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(57) Abstract: A method of ejecting a faulty absorbent article PD according to the present invention includes a step of detecting a
failure region of the absorbent article PD in which a failure location of the absorbent article PD exists, and a type of a failure in the
failure region, by identifying a shape ot the absorbent article in the course of the manufacturing line, a step of deciding the absorbent
article PD to be ejected based on the detection result of the failure region and the type of failure in the step of detecting, and a step of
disengaging, from the manufacturing line, the absorbent article PD decided in the step of deciding, and then ejecting the absorbent
article in the course of the manufacturing line. In the step of deciding, the number of absorbent articles PD to be ejected in the step
of gjecting is decided according to the failure region and the type of the failure.
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Description
Title of Invention: METHOD OF EJECTING FAULTY

ABSORBENT ARTICLE
Technical Field

The present invention relates to a method of ejecting a faulty absorbent article used
in a manufacturing line of an absorbent article.
Background Art

Conventionally, an absorbent article such as a disposable diaper or a sanitary napkin
is generally manufactured by using a manufacturing line in which an absorber, for
example, is arranged sequentially on a continuous web conveyed by a belt conveyor,
for example, and the manufacturing line includes a step of folding and a step of cutting
the continuous web.

In such a manufacturing line, generally, an ejection mechanism is provided, by which
an absorbent article for which a processing failure is determined is disengaged from
the manufacturing line, and the absorbent article is ejected in the course of the manu-
facturing line. Because the manufacturing line operates at a high speed, normally, a
plurality of preceding and succeeding absorbent articles including the absorbent article
for which a processing failure is determined are ejected in succession.

Therefore, an ejection method by which the plurality of absorbent articles are ejected
after printing a number and a symbol on the absorbent article is known (for example,
see PTL 1). Specifically, continuous numbers, or symbols such as a circle and a
triangle are printed on the plurality of absorbent articles, and the plurality of absorbent
articles on which the numbers or the symbols are printed are ejected.

According to such an ejection method, the operator can easily adjust the timing of
ejection of the absorbent article such that among the plurality of absorbent articles that
are ejected, the position of the absorbent article for which a processing failure is de-
termined is generally at the center (for example, the third absorbent article when five

absorbent articles are ejected).

Citation List

Patent Literature

PTL 1: Japanese Patent Unexamined Publication No. 2002-791187 (Page No. 3, Fig. 1)
Summary of Invention

Technical Problem

However, the aforementioned conventional method of ejecting an absorbent article

has the below-mentioned problem. That is, a certain number of absorbent articles for
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which a processing failure is not determined are also ejected together with the
absorbent article for which a processing failure is determined, and because the ejected
absorbent articles cannot be handled as products, an obstruction in improvement of the

yield rate is a problem.
Therefore, the present invention has been developed in view of such a situation, and

an object thereof is to provide a method of ejecting an absorbent article, by which at
the time of ejecting an absorbent article for which a processing failure is determined,
the simultaneous ejection of absorbent articles for which a processing failure is not de-

termined can be prevented.

Solution to Problem

The present invention provides a method of ejecting a faulty absorbent article used in
a manufacturing line of an absorbent article having a plurality of steps for a conveyed
continuous web, which method comprises: a step of detecting a failure region of an
absorbent article in which a failure location of the absorbent article exists, and a type
of a failure in the failure region, by identifying a shape of the absorbent article in the
course of the manufacturing line; a step of deciding to eject a faulty absorbent article
based on the detection result of the failure region and the type of failure in the step of
detecting; and a step of disengaging, from the manufacturing line, the absorbent article
decided in the step of deciding, and then ejecting the absorbent article in the course of
the manufacturing line, wherein in the step of deciding, the number of absorbent
articles to be ejected in the step of ejecting is decided according to the failure region
and the type of the failure.
Advantageous Effect of Invention

According to one characteristic of the present invention, it is possible to provide a
method of ejecting an absorbent article, by which at the time of ejecting an absorbent
article for which a processing failure is determined, the simultaneous ejection of
absorbent articles for which a processing failure is not determined can be prevented.
Brief Description of Drawings
[fig.1]Fig. 1 is a schematic diagram showing an entire configuration of a manu-
facturing line 10 of an absorbent article according to an embodiment of the present
invention.
[fig.2]Fig. 2 is a partially expanded perspective view of an ejection device 130
according to the embodiment of the present invention.
[fig.3]Fig. 3 is a diagram illustrating an ejection operation flow of an absorbent article
PD in the manufacturing line 10 according to the embodiment of the present invention.
[fig.4]Fig. 4 is a diagram illustrating an example of occurrence of a transfer failure of

waist gathers according to an embodiment of the present invention.
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[fig.5]Fig. 5 is a diagram illustrating an example of occurrence of a lamination failure
of an absorber AB on a continuous web WB according to an embodiment of the
present invention.

[fig.6]Fig. 6 is a diagram illustrating an example of occurrence of a pasting failure of a
sidesheet, a topsheet, the absorber AB, and a backsheet according to an embodiment of
the present invention.

Description of Embodiments

Next, an embodiment of a method of ejecting an absorbent article according to the
present invention is explained with reference to drawings. In the following description
of the drawings, the same or similar reference numerals are used to designate the same
or similar parts. It will be appreciated that the drawings are schematically shown and
the ratio and the like of each dimension may be different from the real ones.

Accordingly, specific dimensions should be determined in consideration of the ex-
planation below. Moreover, among the drawings, the respective dimensional relations
or ratios may differ.

(1) Entire schematic configuration of manufacturing line

Fig. 1 is a schematic diagram showing an entire configuration of a manufacturing
line 10 of an absorbent article according to the present embodiment. The manu-
facturing line 10 is configured by a plurality of devices configured to manufacture an
absorbent article, specifically, an absorbent article PD having an absorber AB for
absorbing liquids, such as a disposable diaper, a sanitary napkin, or a panty liner, etc.
The absorber AB is configured from pulp and an absorbent polymer. The explanation
of the present embodiment is based on a manufacturing line 10 configured to man-
ufacture a disposable diaper. Furthermore, the manufacturing line 10 shown in Fig. 1,
is a simplified illustration of the manufacturing steps of the absorbent article PD, and
depending on the type of the absorbent article PD, various other steps are included in
the manufacturing line 10.

The manufacturing line 10 conveys a continuous web WB, which is a continuous
body of a nonwoven fabric and a resin film, towards a machine direction MD, and
arranges the absorber AB on the conveyed continuous web WB, and finally manu-
factures the absorbent article PD by folding and cutting the continuous web WB while
conveying the continuous web WB.

Specifically, the manufacturing line 10 includes a conveyor 110, a product cutter
120, and an ejection device 130.

The conveyor 110 is configured to convey the continuous web WB at a high speed
along the machine direction MD, and is configured by a plurality of belt conveyors.

Depending on the conveyance position, and the type of the continuous web WB to be
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conveyed and the absorbent article PD, a suction-type belt conveyor in which a
plurality of through-holes are formed, and that has a suction function is used, if
necessary.

The product cutter 120 cuts the continuous web WB on which the absorbent articles
PD are arranged at predetermined intervals (that is, the product length of the absorbent
article PD). The product cutter 120 is provided with a blade for cutting, and configured
by a cutter roller rotating in the machine direction MD and an anvil roller facing the
cutter roller and rotating similarly in the machine direction MD.

The ejection device 130 is configured to disengage the absorbent article PD having a
manufacturing-related failure location, that is, a processing failure, from the manu-
facturing line 10, and to eject the absorbent article PD in the course of the manu-
facturing line 10. Specifically, the ejection device 130 is configured by a guide bar (not
shown in the figure) configured to guide the conveyed absorbent article PD to an
ejection route, and a suction-type belt conveyor arranged towards the ejection route
side, for example. Particularly, in the present embodiment, in order to improve the
yield rate of the absorbent article PD, the ejection device 130 is configured to eject
either only the absorbent article PD having a failure location, or the absorbent article
PD having a failure location, as well as the adjoining absorbent articles PD that exist
before and after the absorbent article PD.

Furthermore, in order to detect the shape and state of the conveyed continuous web
WB and the manufactured absorbent article PD, the manufacturing line 10 includes a
detection control unit 310, cameras 311, and an image monitor 312.

The detection control unit 310 is connected to the plurality of cameras 311 installed
at a predetermined position on the manufacturing line 10 (for example, immediately
after each step).

Based on the images shot by the camera 311 showing the shape and state of the
continuous web WB or the absorbent article PD, the detection control unit 310
identifies the absorbent article PD in which a failure location exists. Specifically, by
identifying the shape of the absorbent article PD in the course of the manufacturing
line 10, the detection control unit 310 detects a failure region of the absorbent article
PD in which a failure location exists, for example, the central portion CT in the
machine direction MD (conveyance direction) of the absorbent article PD, as well as
the type of failure in the failure region, for example, a lamination failure of the
absorber AB.

Based on the detection results of the failure region and the type of failure, the
detection control unit 310 decides the absorbent articles PD that must be ejected, and
instructs the timing of ejection of the absorbent articles PD that are decided to be

ejected, as well as the number of absorbent articles PD to be ejected, to the ejection
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[0024]  Fig. 2 is a partially expanded perspective view of the ejection device 130. As shown
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in Fig. 2, the ejection device 130 disengages the absorbent article PD having a failure
region from the manufacturing line 10, and ejects the absorbent article PD in the
course of the manufacturing line 10.

Specifically, as in the example shown in Fig. 2, based on the instruction from the
detection control unit 310, the ejection device 130 leads the absorbent article PD in
which a lamination failure (failure location) of the absorber AB exists in the central
portion CT, to the ejection route (see the arrow in the figure) by using a guide bar and
a suction-type belt conveyor. For example, the guide bar is deployed above the
absorbent article PD and moves below when the absorbent article PD to be ejected
passes through the guide bar. Further, the suction-type belt conveyor is deployed along
the ejecting direction (see arrow in Fig. 2). The suction type belt conveyor guides the
absorbent article PD to be ejected to the ejection route by suctioning the absorbent
article PD. The absorbent articles PD in which a failure location does not exist are not
ejected by the ejection device 130, but are conveyed to the next step.

(2) Ejection operation of the absorbent article

Fig. 3 illustrates the ejection operation flow of the absorbent article PD in the manu-
facturing line 10. Specifically, Fig. 3 illustrates the operation flow of the manu-
facturing line 10 concerning the ejection of an absorbent article PD that may include a
failure region.

As shown in Fig. 3, the detection control unit 310 of the manufacturing line 10
acquires images showing the shape of the continuous web WB being conveyed as well
as that of the absorbent article PD by using the cameras 311, and identifies the shape of
the absorbent article PD (or of the semi-finished absorbent article PD) based on the
acquired images (S10). That is, the detection control unit 310 identifies the shape of
the absorbent article PD in the course of the manufacturing line 10.

Next, by comparing the images shot by the cameras 311 showing the shape of the
continuous web WB and the absorbent article PD, and the already-stored prede-
termined shape, the detection control unit 310 performs a process to determine whether
or not the continuous web WB or the absorbent article PD includes a failure region. As
a result of such a process, the detection control unit 310 determines whether or not a
failure region is detected in the absorbent article PD (S20). The detection control unit
310 simultaneously detects the failure region and the type of failure.

As described above, in the present embodiment, the failure region is divided into the
central portion CT in the machine direction MD (conveyance direction) of the
absorbent article PD, and the region other than the central portion CT (that is, both

ends in the machine direction MD of the absorbent article PD). The failure region may
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[0030]  Furthermore, in the present embodiment, (i) transfer failure of waist gathers, (ii)
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lamination failure of the absorber AB on the continuous web WB, and (iii) gluing
failure of the sidesheets, the topsheet, the absorber AB, and the backsheet are
explained as examples of the types of failures.

The detection control unit 310 determines whether or not the detected failure region
is the central portion CT of the absorbent article PD (S30). The central portion CT is
the region including 30% or less of the dimension L1 (see Fig. 2) of the absorbent
article PD from the center of the absorbent article PD in the machine direction MD
(conveyance direction). That is, the central portion CT is the region including 60% of
the dimension L1 with the center of the absorbent article PD in the machine direction
MD as the reference.

Based on the detection results of the failure region and the type of failure, the
detection control unit 310 decides the absorbent article PD that must be ejected, that is,
the absorbent article PD having a failure region, or possibly having a failure region
(540, S50).

Specifically, the detection control unit 310 decides the number of absorbent articles
PD to be ejected depending on the failure region and the type of failure. When the
failure region is positioned in the central portion CT, the detection control unit 310
decides that only the absorbent article PD having the failure region is to be ejected
(S40).

On the other hand, when the failure region is positioned in other than the central
portion CT, the detection control unit 310 decides that the absorbent article PD in
which the failure location exists, and the absorbent articles PD adjoining in the failure
region side (front or back absorbent articles in the conveyance direction) are to be
ejected (S50).

Here, Figs. 4(a), (b), Figs. 5(a), (b), and Figs. 6(a), (b) illustrate examples of oc-
currence of the types of failure.

Figs. 4(a), (b) illustrate an example of occurrence of a transfer failure of waist
gathers. Fig. 4(a) shows the backsheet 20 and waist gathers 21 (elastic members)
provided in the backsheet 20. Fig. 4 (b) shows the shape (image) of the waist gathers
21 when a transfer failure does not occur (OK), as well as the shape (image) of the
waist gathers 21 when a transfer failure occurs (NG). That is, Fig. 4(b) shows the state
when the images shot by the camera 311 are displayed on the image monitor 312 (Fig.
5(b) and Fig. 6(b) are also the same). In the NG example, because the waist gathers 21
are arranged at an inclination with respect to the backsheet 20, it is determined that a
transfer failure has occurred.

Figs. 5(a), (b) illustrate an example of occurrence of a lamination failure of the
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absorber AB on the continuous web WB. Fig. 5(a) shows an absorber line 30 in which
the absorbers AB prior to being cut are arranged in continuation. Fig. 5(b) shows the
shape (image) of the absorber line 30 when a lamination failure does not occur (OK),
as well as the shape (image) of the absorber line 30 when a lamination failure occurs
(NG). In the NG example, because lamination is performed when the ends of the
absorber line 30 are folded, it is determined that a lamination failure has occurred.

Figs. 6(a), (b) illustrate an example of occurrence of a gluing failure of the
sidesheets, the topsheet, the absorber AB, and the backsheet. Fig. 6(a) shows a
laminated body line 40 in which the sidesheets, the topsheet, the absorber AB, and the
backsheet are pasted together, and a laminated body 41 of the absorber AB and the
sidesheets. Fig. 6(b) shows the shape (image) of the laminated body line 40 when a
pasting failure does not occur (OK), as well as the shape (image) of the laminated body
line 40 when a pasting failure occurs (NG). That is, in the NG example, because the
laminated body 41 is arranged at an inclination with respect to the laminated body line
40, it is determined that a pasting failure has occurred.

Here, when the type of failure is an absorber AB or cushion sheet failure, the
detection control unit 310 can decide that only the absorbent article PD having the
failure region is to be ejected. On the other hand, in the case of a transfer failure of a
waist gather, because there is a high possibility that the absorbent articles PD im-
mediately before and immediately after the absorbent article PD having the failure
region will be affected by the processing failure, the detection control unit 310 can
decide that two absorbent articles PD, that is, the absorbent article PD having the
failure region, as well as an absorbent article PD; an absorbent article PD immediately
before or immediately after the absorbent article PD having the failure region, are to be
ejected.

Furthermore, in the above-mentioned step of deciding the absorbent article PD that
must be ejected, when the type of the failure is related to members spanning a plurality
of absorbent articles PD, the detection control unit 310 may decide that the plurality of
absorbent articles PD including the absorbent article PD having the failure region are
to be ejected. A case in which the type of the failure is related to members spanning a
plurality of absorbent articles PD is related to the elastic members (for example, waist
gathers and solid gathers) provided continuously in the machine direction MD.

Additionally, also in the case when the type of the failure is the addition of foreign
substances, the detection control unit 310 may decide that a plurality of absorbent
articles PD including the absorbent article PD having the failure region are to be
ejected. Examples of foreign substances include drippings of the hot melt adhesive
handled in the manufacturing line 10, and broken pieces of other members.

In order to eject one or the plurality of absorbent articles PD decided as described
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above, the detection control unit 310 instructs the timing of ejection of the absorbent
articles PD that are decided to be ejected, as well as the ejection time to the ejection
device 130, and the ejection device 130 ejects the absorbent article PD (S60).

(3) Operation and effect

According to the manufacturing line 10 of the present embodiment, the number of
the absorbent articles PD to be ejected is decided depending on the failure region and
the type of failure. Specifically, when the failure region is positioned in the central
portion CT of the absorbent article PD, it is decided that only the absorbent article PD
in which the failure location exists is to be ejected. On the other hand, when the failure
region is positioned in other than the central portion CT, it is decided that the absorbent
article PD in which the failure location exists, and the absorbent articles PD adjoining
in the failure region side are to be ejected.

Therefore, the absorbent articles PD that may possibly have a failure region are
limited, and only the limited absorbent articles PD can be ejected. That is, as in the
conventional method of ejecting an absorbent article, the ejection of a certain number
of absorbent articles for which a processing failure is not determined, together with the
absorbent article for which a processing failure is determined is prevented.

That is, according to the manufacturing line 10, at the time of ejecting an absorbent
article for which a processing failure is determined, the simultaneous ejection of
absorbent articles for which a processing failure is not determined, as seen conven-
tionally, can be prevented.

In the present embodiment, when the type of the failure is related to members
spanning a plurality of absorbent articles PD, it can be decided that the plurality of
absorbent articles PD including the absorbent article PD having the failure region are
to be ejected. Additionally, even in the case when the type of the failure is the addition
of foreign substances, it can be decided that a plurality of absorbent articles PD
including the absorbent article PD having the failure region are to be ejected.
Therefore, only the absorbent article PD in which a failure location possibly exists can
be ejected more certainly.

(4) Other embodiments

So far, the present invention is disclosed through the above embodiment. However, it
should not be interpreted that the statements and drawings constituting a part of the
present disclosure limit the present invention. From this disclosure, a variety of
alternate embodiments, examples, and applicable techniques will become apparent to
one skilled in the art.

For example, in the aforementioned embodiment, in cases where the type of the
failure is related to members spanning a plurality of absorbent articles PD, and where

the type of the failure is the addition of foreign substances, the plurality of absorbent
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articles PD including the absorbent article PD having a failure region can be ejected,
however, such an operation need not necessarily be performed. That is, even in cases
where the type of the failure is related to members spanning a plurality of absorbent
articles PD, and where the type of the failure is the addition of foreign substances, only

the absorbent article PD having the failure region may be ejected.
Furthermore, in the aforementioned embodiment, the detection control unit 310 si-

multaneously detected the failure region and the type of failure; however, the detection
of the failure region and the type of failure need not necessarily be performed simul-
taneously.

In the aforementioned embodiment, an open-type disposable diaper was explained as
an example; however, the present invention can be certainly applied to a sanitary
napkin or a panty liner.

As described above, needless to say, the present invention includes various em-
bodiments and the like not described here. Therefore, the technical range of the present
invention is to be defined only by the inventive specific matter according to the
adequate claims from the above description.

Reference Signs List

10 Manufacturing line

20 Backsheet

21 Waist gathers

30 Absorber line

40 Laminated body line

41 Laminated body

110 Conveyor

120 Product cutter

130 Ejection device

310 Detection control unit

311 Camera

312 Image monitor

AB Absorber

PD Absorbent article

WB Continuous web
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Claims

A method of ejecting a faulty absorbent article used in a manufacturing
line of an absorbent article having a plurality of steps for a conveyed
continuous web, comprising:

a step of detecting a failure region of an absorbent article in which a
failure location of the absorbent article exists, and a type of a failure in
the failure region, by identifying a shape of the absorbent article in the
course of the manufacturing line;

a step of deciding to eject a faulty absorbent article based on the
detection result of the failure region and the type of failure in the step
of detecting; and

a step of disengaging, from the manufacturing line, the absorbent
article decided in the step of deciding, and then ejecting the absorbent
article in the course of the manufacturing line, wherein

in the step of deciding, the number of absorbent articles to be ejected in
the step of ejecting is decided according to the failure region and the
type of the failure.

The method of ejecting a faulty absorbent article according to claim 1,
wherein in the step of deciding, when the failure region is positioned in
the central portion of the absorbent article in a conveyance direction of
the continuous web, it is decided that only the absorbent article in
which the failure location exists is to be ejected, and when the failure
region is positioned in other than the central portion of the absorbent
article in a conveyance direction of the continuous web, it is decided
that the absorbent article in which the failure location exists, and the
absorbent articles adjoining in the failure region side are to be ejected.
The method of ejecting a faulty absorbent article according to claim 1,
wherein in the step of deciding, when the type of the failure is related to
members spanning the plurality of absorbent articles, it is decided in
the step of ejecting that the plurality of absorbent articles including the
absorbent article having the failure region are to be ejected.

The method of ejecting a faulty absorbent article according to claim 1,
wherein in the step of deciding, when the type of the failure is the
addition of foreign substances, it is decided in the step of ejecting that a
plurality of absorbent articles including the absorbent article having the

failure region are to be ejected.
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