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MANUFACTURING ABSORBENT PRODUCT
Technical Field

The present invention relates to an absorbent product and a method of manufacturing

an absorbent product.

Background Art

A pants-type disposable diaper which has a waist opening at an upper end and a pair
of leg openings on a lower part is conventionally used as one type of absorbent product
for receiving excrement from a wearer. For example, in Japanese Patent Publication
No. 3051733 (Document 1), disclosed is a disposable underpants where edges of leg
openings in a front part are formed by cutting deeply in comparison with edges of leg
openings in a rear part.

In Japanese Patent Publication No. 3916878 (Document 2), a method of manu-
facturing a pants-type disposable diaper is disclosed. In the method of Document 2, a
pair of leg elastic members is bonded, in a sine wave form, on strip-like web, and the
web is cut between the pair of leg elastic members to form two half webs. Sub-
sequently, the two half webs are brought away from each other, and a plurality of
absorbent pads are located between these half webs to be bonded thereon. These
absorbent pads are half-folded to lay the two half webs on each other. The two half
webs are bonded to each other at bonding positions between the plurality of absorbent
pads and the half webs are cut at the bonding positions to form disposable diapers.

On the other hand, in International Publication No. WO 2007/145130 (Document 3),
disclosed is a belt-type disposable diaper where left and right side portions of a front
part and left and right side portions of a rear part are connected with fastening tapes to
be worn. The disposable diaper of Document 3 is manufactured by a manufacturing
method similar to the method of Document 2. In the manufacturing method of
Document 3, steps of Document 2 to lay the two half webs on each other and bond
them between the plurality of absorbent pads are omitted.

In the disposable underpants of Document 1, in a cover sheet bonded on an outer
surface of an absorbent body, as distance in a left-right direction from the absorbent
body increases, a lower edge of the rear part to be positioned on the back side of a
wearer (i.e., the lower edge including parts of edges of the leg openings) goes toward
its upper edge (i.e., the upper edge included in the edge of the waist opening). Ditto
with the disposable diapers of Document 2 and Document 3, out of two cover sheets to

which end portions of the absorbent pad are bonded, a lower edge of one cover sheet to
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be positioned on the back side of a wearer goes toward its upper edge as distance in the

left-right direction from the absorbent body increases.
Thus, in the disposable diapers of Document 1 to Document 3, it is difficult to fully

wrap the hips of the wearer with the cover sheet. Therefore, lower portions of the hips
(i.e., the neighborhoods of borders between the hips and thighs) are exposed at
positions below the disposable diaper (i.e., the lower portions are not covered with the

disposable diaper.) and there is a possibility that excrement leaks out to the positions.

Summary of Invention

The present invention is intended for an absorbent product. It is an object of the
present invention to suppress leakage of excrement from lower portions of the hips of a
wearer.

The absorbent product according to the present invention comprises: a rear cover
sheet; a front cover sheet whose both side portions in a left-right direction are bonded
or connectable to both side portions of the rear cover sheet in the left-right direction;
an absorbent body which extends from a front middle portion of the front cover sheet
to a rear middle portion of the rear cover sheet via a crotch portion of a wearer when
worn, the front middle portion being a middle portion in the left-right direction, the
rear middle portion being a middle portion in the left-right direction; waist elastic
members which are bonded on the front cover sheet and the rear cover sheet along an
upper edge of the front cover sheet and an upper edge of the rear cover sheet; and leg
elastic members which are bonded on the front cover sheet and the rear cover sheet in
left and right of the absorbent body, the leg elastic members lying along a lower edge
of the front cover sheet and a lower edge of the rear cover sheet; wherein in a
developed state where the front cover sheet and the rear cover sheet are separated from
each other to be developed, as distance in the left-right direction from the absorbent
body increases, the lower edge of the rear cover sheet goes away from the upper edge
of the rear cover sheet and then goes toward the upper edge.

In the present invention, it is possible to suppress leakage of excrement from lower
portions of the hips of a wearer.

According to a preferred embodiment of the present invention, in a developed state
where the front cover sheet and the rear cover sheet are separated from each other to be
developed, as distance in the left-right direction from the absorbent body increases, the
lower edge of the front cover sheet goes toward the upper edge of the front cover sheet
and then goes away from the upper edge. It is therefore possible to prevent the front
cover sheet from interfering with leg movement of the wearer.

In this case, it is preferable that the lower edge of the front cover sheet has a shape to

fit a shape of the lower edge of the rear cover sheet when the front cover sheet and the
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rear cover sheet are brought close to each other.

According to another preferred embodiment of the present invention, the absorbent
product further comprises: body-fitting elastic members extending in the left-right
direction, lying between the waist elastic members and the leg elastic members and
being bonded on the front cover sheet and the rear cover sheet; and a rear auxiliary
elastic member having a same shape with a leg elastic member bonded on the rear
cover sheet, lying between a body-fitting elastic member and the leg elastic member
and being bonded on the rear cover sheet at a certain distance away from the leg elastic
member.

The present invention is also intended for a method of manufacturing an absorbent
product. The method comprises the steps of: a) forming a sheet member by locating a
pair of leg elastic members on a strip-like first sheet and bonding a strip-like second
sheet on the first sheet with the pair of leg elastic members between the first sheet and
the second sheet while conveying the first sheet in a predetermined conveying
direction, the pair of leg elastic members windingly extending along the conveying
direction and being located a certain distance away from each other in a width
direction orthogonal to the conveying direction; b) forming a front-cover-sheet
continuous body and a rear-cover-sheet continuous body by cutting the sheet member
between the pair of leg elastic members; ¢) bringing the front-cover-sheet continuous
body and the rear-cover-sheet continuous body away from each other in the width
direction and sequentially locating a plurality of absorbent bodies between the front-
cover-sheet continuous body and the rear-cover-sheet continuous body, to bond the
plurality of absorbent bodies to the front-cover-sheet continuous body and the rear-
cover-sheet continuous body; and d) sequentially forming absorbent products by se-
quentially folding the plurality of absorbent bodies to lay the front-cover-sheet
continuous body on the rear-cover-sheet continuous body, bonding the front-
cover-sheet continuous body and the rear-cover-sheet continuous body to each other at
bonding positions between the plurality of absorbent bodies, and cutting the front-
cover-sheet continuous body and the rear-cover-sheet continuous body at the bonding
positions; wherein in a rear cover sheet, which is a portion of the rear-cover-sheet
continuous body, of each absorbent product, as distance on each side of the conveying
direction from an absorbent body increases, a cut edge formed by cutting in the step b)
goes away from an outer edge of the rear-cover-sheet continuous body in the width
direction and then goes toward the outer edge, and in a front cover sheet, which is a
portion of the front-cover-sheet continuous body, of the each absorbent product, as
distance on each side of the conveying direction from the absorbent body increases, a
cut edge formed by cutting in the step b) goes toward an outer edge of the front-

cover-sheet continuous body in the width direction and then goes away from the outer
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will become more apparent from the following detailed description of the present
invention when taken in conjunction with the accompanying drawings.

Brief Description of Drawings

[fig.1]Fig. 1 is a front view of a disposable diaper in accordance with a preferred em-
bodiment.

[fig.2]Fig. 2 is a rear view of the disposable diaper.

[fig.3]Fig. 3 is a developed view of the disposable diaper.

[fig.4
[fig.5

[fig.6]Fig. 6 is a flowchart showing an operation flow for manufacturing a disposable

|
JFig. 4 is a cross-sectional view of the disposable diaper.

JFig. 5 is a cross-sectional view of the disposable diaper.

|

diaper.

[fig.7A]Fig. 7A is a plan view showing the disposable diaper in the course of manu-
facturing.

[fig.7B]Fig. 7B is a plan view showing the disposable diaper in the course of manu-
facturing.

[fig.7C]Fig. 7C is a plan view showing the disposable diaper in the course of manu-
facturing.

[fig.7D]Fig. 7D is a plan view showing the disposable diaper in the course of manu-
facturing.

[fig.7E]Fig. 7E is a plan view showing the disposable diaper in the course of manu-
facturing.

[fig.8]Fig. 8 is a front view of another disposable diaper.
Description of Embodiments

Figs. 1 and 2 are a front view and rear view of a disposable diaper 1 in accordance
with a preferred embodiment of the present invention, respectively (i.e., the front view
and rear view are views of a portion to be positioned on the front side (stomach side)
of a wearer and a portion to be positioned on the back side.). As shown in Figs. 1 and
2, the disposable diaper 1 is a pants-type (i.e., pull-up type) absorbent product which
has a waist opening 11 at an upper end (i.e., an end on the upper side in Figs. 1 and 2)
and a pair of leg openings 12 on a lower part, and it receives excrement from a wearer.

The disposable diaper 1 has a round cover sheet (outer covering sheet) 4 and an
absorbent body 2 bonded on the wearer's side of the cover sheet 4 so as to cross over a
lower opening of the cover sheet 4 (i.e., the lower opening is an opening different from
an upper opening which is the waist opening 11.). The cover sheet 4 has a front cover

sheet 41 to be positioned on skin of the front side of the wearer and a rear cover sheet
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42 to be positioned on skin of the back (rear) side of the wearer. Both side portions of
the front cover sheet 41 in a left-right direction are bonded to both side portions of the
rear cover sheet 42 in the left-right direction by heat-sealing or the like. When the
disposable diaper 1 is worn, the absorbent body 2 extends from a front middle portion
of the front cover sheet 41 to a rear middle portion of the rear cover sheet 42 via the
crotch portion of the wearer where the front middle portion is a middle portion in the
left-right direction and the rear middle portion is a middle portion in the left-right
direction. The absorbent body 2 protrudes downwards from a lower end of the cover
sheet 4 and faces the crotch portion of the wearer to absorb excrement from the wearer.

The disposable diaper 1 further has leg elastic members 43, waist elastic members 44
and body-fitting elastic members 45 (i.e., elastic members to bring the disposable
diaper 1 into close contact with the body of the wearer) which are bonded on the front
cover sheet 41 and the rear cover sheet 42. Each of the front cover sheet 41 and the
rear cover sheet 42 has a plurality of sheets (two sheets in the present embodiment)
which are laminated, and the leg elastic member 43, the waist elastic member 44 and
the body-fitting elastic member 45 are located between the two sheets to be bonded
thereto with hot melt adhesive in a state where they are stretched.

The leg elastic members 43 in left and right of the absorbent body 2 windingly
extend in the left-right direction along a lower edge 412 of the front cover sheet 41 and
a lower edge 422 of the rear cover sheet 42 (i.e., each lower edge is parts of edges of
the pair of leg openings 12.). The waist elastic members 44 extend almost straight in
nearly parallel with the left-right direction and lie along an upper edge 411 of the front
cover sheet 41 and an upper edge 421 of the rear cover sheet 42 (i.e., along an edge of
the waist opening 11). The body-fitting elastic members 45 extend almost straight in
nearly parallel with the left-right direction and lie between the waist elastic members
44 and the leg elastic members 43.

In the disposable diaper 1, the waist elastic members 44 contract to form waist
opening gathers around the waist opening 11, and the leg elastic members 43 contract
to form leg opening gathers around respective leg openings 12. In addition, the body-
fitting elastic members 45 contract to form body gathers (so-called body fit gathers) on
upper parts of the front cover sheet 41 and the rear cover sheet 42.

The disposable diaper 1 further has a front auxiliary elastic member 471 shown in
Fig. 1 and a rear auxiliary elastic member 472 shown in Fig. 2. The front auxiliary
elastic member 471 and the rear auxiliary elastic member 472 lie between the body-
fitting elastic members 45 and the leg elastic members 43 and windingly extend in the
left-right direction, and they are bonded on the front cover sheet 41 and the rear cover
sheet 42, respectively. The front auxiliary elastic member 471 is located between the

two sheets of the front cover sheet 41, and the rear auxiliary elastic member 472 is
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located between the two sheets of the rear cover sheet 42. Each of them is bonded
thereto with hot melt adhesive in a stretched state, in the same way as the above leg
elastic members 43 and the like. In the disposable diaper 1, the front auxiliary elastic
member 471 and the rear auxiliary elastic member 472 contract to form auxiliary body
gathers on lower parts of the front cover sheet 41 and the rear cover sheet 42 (they are
also called as body fit gathers.).

Fig. 3 is a plan view of the disposable diaper 1, and in Fig. 3, the disposable diaper 1
is viewed from the wearer's side in a developed state where the front cover sheet 41
and the rear cover sheet 42 are separated from each other at both end portions in the
left-right direction to be spread (i.e., in a state where the disposable diaper 1 is
developed.). The absorbent body 2 is approximately rectangular in a planar view. Both
portions of the absorbent body 2 in its longitudinal direction are bonded on surfaces, to
face the wearer, of the front cover sheet 41 and the rear cover sheet 42 with hot melt
adhesive or the like. Both ends of the absorbent body 2 in the longitudinal direction are
covered with two end holding sheets (end sheets) 5, and the two end holding sheets 5
are bonded on the front cover sheet 41 and the rear cover sheet 42, respectively. There
may be a case where widths of the end holding sheets 5 in the left-right direction are
smaller than those of the front cover sheet 41 and the rear cover sheet 42.

As shown in Fig. 3, in the developed state of the disposable diaper 1, as distance in
the left-right direction from the absorbent body 2 increases, the lower edge 412 of the
front cover sheet 41 goes (heads) toward the upper edge 411 of the front cover sheet 41
and then goes away from the upper edge 411 (i.e., the lower edge 412 is oriented in a
direction toward the upper edge 411 and then oriented in a direction away from the
upper edge 411 with increasing distance from the absorbent body 2.). In other words,
the lower edge 412 of the front cover sheet 41 is concave so as to be away from the
rear cover sheet 42, in each side of the absorbent body 2 in the left-right direction.

As distance in the left-right direction from the absorbent body 2 increases, the lower
edge 422 of the rear cover sheet 42 goes away from the upper edge 421 of the rear
cover sheet 42 and then goes toward the upper edge 421. In other words, the lower
edge 422 of the rear cover sheet 42 is convex toward the front cover sheet 41 in each
side of the absorbent body 2 in the left-right direction. The lower edge 412 of the front
cover sheet 41 and the lower edge 422 of the rear cover sheet 42 extend almost straight
(linearly) in nearly parallel with the left-right direction at areas overlapping with the
absorbent body 2.

As described later, the front cover sheet 41 and the rear cover sheet 42 are formed by
cutting one sheet member along one cutting line, and edges formed by the cutting
process become the lower edge 412 of the front cover sheet 41 and the lower edge 422

of the rear cover sheet 42. Thus, in the developed state of the disposable diaper 1, the
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lower edge 412 of the front cover sheet 41 has a shape to fit a shape of the lower edge
422 of the rear cover sheet 42 when the front cover sheet 41 and the rear cover sheet 42
are brought close to each other.

As described above, in the front cover sheet 41, since the leg elastic member 43 is
located along the lower edge 412 of the front cover sheet 41, the leg elastic member 43
also goes toward the upper edge 411 of the front cover sheet 41 and then goes away
from the upper edge 411 with increasing distance from the absorbent body 2 in the left-
right direction, in a similar fashion to the lower edge 412 of the front cover sheet 41. In
the rear cover sheet 42, since the leg elastic member 43 is located along the lower edge
422 of the rear cover sheet 42, the leg elastic member 43 also goes away from the
upper edge 421 of the rear cover sheet 42 and then goes toward the upper edge 421
with increasing distance from the absorbent body 2 in the left-right direction, in a
similar fashion to the lower edge 422 of the rear cover sheet 42.

The front auxiliary elastic member 471 has a same shape with the leg elastic member
43 of the front cover sheet 41. Thus, the front auxiliary elastic member 471 goes
toward the upper edge 411 of the front cover sheet 41 and then goes away from the
upper edge 411 with increasing distance from the absorbent body 2 in the left-right
direction. The front auxiliary elastic member 471 is located at a certain distance
(almost constant distance) away from the leg elastic member 43 of the front cover
sheet 41 toward the upside (i.e., toward the upper edge 411).

The rear auxiliary elastic member 472 has a same shape with the leg elastic member
43 of the rear cover sheet 42. Thus, the rear auxiliary elastic member 472 goes away
from the upper edge 421 of the rear cover sheet 42 and then goes toward the upper
edge 421 with increasing distance from the absorbent body 2 in the left-right direction.
The rear auxiliary elastic member 472 is located at a certain distance (almost constant
distance) away from the leg elastic member 43 of the rear cover sheet 42 toward the
upside (i.e., toward the upper edge 421). Preferably, the distance, in the up-down
direction, between the front auxiliary elastic member 471 and the leg elastic member
43 of the front cover sheet 41, and the distance, in the up-down direction, between the
rear auxiliary elastic member 472 and the leg elastic member 43 of the rear cover sheet
42 are equal to or more than 10 millimeters and equal to or less than 100 millimeters.

Figs. 4 and 5 are cross-sectional views of the disposable diaper 1 taken along a line
IV-1V in Fig. 3 (the line passes through a portion where the absorbent body 2 overlaps
with the rear cover sheet 42.) and a line V-V. In Figs. 4 and 5, respective constituents
of the disposable diaper 1 are drawn so as to be slightly apart from one another for the
convenience of illustration. As shown in Figs. 3 and 4, the absorbent body 2 has an ap-
proximately sheet-like main body part 20 and a pair of side sheets 3 located on both

side portions of the main body part 20, and the pair of side sheets 3 extends across
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almost the entire length of the main body part 20 in the longitudinal direction. As
shown in Fig. 4, the main body part 20 has a top sheet 21, a back sheet 23 and an
absorbent core 22 which is located between the top sheet 21 and the back sheet 23. The
contour of the absorbent core 22 is drawn by thick broken lines in Fig. 3 for easy un-
derstanding of the drawing. As shown in Fig. 3, a width of the absorbent core 22 at
each end portion in the longitudinal direction is larger than that at a middle portion of
the absorbent core 22 in the longitudinal direction. In other words, the absorbent core
22 is formed in a form of hourglass.

As shown in Fig. 4, each side sheet 3 has a strip-like bonded part 33 and a side wall
part 34. The bonded part 33 is one of two portions divided by a folding line 39
extending across almost the entire length thereof in the longitudinal direction and the
side wall part 34 is the other of the two portions. The bonded part 33 is located in the
vicinity of the side edge of the main body part 20, it lies across almost the entire length
thereof in the longitudinal direction, and it is bonded on the wearer's side surface of the
main body part 20 with hot melt adhesive. The side wall part 34 is continuous from the
bonded part 33 via an inner edge of the bonded part 33 in the left-right direction where
the inner edge is the folding line 39. The pair of side wall parts 34 lies on left and right
side portions of the main body part 20 and extends across almost the entire length of
the main body part 20 in the longitudinal direction.

In both end portions of each side wall part 34 in the longitudinal direction, the side
wall part 34 is fixed on the main body part 20 by heat bonding, ultrasonic bonding or
bonding with hot melt adhesive. A middle portion of the side wall part 34 in the lon-
gitudinal direction is a standing part standing upward from the main body part 20. In
the side wall part 34, a standing part elastic member 35 is bonded in a free edge of the
standing part, and gathers are formed in the standing part by contraction of the
standing part elastic member 35.

As shown in Figs. 4 and 5, each of the front cover sheet 41 and the rear cover sheet
42 has an outer sheet 40a and an inner sheet 40b, and the inner sheet 40b is laminated
on the outer sheet 40a and bonded thereon with hot melt adhesive or the like. As
shown in Fig. 5, the leg elastic members 43, the body-fitting elastic members 45, the
front auxiliary elastic member 471 and the rear auxiliary elastic member 472 are
located between the outer sheets 40a and the inner sheets 40b and bonded to both
sheets. In an upper end portion of the front cover sheet 41, the outer sheet 40a is turned
toward the inner sheet 40b at a folding line 411 parallel to the left-right direction, and
the waist elastic member 44 is located and bonded between the turndown portion of the
front cover sheet 41 and a portion facing the turndown portion. Similarly in an upper
end portion of the rear cover sheet 42, the outer sheet 40a is turned toward the inner

sheet 40b at a folding line 421 parallel to the left-right direction, and the waist elastic
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member 44 is bonded between two layered portions of the outer sheet 40a. In the
disposable diaper 1, the above two folding lines 411, 421 are the upper edge 411 of the
front cover sheet 41 and the upper edge 421 of the rear cover sheet 42, respectively. On
the inner sheets 40b, the absorbent body 2 having the top sheet 21, the absorbent core
22 and the back sheet 23, and the end holding sheets 5 are bonded with hot melt
adhesive or the like.

The top sheet 21 is made of liquid-pervious sheet material, and the top sheet 21 im-
mediately catches moisture of excrement from the wearer and moves the moisture into
the absorbent core 22. For example, the top sheet 21 is a liquid-pervious nonwoven
fabric made of hydrophobic fibers (polypropylene, polyethylene, polyester, polyamide,
nylon or the like) where hydrophilic treatment is performed on its surface with
surfactant, and as the nonwoven fabric, for example a point-bond nonwoven fabric, air-
through nonwoven fabric or spunbond nonwoven fabric is utilized. A nonwoven fabric
(for example, spunlace nonwoven fabric) made of hydrophilic fibers such as cellulose,
rayon, cotton may be used as the top sheet 21.

The absorbent core 22 is formed by wrapping a mixture of hydrophilic fibers such as
crushed pulp fibers or cellulose fibers and super absorbent material such as granulated
super absorbent polymers (e.g., SAP (Super Absorbent Polymer)) or super absorbent
fibers, in a tissue paper, a liquid-pervious nonwoven fabric or the like, and the
absorbent core 22 rapidly absorbs and retains the moisture which has passed through
the top sheet 21. The tissue paper, the liquid-pervious nonwoven fabric or the like to
wrap the hydrophilic fibers, is bonded to the hydrophilic fibers and the absorbent
material with hot melt adhesive, to prevent deformation of the hydrophilic fibers and
falling of the absorbent material (especially, falling after absorption of moisture). In
the present embodiment, the absorbent core 22 includes pulp fibers and SAP. A sheet
where super absorbent material is bonded between laminated liquid-pervious
nonwoven fabrics or the like (so-called polymer sheet) may be used as the absorbent
core 22.

As the back sheet 23, used is a water-repellent or liquid-impervious nonwoven fabric
(for example, a spunbond nonwoven fabric, meltblown nonwoven fabric or SMS
(spunbond-meltblown-spunbond) nonwoven fabric) made of hydrophobic fibers, or a
water-repellent or liquid-impervious plastic film. A laminated sheet of the nonwoven
fabric and the plastic film may be used. The back sheet 23 prevents moisture of
excrement or the like which has come to the back sheet 23, from leaking outside the
main body part 20. In a case where a plastic film is used for the back sheet 23, it is
preferable that a plastic film with permeability (breathability) is used, from the view
point of preventing sweatiness in the disposable diaper 1 and providing comfortable

feeling to the wearer.
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The side sheet 3 is formed by bonding the standing part elastic member 35 on a side
sheet main body made of a nonwoven fabric or a plastic film, with hot melt adhesive or
the like. As the side sheet main body, used is for example a water-repellent or liquid-
impervious nonwoven fabric (a spunbond nonwoven fabric, meltblown nonwoven
fabric, SMS nonwoven fabric or the like) made of hydrophobic fibers. The standing
part elastic member 35 has two elastic elements, and for example, a polyurethane yarn,
strip-like polyurethane film, yarn-like or strip-like natural rubber, or the like is used as
the elastic element. In the present embodiment, polyurethane yarns are used as the
elastic elements of the standing part elastic member 35.

A water-repellent or liquid-impervious nonwoven fabric made of hydrophobic fibers,
or a water-repellent or liquid-impervious plastic film is used for the outer sheets 40a
and the inner sheets 40b of the front cover sheet 41 and the rear cover sheet 42, and the
end holding sheets 5, in a similar fashion to the back sheet 23. A laminated sheet of the
nonwoven fabric and the plastic film may be used. It is preferable that a film with per-
meability (breathability) is used as the plastic film. There may be a case where a
liquid-pervious nonwoven fabric made of hydrophobic fibers where hydrophilic
treatment is performed, or a nonwoven fabric made of hydrophilic fibers is used for the
outer sheets 40a and the inner sheets 40b of the front cover sheet 41 and the rear cover
sheet 42, and the end holding sheets 5, in a similar fashion to the top sheet 21.

Each of the leg elastic member 43, the front auxiliary elastic member 471 and the
rear auxiliary elastic member 472 has three elastic elements, the waist elastic member
44 has eight elastic elements, and the body-fitting elastic member 45 has ten elastic
elements. As each elastic element, for example a polyurethane yarn, strip-like
polyurethane film, yarn-like or strip-like natural rubber, or the like is used in a similar
fashion to the elastic elements of the standing part elastic member 35. In the present
embodiment, polyurethane yarns are used as the elastic elements.

Next, discussion will be made on an operation flow for manufacturing the disposable
diaper 1 with reference to Fig. 6. Figs. 7A to 7E are plan views showing the disposable
diaper 1 in the course of manufacturing. In manufacture of the disposable diaper 1,
conveying a strip-like first sheet 84a from the left side to the right side in Fig. 7A is
started. In the following description, a left-right direction in Fig. 7A is referred to as a
"conveying direction" and a direction orthogonal to the conveying direction and
parallel to the first sheet 84a is referred to as a "width direction" (the same applies to
Figs. 7B to 7E.). The conveying direction is identical to the left-right direction of the
disposable diaper 1 shown in Figs. 1 to 3, and the width direction corresponds to the
up-down direction of the disposable diaper 1.

Subsequently, a pair of elastic members 843, a pair of elastic members 845 and

elastic members 8471, 8472 are located on the first sheet 84a moving (conveyed) in the
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conveying direction, and a strip-like second sheet 84b moving in the conveying
direction is laid on the first sheet 84a and bonded to the first sheet 84a with these
elastic members between the first sheet 84a and the second sheet 84b with hot melt
adhesive or the like, to form a strip-like sheet member 84 (step S11). A width of the
second sheet 84b in the width direction is smaller than that of the first sheet 84a, and
both end portions of the first sheet 84a in the width direction are not covered with the
second sheet 84b (i.e., the end portions are exposed.). The elastic members 843, 845,
8471, 8472 are elastic members to become the leg elastic members 43, the body-fitting
elastic members 45, the front auxiliary elastic member 471 and the rear auxiliary
elastic member 472 of the disposable diaper 1 (see Fig. 3), respectively, and hereinafter
they are referred to as the "leg elastic members 843", the "body-fitting elastic members
845", the "front auxiliary elastic member 8471" and the "rear auxiliary elastic member
8472".

The pair of leg elastic members 843 on the first sheet 84a windingly extends along
the conveying direction and is located a certain distance away from each other in the
width direction. The pair of body-fitting elastic members 845 on the first sheet 84a is
located outside the pair of leg elastic members 843 in the width direction and lies in
nearly parallel with the conveying direction. The front auxiliary elastic member 8471
and the rear auxiliary elastic member 8472 on the first sheet 84a lie between the pair of
body-fitting elastic members 845 and the pair of leg elastic members 843, windingly
extend along the conveying direction and are located a certain distance away from each
other in the width direction.

Subsequently, as shown in Fig. 7B, the sheet member 84 is cut along a cutting line 88
positioned at almost the center between the pair of leg elastic members 843, to form
two sheet members 841, 842 (step S12). In the sheet member 841, a plurality of
members each of which is to be the front cover sheet 41 (see Fig. 3) of the disposable
diaper 1 are continuous in the conveying direction, and hereinafter the sheet member
841 is referred to as a "front-cover-sheet continuous body 841". In the sheet member
842, a plurality of members each of which is to be the rear cover sheet 42 (see Fig. 3)
of the disposable diaper 1 are continuous in the conveying direction, and hereinafter
the sheet member 842 is referred to as a "rear-cover-sheet continuous body 842". In
other words, the front cover sheet 41 is a part of the front-cover-sheet continuous body
841, and the rear cover sheet 42 is a part of the rear-cover-sheet continuous body 842.
In Fig. 7B, boundary positions between the plurality of the front cover sheets 41 (and
between the plurality of the rear cover sheets 42) are drawn by chain double-dashed
lines for easy understanding of the drawing (the same applies to Figs. 7C and 7D.).

Next, as shown in Fig. 7C, the front-cover-sheet continuous body 841 and the rear-

cover-sheet continuous body 842 are brought away from each other in the width
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direction, and a plurality of absorbent bodies 2 are sequentially located between the
front-cover-sheet continuous body 841 and the rear-cover-sheet continuous body 842,
to bond the plurality of absorbent bodies 2 to the front-cover-sheet continuous body
841 and the rear-cover-sheet continuous body 842 (step S13). And two strip-like sheet
members 85 extending in the conveying direction are bonded on the second sheets
(separated second sheets) 84b of the front-cover-sheet continuous body 841 and the
rear-cover-sheet continuous body 842 with both ends of the plurality of absorbent
bodies 2 between the sheet members 85 and the second sheets 84b (step S14). The
sheet members 85 are members to be the end holding sheets 5 of the disposable diapers
1 and hereinafter referred to as "end holding sheets 85". In the front-cover-sheet
continuous body 841 and the rear-cover-sheet continuous body 842, before each
absorbent body 2 is bonded, portions of the leg elastic members 843, the front auxiliary
elastic member 8471 and the rear auxiliary elastic member 8472 which overlap with
the absorbent body 2, are cut at a plurality of positions (so-called "dot cutting” are
performed) as appropriate, so that forces of contraction in the portions are lost.

After bonding the absorbent bodies 2 and the end holding sheets 85, a pair of elastic
members 844 in nearly parallel with the conveying direction is located on portions of
the first sheets (separated first sheets) 84a which are not covered with the second
sheets 84b and which are included in outer portions (i.e., portions lying outermost in
the width direction) of the front-cover-sheet continuous body 841 and the rear-
cover-sheet continuous body 842. The elastic members 844 are elastic members to be
waist elastic members 44 of the disposable diaper 1 and hereinafter they are referred to
as "waist elastic members 844",

As shown in Fig. 7D, the outer portions of the first sheets 84a in the front-
cover-sheet continuous body 841 and the rear-cover-sheet continuous body 842 are
turned (folded back) inward in the width direction along folding lines 8411, 8421 lying
outside respective waist elastic members 844 and being in nearly parallel with the
conveying direction, so that the waist elastic members 844 are located therebetween.
The waist elastic members 844 are bonded in the double-layered portions of the first
sheets 84a (step S15). The folding lines 8411, 8421 which are edges lying outermost in
the width direction are hereinafter referred to as "outer edges 8411, 8421". The pair of
waist elastic members 844 is located along the outer edges 8411, 8421.

In the front-cover-sheet continuous body 841, a cut edge 8412 which is formed by
cutting in the above step S12 is a continuous line of the lower edges 412 (see Fig. 3) of
the front cover sheets 41. When in the front-cover-sheet continuous body 841, only a
portion which is to be one front cover sheet 41 is noted, as distance on each side of the
conveying direction from the absorbent body 2 increases, the cut edge 8412 goes

toward the outer edge 8411 (i.e., the upper edge 411 of the front cover sheet 41) of the
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front-cover-sheet continuous body 841 and then goes away from the outer edge 8411.
The cut edge 8412 extends almost straight in nearly parallel with the conveying
direction at an area overlapping with the absorbent body 2.

In the rear-cover-sheet continuous body 842, a cut edge 8422 which is formed by
cutting in the above step S12 is a continuous line of the lower edges 422 (see Fig. 3) of
the rear cover sheets 42. When in the rear-cover-sheet continuous body 842, only a
portion which is to be one rear cover sheet 42 is noted, as distance on each side of the
conveying direction from the absorbent body 2 increases, the cut edge 8422 goes away
from the outer edge 8421 (i.e., the upper edge 421 of the rear cover sheet 42) of the
rear-cover-sheet continuous body 842 and then goes toward the outer edge 8421. The
cut edge 8422 extends almost straight in nearly parallel with the conveying direction at
an area overlapping with the absorbent body 2.

After bonding the waist elastic members 844, as shown in Fig. 7E, the plurality of
absorbent bodies 2 are sequentially folded to lay (overlap) the front-cover-sheet
continuous body 841 on the rear-cover-sheet continuous body 842. Then, the front-
cover-sheet continuous body 841 and the rear-cover-sheet continuous body 842 are
bonded to each other by heat bonding, ultrasonic bonding or the like at narrow strip-
like bonding areas 89 extending in the width direction and lying between the plurality
of absorbent bodies 2. After that, the front-cover-sheet continuous body 841 and the
rear-cover-sheet continuous body 842 are cut at the plurality of bonding areas 89 (i.e.,
bonding positions), to sequentially form a plurality of disposable diapers 1 (step S16).
Actually, in portions corresponding to the upper portions of the cover sheets 4, the
front-cover-sheet continuous body 841 and the rear-cover-sheet continuous body 842
are indirectly bonded to each other through the end holding sheets 85.

As described above, in the state of the disposable diaper 1 where the front cover
sheet 41 and the rear cover sheet 42 are separated from each other to be developed
(i.e., the developed state of the disposable diaper 1), as distance in the left-right
direction from the absorbent body 2 increases, the lower edge 422 of the rear cover
sheet 42 goes away from the upper edge 421 of the rear cover sheet 42 and then goes
toward the upper edge 421. And in left and right of the absorbent body 2, the leg
elastic member 43 is bonded on the rear cover sheet 42 so as to lie along the lower
edge 422 of the rear cover sheet 42. As above, in the disposable diaper 1, the lower end
portion of the rear cover sheet 42 has a downwardly convex shape in each of left and
right of the absorbent body 2, and the lower portions of hips of the wearer (they may
include the neighborhoods of the borders between the hips and thighs.) are fully
wrapped with the lower end portion. It is therefore possible to suppress leakage of
excrement from the lower portions of hips of the wearer (i.e., leakage of excrement

from the rear-lower portion of the disposable diaper 1).
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In the developed state of the disposable diaper 1, as distance in the left-right direction
from the absorbent body 2 increases, the lower edge 412 of the front cover sheet 41
goes toward the upper edge 411 of the front cover sheet 41 and then goes away from
the upper edge 411. As above, in the front side of the disposable diaper 1, each leg
opening 12 has an upwardly arched shape at its middle portion in the left-right
direction (i.e., an edge of portion surrounding leg is formed in concave.). It is therefore
possible to prevent the lower end portion of the front cover sheet 41 from interfering
with leg movement of the wearer.

As above, in the developed state of the disposable diaper 1, the lower edge 412 of the
front cover sheet 41 has a same shape as the lower edge 422 of the rear cover sheet 42.
Thus, as the above embodiment, by cutting one sheet member 84 along one cutting line
88, the front cover sheet 41 and the rear cover sheet 42 can be formed at the same time
and manufacture of the disposable diaper 1 can be simplified. Furthermore, in
formation of the front cover sheet 41 and the rear cover sheet 42, since any portion of
the sheet member 84 is not cut away to be discarded, manufacturing cost of the
disposable diaper 1 can be reduced.

In the disposable diaper 1, the lower edge 412 of the front cover sheet 41 and the
lower edge 422 of the rear cover sheet 42 extend almost straight in nearly parallel with
the left-right direction at the areas overlapping with the absorbent body 2. As above,
the lower edges 412, 422 of the front cover sheet 41 and the rear cover sheet 42 have
almost straight shapes at areas which do not affect functions of the disposable diaper 1
such as increase in freedom of leg movement and prevention of leakage, and therefore
shapes of the front cover sheet 41 and the rear cover sheet 42 can be simplified. In
addition to that, since the cutting line 88 in cutting the sheet member 84 is shortened,
manufacture of the disposable diaper 1 can be made easy.

As above, the leg elastic members 43 are located along the lower edges 412, 422 of
the front cover sheet 41 and the rear cover sheet 42, the front auxiliary elastic member
471 and the rear auxiliary elastic member 472 have same shapes as the leg elastic
members 43, and the leg elastic members 43, the front auxiliary elastic member 471
and the rear auxiliary elastic member 472 extend almost straight in nearly parallel with
the left-right direction at the areas overlapping with the absorbent body 2. Thus, since
the entire lengths of the leg elastic members 43, the front auxiliary elastic member 471
and the rear auxiliary elastic member 472 are shortened, manufacturing cost of the
disposable diaper 1 can be reduced. In addition, at the areas overlapping with the
absorbent body 2, the dot cutting for the leg elastic members 43, the front auxiliary
elastic member 471 and the rear auxiliary elastic member 472 can be performed easily
and surely.

In the disposable diaper 1, since the front auxiliary elastic member 471 is provided
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between the leg elastic member 43 and the body-fitting elastic member 45 in the front
cover sheet 41, the lower portion of the front cover sheet 41 can be brought into close
contact with the wearer. Since the rear auxiliary elastic member 472 is provided
between the leg elastic member 43 and the body-fitting elastic member 45 in the rear
cover sheet 42, the lower portion of the rear cover sheet 42 can be brought into close
contact with the wearer. The front auxiliary elastic member 471 and the rear auxiliary
elastic member 472 curvedly extend, and therefore portions, in wide ranges of the up-
down direction, of the front cover sheet 41 and the rear cover sheet 42 can be brought
into close contact with the wearer.

As above, in the disposable diaper 1, it is possible to suppress leakage of excrement
from a lower portion of the back side of the wearer. Thus, structure of the disposable
diaper 1 is especially suitable for a pants-type disposable diaper which is often used by
an ambulatory wearer who takes various body positions. In the disposable diaper 1, the
lower end portion of the front cover sheet 41 can be prevented from interfering with
leg movement of the wearer. Also from this viewpoint, it is considered that structure of
the disposable diaper 1 is especially suitable for a pants-type disposable diaper.

Though the preferred embodiments of the present invention have been discussed
above, the present invention is not limited to the above-discussed preferred em-
bodiments, but allows various variations.

For example, the lower edges 412, 422 of the front cover sheet 41 and the rear cover
sheet 42 do not necessarily lie across the entire lengths of the areas overlapping with
the absorbent body 2, in a linear fashion parallel with the left-right direction. In the
case where the width of the absorbent body 2 in the left-right direction is larger than
that shown in Fig. 3 or the like, a side portion of the absorbent body 2 may overlap
with curving portions of the lower edges 412, 422. The lower edges 412, 422 may be
made non-straight across the entire lengths, in the left-right direction, of the areas
overlapping with the absorbent body 2 as appropriate.

The front auxiliary elastic member 471 is not necessarily brought away in the up-
down direction from the body-fitting elastic member 45, and for example a portion,
which is close to the upper edge 411, of the front auxiliary elastic member 471 may be
overlapped with the body-fitting elastic member 45. In the disposable diaper 1, either
or both the front auxiliary elastic member 471 and the rear auxiliary elastic member
472 may be omitted, if the lower portion(s) of the cover sheet 4 can be sufficiently
brought into close contact with the wearer.

In the above disposable diaper 1, the leg elastic members 43, the front auxiliary
elastic member 471 and the rear auxiliary elastic member 472, and the lower edge 412
of the front cover sheet 41 and the lower edge 422 of the rear cover sheet 42 are almost

arc-like on each side of the absorbent body 2 in the left-right direction, however they
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may be other various shapes. For example, in a developed state of a disposable diaper
la shown in Fig. 8, with increasing distance from the absorbent body 2 in the left-right
direction, the lower edge 412 of the front cover sheet 41, the leg elastic member 43 and
the front auxiliary elastic member 471 go in a direction toward the upper edge 411 of
the front cover sheet 41 in a linear fashion, subsequently go in a direction in nearly
parallel with the left-right direction in a linear fashion, and then go in a direction away
from the upper edge 411 of the front cover sheet 41 in a linear fashion. The lower edge
422 of the rear cover sheet 42, the leg elastic member 43 and the rear auxiliary elastic
member (not shown) go in a direction away from the upper edge 421 of the rear cover
sheet 42 in a linear fashion, subsequently go in a direction in nearly parallel with the
left-right direction in a linear fashion, and then go in a direction toward the upper edge
421 of the rear cover sheet 42 in a linear fashion, with increasing distance from the
absorbent body 2 in the left-right direction.

In manufacture of the disposable diaper 1, there may be a case where widths of the
first sheet 84a and the second sheet 84b in the width direction are equal to each other
and the waist elastic members 844 are bonded between the first sheet 84a and the
second sheet 84b in step S11 in the same way as the leg elastic members 843 and the
like. The body-fitting elastic members 845 may be located and bonded not between the
first sheet 84a and the second sheet 84b but between the second sheet 84b and the end
holding sheets 85.

In the disposable diaper 1, the lower edge 412 of the front cover sheet 41 does not
necessarily have a same shape as the lower edge 422 of the rear cover sheet 42. For
example, if it is preferred that a portion, covering the vicinity of the groin (the base of
the legs) on the front side, of the front cover sheet 41 is made larger, on both left and
right sides of the absorbent body 2, the lower edge 412 of the front cover sheet 41 may
be made straight in nearly parallel with the left-right direction without change of shape
of the lower edge 422 in the rear cover sheet 42. In this case, the front cover sheet 41
and the rear cover sheet 42 can be formed not only by cutting one sheet member into
two at one cutting line, but also by removing an unnecessary portion from the one
sheet or the like.

In the disposable diaper 1, both side portions (i.e., both end portions in the left-right
direction) of the front cover sheet 41 are not necessarily bonded to both side portions
of the rear cover sheet 42. For example, there may be a case where fastening tapes are
provided on the both side portions of the rear cover sheet 42, the fastening tapes are
fastened on an attachment part provided on the outer surface of the front cover sheet 41
and therefore the both side portions of the front cover sheet 41 are connected to the
both side portions of the rear cover sheet 42. In other words, the disposable diaper 1

may be an open-type (tape-type) disposable diaper where the both side portions of the
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front cover sheet 41 are connectable to the both side portions of the rear cover sheet
42.

In the pants-type disposable diaper 1, there may be a case where an attachment part is
provided on the outer surface of the front cover sheet 41, weakening lines such as per-
forations each extending in the up-down direction are formed in left and right of the at-
tachment part on the front cover sheet and the fastening parts are provided on portions
lying outside respective weakening lines in the left-right direction. In beginning of use,
the disposable diaper having such structure is worn as pants-type. When a caregiver or
the like confirms a state of the inside, the front cover sheet 41 is cut at the weakening
lines and the state of the inside is confirmed. At this time, if excretion has not been
performed and the disposable diaper can be used continuously, the fastening parts
lying outside the weakening lines are fastened on the attachment part to continue using
the disposable diaper. In addition, structure of the disposable diaper 1 can be adapted
to various absorbent products such as a disposable sanitary diaper.

The constituent elements of above-discussed preferred embodiments and modified
examples may be appropriately combined with one another, as long as they are not
mutually exclusive.

While the invention has been shown and described in detail, the foregoing de-
scription is in all aspects illustrative and not restrictive. It is therefore understood that
numerous modifications and variations can be devised without departing from the
scope of the invention.

Reference Signs List

1, 1a disposable diaper

2 absorbent body

41 front cover sheet

42 rear cover sheet

43 leg elastic member

44 waist elastic member

45 body-fitting elastic member

84 sheet member

411, 421 upper edge

412, 422 lower edge

471 front auxiliary elastic member

472 rear auxiliary elastic member

841 front-cover-sheet continuous body

842 rear-cover-sheet continuous body

843 leg elastic member
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844 waist elastic member
8411, 8421 outer edge
8412, 8422 cut edge

S11 to S16 step
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Claims

An absorbent product, comprising:

a rear cover sheet;

a front cover sheet whose both side portions in a left-right direction are
bonded or connectable to both side portions of said rear cover sheet in
said left-right direction;

an absorbent body which extends from a front middle portion of said
front cover sheet to a rear middle portion of said rear cover sheet via a
crotch portion of a wearer when worn, said front middle portion being a
middle portion in said left-right direction, said rear middle portion
being a middle portion in said left-right direction;

waist elastic members which are bonded on said front cover sheet and
said rear cover sheet along an upper edge of said front cover sheet and
an upper edge of said rear cover sheet; and

leg elastic members which are bonded on said front cover sheet and
said rear cover sheet in left and right of said absorbent body, said leg
elastic members lying along a lower edge of said front cover sheet and
a lower edge of said rear cover sheet; wherein

in a developed state where said front cover sheet and said rear cover
sheet are separated from each other to be developed, as distance in said
left-right direction from said absorbent body increases, said lower edge
of said rear cover sheet goes away from said upper edge of said rear
cover sheet and then goes toward said upper edge.

The absorbent product according to claim 1, wherein

in a developed state where said front cover sheet and said rear cover
sheet are separated from each other to be developed, as distance in said
left-right direction from said absorbent body increases, said lower edge
of said front cover sheet goes toward said upper edge of said front
cover sheet and then goes away from said upper edge.

The absorbent product according to claim 2, wherein

in a developed state where said front cover sheet and said rear cover
sheet are separated from each other to be developed, said lower edge of
said front cover sheet has a shape to fit a shape of said lower edge of
said rear cover sheet when said front cover sheet and said rear cover
sheet are brought close to each other.

The absorbent product according to claim 2 or 3, wherein

said lower edge of said front cover sheet and said lower edge of said
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rear cover sheet extend straight in parallel with said left-right direction
at areas overlapping with said absorbent body.

The absorbent product according to any one of claims 1 to 4, further
comprising:

body-fitting elastic members extending in said left-right direction, lying
between said waist elastic members and said leg elastic members and
being bonded on said front cover sheet and said rear cover sheet; and

a rear auxiliary elastic member having a same shape with a leg elastic
member bonded on said rear cover sheet, lying between a body-fitting
elastic member and said leg elastic member and being bonded on said
rear cover sheet at a certain distance away from said leg elastic
member.

The absorbent product according to any one of claims 1 to 4, further
comprising:

body-fitting elastic members extending in said left-right direction, lying
between said waist elastic members and said leg elastic members and
being bonded on said front cover sheet and said rear cover sheet; and

a front auxiliary elastic member having a same shape with a leg elastic
member bonded on said front cover sheet, lying between a body-fitting
elastic member and said leg elastic member and being bonded on said
front cover sheet at a certain distance away from said leg elastic
member.

The absorbent product according to any one of claims 1 to 6, wherein
both side portions of said front cover sheet in said left-right direction
are bonded to both side portions of said rear cover sheet in said left-
right direction.

A method of manufacturing an absorbent product, comprising the steps
of:

a) forming a sheet member by locating a pair of leg elastic members on
a strip-like first sheet and bonding a strip-like second sheet on said first
sheet with said pair of leg elastic members between said first sheet and
said second sheet while conveying said first sheet in a predetermined
conveying direction, said pair of leg elastic members windingly
extending along said conveying direction and being located a certain
distance away from each other in a width direction orthogonal to said
conveying direction;

b) forming a front-cover-sheet continuous body and a rear-cover-sheet

continuous body by cutting said sheet member between said pair of leg
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elastic members;
¢) bringing said front-cover-sheet continuous body and said rear-
cover-sheet continuous body away from each other in said width
direction and sequentially locating a plurality of absorbent bodies
between said front-cover-sheet continuous body and said rear-
cover-sheet continuous body, to bond said plurality of absorbent bodies
to said front-cover-sheet continuous body and said rear-cover-sheet
continuous body; and
d) sequentially forming absorbent products by sequentially folding said
plurality of absorbent bodies to lay said front-cover-sheet continuous
body on said rear-cover-sheet continuous body, bonding said front-
cover-sheet continuous body and said rear-cover-sheet continuous body
to each other at bonding positions between said plurality of absorbent
bodies, and cutting said front-cover-sheet continuous body and said
rear-cover-sheet continuous body at said bonding positions; wherein
in a rear cover sheet, which is a portion of said rear-cover-sheet
continuous body, of each absorbent product, as distance on each side of
said conveying direction from an absorbent body increases, a cut edge
formed by cutting in said step b) goes away from an outer edge of said
rear-cover-sheet continuous body in said width direction and then goes
toward said outer edge, and
in a front cover sheet, which is a portion of said front-cover-sheet
continuous body, of said each absorbent product, as distance on each
side of said conveying direction from said absorbent body increases, a
cut edge formed by cutting in said step b) goes toward an outer edge of
said front-cover-sheet continuous body in said width direction and then
goes away from said outer edge.

[Claim 9] The method of manufacturing an absorbent product according to claim
8, wherein
said cut edge of said front cover sheet and said cut edge of said rear
cover sheet extend straight in parallel with said conveying direction at

areas overlapping with said absorbent body.



