into the
container. If the dunnage is dispensed faster than the operator can direct it into the
container, and all the spaces in the void volume need to be filled, the faster
dispensing speed will not reduce the amount of time needed for the packer to pack

the container. Accordingly, there is a limit to how fast the dunnage can be
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dispensed as a way of minimizing the amount of time required to pack the
container. Moreover, while the quality of the dunnage produced by a dunnage
converter-type of dunnage dispenser 14 generally is adequate over a range of
dispensing speeds, a slower dispensing speed may provide different packaging
qualities and characteristics in comparison to the dunnage produced at a higher
speed. The different qualities and characteristics of dunnage produced at different
speeds may be more desirable in particular situations. Accordingly, there may be
situations where a lower dunnage dispensing speed is desirable both for the
characteristics of the dunnage product produced and for the convenience of the
packer. Where possible, however, a higher dispensing speed can be used to reduce
the overall packing time.

To improve the speed of the packaging line and reduce the time required for
the packing process, the present invention also provides a way to control the
dunnage dispenser 14 as a function of the size of the void volume measured by the
container scanner 12. Specifically, if the void volume equals or exceeds a
predetermined value, the rate at which the dunnage dispenser 14 dispenses
dunnage is increased. In other words, the rate at which the dunnage dispenser 14
dispenses dunnage is a function of the measured void volume.

For example, if a container with a void volume of 56,633 cubic centimeters
(two cubic feet), a standard rate of fill of 139.7 cm per second (55 inches per
second) and a fill ratio of about 16,000 centimeters per cubic meter (15 linear feet
per cubic foot) are used, it will take approximately 6 seconds to fill the void volume
in the container. If this void volume is above a predetermined value, such as 50,000
cubic centimeters, the rate of fill can be increased to about 280 centimeters per
second (110 inches per second) and the fill time reduced to 3.5 seconds.

The faster speed generally is only a significant advantage in conjunction with
larger void volumes. A smaller void volume would not benefit as much from an
increased dispensing or output rate, and a slower dispensing rate makes it easier
for a packer to secure the dunnage in the container. So a slower dispensing rate

can be used with smaller void volumes to make it easier for the packer to pack the
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container, without significantly increasing the packing time. The analysis of the void
volume relative to the predetermined value or values established for changing the
speed of the dunnage output can be done in the controller 24, or any logic device in
the container scanner 12 or in the dunnage dispenser 14, to reducing the amount of
time the container remains at the dunnage dispenser 14.

The container closer 16 is downstream of the dunnage dispenser 14 and is
operable to close containers 32 on the packaging line 30 downstream of the
dunnage dispenser 14 after dunnage material has been deposited into the container
32. In the case of a standard container with multiple upright flaps, the container
closer 16 folds the flaps inwardly to a substantially horizontal orientation and then
seals the flaps in place. The container closer 16 includes an adjustable member 20,
typically a height-adjustable member. The communication network 26 provides a
communication link between the container scanner 12 and the sensor 36, and the
container closer 16. This allows the container closer 16 to adjust the adjustable
member 20 based on the identified dimension, facilitating use of the container
scanner with random sizes of containers. The container scanner 12 is adjustable,
and more particularly the adjustable member 20 is movable, to accommodate
containers 32 with different heights, but also can adjust for containers having
different widths as well. The adjustable member 20 includes an adhesive applicator,
such as a tape applicator, to seal containers closed.

The present invention also provides a packaging method which can be
described in conjunction with the operation of the system 10 shown in FIG. 2. The
method includes the steps of using the scanner 12 for identifying a dimension of a
container 32, using the dunnage dispenser 14 for dispensing dunnage into the
container 32 after the identifying step, adjusting the container closer 16 after the
identifying step based on the identified dimension by moving the adjustable member
20, and closing the container 32 with the container closer 16 after the dispensing
step.

The adjustable member 20 may begin moving to the required position as

soon as dunnage material is dispensed to the container, for example. If the
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container is a non-conforming container, having some type of defect, or being a tote
passing along the packaging line (there being no need to close a tote), the
adjustable member 20 can be raised to its maximum height to allow the container to
pass without being closed. Non-conforming containers, such as damaged
containers, overfilled containers, etc., alternatively can be diverted around the
container closer 16 for further inspection.

In a semi-automatic system, a packer controls the dispensing of dunnage
material, via a switch, for example; and in an automatic system a packer guides the
dunnage material into the container but does not control the dispensing of dunnage
material. Alternatively, the system may automatically dispense dunnage material to
a container at the dunnage dispensing station without any operator involvement

In one embodiment, the identifying step includes sensing a height dimension
of the container or using the sensed height dimension of a container to determine a
container height from a database of container heights, or both. Alternatively, the
identifying step can include reading a bar code to identify a container, and then
looking up the bar code in a database to identify the height dimension for that
container. The identifying step also can include identifying a void volume within the
container, and communicating the void volume information to the dunnage
dispenser 14.

The adjusting step can include adjusting a height of the movable member 20
of the container closer 16. The adjusting step occurs before a container 32 leaves
the dunnage dispensing station where the dispensing step occurs, and can occur
simultaneously with the dispensing step.

The system 10 also can include an input device 50 that is remotely located
relative to the container closer 16. If a container needs to pass through the
container closer 16 without being closed, for example, the input device or remote
control 50 can be used to signal that to the container closer 16 or the controller 24.
That can cause the movable member 20, such as a taping head, to move to its

maximum elevation to allow the container to pass unimpeded. This can be useful if
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the container is a tote or other container that does not need to be closed but needs
to be passed along the packaging line 30.

The system 10 also can use one or more sensors 52, such as a grid sensor,
to detect the presence of a container 32 at the dunnage dispensing means 14 or
packing station. If a container is detected, then the controlier 24 can control the
packaging line 30 to prevent another container from entering a pack zone at the
dunnage dispensing means 14. Information from the sensors 52 also can be used
to control the speed of dunnage output by the dunnage dispenser 14.

Accordingly, the present invention also provides a method of dispensing
dunnage to a container as a function of a measured void volume. The method
includes the step of dispensing dunnage at a first speed, monitoring the void volume
of a container, and dispensing dunnage at a second speed different from the first
speed based on the relationship between the void volume and a predetermined
value. Accordingly, the first speed can be less than the second speed, and dunnage
can be dispensed at the second speed whenever the void volume is greater than
and/or equal to a predetermined value.

In summary, the present invention provides an improved packaging system
that includes a packaging line that guides containers in a downstream direction, a
sensor that can identify a dimension of a container on the packaging line, a
dunnage dispenser on the packaging line downstream of the sensor to dispense
dunnage to a void volume in a container, and a container closer downstream of the
dunnage dispenser to close containers on the packaging line downstream of the
dunnage dispenser. The container closer includes an adjustable member, and is in
communication with the sensor to adjust the adjustable member based on the
identified dimension of the container. The system thus includes a way to identify the
size of the container before the container reaches the container closer. The
container closer can adjust for the container’s size before the container arrives,
speeding up the container closing operation.

Although the invention has been shown and described with respect to a

certain preferred embodiment or embodiments, it is obvious that equivalent
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alterations and modifications will occur to others skilled in the art upon the reading
and understanding of this specification and the annexed drawings. In particular
regard to the various functions performed by the above described elements
(components, assemblies, devices, compositions, etc.), the terms (including a
reference to a "means”) used to describe such elements are intended to
correspond, unless otherwise indicated, to any element which performs the
specified function of the described element (i.e., that is functionally equivalent),
even though not structurally equivalent to the disclosed structure which performs
the function in the herein illustrated exemplary embodiment or embodiments of the
invention. In addition, while a particular feature of the invention may have been
described above with respect to only one or more of several illustrated
embodiments, such feature may be combined with one or more other features of the
other embodiments, as may be desired and advantageous for any given or
particular application.

10
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Claims
What is claimed is:

1. A packaging system, comprising:

a packaging line that guides containers in a downstream direction;

a sensor that can identify a dimension of a container on the packaging line;

a dunnage dispenser on the packaging line downstream of the sensor to
dispense dunnage to a void volume in a container; and

a container closer downstream of the dunnage dispenser to close containers
on the packaging line downstream of the dunnage dispenser;

where the container closer includes an adjustable member, the container
closer being in communication with the sensor to adjust the adjustable member

based on the identified dimension of the container.

2. A system as set forth in claim 1 or any other system claim, where the
dunnage dispenser is at a dunnage dispensing station along the packaging line, and
the dunnage dispenser converters a stock material into a relatively lower density

dunnage product.

3. A system as set forth in claim 2 or any other system claim, where the
dunnage dispenser converts a sheet stock material into a relatively lower density

dunnage product.

4. A system as set forth in claim 3 or any other system claim, where the
dunnage dispenser includes a supply of sheet stock material.

5. A system as set forth in claim 1 or any other system claim, where the

dimension identified by the sensor is used to determine a void volume in the

container.

11
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6. A system as set forth in claim 2 or any other system claim, where the
dunnage dispenser is in communication with the sensor and dispenses a volume of
dunnage based on the identified dimension of the container.

7. A system as set forth in claim 1 or any other system claim, where the
container closer includes a height-adjustable member.

8. A system as set forth in claim 1 or any other system claim, where the
packaging line includes a conveyor.

9. A system as set forth in claim 1 or any other system claim, comprising
a communication link between the sensor and the container closer.

10. A system as set forth in claim 1 or any other system claim, where the
container closer includes a tape applicator to seal containers closed.

11. A packaging system, comprising:

means for identifying a dimension of a container;

means for dispensing dunnage into the container downstream of the
identifying means; and

means for closing the container downstream of the dispensing means, where
the dispensing means is in communication with the identifying means and includes
an adjustable member that is adjustable based on based on the identified

dimension from the identifying means.

12. A packaging system as set forth in claim 11, where one or more of: (a)
the identifying means includes a height sensor; (b) the dispensing means includes a
dunnage conversion machine for converting a stock material into a relatively lower-
density dunnage product; and (c) the closing means includes a container closer with

an adjustable-height member that includes an adhesive applicator.

12
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13. A packaging method, comprising the following steps:

identifying a dimension of a container;

dispensing dunnage into the container after the identifying step;

adjusting a container closer after the identifying step based on the identified
dimension; and

closing the container with the container closer after the dispensing step.

14. A method as set forth in claim 13 or any other method claim, where
the identifying step inciudes sensing a height dimension of the container.

15. A method as set forth in claim 13 or any other method claim, where
the identifying step includes using the sensed height dimension of a container to
determine a container height from a database of container heights.

16. A method as set forth in claim 13 or any other method claim, where
the adjusting step includes adjusting a height of a movable member of the container

closer.

17. A method as set forth in claim 13 or any other method claim, the
adjusting step occurs before a container leaves the dunnage dispensing station

where the dispensing step occurs.

18. A packaging system, comprising:

a sensor that can identify a dimension of a container;

a dunnage dispenser downstream of the sensor that is operable to dispense
dunnage; and

a container closer downstream of the dunnage dispenser to close containers;

13
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where the container closer includes an adjustable member, the container
closer being in communication with the sensor to adjust the adjustable member
based on the identified dimension of the container.

19. A method of dispensing dunnage, comprising the steps of:
determining a void volume in a container;

if the void volume is less than a predetermined value, dispensing dunnage at
a first speed; and

if the void volume is greater than the predetermined value, dispensing
dunnage at a second speed that is different from the first speed.

14
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because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet
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As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-18
Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the

payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-18

Packaging system with adjustable container closer

2. claim: 19

A method of dispensing dunnage
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