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DISPOSABLE DIAPER

Technical Field
[0001]

The present invention rel ates to a disposable diaper applied to a crotch of a
wearer, and for absorbing and holding aliquid such asurine. To be specific, the
present invention relates to a disposable diaper in which a stretchabl e sheet
configured such that elastic stretchable members are sandwiched between base
material sheetsisarranged in apart around awaist at afront body part side or a back
body part side, and which enables a part around a trunk to be stretchable.
Background Art
[0002]

Conventionally, as a pant-type or atape-type disposable diaper, one with a
part around the waist of a front body part and a back body part formed stretchable in
order to enhance contact properties between the diaper and the body of awearer is
known. To make the part around the trunk of the disposable diaper stretchable, use
of woven fabric (stretch fabric), the material of which itself has stretching force, can
be considered. However, use of such woven fabric for the disposable diaper istoo
costly. Therefore, atechnology is known, which forms a stretchable sheet by gluing
athread-like or abelt-like elastic stretchable member to a non-stretchable sheet of
nonwoven fabric or a plastic film in an extended state to enable the non-stretchable
sheet stretchable, and arranges the stretchabl e sheet around the trunk of the
disposable diaper.

[0003]

As the above-described disposabl e diaper including the stretchable sheet,
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the inventions disclosed in Patent Literatures 1 and 2 are known.

In the disposable diaper disclosed in Patent Literature 1, an absorber lies
between atop sheet and a back sheet, and the stretchable sheet is arranged in a part
around the waist at the back body part side or the front body part side. The
stretchabl e sheet is formed such that a plurality of lines of the elastic stretchable
membersis glued between base material sheetsin an extended state. Inthe
disposable diaper of Patent Literature 1, the elastic stretchable membersincluded in
the stretchable sheet are cut into pieces in aregion where the stretchable sheet
overlaps with the absorber, and are caused to be in anon-stretchabl e state.

Further, in the disposable diaper disclosed in Patent Literature 2, similarly to
the disposable diaper of Patent Literature 1, an elastic strand isjoined to the base
material sheet in an extended state and a stretchable sheet is formed, and the
stretchable sheet is arranged in a part around the waist of the disposable diaper. In
the disposable diaper disclosed in Patent Literature 2, the elastic stretchable member
included in the stretchabl e sheet is bonded with pressure by embossing in aregion
overlapping with the absorber, and the elastic strand does not exist in the region
bonded with pressure, or isin anon-stretchable state if existing.

[0004]

In the disposable diapers described in Patent Literatures 1 and 2, the elastic
stretchable member (elastic strand) isin the non-stretchabl e state in the region where
the absorber and the stretchabl e sheet overlap with each other.  With such a
configuration, when the stretchable sheet contracts, wrinkles or twists occur in the

absorber, and deterioration of feeling of wearing the diapers can be prevented.
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Patent Literature
[0005]
Patent Literature 1: JP 2008-29749 A

Patent Literature 2: JP 2006-198207 A

Summary of Invention
Technical Problem
[0006]

However, there is a problem that, when the el astic stretchable member
arranged in the part around the waist isin the non-stretchabl e state in the region
where the elastic stretchable member and the absorber overlap with each other, like
the technol ogies disclosed in the Patent Literatures, agap is caused between the
absorber and the part around the waist of the wearer when the disposable diaper is
applied, and contact properties of the diaper are deteriorated. When the contact
properties between the diaper and the wearer are deteriorated, a sheet member that
configures the diaper may rub the skin of the wearer and damages the skin, and
leakage of urine cannot be reliably prevented.

[0007]

Therefore, to solve the above problems, exertion of stretchability of the
stretchable sheet arranged in the part around the waist can be considered even in the
region where the stretchabl e sheet and the absorber overlap with each other.
However, if the stretchability of the stretchable sheet is exerted in the region where
the stretchabl e sheet and the absorber overlap with each other, the stretching force of
the elastic stretchable member is directly transmitted to the absorber and the wrinkles

or twists are caused in the absorber, and the deterioration of feeling of wearing the
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diaper isincurred.
[0008]

Therefore, currently, atechnology to prevent the occurrence of wrinkles or
twists in the absorber while maintaining the contact properties of the absorber and
the part around the waist of the wearer is required, even for the disposable diaper

with a stretchable sheet arranged in the part around the waist.

Solution to Problem
[0009]

Therefore, the inventors of the present invention have diligently discussed
about solutions to the problems of the above conventional inventions. Asaresult, a
stretchabl e sheet formed such that a plurality of elastic stretchable membersis
sandwiched between base material sheetsis arranged in apart around awaist of a
diaper, and while the elastic stretchable members included in the stretchable sheet are
allowed to exist in aregion overlapping with an absorber, the elastic stretchable
members existing in the overlapping region are not allowed to be joined with the
base material sheet. Accordingly, the elastic stretchable members exist in the
region where the stretchabl e sheet and the absorber overlap with each other, and thus
the contact properties of the absorber and the part around the waist of the wearer can
be maintained. Further, the elastic stretchable members positioned in the region
where the stretchabl e sheet and the absorber overlap with each other is not joined to
the base material sheet, and the stretchability is not directly transmitted to the
absorber.  Therefore, occurrence of wrinkles or twists in the absorber can be
prevented. Then, the inventors have arrived at the fact that the problems of the

conventional technologies can be solved based on the above-described knowledge,
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and have completed the present invention.

Specifically describing the present invention, the present invention has the
following configuration.
[0010]

The present invention rel ates to a disposable diaper.

The disposable diaper of the present invention includes aliquid permeable
top sheet 1, aliquid impermeable back sheet 2, an absorber 3 lying between the top
sheet 1 and the back sheet 2 in apart including a crotch part, and a stretchable sheet 4
lying between the top sheet 1 and the back sheet 2 in both parts of afront body part
and a back body part or one part of the front body part or the back body part.

Here, the stretchable sheet 4 includes a base material sheet 41, and a
plurality of elastic stretchable members 42 extending along awidth direction of the
disposable diaper, and arranged between the base material sheets 41 in an extended
state at intervalsin alength direction of the disposable diaper.

Further, the stretchable sheet 4 has an overlapping part 43 including aregion
overlapping with a part of the absorber 3 as viewed in the width direction.

Further, the plurality of elastic stretchable members 42 is continuously
arranged aong the width direction in the overlapping part 43.

Then, the plurality of elastic stretchable members 42 is not joined between
the base material sheets 41 in a central region 43athat overlaps with a part of the
absorber 3, of the overlapping part 43, and is joined between the base material sheets
41 in side regions 43b positioned outside the central region 43a of the overlapping
part 43 in the width direction.

[0011]

As described in the configuration, while the plurality of elastic stretchable
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members 42 included in the stretchable sheet 4 exists in the central region 43a that
overlaps with the absorber 3, the plurality of elastic stretchable members 42 is not
joined between the base material sheets41. In thisway, the elastic stretchable
members 42 are caused to exist in the central region 43awhere the stretchable sheet
4 and the absorber 3 overlap with each other, whereby the absorber 3 can be closely
attached to the skin of the wearer when the elastic stretchable members 42 contract.
Further, the elastic stretchable members 42 exist in the central region 43awhere the
stretchabl e sheet 4 and the absorber 3 overlap with each other, so that stretchability
of the stretchable sheet 4 is maintained, and thus a part around the waist of the diaper
can be well extended, and feeling of wearing the diaper isimproved. Meanwhile,
the elastic stretchable members 42 are not joined between the base material sheets 41
in the central region 43awhere the stretchable sheet 4 and the absorber 3 overlap
with each other. Therefore, the absorber 3 cannot be inwardly pulled in the width
direction even if the elastic stretchable members 42 contract, and occurrence of
wrinkles or twists in the absorber can be prevented.  In this way, the present
invention realizes maintenance of the contact properties of the absorber, and keeping
the shape of the absorber beautiful at the same time.

[0012]

In the present invention, it is favorable that the stretchable sheet 4 further
includes a non-overlapping part 44 not overlapping with the absorber 3 as viewed in
thewidth direction. Then, it isfavorable that the plurality of elastic stretchable
members 42 is continuously arranged along the width direction and is joined between
the base material sheets 41, in the non-overlapping part 44.

[0013]

As described in the configuration, the stretchable sheet 4 includes the
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non-overlapping part 44 that is aregion not overlapping with the absorber 3 and
extending in the width direction, and the plurality of elastic stretchable members 42
are continuously arranged in the non-overlapping part 44, and are joined between the
base materia sheets 41, whereby the contact properties of not only an end part of the
absorber 3, but also its peripheral part areimproved. Accordingly, the feeling of
wearing the diaper can be more favorable.

[0014]

It is favorable that the disposable diaper of the present invention further
includes at least a pair of right and left fastening parts 5 attached to both of right and
left side parts of the front body part or the back body part so as to protrude from both
of right and left side edges toward outsides in the width direction. The fastening
parts 5 can be fastened to an outer surface of the front body part or the back body
part of the digper. The fastening parts 5 are fastened to the outer surface of the
diaper, whereby the disposable diaper can be applied to the part around the waist of
the wearer.

In this case, the stretchable sheet 4 is arranged in the part where the
fastening parts 5 are provided, of the front body part or the back body part. Then, it
is favorable that the plurality of elastic stretchable members 42 included in the
stretchable sheet 4 is positioned at inner sides in the width direction of fixed ends
where the fastening parts 5 are fixed to the both of right and left side parts.

[0015]

As described in the configuration, it is favorable that the el astic stretchable
members 42 included in the stretchable sheet 4 are positioned at inner sidesin the
width direction of the fixed ends of the pair of fastening parts5. A part between the

pair of fastening parts 5 corresponds to the part around the waist of the diaper.
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Therefore, stretchability is provided between the pair of fastening parts 5, whereby
the wearer can wear the diaper while pulling the fastening parts 5 when wearing the
digper. Further, the stretchability is provided between the pair of fastening parts 5,
whereby the part around the waist of the diaper becomes comfortable.  Further, itis
favorable that both end parts in the width direction of the plurality of elastic
stretchable members 42 included in the stretchabl e sheet 4 does not overlap with the
fixed ends of the fastening parts 5.  If the both end parts of the elastic stretchable
members 42 overlap with the fastening parts 5, the fastening parts 5 are deformed
when the elastic stretchable members 42 contract, and operability of the fastening
parts 5 is deteriorated and the disposable diaper can be less easily applied. The both
end parts of the elastic stretchable members 42 are caused not to overlap with the
fixed ends of the fastening parts 5, whereby such problems can be avoided.

[0016]

In the present invention, it is favorable that the plurality of elastic
stretchable members 42 included in the stretchable sheet 4 is arranged at
approximately constant intervals in the length direction. The “approximately
constant” referred here includes not only a case where the intervals of the plurality of
elastic stretchable members 42 completely accord with each other, but also a case
where the plurality of elastic stretchable members 42 is arranged at intervals within a
range of error of £5% or less where an average value of the intervals of the plurality
of elastic stretchable members 42 is 100%.

[0017]

As described in the configuration, the plurality of elastic stretchable

members 42 is arranged at approximately constant intervals, whereby gathers (pleats)

are uniformly formed in the part around the waist of the diaper, and appearance of



10

15

20

25

the diaper becomes favorable.
[0018]

In the present invention, it is favorable that the stretchable sheet 4 is
arranged with an interval from an end edge of the front body part or the back body
part in which the stretchable sheet 4 is arranged in the length direction.

[0019]

As described in the configuration, the stretchable sheet 4 is arranged with
the interval from the end edge of the diaper in the length direction, whereby hardness
of the stretchable sheet 4 itself isless likely to be transmitted to the wearer, and the
feeling of earing the diaper isimproved.

[0020]

In the present invention, two-ply or more base material sheets 41 included in
the stretchable sheet 4 are layered between the elastic stretchable members 42 and
the absorber 3 in the overlapping part 43.

[0021]

As described above, in the present invention, the elastic stretchable
members 42 are not joined between the base material sheet 41 in the central region
43awhere the stretchable sheet 4 and the absorber 3 overlap with each other,
whereby the absorber 3 cannot be deformed even if the stretchable sheet 41 contracts.
Further, in favorable embodiments of the present invention, to further improve the
above effect, two-ply or more base material sheets 41 are layered between the elastic
stretchable members 42 and the absorber 3 in the overlapping part 43 including the
region where the stretchable sheet 4 overlaps with the absorber 3. Accordingly,
two-ply or more base material sheets 41 are layered in aplace being in contact with

the absorber 3. Therefore, contractive force of the elastic stretchable members 42 is
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less likely to be transmitted to the absorber 3, and the amount of deformation of the

absorber 3 can be suppressed.

Advantageous Effects of Invention
[0022]

In the present invention, while the plurality of elastic stretchable members
42 included in the stretchable sheet 4 is allowed to exist in the central region 43athat
overlaps with the absorber 3, the plurality of eastic stretchable members 42 are not
allowed to be joined between the base material sheets41. Inthisway, the eastic
stretchable members 42 are caused to exist in the central region 43awhere the
stretchabl e sheet 4 and the absorber 3 overlap with each other, whereby the absorber
3 can be closealy attached to the skin of the wearer when the elastic stretchable
members 42 contract.  Further, the elastic stretchable members 42 exist in the
central region 43awhere the stretchable sheet 4 and the absorber 3 overlap with each
other, whereby the stretchability of the stretchable sheet 4 ismaintained. Therefore,
the part around the waist of the diaper becomes well extended, and the feeling of
wearing the diaper isimproved. Meanwhile, the elastic stretchable members 42 are
not joined between the base material sheets 41 in the central region 43awhere the
stretchabl e sheet 4 and the absorber 3 overlap with each other.  Therefore, the
absorber 3 cannot be inwardly pulled in the width direction even if the elastic
stretchable members 42 contract, and occurrence of wrinkles or twists in the absorber
can be prevented. In thisway, the present invention realizes maintenance of the
contact properties of the absorber, and keeping the shape of the absorber beautiful at

the sametime.
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Brief Description of Drawings
[0023]

Figs. 1(@) and 1(b) illustrate an example of a disposable diaper according to
an embodiment of the present invention. Fig. 1(a) illustrates a devel oped diagram
of the disposable diaper. Fig. 1(b) illustrates an extracted and enlarged stretchable
sheet.

Fig. 2 illustrates an outline of a cross section of line Y1-Y 1 illustrated in Fig.
1(a).

Fig. 3illustrates an outline of a cross section of line Y2-Y 2 illustrated in Fig.
1(a).

Figs. 4(a) to 4(c) illustrate examples of structures of a stretchable sheet
included in a disposable diaper of the present invention. Fig. 4(a) illustrates an
example in which abase material sheet isformed such that one sheet member is
folded in haf. Fig. 4(b) illustrates an example in which a base material sheet is
formed of two sheet members. Fig. 4(c) illustrates an example in which a base
material sheet is configured from one sheet member, and the cross section of the base
material sheet isformed in afigure-eight manner.

Figs. 5(a) and 5(b) illustrate examples of structures of a stretchable sheet
included in a disposable diaper of the present invention. Fig. 5(a) illustrates an
example in which the cross section of one base materia sheet isformedina
figure-eight manner, and the base material sheets are layered in atwo-ply manner
between elastic stretchable members and an absorber.  Fig. 5(b) illustrates an
example in which elastic stretchable members are wrapped by one base material
sheet, and the base material sheets are layered in atwo-ply manner between the

elastic stretchable members and an absorber.
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Figs. 6(a) to 6(d) illustrate examples of structures of a stretchable sheet
included in a disposable diaper of the present invention.  Fig. 6(a) illustrates an
example in which an inner surface part and an outer surface part of a stretchable
sheet folded in half are mutually joined in regions of gaps of elastic stretchable
members. Fig. 6(b) illustrates an example in which an outer surface part of a
stretchabl e sheet folded in half has protrusionsin regions of gaps of elastic
stretchable members.  Fig. 6(c) illustrates an example in which an inner surface part
and an outer surface part of a base material sheet are thermally welded in regions of
gaps of elastic stretchable members with aheated needle.  Fig. 6(d) illustrates an
example in which el astic stretchable members are fixed in a state where wrinkles are

formed in an inner surface part and an outer surface part of a stretchable sheet.

Description of Embodiments
[0024]

Hereinafter, embodiments for implementing the present invention will be
described with reference to the drawings. The present invention is not limited to the
embodiments to be described below, and includes appropriately modified
embodiments within a scope apparent for a person skilled in the art from the
embodiments below.

Note that, in the specification of the present application, “Ato B” means
“from A to B, both inclusive”.

Further, in the specification of the present application, “length direction” is
alength direction of adisposable diaper formed in alongitudinally long shape, and
means a direction connecting afront body part and a back body part of the disposable

diaper (the up and down direction of Figs. 1(a) and 1(b)). Further, “width
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direction” is a width direction of the disposable diaper formed in a longitudinaly
long shape, and means a direction plenary perpendicular to the length direction (the
right and left direction of Figs. 1(a) and 1(b)). Further, “thickness direction” is a
direction into which sheet members that configure the disposable diaper overlap with
each other, and means a direction stereoscopically perpendicular to the length
direction and the width direction (the right and left direction of Fig. 2).

Further, for easy understanding of adirection in athree-dimensional space,
orthogonal coordinates X, Y, Z areillustrated in each of the drawings. In each of
the drawings, an X axis represents the width direction, aY axis represents the length
direction, and a Z axis represents a thickness direction.

[0025]

Fig. 1(a) isadeveloped diagram illustrating an example of atape-type
disposable diaper 100, and illustrates a state of the disposable diaper 100 as viewed
from a side of a surface being in contact with the skin of awearer (skin contact
surface) when the disposable diaper 100 isapplied. Fig. 1(b) is a conceptua
diagram of an extracted and enlarged stretchable sheet 4 included in the disposable
diaper 100.

Asillustrated in Fig. 1(a), the tape-type disposable digper 100 has a
longitudinally long shape, and is divided into afront body part 101 that covers a
ventral part of the wearer, aback body part 102 that covers adorsal part of the wearer,
and a crotch part 103 that is placed on a crotch of the wearer, in the length direction
when the disposable diaper is applied.

[0026]
The crotch part 103 is a part positioned between the front body part 101 and

the back body part 102. The disposable digper 100 includes an absorber 3 arranged
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from the front body part 101 to the back body part 102, having the crotch part 3 in
the center. The absorber 3 has afunction to absorb and hold aliquid such as urine.
For example, the absorber 3 is configured such that an absorbent material 31 for
absorbing and holding a body fluid or urine of the wearer is covered with core wrap
sheets 32 from a skin contact surface side and a skin non-contact surfaceside. As
the absorbent material 31, one obtained such that fluff pulp and super absorbent
polymer (SAP) are mixed and formed into a mat shape can be employed, for example.
An example of the fluff pulp includes one obtained such that wood pulp or non-wood
pulp isfibrillated in afloc manner. An example of the SAP includes sodium
polyacrylate. Further, the core wrap sheet 32 is configured from a hydrophilic sheet.
As the hydrophilic sheet, atissue, an absorbent paper, or hydrophilicized nonwoven
fabric can beused. It isfavorable to form the shape of the absorber 3 such that the
absorbent material 31 molded in a sandglass shape, for example, is wrapped between
the rectangular core wrap sheets 32 in aplanar view asillustrated in Fig. 1(a). Note
that, as the shape of the absorbent material 31, a conventional shape such asa
rectangular shape, a calabash shape, or a T-shape can be employed, for example.
[0027]

The absorber 3 is covered with the liquid permeable top sheet 1 from the
side of the surface (skin contact surface) being in contact with the skin of the wearer,
and is covered with the liquid impermeable back sheet 2 from the side of the surface
(skin non-contact surface) not being in contact with the skin of the opposite side.
Therefore, the liquid such as urine permeates the top sheet 1 and is absorbed and held
in the absorber 3, and is prevented from leaking to an outside by the back sheet 2.
Asthe liquid permeable material that configures the top sheet 1, woven fabric,

nonwoven fabric, or aporous film can be employed, for example. In particular, as
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the liquid permeable material, it is preferable to use hydrophilicized nonwoven fabric
made of athermoplastic resin such as polypropylene, polyethylene, polyester, or
nylon. Further, asthe liquid impermeable material that configures the back sheet 2,
it isfavorable to use aliquid impermeable film made of aresin such as polyethylene.
In particular, it is asthe liquid impermeable materid, it isfavorable to use a
microporous polyethylene film.  The microporous polyethylene film is formed with
alarge number of micro holes of asize of about 0.1 um. The microporous
polyethylene film is liquid impermeable but moisture permeable, and thus can
prevent the inside of the diaper from becoming stuffy.
[0028]

Further, apair of right and left side sheets 6 may be arranged at both sides of
the absorber 3 in the width direction. The side sheets 6 are favorably formed of a
material having high breathability while having hydrophobicity. Further, one ends
of the side sheets 6 are fixed on the surface of the top sheet 1, and three-dimensional
gather stretchable members 61 are fixed to the other ends in an extended state,
whereby three-dimensional gathers may beformed. The three-dimensional gathers
stand toward a direction being in contact with the skin of the wearer, using
contractive force thereof, when the three-dimensional gather stretchable members 61
contracts. The standing three-dimensional gathers function as aleakage preventing
wall for preventing leakage of the liquid from right and left sides of the top sheet 1.
Further, leg-surrounding gather stretchable members 62 are fixed in an extended state
to vicinities of parts of the side sheets 6, in which leg-surrounding openings are
formed, whereby leg-surrounding gathers may be formed. By forming of the
leg-surrounding gathers, leg-surrounding contact properties of the wearer can be

improved when the diaper is applied.
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[0029]

Further, to reinforce the back sheet 2 and to improve the hand feeling, a
cover sheet 7 (see Fig. 2) may be pasted to the skin non-contact surface side of the
back sheet 2. Asamaterial that forms the cover sheet 7, nonwoven fabric or wet
nonwoven fabric made of thermoplastic resin such as polyethylene, polypropylene,
or polyester can be used, for example.

[0030]

Further, asillustrated in Fig. 1(a), the tape-type disposable diaper 100
includes side flaps 101a and 102ain the front body part 101 and the back body part
102, the side flaps 101a and 102a extending toward both of right and left sidesin the
width direction. A pair of right and left fastening parts 5 is attached to the side flap
102aformed in the back body part 102 so asto protrude from side edges of the right
and left side flaps to outsides in the width direction. Each of the pair of fastening
parts 5 has afixed end 51 fixed to overlap with the side flap 102a and a protruding
part 52 protruding from the side edge of the side flap 102a.  Further, engaging
members 53 are provided at the skin contact surface side of the protruding parts 52 of
the fastening parts5. Meanwhile, afront patch 8 for fixing the engaging members
53 of the fastening parts 5 is provided at the skin non-contact surface side of the front
body part 101. Therefore, the tape-type disposable diaper 100 can be applied to the
wearer by engaging the engaging members 53 of the fastening parts 5 attached to the
back body part 102 with front patch 8 provided at the front body part 101 in a state
where the back body part 102 is placed over the dorsal part of the wearer, and the
front body part 101 is placed over the ventral part of the wearer. The fastening parts
5 and the front patch 8 may be engaged by an adhesive or an adhesive tape, or may

configure amechanically coupled planar fastener. For example, as a fastening
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mechanism that engages the engaging members 53 of the fastening parts 5 and the
front patch 8, it is especially favorable to use a planar fastener that performs fixation
by mechanical coupling of a hook material (male member) and aloop material
(female member). The planar fastener is configured from a combination of the
hook material with alarge number of protrusions (a hook shape, a mushroom shape,
or the like) on a surface, and the loop materia having loop-shaped fiber arranged on
asurface, for example. For example, the hook material may be employed as the
engaging members 53 of the fastening parts 5, and the loop material may be formed
on an outer surface of the front patch 8.  In the planar fastener, when the hook
material is stuck on the surface of the loop material, the large number of hook
materials is engaged with the surface of the loop material. Therefore, the planar
fastener can be firmly fixed in a state where the hook material and the loop material
arein are-removable manner, and is favorable in that repetitive useis possible and
fixing strength is strong.

[0031]

Note that the fastening parts 5 can be attached to the side flap 101a of the
front body part 101 instead of the side flap 102a of the back body part 102. In this
case, the front patch 8 may just be provided at the skin non-contact surface side of
the back body part 102.  Further, not only one pair but also two or more pairs of the
fastening parts 5 can be provided to the right and left side flaps.

[0032]

In the present invention, a stretchable sheet 4 lies in one part of the front
body part 101 or the back body part 101, or both parts of the front body part 101 and
the back body part 102 between the top sheet 1 and the back sheet 2.  Inthe

embodiment illustrated in Fig. 1(a), the stretchable sheet 4 is arranged in a part of the
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back body part 102 to which the fastening parts 5 are provided. The stretchable
sheet 4 has astructure for allowing a part around the waist of the diaper to exert the
stretchability. Hereinafter, a configuration of the stretchable sheet 4 will be
specifically described.

[0033]

Fig. 2 illustrates an outline of a cross section of a disposable diaper cut in
lineY1-Y1illustrated in Fig. 1(a). Further, Fig. 3illustrates an outline of across
section of a state in which adisposable diaper iscut in lineY2-Y 2 illustrated in Fig.
1(a). Figs. 2 and 3 mainly illustrate the stretchable sheet 4 of a disposable diaper
according to an embodiment. Note that, in Figs. 2 and 3, sheet members that
configure the disposable diaper are drawn to have conceptual thickness. However,
originally, the various sheet materials are very thin, and have little thickness.

[0034]

Asillustrated in Figs. 1(a) and 1(b) to 3, the stretchable sheet 4 is
configured from a non-stretchable base material sheet 41, and a plurality of
thread-like or belt-like stretchable elastic stretchable members 42.  The plurality of
elastic stretchable members 42 extends along the width direction of the diaper, and is
arranged between the base material sheets 41 in an extended state at intervals in the
length direction of the diaper. In the embodiment illustrated in Fig. 2, the base
material sheet 41 is configured from one sheet member, and isfolded at afolded part
41c positioned near the crotch part, and configures an inner surface part 41a
positioned at the skin contact surface side and an outer surface part 41b positioned at
the skin non-contact surface side.  Then, the plurality of elastic stretchable members
42 is sandwiched between the inner surface part 41a and the outer surface part 41b of

the base material sheet 41 in an extended state.  Therefore, when the plurality of
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elastic stretchable members 42 contracts, the base material sheet 41 is subject to the
effect of contractive force of the stretchable members 42 and is contract, so that
gathers (pleats) having high cushioning properties are formed in the stretchable sheet
4,

[0035]

The stretchable sheet 4 having the above-described basic configuration lies
between the top sheet 1 and the back sheet 2. Especially, asillustrated in Fig. 2, in
the present embodiment, one part of the stretchable sheet 4 close to an upper end (an
upper part of Fig. 2) at the side of the back body part 102 is arranged between the top
sheet 1 and the back sheet 2, and the other part (alower part of Fig. 2) close to the
crotch part is arranged between the absorber 3 and the back sheet 2.  Therefore, in
the present embodiment, the outer surface part 41b positioned at the skin non-contact
surface side, of the base material sheet 41 of the stretchable sheet 4, isentirely in
contact with the back sheet 2. Meanwhile, the inner surface part 41a positioned at
the skin contact surface side, of the base material sheet 41 of the stretchable sheet 4,
isdivided into a surface (a surface positioned in an overlapping part 43) that isin
contact with the absorber 3, and a surface (a surface positioned in a non-overlapping
part 44) that isin contact with the top sheet.

[0036]

Asillustrated in Fig. 2, the inner surface part 41a of the base material sheet
41 of the stretchable sheet 4 has the surface being in contact with the top sheet 1 and
the surface being in contact with the absorber 3, and the outer surface part 41bisin
contact with the back sheet 2. Inthiscase, it isfavorable that the inner surface part
41a of the base material sheet 41 and the top sheet 1 are continuously joined in the

length direction and the width direction.  Further, it is favorable that the outer
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surface part 41b of the base material sheet 41 and the back sheet 2 are continuously
joined in the length direction and the width direction. As described above, the base
material sheet 41 is continuously joined with the top sheet 1 and the back sheet 2, so
that fine gathers (pleats) are formed on the top sheet 1 and the back sheet 2 in
association with the contraction of the elastic stretchable members 42 sandwiched by
the base materia sheets 41, and the appearance and the hand feeling of the diaper
becomes better and positional deviation of the stretchable sheet 4 is prevented.
[0037]

On the other hand, the base material sheet 41 and the absorber 3 (core wrap
sheet 32) may be continuously joined in the length direction and the width direction,
may be intermittently joined in the width direction, or may not be joined.

Especially, in the present invention, it is favorable that the base material sheet 41 and
the absorber 3 arenot joined. The base material sheet 41 is not joined with the
absorber 3, so that the contract forceisless likely to be transmitted to the absorber 3
when the elastic stretchable members 42 sandwiched by the base material sheets 41
contract, and the shape of the absorber 3 is deformed and occurrence of unnecessary
wrinkles or twists can be prevented.

Note that intermittent joining of the base material sheet 41 and the absorber
3 in the width direction meansto alternately provide joined parts and non-joined
parts along the width direction between the base materia sheet 41 and the absorber 3.
[0038]

Further, it isfavorable that a vicinity of alength-direction end edge of the
absorber 3 isjoined with the base material sheet 41 even if the base materia sheet 41
of the stretchable sheet 4 and the core wrap sheet 32 of the absorber 3 are not joined.

For example, it is favorable that the absorber 3 isjoined with the base material sheet
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41 in alength direction range from a length-direction end edge 3’ at the side
overlapping with the stretchable sheet 4, to 1 to 30 mm, 5 to 25 mm, or 10 to 20 mm,
and other parts are not joined with the base material sheet 41. As described above,
only the vicinity of the length-direction end edge of the absorber 3 isjoined with the
stretchabl e sheet 4, whereby the end of the absorber 3 isfixed, and losing shape of
the absorber 3 can be prevented.

[0039]

Asillustrated in Figs. 1(a) and 1(b), in the present embodiment, the
stretchabl e sheet 4 lying between the top sheet 1 and the back sheet 2 is divided into
the overlapping part 43 close to the crotch part 103 and the non-overlapping part 44
close to an end edge of the back body part, in the length direction. The overlapping
part 43 of the stretchable sheet 4 is a part including a region overlapping with a part
of the absorber 3 asviewed in the width direction. That is, asillustrated in Figs.
1(a) and 1(b), the overlapping part 43 is divided into a central region 43a overlapping
with an end part of the absorber 3 at the back body part side, and side regions 43b
positioned outside the central region 43ain the width direction. Therefore, the
elastic stretchable members 42 arranged in the overlapping part 43 of the stretchable
sheet 4 overlap with the absorber 3 in the central region 43a, and do not overlap with
the absorber 3 in the side regions 43b.  On the other hand, the non-overlapping part
44 of the stretchable sheet 4 does not overlap with the absorber 3 asviewed in the
width direction. Therefore, the el astic stretchable members 42 arranged in the
non-overlapping part 44 of the stretchable sheet 4 do not overlap with the absorber 3.

Note that the embodiment in which the stretchable sheet 4 is divided into the
overlapping part 43 and the non-overlapping part 44 is afavorable embodiment in

the present invention.  The stretchable sheet 4 may just have at least the overlapping
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part 43, and does not necessarily have the non-overlapping part 44.
[0040]

In Figs. 1(a) and 1(b), a part joined between the base material sheets 41, of
the plurality of elastic stretchable members 42 included in the stretchable sheet 4, is
illustrated by “dotted lines”, and a part not joined between the base material sheet 41
is illustrated by “alternate long and short dash lines”.  Further, in Figs. 2 and 3, a
part joined with the base material sheet 41, of the plurality of elastic stretchable
members 42 included in the stretchable sheet 4, isillustrated by being circled with a
“circle (O)”. Fig. 2 is a cross sectional view in lineY1-Y 1 illustrated in Fig. 1(a),
and the boundary of the cross section of Y 1-Y 1 is positioned in the central region
43a. Further, Fig. 2 isacross sectional view of lineY2-Y 2 illustrated in Fig. 1(a),
and the boundary of the cross section of Y2-Y 2 is positioned in the side region 43b.
[0041]

Asillustrated in the drawings, the plurality of elastic stretchable members
42 is continuously arranged in the overlapping part 43 of the stretchable sheet 4.

The “continuously” referred here means that the elastic stretchable members 42
extend from one side to the other side of the overlapping part 43 along the width
direction, and the entire part is arranged to be stretchable, and means that the elastic
stretchable members 42 is not in a non-stretchabl e state by being cut or bonded with
pressureinthemiddle. The plurality of elastic stretchable members 42
continuously arranged in the overlapping part 43 of the stretchable sheet 4 is not
joined between the base material sheets 41 in the central region 43a overlapping with
the absorber 3, and on the other hand, the plurality of elastic stretchable members 42
isjoined between the base material sheets 41 in the side regions 43b not overlapping

with the absorber 3. In thisway, while the elastic stretchable members 42 arranged
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in the overlapping part 43 continuously exist in the width direction without being cut
(without being in the non-stretchabl e state), the portion positioned in the central
region 43aisin anon-joined state with the base material sheet 41, and the part
positioned in the side region 43b isin ajoined state with the base material sheet 41.

On the other hand, the plurality of elastic stretchable members 42 is
continuously arranged in the non-overlapping part 44 of the stretchable sheet 4.

The plurality of elastic stretchable members 42 arranged in the non-overlapping part
44 of the stretchable sheet 4 continuously exist in the width direction without being
cut, and are joined between the base material sheets 41.

[0042]

As described above, in the present invention, basically, the elastic
stretchable members 42 included in the stretchable sheet 4 is joined between the base
material sheets 41 except the region (central region 43a) overlapping with the
absorber 3 in thethickness direction. However, even in the region (central region
43a) where the stretchable sheet 4 and the absorber 3 overlap with each other, the
elastic stretchable members 42 exist in the stretchabl e state without being joined
between the base material sheets41. With such a configuration, the elastic
stretchable members 42 exist in the central region 43a where the stretchable sheet 4
and the absorber 3 overlap with each other, so that the absorber 3 is closely attached
to the skin of the wearer when the elastic stretchable members 42 contract.  On the
other hand, the elastic stretchable members 42 are not joined between the base
material sheets 41 in the central region 43a where the stretchable sheet 4 and the
absorber 3 overlap with each other. Therefore, the contracting force of the elastic
stretchable members members 42 isless likely to be transmitted to the absorber 3

even if the dastic stretchable members 42 contract, and occurrence of wrinkles or
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twists in the absorber 3 can be prevented.
[0043]

As amethod to join the elastic stretchable members 42 with the base
material sheet 41, a known method can be employed. The method to join the elastic
stretchable members 42 can be selected from ajoining method with a hot-melt
adhesives and ajoining method by thermocompression. It is favorable that the
elastic stretchable members 42 are continuously joined with the base material sheet
41 in aplace (the side regions 43b of the overlapping part 43 and the
non-overlapping part 44) where the joining is necessary. For example, the hot-melt
adhesive is applied to the necessary place of the elastic stretchable members 42, and
the elastic stretchable members 42 to which the hot-melt adhesives is applied may be
inserted between the base material sheets 41.

[0044]

Further, asillustrated in Figs. 1(a) and 1(b), it isfavorable that the elastic
stretchable members 42 included in the stretchable sheet 4 are arranged between the
base materia sheets 41 at approximately constant intervals in the length direction of
the diaper. Itisfavorablethat the intervals of adjacent elastic stretchable members
42 are approximately the same, and can be 0.3 to 10 mm, or 0.5 to 0.8 mm.
However, it is substantially difficult to cause the intervals of the plurality of elastic
stretchable members 42 to completely accord with each other.  Therefore, it is
acceptableif the intervals are deviated within arange of error of £5% or less where
an average value of theintervals of the plurality of elastic stretchable members 42 is
100%. Asdescribed above, the intervals of the elastic stretchable members 42 are
approximately constant, whereby uniform gathers (pleats) are caused in the part

around the waist of the diaper, the appearance becomes better, and the hand feeling
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and texture of the diaper becomes favorable.
[0045]

Further, asillustrated in Fig. 1(a), the stretchable sheet 4 is arranged with an
interval from the length-direction end edge of the back body part 102 side of the
disposable diaper. It isfavorable that the interval between an upper edge of the
stretchabl e sheet 4 and an upper edge of the back body part 102 of the disposable
diaper is5to 30 mm, or 10 to 20 mm, for example. As described above, the
stretchable sheet 4 is arranged with the interval from the length-direction end edge of
the diaper, whereby hardness of the stretchable sheet 4 itself isless likely to be
transmitted to the wearer, and the feeling of wearing of the diaper isimproved.
[0046]

Further, asillustrated in Fig. 1(b), the elastic stretchable members 42
positioned in the vicinity of the length-direction end edge 3’ of the absorber 3, of the
plurality of elastic stretchable members 42 included in the stretchable sheet 4, are
caused to be end edge vicinity stretchable members 42a.  For example, one to six
elastic stretchable members 42 close to the length-direction end edge 3’ of the
absorber 3, of the plurality of elastic stretchable members 42, may be caused to be
the end edge vicinity stretchable members 42a.  In the exampleillustrated in Fig.
1(b), the four el astic stretchable members 42 close to the length-direction end edge 3’
of the absorber 3 are the end edge vicinity stretchable members42a.  Inthis casg, it
is favorable that contractive force (A) with which the end edge vicinity stretchable
members 423, of the plurality of elastic stretchable members 42 included in the
stretchable sheet 4, contract the base material sheet 41 is set to be lower than the
contractive force of other elastic stretchable members42. That is, the vicinity of

the length-direction end edge 3’ of the absorber 3 is subject to the effect of the
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contractive force of the elastic stretchable members 42 and is especially more likely
to bedeformed. Therefore, to suppress the deformation of the absorber 3, itis
favorable to set the contractive force (A) of the end edge vicinity stretchable
members 42ato be [ow.

[0047]

Further, asillustrated in Fig. 1(b), the elastic stretchable members 42 other
than the end edge vicinity stretchable members 42a, of the plurality of elastic
stretchable members 42 arranged in the overlapping part 43 of the stretchable sheet 4,
are caused to be overlapping elastic stretchable members 42b.  Further, the elastic
stretchable members 42 other than the end edge vicinity stretchable members 42a, of
the plurality of elastic stretchable members 42 arranged in the non-overlapping part
44 of the stretchable sheet 4, are caused to be non-overlapping elastic stretchable
members42c. Inthiscaseg, it isfavorable that the contractive force (A) of the end
edge vicinity stretchable members 42a, contractive force (B) of the overlapping
elastic stretchable members 42b, and contractive force (C) of the non-overlapping
elastic stretchable members 42c¢ satisfy relationship of (C) > (B) > (A). With such
relationship, appropriate stretchability can be provided to the part around the waist of
the diaper while the amount of deformation of the absorber 3 being subject to the
effect of the contractive force of the plurality of elastic stretchable members42is
suppressed to be small.

[0048]

Further, it is possible to adjust that the contractive force (A) of the end edge
vicinity stretchable members 42a, the contractive force (B) of the overlapping elastic
stretchable members 42b, and the contractive force (C) of the non-overlapping elastic

stretchable members 42¢ satisfy relationship of (B) > (C) > (A), in place of the
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above-described relationship.  In this case, high stretchability can be provided to
both side parts (side regions 43b) of the absorber 3, while the deformation in the
vicinity of the length-direction end edge 3’ of the absorber 3 is suppressed to be
small.

[0049]

As the adjustment of the “contractive force”, an extension rate of when the
elastic stretchable members are joined with the base material sheet 41 may be just be
adjusted, for example, when a plurality of elastic stretchable members having the
same diameter is used. The “extension rate” referred here is a rate of an increased
amount of the length elastic stretchable member in the extended state where the
length of the elastic stretchable member in a contract state (natural state) is 100%.
For example, when one with the length of 10 cm is extended to 20 cm, the extension
rate thereof is 200%. The contractive force of the elastic stretchable members
becomes higher as the extension rate of the elastic stretchable members when being
joined with the base material sheet ishigher. Further, it isalso possible to adjust the
contractive force of the elastic stretchable members by adjusting the diameters of the
elastic stretchable members. By its nature, the contractive force of the elastic
stretchable members becomes larger as the diameters are larger where the extension
rates are the same.

[0050]

Note that the “contractive force” is stress applied to the base material sheet
when the elastic stretchable members are joined with the base material sheetin a
state of being extended in the width direction of the diaper. The contractive force of
the elastic stretchable members may just be measured asfollows. That is, first, a

region to be measured is cut from an extended sheet and a sample piece is obtained.
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One end part of the sample piece in the width direction isinserted into one chuck of a
tensile test device and the other end part is inserted into the other chuck, and atensile
test is performed along the width direction.  Then, the stress applied to the chucks
of when the test pieceis pulled such that the distance between the chucks becomes
(oo + B)/2 is measured, where a distance between the chucks (a length at the time of
natural contraction) in a state where the sample piece is naturally contracted without
being pulled is o, and a distance between the chucks (alength at the time of
maximum extension) of when the sample pieceis pulled to a state where no
contraction by the elastic stretchable membersiscausedisf. Then, ameasured
valueis divided by the length of afront-back direction of the sample piece, and a
divided value is obtained as the contractive force. In this way, the magnitude of the
stretching force of the elastic stretchable members can be compared.

[0051]

Asillustrated in Fig. 1(a), the pair of fastening parts 5 is respectively
attached to the right and left side flaps 102a formed in the back body part 102 of the
disposable diaper 100. Further, the stretchable sheet 4 is arranged in the back body
part 102 of the disposable diaper 100, similarly to the pair of fastening parts5. At
thistime, it isfavorable that the plurality of elastic stretchable members 42 included
in the stretchable sheet 4 is positioned in an inner region of the fixed ends 51 in the
width direction without overlapping with the fixed ends 51 of the pair of fastening
parts5. Asdescribed above, the elastic stretchable members 42 of the stretchable
sheet 4 are provided in the inner region of the fixed ends 51 of the pair of fastening
parts 5 in the width direction, whereby the part around the waist of the diaper
becomes extended when the fastening parts 5 are pulled when the disposabl e diaper

is applied, and application work of the tape-type disposable diaper becomes easy.
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[0052]

Further, asillustrated in Fig. 1(a), it is favorable that the both side end parts
of the base material sheet 41 that configure the stretchable sheet 4 in the width
direction overlap with the fixed ends 51 of the pair of fastening parts 5 in the
thicknessdirection. That is, asillustrated in Fig. 1(a), while the elastic stretchable
members 42 of the stretchable sheet 4 do not overlap with the fixed ends 51 of the
fastening parts 5, the both end parts of the base material sheet 41 in the width
direction overlap with the fixed ends 51 of the fastening parts5.  With such a
configuration, tensile force can be easily transmitted to the base material sheet 41 of
the stretchable sheet 4 when the pair of fastening parts 5 is outwardly pulled in the
width direction. Then, the tensile force to the outside in the width direction is
appropriately transmitted to the base material sheet 41 of the stretchable sheet 4, so
that the elastic stretchable members 42 sandwiched between the base material sheets
41 can be easily outwardly extended in the width direction. Therefore, the
application work of the tape-type disposable diaper becomes easier.

[0053]

Following that, embodiments to sandwich aplurality of elastic stretchable
members 42 between base material sheets 41 will be described with reference to Figs.
4(a) to 4(c), and 5(a) and 5(b). Figs. 4(a) to 4(c), and 5(a) and 5(b) illustrate
examples of variations applicable to the present invention. Note that the
embodiments to sandwich the plurality of elastic stretchable members 42 between the
base materia sheets 41 are not limited to the examples described below.  Note that,
similarly to the cross section of Fig. 2, Figs. 4(a) to 4(c), and 5(a) and 5(b) illustrate
cross sectional shapes of a state where a stretchable sheet 4 is cut in alength

direction in acentral region 43aof the stretchable sheet 4. Further, in Figs. 4(a) to
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4(c), and 5(a) and 5(b), the absorber 3 is illustrated by the “dotted line” for
clarification of arrangement relationship between the stretchable sheet 4 and the
absorber 3.

[0054]

The stretchable sheet 4 illustrated in Fig. 4(a) has asimilar configuration to
the stretchable sheet 4 illustrated in Fig. 2. That is, in the exampleillustrated in Fig.
4(a), the base material sheet 41 of the stretchable sheet 4 is configured from one
sheet member. The base material sheet 41 isfolded at afolded part 41c provided at
aposition of a crotch part side (alower side of Fig. 4(a)), and is divided into an inner
surface part 41a positioned at a skin contact surface side and an outer surface part
41b positioned at a skin non-contact surface side, having the folded part 41c asa
boundary. An upper end edge side (an upper side of Fig. 4) of the base material
sheet 41 is open, and the sheet member does not have an overlapping part in a
two-ply manner. The embodiment to fold the base material sheet 41 in half and to
sandwich the elastic stretchable members 42 asillustrated in Fig. 4(a) istypically
called U-wrap structure.

[0055]

In the exampleillustrated in Fig. 4(a), the base materia sheet 41 and the
absorber 3 may be continuously joined in alength direction and a width direction,
may be intermittently joined in the width direction, or may not be joined.

Especialy, in the present invention, it is favorable to join the base material sheet 41
and the absorber 3.  The base material sheet 41 is not joined with the absorber 3, so
that contractive forceis lesslikely to be transmitted to the absorber 3 when the
elastic stretchable members 42 sandwiched by the base material sheets 41 contract,

and the shape of the absorber 3 is deformed and occurrence of unnecessary wrinkles
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or twists can be prevented.  Further, it isfavorable that avicinity of a
length-direction end edge of the absorber 3 isjoined with the base material sheet 41
even if the base material sheet 41 of the stretchable sheet 4 and a core wrap sheet 32
of the absorber 3 are not joined. For example, it isfavorable that the absorber 3 is
joined with the base material sheet 41 in alength direction range from a
length-direction end edge 3’ at the side overlapping with the stretchable sheet 4, to 1
to 30 mm, 5to 25 mm, or 10 to 20 mm, and other parts are not joined with the base
material sheet 41.

[0056]

Fig. 4(b) illustrates an example in which the base material sheet 41 is
configured from two sheet members. Asillustrated in Fig. 4(b), an inner surface
part 41a and an outer surface part 41b of the base material sheet 41 can be configured
from separate sheet members.  In thisway, aplurality of elastic stretchable
members 42 may be sandwiched by the sheet member that configures the inner
surface part 41a and the sheet member that configures the outer surface part 41b. In
the exampleillustrated in Fig. 4(b), the base material sheet 41 and the absorber 3
may be continuously joined in alength direction and a width direction, may be
intermittently joined in the width direction, or may not bejoined. Especidly, itis
favorable that avicinity of alength-direction end edge 3’ of the absorber 3 at the side
overlapping with a stretchable sheet 4 isjoined with the base materia sheet 41, and
other parts are not joined with the base material sheet 41.

[0057]

Fig. 4(c) illustrates an example in which the base material sheet 41 is

configured from one sheet member, and an intersection part 41d that traverses elastic

stretchable members 42 in athickness direction (aright and left direction of Fig.
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4(c)). To be specific, in the exampleillustrated in Fig. 4(c), the base material sheet
41 isdivided into alower part 41e (alower side of Fig. 4(c)) close to acrotch part in
the length direction, and an upper part 41f (an upper side of Fig. 4(c)) close to a part
in the length direction, having the intersection part 41d as aboundary. In the lower
part 41e of the base material sheet 41, alower part inner surface 419 positioned at a
skin contact surface side and alower part outer surface 41h positioned at a skin
non-contact surface side are integrally coupled through alower edge folded part 41i
corresponding to a lower edge of the stretchable sheet 4. A plurality of elastic
stretchable members 42 is arranged between the lower part inner surface 41g and the
lower part outer surface 41h.  Further, in the upper part 41f of the base material
sheet 41, an upper part inner surface 41j positioned at the skin contact surface side
and an upper part outer surface 41k positioned at the skin non-contact surface side
are integrally coupled through an upper edge folded part 411 corresponding to an
upper edge of the stretchable sheet 4. The plurality of elastic stretchable members
42 is arranged between the upper part inner surface 41j and the upper part outer
surface 41k. Then, in the exampleillustrated in Fig. 4(c), the lower part inner
surface 41g and the upper part outer surface 41k of the stretchable sheet 4 are
integrally coupled through the intersection part 41d that traverses the elastic
stretchable members 42 in the thickness direction.  Note that, as another example,
the lower part outer surface 41h and the upper part inner surface 41j of the
stretchabl e sheet 4 may be integrally coupled through the intersection part 41d.  As
described above, in the exampleillustrated in Fig. 4(c), the cross section of the base
material sheet 41 is approximately formed in afigure-eight manner. Especially, as
illustrated in Fig. 4(c), it isfavorable that the intersection part 41d isformed at a

position traversing the stretchable sheet 4 in the thickness direction between the
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elastic stretchable members 42 arranged in an overlapping part 43 that overlaps with
the absorber 3, and the elastic stretchable members 42 arranged in a non-overlapping
part 44 not overlapping with the absorber 3. With such a configuration, the elastic
stretchable members 42 are joined between the sheets in the upper part 41f of the
base material sheet 41, and the elastic stretchable members 42 are not joined between
the sheetsin the lower part 41e of the base material sheet 41. Asdescribed above,
the intersection part 41d is formed to partition the elastic stretchable members 42
joined between the sheets and the elastic stretchable members 42 not joined between
the sheets, whereby contractive force of the elastic stretchable members 42
positioned in the upper part 41f of the base material sheet 41 islesslikely to the
transmitted to the absorber 3 that isin contact with the lower part 41e of the base
material sheet 41. Therefore, the amount of deformation of the absorber 3 can be
suppressed.  Inthe exampleillustrated in Fig. 4(c), the base material sheet 41 and
the absorber 3 may be continuously joined in the length direction and the width
direction, may be intermittently joined in the width direction, or may not be joined.
Especially, it isfavorable that avicinity of alength-direction end edge 3’ of the
absorber 3 at the side overlapping with the stretchable sheet 4 isjoined with the base
material sheet 41, and other parts are not joined with the base material sheet 41.
[0058]

Figs. 5(a) and 5(b) illustrate modifications of the embodimentsiillustrated in
Figs. 4(a) to 4(c).

Fig. 5(@) illustrates an application example of the structure of the stretchable
sheet 4 described with referenceto Fig. 4(c). Inthe exampleillustrated in Fig. 5(a),
an upper part inner surface 41j of abase material sheet 41 has an extended part 41m

extending toward a direction of acrotch part (alower part of Fig. 5(a)). Then, the
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extended part 41m of the upper part inner surface 41j overlaps with alower part
inner surface 419 of the base material sheet 41. Therefore, two-ply or more base
material sheets 41 are layered between elastic stretchable members 42 and an
absorber 3 in an overlapping part 43 that overlaps with the absorber 3. That is, the
extended part 41m of the upper part inner surface 41j and the lower part inner surface
41g of the base material sheet 41 are positioned between the elastic stretchable
members 42 and the absorber 3 arranged in the overlapping part 43.  With such a
configuration, contractive force of the elastic stretchable members 42 can be less
likely to be transmitted to the absorber 3 if the extended part 41m and the lower part
inner surface 419 are not joined even if the extended part 41m of the upper part inner
surface 41j of the base material sheet 41 and the absorber 3 arejoined. That is, the
lower part inner surface 41g that is directly in contact with the elastic stretchable
members 42 ismore likely to be contracted by the contractive force of the elastic
stretchable member 42. However, the contractive force of the elastic stretchable
members 42 isless likely to be transmitted to the extended part 41m layered on the
lower part inner surface 41g without being joined therewith. Therefore, it can be
said that the absorber 3 further layered on the extended part 41mislesslikely to
subject to an effect of the contractive force of the elastic stretchable members 42.
As described above, two or more base material sheets 41 are layered between the
elastic stretchable members 42 and the absorber 3 arranged in the overlapping part 43,
whereby occurrence of wrinkles and twists in the absorber 3 can be prevented.
[0059]

Note that, in the example illustrated in Fig. 5(a), the extended part 41m of
the base material sheet 41 and the absorber 3 may be continuously joined in alength

direction and awidth direction, may be intermittently joined in the width direction,
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or may not bejoined. Further, the extended part 41m of the base material sheet 41
and the lower part inner surface 41g may be continuously joined in the length
direction and the width direction, may be intermittently joined in the width direction,
or may not be joined.

For example, it is favorable that the extended part 41m of the base material
sheet 41 and the absorber 3 are continuously joined, and the extended part 41m and
the lower part inner surface 41g are not joined. The extended part 41m of the base
material sheet 41 and the absorber 3 are joined, whereby |osing shape and positional
deviation of the absorber 3 can be prevented. Further, the extended part 41m and
the lower part inner surface 419 are not joined, whereby the contractive forceisless
likely to be transmitted to the absorber 3 when the elastic stretchable members 42
sandwiched between the base material sheets 41 contract, and the shape of the
absorber 3 is deformed and occurrence of unnecessary wrinkles and twists can be
prevented.

Further, for example, the extended part 41m of the base material sheet 41
and the absorber 3 may not be joined, and the extended part 41m and the lower part
inner surface 41g may bejoined. Notethat it isfavorable that avicinity of a
length-direction end edge of the absorber 3 isjoined with the extended part 41min
order to prevent the loosing shape of the absorber 3 even if the extended part 41m of
the base material sheet 41 of the stretchable sheet 4 and the absorber 3 are not joined.
For example, it is favorable that the absorber 3 isjoined with the extended part 41m
of the base material sheet 41 in alength direction range from the length-direction end
edge at the side overlapping with the stretchable sheet 4, to 1 to 30 mm, 5 to 25 mm,
or 10 to 20 mm, and other parts are not joined with the extended part 41m of the base

material sheet 41.
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Further, for example, the extended part 41m of the base material sheet 41
and the absorber 3 may not be joined, and the extended part 41m and the lower part
inner surface 41g may also not bejoined. Note that, similarly to the above, it is
favorable that the vicinity of the length-direction end edge of the absorber 3 isjoined
with the extended part 41m even if the extended part 41m of the base material sheet
41 of the stretchable sheet 4 and the absorber 3 are not joined.

[0060]

Fig. 5(b) illustrates another example of a structure of a stretchable sheet 4.
In the exampleillustrated in Fig. 5(b), a base material sheet 41 is configured from
one sheet member, and an inner surface part 41a and an outer surface part 41b are
integrally coupled through an upper edge folded part 411 corresponding to an upper
edge of astretchable sheet 4. A plurality of elastic stretchable members 42 is
sandwiched between the inner surface part 41 and the outer surface part 41b.

Further, the outer surface part 41b has an extended part 41m extending in a direction
(alower part of Fig. 5(b)) where acrotch part exists. The extended part 41m of the
outer surface part 41b isfolded to a skin contact surface side at alower edge folded
part 41i corresponding to alower edge of the stretchable sheet 4, and islayered on
theinner surface part 41a.  Accordingly, two-ply or more base material sheets 41
are layered between the elastic stretchable members 42 and the absorber 3 in an
overlapping part 43 that overlaps with the absorber 3. That is, the inner surface part
41a and the extended part 41m of the outer surface part 42b of the base material
sheet 41 are positioned between the elastic stretchable members 42 and the absorber
3 arranged in the overlapping part 43.  With such a configuration, contractive force
of the elastic stretchable members 42 isless likely to be transmitted to the absorber 3

if the extended part 41m and the inner surface part 41a are not joined even if the
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extended part 41m of the outer surface part 41b of the base material sheet 41 and the
absorber 3 arejoined. This point is similar to the above-described example of Fig.
5(a).

[0061]

In the exampleillustrated in Fig. 5(b), similarly to the example of Fig. 5(a),
the extended part 41m of the base material sheet 41 and the absorber 3 may be
continuously joined in alength direction and awidth direction, may be intermittently
joined in the width direction, or may not be joined. Further, the extended part 41m
and the lower part inner surface 41g of the base material sheet 41 may be
continuously joined in the length direction and the width direction, may be
intermittently joined in the width direction, and may not be joined.

For example, it is favorable that the extended part 41m of the base material
sheet 41 and the absorber 3 are continuously joined, and the extended part 41m and
the lower part inner surface 41g are not joined.  Further, for example, the extended
part 41m of the base materia sheet 41 and the absorber 3 may not be joined, and the
extended part 41m and the lower part inner surface 41g may bejoined. Note that it
isfavorable that avicinity of alength-direction end edge of the absorber 3 isjoined
with the extended part 41m in order to prevent loosing shape of the absorber 3 even
if the extended part 41m of the base material sheet 41 of the stretchable sheet 4 and
the absorber 3 are not joined.  Further, for example, the extended part 41m of the
base material sheet 41 and the absorber 3 may not be joined, and the extended part
41m and the lower part inner surface 41g may also not be joined.

[0062]
Next, other modifications of structures of a stretchable sheet 4 will be

described with reference to Figs. 6(a) to 6(d).



10

15

20

25

38

In the exampleillustrated in Fig. 6(a), a base material sheet 41 that
configures a stretchable sheet 4 isfolded in half at afolded part 41c, and has an inner
surface part 41a positioned at a skin contact surface side and an outer surface part
41b positioned at a skin non-contact surface side. A plurality of elastic stretchable
members 42 is arranged between the inner surface part 41a and the outer surface part
41b of the base material sheet 41 at constant intervalsin alength direction (an up and
down direction of Fig. 6(a). Then, the inner surface part 41a and the outer surface
part 41b of the base material sheet 41 are joined with each other in regions of gaps of
adjacent elastic stretchable members42. That is, ajoined part 41n of the inner
surface part 41a and the outer surface part 41b isformed in the regions of the gaps of
the adjacent elastic stretchable members42. As described above, the inner surface
part 41a and the outer surface part 41b of the base material sheet 41 arejoined in the
regions between the elastic stretchable members 42 arranged at intervals, whereby
deviation of the elastic stretchable members 42 in the length direction of the diaper
can be prevented. Especidly, in the present invention, the elastic stretchable
members 42 arranged in an overlapping part 43 that overlaps with the absorber 3 are
not joined with the base material sheet 41. Therefore, it is favorable to control the
deviation of the elastic stretchable membersin someway. Therefore, in the
example of Fig. 6(a), the joined part n where the inner surface part 41a and the outer
surface part 41b of the base material sheet 41 are joined is formed in the regions of
the gaps of the adjacent elastic stretchable members 42, whereby the deviation of the
elastic membersisprevented. The inner surface part 41a and the outer surface part
41b may bejoined , for example, using a hot-melt adhesives, or may be joined by
heat sealing or ultrasonic sealing.

[0063]
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In the exampleillustrated in Fig. 6(b), a base material sheet 41 that
configures a stretchable sheet 4 isfolded in half at afolded part 41c, and has an inner
surface part 41a positioned at a skin contact surface side and an outer surface part
41b positioned at a skin non-contact surface side. A plurality of elastic stretchable
members 42 is arranged between the inner surface part 41a and the outer surface part
41b of abase materia sheet 41 at constant intervalsin alength direction (an up and
down direction of Fig. 6(a)). Then, a sheet member that configures the outer
surface part 41b (or the inner surface part 41a) is deformed, and a plurality of
protrusions 410 protruding to a side facing the elastic stretchable members 42 is
formed in regions of gaps of adjacent elastic stretchable members42. For example,
the protrusions 410 can be formed such that the base material sheet 41 is deformed to
be locally bent so that the base material sheet 41 is protruded toward the side facing
the elastic stretchable members 42.  As described above, the protrusions 410 are
formed in the regions of the gaps of the adjacent el astic stretchable members 42,
whereby positional deviation of the elastic stretchable members 42 can be prevented.
[0064]

In the exampleillustrated in Fig. 6(c), a base material sheet 41 that
configures a stretchable sheet 4 isfolded in half at afolded part 41c, and has an inner
surface part 41a positioned at a skin contact surface side and an outer surface part
41b positioned at a skin non-contact surface side. A plurality of elastic stretchable
members 42 is arranged between the inner surface part 41a and the outer surface part
41b of the base material sheet 41 at constant intervals in alength direction (an up and
down direction of Fig. 6(c)). Then, aheated needle (heated needle N) penetrates
regions of gaps of adjacent elastic stretchable members 42 from the inner surface part

4lato the outer surface part 41b, and a plurality of perforations 41p is provided, so
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that the inner surface part 41a and the outer surface part 41b are thermobonded.

The size of the perforation 41p is favorably a diameter of 0.2 to 0.5 mm when only
the thermobonding of the inner surface part 41a and the outer surface part 41b are
intended.  Further, the size of the perforation 41p isfavorably adiameter of 0.5 to
10 mm when providing of breathability by the perforations 41p to the stretchable
sheet 4isintended. By providing of relatively large perforations 41p in the
stretchabl e sheet 4, the breathability and moisture permeability in a thickness
direction of the stretchable sheet 4 areimproved. To adjust the size of the
perforation 41p, the heated needle N having a cross section diameter suitable for the
purpose may just be selected and the perforations 41p may just be formed. As
described above, the inner surface part 41a and the outer surface part 41b are
thermobonded while the perforations 41p are provided by the heated needle N, in the
regions of the gaps of the adjacent elastic stretchable members 42, whereby the
positional deviation of the elastic stretchable members 42 can be prevented.

[0065]

Fig. 6(d) isacross sectional view illustrating a state in which a stretchable
sheet 4 is cut along awidth direction of a disposable diaper in which elastic
stretchable members 42 extend, which is different from Figs. 6(a) to 6(c). Inthe
exampleillustrated in Fig. 6(d), a base materia sheet 41 that configures the
stretchable sheet 4 isfolded in half, and has an inner surface part 41a positioned a a
skin contact surface side and an outer surface part 41b positioned at a skin
non-contact surface side. A plurality of elastic stretchable members 42 is arranged
between the inner surface part 41a and the outer surface part 41b. Here, inthe
exampleillustrated in Fig. 6(d), deformation of fine wrinkle shapesis provided to the

base material sheet 41 so that unevennessis formed in athickness direction of a sheet



10

15

20

25

41

member, before the elastic stretchable members 42 in an extended state are
sandwiched between the inner surface part 41a and the outer surface part 41b of the
base material sheet 41. Then, the elastic stretchable members 42 in the extended
state are sandwiched and fixed between the inner surface part 41a and the outer
surface part 41b in a state where the wrinkles are remained in the base material sheet
41. Inthisway, the stretchable sheet 4 with the structureillustrated in Fig. 6(d) is
formed. Asdescribed in the example, in the normal stretchable sheet 4, gathers are
formed and cushioning properties are exerted in the thickness direction in a state
where the elastic stretchable members 42 contract. However, in the normal
stretchabl e sheet 4, the gathers are not formed and the cushioning propertiesin the
thickness direction cannot be expected in a state where the elastic stretchable
members 42 are completely extended. Therefore, in the exampleillustrated in Fig.
6(d), the deformation of fine wrinkle shapes is provided to the base material sheet 41
before the elastic stretchable members 42 are sandwiched between the inner surface
part 41a and the outer surface part 41b so that the cushioning properties are exerted
in the base material sheet 41 even in the state where the elastic stretchable members
42 are completely extended.  Accordingly, the wrinkles with unevennessin the
thickness direction are remained in the base material sheet 41 even in the state where
the elastic stretchable members 42 are completely extended. Therefore, the
stretchabl e sheet 4 can have appropriate cushioning properties on a steady basis.
[0066]

Asamateria of the base material sheet 41 that configures the stretchable
sheet 4, aknown material can be appropriately used. For example, the base
material sheet 41 isfavorably hydrophobic. Examples of the materia that

configures the base material sheet 41 include nonwoven fabric and afilm.  Further,
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asaraw material that forms the base materia sheet 41, polyethylene, polypropylene,
polyester, or the like can beused. However, the raw material is not limited to the
examples. When the base material sheet 41 is configured from nonwoven fabric,
the nonwoven fabric can be obtained such that the raw materia such as polyethylene
is made into fiber, and the fiber is accumulated and bound. Examples of a method
to obtain the nonwoven fabric include a spunbonding method, a

spunbonding/meltbl owing/spunbonding method (SM S method), an air-through
method, and a point-bonding method. When the base material sheet 41 is
configured from afilm, use of a polyethylene film is most favorable. In addition, as
the base material sheet 41, one in which the nonwoven fabric and the film are layered
may be used.

[0067]

Further, as amaterial of the elastic stretchable members 42 that configure
the stretchable sheet 4, a known material can be appropriately used. For example,
for the elastic stretchable members 42, thread-like elastic rubber or flat elastic rubber
can be applied. Assuch arubber material, a materia such as styrene-based rubber,
olefin-based rubber, urethane-based rubber, ester-based rubber, polyurethane,
polyethylene, polystyrene, styrene-butadiene, silicone, or polyester can be used.
Further, for the stretchable members, thermoplastic elastomer, a plastic sheet, or a
known member having stretchability such as arubber sheet can be used, for example.
Further, the number of elastic stretchable members 42 arranged between the base
material sheets 41 can be appropriately adjusted according to use. For example, the
elastic stretchable members 42 may be 4 to 20, 8 to 16, 10 to 14, or 12.

[0068]

In the specification of the present application, favorable embodiments of the
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present invention have been mainly described with reference to the drawings in order
to express details of the present invention. However, the present invention is not
limited to the embodiments, and includes changed forms and modified forms that are
apparent for a person skilled in the art, based on the matters described in the
specification of the present application.

[0069]

For example, in the specification of the present application, description has
been given using an example where the disposabl e diaper is a tape-type diaper.
However, the disposable diaper is not limited to the tape-type diaper, and the present
invention can be applied to a pant-type present invention.  The pant-type disposable
diaper isadiaper having afront body part, a back body part, and a crotch part
positioned between the front and back body parts, and in which both side parts of the
front body part in awidth direction and both side parts of the back body part in the
width direction are corresponded and joined in advance, so that an opening around
the waist and leg-surrounding openings are formed.  The pant-type disposable
diaper is applied to the wearer such that both legs of the wearer are inserted into the
opening around the waist, and the legs are put out through the right and | eft
leg-surrounding openings. As described above, when the disposable diaper of the
present invention is a pant-type diaper, the stretchable sheet unique to the present
invention may just be arranged in both parts or one part around the waist of the front

and back body parts.

Industrial Applicability
[0070]

The present invention relates to a disposable diaper for elder persons and
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infants, for example. Therefore, the disposabl e diaper of the present invention can

be favorable used in the industries related to nursing care and child care, and the like.

Reference SignsList

[0071]

1 Top sheet

2 Back sheet

3 Absorber

4 Stretchable sheet

5 Fastening part

6 Sidesheet

7 Cover sheet

8 Front patch

41 Base material sheet

42 Elastic stretchable member
43 Overlapping part

43a Central region

43b Sideregion

44 Non-overlapping part

51 Fixedend

52 Protruding part

53 Engaging member

61 Three-dimensional gather stretchable member
62 Leg-surrounding gather stretchable member

100 Disposable diaper
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CLAIMS

1. A disposable diaper comprising:

aliquid permeable top sheet (1);

aliquid impermeable back sheet (2);

an absorber (3) lying between the top sheet (1) and the back sheet (2) ina
part including a crotch part; and

a stretchabl e sheet (4) lying between the top sheet (1) and the back sheet (2),
and including aregion overlapping with a part of the absorber (3), in both parts of a
front body part and a back body part, or one part of the front body part or the back
body part, wherein

the stretchable sheet (4) includes

abase material sheet (41), and
aplurality of elastic stretchable members (42) extending along awidth

direction of the disposable diaper, and arranged in an extended state at intervalsin a
length direction of the disposable diaper, between the base material sheets (41),

the stretchable sheet (4) includes an overlapping part (43) including aregion
overlapping with a part of the absorber (3) as viewed in the width direction, and

the plurality of elastic stretchable members (42) is

continuously arranged along the width direction in the overlapping part (43),

not joined between the base material sheets (41) in acentra region (43a) of
the overlapping part (43), the central region (43a) overlapping with a part of the
absorber (3), and

joined between the base material sheets (41) in aside region (43b)
positioned outside the central region (43a) of the overlapping part (43) in the width

direction.
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2. The disposable diaper according to claim 1, wherein

the stretchabl e sheet (4) further includes a non-overlapping part (44) not
overlapping with the absorber (3) as viewed in the width direction, and

the plurality of elastic stretchable members (42) is continuously arranged
along the width direction, and is joined between the base material sheets (41), in the
non-overlapping part (44).
3. The disposable diaper according to claim 1 or 2, further comprising:

at least apair of right and left fastening parts (5) attached to both of right
and left side parts of the front body part or the back body part so as to protrude from
both of right and left side edges toward outsides in the width direction, wherein

the stretchable sheet (4) isarranged in a part of the front body part or the
back body part, the part being provided with the fasters (5), and

the plurality of elastic stretchable members (42) included in the stretchable
sheet (4) is positioned at inner sides in the width direction of fixed ends where the
fasters (5) are fixed to the both of right and |eft side parts.
4. The disposable digper according to any of claims 1 to 3, wherein

the plurality of elastic stretchable members (42) included in the stretchable
sheet (4) isarranged at approximately constant intervals in the length direction.
5. The disposable diaper according to any of claims 1 to 4, wherein

the stretchable sheet (4) is arranged with an interval from an end edge of the
front body part or the back body part in the length direction.
6. The disposable diaper according to any of claims 1 to 5, wherein

two-ply or more base material sheets (41) included in the stretchabl e sheet
(4) are layered between the elastic stretchable members (42) and the absorber (3) in

the overlapping part (43).



