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Description
[Technical Field]

[0001] The present invention relates to a method for
packing absorbent articles.

[Background Art]

[0002] Methods for packing absorbent articles such as
diapers are already well known. Such packing methods
include a forming process to form a package configured
by plural folded absorbent articles inserted into a pack-
aging member, and a loading processin which a package
bundle of plural packages is loaded into a cardboard box.

[Citation List]
[Patent Literature]

[0003] [PTL 1]Japanese Unexamined Patent Applica-
tion Publication No. H05-65102

[Summary of Invention]
[Technical Problem]

[0004] Hitherto, the length of the package bundle has
been set smaller than the internal dimension of the card-
board box in order to facilitate loading of the package
bundle into the cardboard box in the loading process,
such that gaps are generated between ends of the pack-
age bundle loaded into the cardboard box and the card-
board box itself. This results in a problem of the strength
of the package bundle-containing cardboard box being
weak due to the package bundle and the cardboard box
not being in close contact with each other. This some-
times leads to a problem in that the cardboard box con-
taining the package bundle is collapsed in transit.
[0005] In consideration of the above issues, an object
of the present invention is to raise the strength of a card-
board box containing a package bundle.

[Solution to Problem]

[0006] In order to achieve the above object, a main
invention is a method for packing absorbent articles, the
method including:

a forming process in which a plurality of folded ab-
sorbent articles are inserted into a packaging mem-
ber to form a package;

a loading process in which the package is com-
pressed in a compression direction and a package
bundle configured by a plurality of the packages is
loaded into a cardboard box, the package bundle
being loaded into the cardboard box in a state in
which a length of the package bundle in the com-
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pression direction is shorter than an internal dimen-
sion of the cardboard box in the compression direc-
tion due to compression of the packages; and

a contacting process in which the loaded package
bundle is allowed to expand in an opposite direction
to the compression direction so as to cause two ends
of the package bundle in the opposite direction to
contact an inner face of the cardboard box.

[0007] Other features of the present invention will be-
come apparent from the present specification and ac-
companying drawings.

[Advantageous Effects of Invention]

[0008] According to the presentinvention, the strength
of a cardboard box containing a package bundle can be
raised.

[Brief Description of Drawings]
[0009]

Fig. 1 is a block diagram to explain processes in a
method for packing diapers 1 according to a present
embodiment.

Fig. 2 is a schematic diagram illustrating a diaper 1
according to the present embodiment.

Fig. 3 is a schematic diagram to explain an example
of a package forming process.

Fig. 4 is a schematic diagram to explain an example
of a compressing stage in a package bundle loading
process.

Fig. 5 is a schematic diagram to explain an example
of a loading stage in a package bundle loading proc-
ess.

Fig. 6 is a schematic diagram illustrating a length of
a package bundle 15 in a compression direction be-
fore and after compression according to the present
embodiment.

Fig. 7 is a schematic diagram illustrating a cardboard
box 20 containing a package bundle 15 according
to the present embodiment.

Fig. 8 is a schematic diagram illustrating a length of
a package bundle 15 in a compression direction be-
fore and after compression according to a modified
example.

Fig. 9 is a schematic diagram illustrating a cardboard
box 20 containing a package bundle 15 according
to a modified example.

[Description of Embodiments]

[0010] At least the following items are apparent from
the present specification and accompanying drawings.
[0011] A method for packing absorbent articles, the
method including:
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a forming process in which a plurality of folded ab-
sorbent articles are inserted into a packaging mem-
ber to form a package;

a loading process in which the package is com-
pressed in a compression direction and a package
bundle configured by a plurality of the packages is
loaded into a cardboard box, the package bundle
being loaded into the cardboard box in a state in
which a length of the package bundle in the com-
pression direction is shorter than an internal dimen-
sion of the cardboard box in the compression direc-
tion due to compression of the packages; and

a contacting process in which the loaded package
bundle is allowed to expand in an opposite direction
to the compression direction so as to cause two ends
of the package bundle in the opposite direction to
contact an inner face of the cardboard box.

[0012] According to such a method for packing absorb-
ent articles, appropriate close contact and integration is
achieved between the package bundle and the card-
board box. This enables the strength of the package bun-
dle-containing cardboard box to be raised, and makes
the problem of the package bundle-containing cardboard
box collapsing in transit unlikely to occur.

[0013] In this method for packing absorbent articles,
preferably, in the loading process, a compressing stage
in which the packages are compressed and a loading
stageinwhich the package bundleis loaded into the card-
board box are separately provided.

[0014] According to such a method for packing absorb-
ent articles, compression of the packages can be per-
formed without damaging the packaging member.
[0015] In this method for packing absorbent articles,
preferably, in the compressing stage, the packages are
compressed one at a time and

in the loading stage, a plurality of the packages that have
been individually compressed are collected together and
loaded into the cardboard box all at once.

[0016] According to suchamethod for packing absorb-
ent articles, compression of the packages can be per-
formed without the packages collapsing.

[0017] In this method for packing absorbent articles,
preferably, in the loading process, the package is com-
pressed in a thickness direction of the absorbent articles.
[0018] According to such amethod for packing absorb-
ent articles, the packages are readily deformed in the
compression direction, enabling compression to be per-
formed easily. As aresult of being readily deformed, con-
tacting is also performed smoothly by expansion of the
package bundle in the contacting process.

[0019] In this method for packing absorbent articles,
preferably, in the forming process, the absorbent articles
are compressed in the thickness direction and a plurality
of the absorbent articles are inserted into the packaging
member.

[0020] According to suchamethod for packing absorb-
ent articles, contacting is performed more smoothly by
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expansion of the package bundle in the contacting proc-
ess.

[0021] Inthis method for packing absorbent articles, in
the loading process, preferably the package bundle is
loaded into the cardboard box such that the compression
direction is along a width direction of the cardboard box.
[0022] According to such a method for packing absorb-
ent articles, work to open external flaps of the cardboard
box can be performed extremely easily.

[0023] Inthis method for packing absorbent articles, in
the loading process, preferably the package bundle is
loaded into the cardboard box such that the compression
direction is along a length direction of the cardboard box.
[0024] According to such a method for packing absorb-
ent articles, work to open external flaps and internal flaps
of the cardboard box can be performed simply in a well-
balanced manner.

[0025] Inthis method for packing absorbent articles, in
the loading process, preferably the package bundle is
loaded in a direction of gravity.

[0026] According to such a method for packing absorb-
ent articles, gravity acts on the package bundle and as-
sists smooth loading (without catching or resistance) into
the cardboard box.

[0027] Inthis method for packing absorbent articles, in
the loading process, preferably the packages are com-
pressed in a plurality of mutually orthogonal compression
directions and the package bundle is loaded into the card-
board box.

[0028] According to such a method for packing absorb-
ent articles, the package bundle and the cardboard box
are even more appropriately placed in close contact and
integrated together. This enables the strength of the
package bundle-containing cardboard box to be raised
further, and makes the problem of package bundle-con-
taining cardboard box collapsing in transit even more un-
likely to occur.

[0029] In this method for packing absorbent articles,
preferably an air-release hole is formed in the packaging
member.

[0030] According to such a method for packing absorb-
ent articles, the package is appropriately compressed
without the packaging member rupturing, due to air es-
caping through this hole.

=== Method for Packing Absorbent Articles According to
a Present Embodiment ===

[0031] A description follows regarding a method for
packing absorbent articles according to the present em-
bodiment, with reference to Fig. 1 to Fig. 7. Note that in
the present embodiment, an example will be described
in which adult diapers (referred to below simply as dia-
pers 1) serve as absorbent articles. Fig. 1 is a block di-
agram to explain processes in a method for packing dia-
pers 1 according to the present embodiment. Fig. 2 is a
schematic diagram illustrating the diaper 1 according to
the present embodiment. Fig. 3 is a schematic diagram
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to explain an example of a package forming process, and
a package former 52 is also illustrated in Fig. 3. Fig. 4 is
a schematic diagram to explain an example of a com-
pressing stage in a package bundle loading process, and
a package compressor 62 is also illustrated in Fig. 4. Fig.
5is a schematic diagram to explain an example of a load-
ing stage in the package bundle loading process, and a
package bundle loader 72 is also illustrated in Fig. 5. Fig.
6 is a schematic diagramiillustrating alength of a package
bundle 15 in a compression direction before and after
compression according to the present embodiment. Fig.
7 is a schematic diagram illustrating a cardboard box 20
containing the package bundle 15 according to the
present embodiment.

[0032] The method for packing the diapers 1 according
to the present embodiment is a method in which a pack-
age 10 (a diaper containing package), configured from
plural folded diapers 1 inserted into a packaging member
3 (a package of a soft material), is formed, and then plural
of the formed packages 10 (the plural packages 10 con-
figuring the package bundle 15) are loaded into the card-
board box 20, so as to finally form a diaper-containing
cardboard box 30. The method for packing the diapers
1 includes a package forming process (corresponding to
a forming process), a package bundle loading process
(corresponding to a loading process), and a package
bundle contacting process (corresponding to a contact-
ing process), with these processes being executed in the
above sequence. The diaper-containing cardboard box
30 is formed by executing these processes. Specific de-
scription thereof follows.

[0033] The diaper 1 according to the present embodi-
ment is illustrated in Fig. 2. The folded diaper 1 is illus-
trated at the bottom of Fig. 2, and the opened-out diaper
1 is illustrated at the top of Fig. 2. The folded diaper 1 at
the bottom of the diagram is the diaper at the top of the
diagram when folded in two along fold line A illustrated
at the top of the diagram. The folded diaper 1 at the bot-
tom of the diagram is for insertion into the packaging
member 3. Namely, the diaper 1 is inserted into the pack-
aging member 3 in a folded (folded-in-two) state.
[0034] Note that, as illustrated at the bottom of the di-
agram, the folded diaper 1 has a substantially rectangular
profile. The long edge direction of the rectangular profile
will be referred to as the length direction, and the short
edge direction thereof will be referred to as the width
direction. Moreover, a direction orthogonal to the length
direction and the width direction will be referred to as the
thickness direction (the direction into the page in Fig. 2).
Namely, there are three mutually orthogonal directions
defined for the folded diaper 1.

[0035] Plural of the diapers 1 according to the present
embodiment are superimposed on each other in the
thickness direction in a folded (folded-in-two) state, and
inserted into the packaging member 3. Namely, plural of
the diapers 1 are superimposed on each other in the
thickness direction in a state in which the length direction
and the width direction of the respective diapers 1 are
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aligned with each other, and the plural diapers 1 are then
inserted into the packaging member 3 (details are de-
scribed later).

[0036] Description now follows regarding each of the
processes in the method for packing the diapers 1. Note
that each of the processes described below are merely
examples thereof, and the method of executing each of
the processes and a packing machine 50 for executing
each of the processes, are not limited thereto.

[0037] First, asillustrated in Fig. 1, a package forming
process is executed. In this package forming process,
processing is performed to insert plural of the folded dia-
pers 1 into the packaging member 3, so as to form the
package 10.

[0038] Fig. 3 is a schematic diagram to explain an ex-
ample of the package forming process, and is a diagram
of the way in which the package 10 is formed, as viewed
from above.

[0039] First, as illustrated in the diagram at the top left
of Fig. 3, a number (number of units) of the diapers 1 to
be inserted into a single packaging member 3 are set at
a predetermined position (namely, at an insertion start
position where insertion of the diapers 1 is to be started).
In the present example, the plural diapers 1 are arranged
along their thickness direction, in a state in which the
width direction of the diapers 1 lies along the up-down
direction (the direction into the page in Fig. 3). The plural
diapers 1 are then placed into a hopper 54 of the packing
machine 50 (package former 52). The hopper 54 includes
a support member 54a that contacts the diapers 1 posi-
tioned at both ends in the thickness direction, and sup-
ports (clamps) these diapers 1 such that all of the diapers
1 are supported by the support member 54a.

[0040] A first pusher, not illustrated in the drawings,
then pushes the plural diapers 1, which are arranged in
such a state along the thickness direction, forward in the
direction of the white arrow at the diagram on the top left
(a push-forward direction). Thereby, as illustrated in the
diagram at the top right of Fig. 3, the plural diapers 1,
which are arranged along the thickness direction, are
moved toward a lift hopper 56. The lift hopper 56 includes
a compression member 56a that contacts the diapers 1
positioned at both ends in the thickness direction, and
supports (clamps) and compresses the diapers 1. Then,
when the plural diapers 1 arranged along the thickness
direction have been moved into the lift hopper 56, the
compression member 56a moves in the bold black arrow
directions in the diagram at the top left (directions inter-
secting the forward-push direction and the up-down di-
rection), and compresses these diapers 1 (as seen from
a comparison of the diagrams at the top left and at the
top right).

[0041] Next, asillustrated in the diagram at the bottom
left of Fig. 3, the lift hopper 56 rises with the plural diapers
1 arranged along the thickness direction in a compressed
state, and moves to a position corresponding to (facing)
a packaging member setting section 58. Namely, as il-
lustrated in each of the diagrams of Fig. 3, the hopper 54
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and the packaging member setting section 58 are posi-
tioned at different positions from each other in a height
direction (the height of the hopper 54 is "height A", and
the height of the packaging member setting section 58
is "height B"). In the present example, the packaging
member setting section 58 is positioned at a higher po-
sition than the hopper 54. Then, the lift hopper 56 rises
from a position ("height A") corresponding to (facing) the
hopper 54, to a position ("height B") corresponding to
(facing) the packaging member setting section 58 (as
seen from a comparison of the diagram at the top right
and the diagram at the bottom left).

[0042] Then from this state, a non-illustrated second
pusher (the second pusher being positioned at "height
B" in contrast to the first pusher positioned at "height A")
then pushes the plural diapers 1 arranged along the thick-
ness direction forward in the direction of the white arrow
in the diagram at the bottom left (the forward-push direc-
tion). Thus, as illustrated in the diagram at the bottom
right of Fig. 3, the plural diapers 1 arranged along the
thickness direction are moved into the packaging mem-
ber setting section 58 in a compressed state. The pack-
aging member 3 has been preset in the packaging mem-
ber setting section 58, and so these diapers 1 are inserted
into the packaging member 3 as they are moved into the
packaging member setting section 58. Then, finally, an
opening (insertion opening) of the packaging member 3
is sealed by heat sealing, so as to form the package 10.
[0043] Inthis manner, in the present embodiment, plu-
ral of the diapers 1 are compressed in the thickness di-
rection of the diapers 1 and inserted into the packaging
member 3. A state is accordingly achieved in which, in
contrast to a length in the thickness direction of the plural
diapers 1 arranged along the thickness direction prior to
compression, which is longer than an internal dimension
of the packaging member 3, the length in the thickness
direction thereof after compression is shorter than the
internal dimension. The plural diapers 1 are inserted into
the packaging member 3 in this state.

[0044] Next, asillustratedin Fig. 1, the package bundle
loading process is executed. In the package bundle load-
ing process, processing is performed to load the package
bundle 15 configured from the plural packages 10 into
the cardboard box 20. Moreover, in the present process,
the packages 10 are compressed in the thickness direc-
tion and the plural packages 10 (the package bundle 15)
are loaded into cardboard box 20 similarly to how the
plural diapers 1 were compressed in the thickness direc-
tion and inserted into the packaging member 3 in the
previous process. However, whereas in the previous
process the plural diapers 1 were inserted into the pack-
aging member 3 in a state compressed (while being com-
pressed) by the compression member 563, in the present
process, first each of the packages 10 is compressed by
the package compressor 62, and then plural packages
10 (the package bundle 15) are loaded into the cardboard
box 20 after completing compression by the package
compressor 62. Namely, in the present process (the
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package bundle loading process), as illustrated in Fig. 1,
in contrast to in the previous process, there are sepa-
rately provided stages of a compressing stage for com-
pressing the packages 10, and a loading stage for loading
the package bundle 15 into the cardboard box 20.
[0045] Moreover, whereas in the previous process the
plural diapers 1 arranged along the thickness direction
were compressed all together, in the present process,
each of the packages 10 is compressed one at a time.
Then the packages 10 that were each compressed one
at a time in the compressing stage are collected together
and plural of the packages 10 are loaded into the card-
board box 20 all at once.

[0046] Next, description first follows regarding the
compressing stage, and then the loading stage will be
described.

[0047] Fig. 4 is a schematic diagram to explain an ex-
ample of the compressing stage in the package bundle
loading process. The manner in which the packages 10
are compressed is illustrated as viewed from the side in
the diagram at the top of Fig. 4, and the manner in which
packages 10 are compressed is illustrated as viewed
from above in the diagram at the bottom of Fig. 4.
[0048] Note thatin the present embodiment, the pack-
age 10 has a substantially cuboid shape, with the plural
diapers 1 arranged along the thickness direction inserted
therein. Thus, for ease of explanation, the following di-
rections are defined for the package 10. Namely, a di-
rection along the thickness direction of the inserted dia-
pers 1 (the direction the diapers 1 are arranged along)
is called the long edge direction, a direction along the
length direction of the inserted diapers 1 is called the
medium edge direction, and the direction along the width
direction of the inserted diapers 1 is called the short edge
direction. For the package 10, the length of the medium
edge direction is longer than the length of the short edge
direction, and the length of the long edge direction is long-
er than the length of the medium edge direction.

[0049] First, the package 10 is transported in the long
thick black arrow direction (forward direction) by a first
belt-conveyor 63 of the packing machine 50 (the package
compressor 62). The package 10 is placed on a first belt
63a of the first belt-conveyor 63 so that the medium edge
direction lies along the forward direction, and the short
edge direction lies along the up-down direction. Then, in
this state, the first belt 63a is moved by rotational driving
of a first drive roller 63b, and the package 10 moves to-
gether with movement of the first belt 63a. Note that the
member indicated with the reference sign 63c is a first
following roller.

[0050] When the package 10 is moved by the first belt-
conveyor 63, the package 10 eventually reaches a sec-
ond belt-conveyor 64, and is placed on the second belt-
conveyor 64. The package 10 is then transported in the
long thick black arrow direction (forward direction) by the
second belt-conveyor 64. The package 10 is also placed
on the second belt-conveyor 64 such that the medium
edge direction lies along the forward direction, and the
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short edge direction lies along the up-down direction. A
second belt 64ais moved by rotational driving of a second
drive roller 64b, and the package 10 moves together with
movement of the second belt 64a. Note that the member
indicated with the reference sign 64c is a second follow-
ing roller.

[0051] When the package 10 moves together with
movement of the second belt 64a, the package 10 even-
tually reaches an opening M of a pair of third belt-con-
veyors 65. The pair of third belt-conveyors 65 configures
what is referred to as a press conveyor, and the third
belt-conveyors 65 are disposed at positions sandwiching
the package 10 in the width direction of the second belt
64a (in other words, in the long edge direction of the
package 10). Namely, a pair of third belts 65a of the third
belt-conveyors 65 are provided with their width directions
orthogonal to the width direction of the second belt 64a,
and a space S (the opening M being the entrance to the
space S) is formed between the two third belts 65a. The
package 10 transported in by the second belt-conveyor
64 enters into the space S through the opening M.
[0052] The width of the space S in the width direction
of the second belt 64a (the long edge direction of the
package 10), is greater than the length of the long edge
direction of the package 10 at the opening M. However,
the pair of third belts 65a are disposed so that the width
of the space S (in other words, the separation between
the pair of third belts 65a) gradually narrows along with
movement of the package 10. At the location where the
width of the space S (the separation between the pair of
third belts 65a) is narrowest, the width (separation) is
less than the length of the long edge direction of the pack-
age 10. Thus, when the package 10 transported by the
second belt-conveyor 64 arrives at this location, the long
edge direction (in other words, the thickness direction of
the diapers 1) has been compressed (the compression
direction of the package 10 is indicated by the short thick
black arrows in Fig. 4). Note that the pair of third belts
65a move under rotational driving of third drive rollers
65b, and the third drive rollers 65b are controlled so that
the movement speed of the pair of third belts 65a is the
same as the movement speed of the second belt 64a.
Moreover, plural third free rollers 65c are provided for
the third belt-conveyors 65, and the third free rollers 65¢
perform the role of pressing the package 10 in the com-
pression direction while maintaining a predetermined val-
ue for the width of the space S (the separation between
the pair of third belts 65a).

[0053] Moreover, a fourth belt-conveyor 66 is provided
above (the package 10 being transported by) the second
belt-conveyor 64. Namely, the fourth belt-conveyor 66 is
positioned at a position such that the package 10 is sand-
wiched from above and below by the fourth belt-conveyor
66 and the second belt-conveyor 64. |.e. a fourth belt 66a
of the fourth belt-conveyor 66 is provided with its width
direction orthogonal to the width direction of the third belts
65a, and the space S referred to above is formed by a
collaboration between the fourth belt 66a and the second
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belt 64a and the third belts 65a.

[0054] The fourth belt 66a is disposed such that the
width of the space S in the up-down direction (the short
edge direction of the package 10) (in other words, the
separation between the second belt 64a and the fourth
belt 66a) is the same as the length of the short edge
direction of the package 10. Therefore, the fourth belt-
conveyor 66 (the fourth belt 66a) performs the role of
holding the package 10 down in a precautionary manner,
such that the short edge direction of the package 10 does
not expand in response to the long edge direction of the
package 10 being compressed. Note that the fourth belt
66a is moved by rotational driving of a fourth drive roller
66b, and the fourth drive roller 66b is controlled so that
the movement speed of the fourth belt 66a is the same
as the movement speed of the second belt 64a and the
third belts 65a. Moreover, plural fourth free rollers 66¢
are provided in the fourth belt-conveyor 66, and the fourth
free rollers 66¢ perform the role of pressing the package
10 while maintaining a predetermined value for the width
of the space S (the separation between the second belt
64a and the fourth belt 66a) in cooperation with second
free rollers 64d provided in the second belt-conveyor 64.
[0055] In this manner, in the present embodiment, the
package 10 is compressed by the package compressor
62 at the compressing stage of the package bundle load-
ing process. Note that in the present embodiment there
is a non-illustrated air-release hole (in the present em-
bodiment, perforations used forun-sealing the packaging
member serve as this hole) formed in the packaging
member 3. The package 10 is accordingly appropriately
compressed without the packaging member 3 rupturing,
due to air escaping through this hole when the package
10 is being compressed.

[0056] The compressed package 10 is transported by
a non-illustrated belt-conveyor to the package bundle
loader 72, and the loading stage of the package bundle
loading process is executed by the package bundle load-
er72.

[0057] Fig. 5is a schematic diagram to explain an ex-
ample of the loading stage in the package bundle loading
process, and is a diagram showing as viewed from above
the manner by which the package bundle 15 is loaded
into the cardboard box 20.

[0058] First, asillustrated in Fig. 5, the number of pack-
ages 10 to be inserted into a single cardboard box 20 are
set at a predetermined position (i.e. at the loading start
position where loading of the packages 10 is to start) .
In the present example, three of the packages 10 are
housed in a hopper 74 of the packing machine 50 (the
package bundle loader 72) in a state in which the three
packages 10 are arranged in a row along the medium
edge direction, with the long edge direction of the pack-
ages 10 along the up-down direction (the direction into
the page in Fig. 5). The hopper 74 includes a support
member 74a that contacts the packages 10 positioned
at the two medium edge direction ends and supports
(clamps) the packages 10. All of the packages 10 are
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thereby supported by the support member 74a.

[0059] Then, in this state, a non-illustrated pusher
pushes the three packages 10 forward in the direction of
the white arrow (the forward-push direction). The three
packages 10 (the package bundle 15) are thereby moved
to a cardboard box setting section 76. The cardboard box
20 is preset in the cardboard box setting section 76 such
that the height direction of the cardboard box 20 is along
the white arrow direction (forward-push direction), and
the width direction of the cardboard box 20 is along the
up-down direction (the direction into the page in Fig. 5).
Thus, when the three packages 10 (the package bundle
15) are moved to the cardboard box setting section 76,
they are inserted into the cardboard box 20. Note that
the cardboard box 20 is set in a state in which only the
bottom flaps are closed and taped (in Fig. 5, the top flaps
are omitted from illustration), and after the three packag-
es 10 (the package bundle 15) have been loaded, the
top flaps are closed and taped. The diaper-containing
cardboard box 30 is thereby finally formed.

[0060] Moreover, as stated above, the package bundle
15 is loaded into the cardboard box 20 after each of the
packages 10 has been compressed in the compressing
stage. When the packages 10 have been compressed in
the compressing stage, due to the compressed state of
the packages 10 being maintained for a short while (about
30 minutes in the presentembodiment), the loading stage
is started while the compressed state is still maintained.
This means that the packages 10 (and hence also the
package bundle 15) are loaded into the cardboard box
20 in the loading stage while in a compressed state.
[0061] This matter willnow be explained in more detail,
with reference to Fig. 6. The package bundle 15 is de-
picted in the diagram on the left and the diagram on the
right of Fig. 6, and the cardboard box 20 is depicted in
the diagram at the center of Fig. 6. The difference be-
tween the diagram on the left and diagram on the right
of Fig. 6 is whether or not the packages 10 are com-
pressed. Namely, the package bundle 15 illustrated in
the diagram on the left of Fig. 6 is a package bundle 15
in which the packages 10 are compressed (a com-
pressed package bundle 15), which is the package bun-
dle 15 when loading into the cardboard box 20. Namely,
the package bundle 15 in the diagram on the left is loaded
into the cardboard box 20 illustrated in the diagram at
the center. However, the package bundle 15 illustrated
in the diagram on the right of Fig. 6 is one in which three
uncompressed packages 10 are arranged in a row, with
the same layout as would be adopted for loading into the
cardboard box 20 (referred to as an uncompressed pack-
age bundle 15).

[0062] Asillustrated in the diagram on the right and the
diagram in the center, a length L3 in the compression
direction of the uncompressed package bundle 15 is
longer than an internal dimension L2 of the cardboard
box 20. Thus, the uncompressed package bundle 15 is
in a state that cannot be loaded into the cardboard box 20.
[0063] As illustrated in the diagram on the left and the
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diagram in the center, when each of the packages 10
has been compressed in the compressing stage, a state
is achieved in which a length L1 of the package bundle
15 in the compression direction due to compressing the
packages 10 is shorter than the internal dimension L2 of
the cardboard box 20 in the compression direction. Thus
the package bundle 15 is loaded into the cardboard box
20 in this state.

[0064] Next, asillustratedin Fig. 1, the package bundle
contacting process is executed.

[0065] Fig. 7 is a schematic diagram illustrating the
cardboard box 20 containing the package bundle 15 ac-
cording to the present embodiment. The diagram on the
left of Fig. 7 illustrates the cardboard box 20 as viewed
from above, and the diagram on the right of Fig. 7 is the
same as the diagram on the left of Fig. 7, but illustrates
the cardboard box 20 with the top flaps (external flaps
22 and internal flaps 24) omitted from illustration, so as
to show the contents of the cardboard box 20.

[0066] When the compressed package bundle 15 has
been loaded into the cardboard box 20 for some time, as
illustrated in the diagram on the right of Fig. 7, the pack-
age bundle 15 expands in the opposite direction to the
compression direction (the opposite direction is indicated
by the black arrows in the diagram on the right of Fig. 7).
The two ends 15a of the package bundle 15 in the op-
posite direction thereby contact the inner face of the card-
board box 20. Namely, gaps that were present in the
compression direction (the opposite direction) between
the package bundle 15 and the cardboard box 20 when
the package bundle 15 was loaded into the cardboard
box 20 disappear due to the package bundle 15 expand-
ing. Close contact is accordingly achieved between the
package bundle 15 and the cardboard box 20. This
means that the strength of the manufactured diaper-con-
taining cardboard box 30 becomes stronger.

[0067] In this manner, in the package bundle contact-
ing process, by allowing a certain amount of time to
elapse, processing is performed to allow the loaded pack-
age bundle 15 to expand in the opposite direction to the
compression direction, so as to cause the two ends 15a
of the package bundle 15 in the opposite direction to con-
tact the inner face of the cardboard box 20.

[0068] The method for packing the diapers 1 is com-
pleted by performing the above processes, and the dia-
per-containing cardboard box 30 is thereby manufac-
tured. Note that due to the packages 10 (the package
bundle 15) returning to the uncompressed state when
the packages 10 (the package bundle 15) are taken out
from the manufactured diaper-containing cardboard box
30, the length of the packages 10 (the package bundle
15) in the compression direction becomes longer than
the internal dimension of the cardboard box 20.

===Ulility of the Method for Packing Absorbent Articles
(Diapers 1) According to the Present Embodiment===

[0069] As stated above, the method for packing the
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diapers 1 according to the present embodiment includes
a package forming process, a package bundle loading
process, and a package bundle contacting process. In
the package forming process, a plurality of folded diapers
1 areinserted into a packaging member 3 to form a pack-
age 10. Inthe package bundle loading process, the pack-
age 10 is compressed in a compression direction and a
package bundle 15 configured by a plurality of the pack-
ages 10 is loaded into a cardboard box 20. The package
bundle 15 is loaded into the cardboard box 20 in a state
in which due to compression of the packages 10 a length
L1 of the package bundle 15 in the compression direction
is shorter than an internal dimension L2 of the cardboard
box 20 in the compression direction. In the package bun-
dle contacting process, the loaded package bundle 15 is
allowed to expand in an opposite direction to the com-
pression direction so as to cause two ends 15a of the
package bundle 15 in the opposite direction to contact
an inner face of the cardboard box 20.

[0070] This enables the strength of the cardboard box
20 containing the package bundle 15 (the diaper-con-
taining cardboard box 30) to be raised.

[0071] Namely, hitherto, in order to facilitate loading of
the package bundle into the cardboard box in a package
bundle loading process, the length of the package bundle
was set smaller than the internal dimension of the card-
board box, such that gaps were generated between ends
of the package bundle loaded into the cardboard box and
the cardboard box itself. This resulted in a lack of close
contact between the package bundle and the cardboard
box, leading to the problem of the strength of the package
bundle-containing cardboard box being weakened. This
accordingly sometimes led the problem of the package
bundle-containing cardboard box collapsing in transit.
[0072] In contrast thereto, in the present embodiment,
the package bundle 15 is loaded into the cardboard box
20 in a state in which, due to the packages 10 being
compressed, the length L1 of the package bundle 15 in
the compression direction is shorter than the internal di-
mension L2 of the cardboard box 20 in the compression
direction. Then, by allowing the loaded package bundle
15to expand in the opposite direction to the compression
direction, the two ends 15a of the package bundle 15 in
the opposite direction are caused to contact the inner
face of the cardboard box 20, thereby achieving an ap-
propriate close contact and integration between the pack-
age bundle and the cardboard box. This enables the
strength (i.e. the robustness) of the manufactured diaper-
containing cardboard box 30 to be raised, and makes the
problem of the diaper-containing cardboard box 30 col-
lapsing in transit unlikely to occur.

[0073] Moreover, a state is achieved in which the two
ends 15a of the package bundle 15 in the opposite di-
rection contact the inner face of the cardboard box 20,
namely, a state in which there are no gaps presentin the
opposite direction between the package bundle 15 and
the cardboard box 20. Thereby, the size of the cardboard
box 20, to be prepared according to the size of the pack-
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age bundle 15, can also be smaller. This enables savings
to be made in the cost of cardboard boxes, and savings
to also be achieved in transport costs due to increasing
the number of diaper-containing cardboard boxes 30 that
can be stacked on each pallet.

===0ther Embodiments===

[0074] The above embodiment is merely to facilitate
understanding of the invention, and is not meant to be
interpreted ina manner limiting the scope ofthe invention.
The invention can of course be modified and improved
without departing from the gist thereof and the invention
includes functional equivalents of such modifications and
improvements.

[0075] Although inthe above embodiment an example
is given in which adult diapers serve as absorbent arti-
cles, there is no limitation thereto, and any absorbent
articles may be employed therefor. For example, baby
diapers, or napkins may be employed therefor.

[0076] Moreover, each of the process described above
may be performed manually, instead of being automated
as illustrated in Fig. 3 to Fig. 5.

[0077] Moreover, in the package bundle loading proc-
ess according to the above embodiment, separate stages
were provided for the compressing stage to compress
the packages 10, and the loading stage to load the pack-
age bundle 15 into the cardboard box 20.

[0078] However, there is no limitation thereto, and
these two stages do not necessarily have to be provided
separately. For example, the packages 10 (the package
bundle 15) may be loaded into the cardboard box 20 while
the package bundle 15 is in a compressed state (while
being compressed) by a compression member using a
method similar to the package forming process (Fig. 3).
[0079] When the package bundle 15 is being loaded
into the cardboard box 20 while the packages 10 (the
package bundle 15) are in a compressed state (while
being compressed) by a compression member, the ex-
ternal faces of the packages 10 (i.e. the packaging mem-
bers 3) contact the compression member. Due to such
contact and the packages 10 (the package bundle 15)
being pushed by pushers or the like in order to be loaded
into the cardboard box 20 while in a state applied with
pressure by the compression member, frictional heat is
generated in the packaging members 3 due to rubbing
againstthe compression member. The possibility of dam-
age to the packaging members 3 from the frictional heat
accordingly arises. In contrast thereto, the present em-
bodiment is preferable from the perspective of enabling
compression of the packages 10 to be performed without
damaging the packaging members 3.

[0080] Moreover, according to the above embodiment,
the packages 10 are compressed one at a time in the
compressing stage, and plural of the individually com-
pressed packages 10 are collected together and loaded
into the cardboard box 20 all at once and at the loading
stage.
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[0081] However, there is no limitation thereto, and plu-
ral packages 10 to be collectively loaded into the card-
board box 20 may be collectively compressed.

[0082] When plural packages 10 are collectively com-
pressed, there is a possibility that there is a collapse in
the plural packages 10 (that the state in which the pack-
ages 10 are arranged in a row can no longer be main-
tained) when the plural packages 10 are being sand-
wiched and pressed by the compression member. In con-
trast thereto, the present embodiment is preferable from
the perspective of enabling the compression of the pack-
ages 10 to be performed without the packages 10 col-
lapsing.

[0083] Moreover, in the package bundle loading proc-
ess according to the present embodiment, the packages
10 are compressed in the thickness direction of the dia-
pers 1. Namely, the compression direction when com-
pressing the packages 10 is along the thickness direction
of the diapers 1 packaged in the packages 10.

[0084] However, there is no limitation thereto, and, for
example, the packages 10 may be compressed in the
length direction or the width direction of the diapers 1.
[0085] However, when the packages 10 are com-
pressed in the thickness direction, the packages 10 are
more readily deformed in the compression direction than
cases in which the packages 10 are compressed in the
length direction or the width direction, thereby facilitating
compressing. Moreover, as a result of being readily de-
formed, contacting is also performed smoothly (without
hindrance) by expansion of the package bundle 15 in the
package bundle contacting process. The presentembod-
iment is preferable from this perspective.

[0086] Moreover, in the present embodiment, in addi-
tion to the above, in the package forming process, plural
diapers 1 are inserted into each of the packaging mem-
bers 3 in a state in which the diapers 1 are compressed
in the thickness direction. This means that contactis even
more smoothly performed by expansion of the package
bundle 15 in the package bundle contacting process.
[0087] Moreover, in the package bundle loading proc-
ess, the package bundle 15 may be loaded in the direc-
tion of gravity. Namely, although in the present embodi-
ment, as illustrated in Fig. 5, the package bundle 15 are
loaded in a direction orthogonal of the direction of gravity
(namely, a sideways direction), the package bundle 15
may be loaded in the direction of gravity (namely, the up-
down direction).

[0088] Such cases have the advantage of gravity act-
ing on the package bundle 15 and assisting smooth load-
ing (without catching or resistance) into the cardboard
box 20.

[0089] Moreover, in the package bundle loading proc-
ess, the package bundle 15 may be loaded into the card-
board box 20 with the packages 10 compressed in plural
mutually orthogonal compression directions. Namely, al-
though in the present embodiment the packages 10 are
compressed in only one direction out of three directions
(i.e. the long edge direction, the medium edge direction,
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and the short edge direction), the packages 10 may be
compressed in two directions, or may be compressed in
three directions.

[0090] In such cases, the package bundle 15 and the
cardboard box 20 are even more appropriately placed in
close contact and integrated together. This enables the
strength of the cardboard box 20 containing the package
bundle 15 to be raised further, and makes the problem
of the cardboard box 20 containing the package bundle
15 collapsing in transit even more unlikely to occur.

<<<Modified Example of Above Embodiment>>>

[0091] A description follows regarding a modified ex-
ample of the present embodiment (the above embodi-
ment is also referred to as a first embodiment, and the
modified example referred to as a second embodiment),
with reference to Fig. 8 and Fig. 9. Fig. 8 is a diagram
corresponding to Fig. 6, and is a schematic diagram il-
lustrating the length of the package bundle 15in the com-
pression direction before and after compression accord-
ing to the modified example. Fig. 9 is a diagram corre-
sponding to Fig. 7, and is a schematic diagramillustrating
the cardboard box 20 containing the package bundle 15
according to the modified example.

[0092] In the first embodiment, there are three pack-
ages 10 (the package bundle 15) loaded into each of the
cardboard boxes 20. However, in the second embodi-
ment, there are six packages 10 (the package bundle 15)
loaded into each of the cardboard boxes 20.

[0093] The package bundle 15 is illustrated in the dia-
gram at the top and the diagram at the bottom of Fig. 8,
and the cardboard box 20 is illustrated in the diagram at
the center of Fig. 8. The difference between the diagram
atthe top and the diagram at the bottom of Fig. 8 is wheth-
er or not the packages 10 are compressed. Namely, the
package bundle 15 illustrated in the diagram at the top
of Fig. 8 is a package bundle 15 in which the packages
10 are compressed (a compressed package bundle 15),
which is the package bundle 15 when loading into the
cardboard box 20. Namely, the package bundle 15 in the
diagram at the top is loaded into the cardboard box 20
illustrated in the diagram at the center. However, the
package bundle 15 illustrated in the diagram at the bot-
tom of Fig. 8 is one in which there are six uncompressed
packages 10 thatare arranged in a row in the same layout
as would be adopted for loading into the cardboard box
20 (referred to as an uncompressed package bundle 15).
[0094] Note that, as is apparent from the top diagram
and the bottom diagram, the compression direction in the
second embodiment is also along the long edge direction
of the packages 10, similarly to in the first embodiment.
Moreover, similarly to in the first embodiment the com-
pression direction is also along the thickness direction of
the diapers 1.

[0095] As illustrated in the diagram at the bottom and
the diagram at the center, a length L6 of the uncom-
pressed package bundle 15 in the compression direction
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is longer than an internal dimension L5 of the cardboard
box 20. This means that the uncompressed package bun-
dle 15 is in a state that cannot be loaded into the card-
board box 20. Note that a length L6 of the uncompressed
package bundle 15 in the compression direction is a
length of three packages, which is different to the length
L3 of the first embodiment.

[0096] As illustrated in the diagram at the top and the
diagram at the center, when each of the packages 10 is
individually compressed at the compressing stage, a
state is achieved in which, due to compression of the
packages 10, a length L4 of the package bundle 15 in
the compression direction is shorter than the internal di-
mension L5 of the cardboard box 20 in the compression
direction. The package bundle 15 is then loaded into the
cardboard box 20 in this state.

[0097] When some time has elapsed from the com-
pressed package bundle 15 being loaded into the card-
board box 20, as illustrated in the diagram on the right
of Fig. 9, the package bundle 15 expands in the opposite
direction to the compression direction (the opposite di-
rection is indicated by the short black arrows on the dia-
gram on the right of Fig. 9). The two ends 15a of the
package bundle 15 in the opposite direction then contact
the inner face of the cardboard box 20. Namely, the gaps
present between the package bundle 15 and the card-
board box 20 in the compression direction (the opposite
direction) when the package bundle 15 is loaded into the
cardboard box 20, disappear by the expansion of the
package bundle 15. Close contact is accordingly
achieved between the package bundle 15 and the card-
board box 20. This enhances the strength of the manu-
factured diaper-containing cardboard box 30.

[0098] Note that, as illustrated in Fig. 7, in the first em-
bodiment the package bundle 15 is loaded into the card-
board box 20 with the compression direction along the
width direction of the cardboard box 20. This means that
the opposite direction is also along the width direction of
the cardboard box 20. However, as illustrated in Fig. 9,
in the second embodiment the package bundle 15 is load-
ed into the cardboard box 20 with the compression di-
rection along the length direction of the cardboard box
20. This means that the opposite direction is also along
the length direction of the cardboard box 20.

[0099] This difference results in the respective advan-
tages explained below. Namely, in the first embodiment,
due to the opposite direction being along the width direc-
tion of the cardboard box 20, contact pressure indicated
by the short black arrows in Fig. 7 constantly acts on the
cardboard box 20. This means that in order to take the
packages 10 out from the cardboard box 20, when open-
ing the external flaps 22, the contact pressure assists a
user or the like in opening the external flaps 22. Namely,
when a user or the like has peeled off the tape applied
to the pair of external flaps 22, a half-open state of the
external flaps 22 is automatically achieved due to the
contact pressure, enabling subsequent work to open the
external flaps 22 to be performed easily.
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[0100] However, in the second embodiment, the con-
tact pressure as indicated by the short black arrows in
Fig. 9 constantly acts on the cardboard box 20 due to the
opposite direction being along the length direction of the
cardboard box 20. This means that when a user or the
like has peeled off the tape applied to the pair of external
flaps 22, a half-open state of the internal flaps 24 is au-
tomatically achieved due to the contact pressure. The
internal flaps 24 transitioning to this half-open state press
the external flaps 22 upward such that a half-open state
of the external flaps 22 is also achieved. In the second
embodiment, although the degree of half-opening of both
these types of flap is less than in the first embodiment,
a half-open state is achieved with not only the external
flaps 22, but also with the internal flaps 24. Thereby, if
emphasis is placed on extreme simplicity of work to open
the external flaps 22, then the former embodiment is su-
perior. However, if emphasis is placed on a balanced
simplicity for the work to open both types of flap, then the
latter embodiment is superior.

Reference Signs List
[0101]

1 diaper, 3 packaging member

10 package, 15 package bundle, 15a two ends

20 cardboard box, 22 external flap, 24 internal flap
30 diaper-containing cardboard box

50 packing machine, 52 package former

54 hopper, 54a support member

56 lift hopper, 56a compression member

58 packaging member setting section

62 package compressor

63 first belt-conveyor

63a first belt, 63b first drive roller, 63c first following
roller

64 second belt-conveyor

64a second belt, 64b second drive roller

64c second following roller, 64d second free roller

65 third belt-conveyor

65a third belt, 65b third drive roller, 65c¢ third free
roller

66 fourth belt-conveyor

66a fourth belt, 66b fourth drive roller, 66¢ fourth free
roller

72 package bundle loader

74 hopper, 74a support member

76 cardboard box setting section

M opening, S space

Claims

1. A method for packing absorbent articles, the method
comprising:

a forming process in which a plurality of folded



19 EP 3 398 865 A1 20

absorbent articles are inserted into a packaging
member to form a package;

a loading process in which the package is com-
pressed in a compression direction and a pack-
age bundle configured by a plurality of the pack-
ages is loaded into a cardboard box, the pack-
age bundle being loaded into the cardboard box
in astate in which alength of the package bundle
in the compression direction is shorter than an
internal dimension of the cardboard box in the
compression direction due to compression of
the packages; and

a contacting process in which the loaded pack-
age bundle is allowed to expand in an opposite
direction to the compression direction so as to
cause two ends of the package bundle in the
opposite direction to contact an inner face of the
cardboard box.

The method for packing absorbent articles according
to claim 1, wherein

in the loading process, a compressing stage in which
the packages are compressed and a loading stage
in which the package bundle is loaded into the card-
board box are separately provided.

The method for packing absorbent articles according
to claim 2, wherein

in the compressing stage, the packages are com-
pressed one at a time and

in the loading stage, a plurality of the packages that
have been individually compressed are collected to-
gether and loaded into the cardboard box all at once.

The method for packing absorbent articles according
to any one of claims 1 to 3, wherein

in the loading process, the package is compressed
in a thickness direction of the absorbent articles.

The method for packing absorbent articles according
to claim 4, wherein

in the forming process, the absorbent articles are
compressed in the thickness direction and a plurality
of the absorbent articles are inserted into the pack-
aging member.

The method for packing absorbent articles according
to any one of claims 1 to 5, wherein

in the loading process, the package bundle is loaded
into the cardboard box such that the compression
direction is along a width direction of the cardboard
box.

The method for packing absorbent articles according
to any one of claims 1 to 5, wherein

in the loading process, the package bundle is loaded
into the cardboard box such that the compression
direction is along a length direction of the cardboard
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10.

box.

The method for packing absorbent articles according
to any one of claims 1 to 7, wherein

inthe loading process, the package bundle is loaded
in a direction of gravity.

The method for packing absorbent articles according
to any one of claims 1 to 8, wherein

in the loading process, the packages are com-
pressed in a plurality of mutually orthogonal com-
pression directions and the package bundle is load-
ed into the cardboard box.

The method for packing absorbent articles according
to any one of claims 1 to 9, wherein

an air-release hole is formed in the packaging mem-
ber.
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