
1 {Description} {Title of Invention} PANTS-TYPE WEARING ARTICLE {Technical
Field} 5{0001}   The present invention relates to pants-type wearing
articles such as disposable pants-type diapers and incontinent diaper
covers. {Background} 10{0002} Conventionally, wearing articles composed of
the chassis defining the basic form of the pants-type wearing article and
the liquid-absorbent structure lying on the inner surface of the chassis is
known. For example, a wearing article disclosed 15 by JP 2005-27839 A (PTL
1) is composed of a chassis including a transversely long rectangular
shaped front waist panel and a substantially trapezoidal shaped rear waist
panel defining 



a rear waist region and part of a crotch region and a liquid-absorbent
structure lying on the inner surface of the 20 chassis. In such wearing
article, the front and rear waist panels are respectively provided with a
plurality of waist elastics extending in a transverse direction and an
extension segment of the rear waist panel defining part of the crotch
region are  2 provided with a plurality of leg-elastics. {Citation List}
{Patent Literature} {0003} 5{PTL 1}: JP 2005-27839 A {Summary} {Technical
Problem} {00041 



In the wearing article disclosed in PTL 1, any sheet member 10 constituting
the chassis is not present in a central segment of the crotch region
extending between the front waist panel and rear waist panel, and only the
liquid-absorbent structure is present in this central segment. With such an
arrangement, the article is superior to the article including a plurality
15 of sheet members constituting the chassis in the central segment of the
crotch region so far as the flexibility is concerned. Inconsequence, even
when the central segment of the crotch region is wedged between the
wearer's thighs and folded, the folded central segment is unlikely to
become rough and to affect the 20 feeling to wear. Also, none of the sheet
members constituting the chassis is arranged in the central segment of the
crotch region, so that the manufacturing cost can be reduced. {0005}  3
However, there is a problem due to a fact that, when the wearing article is
put on the wearer's body, lateral edges of the liquid-absorbent structure
and portions in the vicinity thereof which extend rectilinearly are
necessarily kept in contact with 5 curved surfaces of the wearer's thighs.
Specifically, when the wearer or a care person holds lateral portions of
the front and rear waist regions and pulls up the wearing article during or
after insertion of the wearer's legs into the leg-openings by the wearer or
the care person, there is a likelihood that part 10 of the liquid-absorbent
structure lying in the crotch region 



close to the front waist region might be caught by inner sides of the
thighs and peripheries of the respective leg-openings might be forcibly
extended in a vertical direction. In such situation, a tensile stress
developing along the peripheries 15 of the leg-openings is concentrated in
regions in which the respective peripheries are most deformed, namely, in
the regions in which a lower end of the front waist panel rectilinearly
extending in a transverse direction intersects with lateral edges of the
liquid-absorbent structure rectilinearly extending in 20 a longitudinal
direction. As a result, there is a likelihood that the wearing article
might be partially broken in the vicinity of the intersecting portions.
Additionally, in such a wearing article in which the front and rear waist
regions and the crotch  4 region are formed of separate sheet members, the
separate sheet members might be peeled off from each other along the joint
line when the waist regions and/or the crotch region are pulled. {0006} 



5To avoid such situation, it may be contemplated to constitute the entire
wearing article inclusive of the crotch region to improve a sheet strength
of the chassis as a whole. In this case, however, the flexibility of the
crotch region in the central segment thereof will be deteriorated and the
increased quantity 10 of the sheet members to be used will increase the
manufacturing cost. { 0007 }   An object of the present invention is to
provide a disposable wearing article in which at least the central segment
of the 15 crotch region has a desired degree of flexibility and the portion
of the crotch region close to the front waist region has a desired degree
of tensile strength. {Solution to Problem) {0008} 20The present invention
relates to a pants-type wearing article having a longitudinal direction and
a transverse direction being orthogonal to the longitudinal direction, and
including a skin-facing surface, a non-skin-facing surface, a front waist
5 region, a rear waist region, a crotch region extending between the front
and rear waist regions and having concave lateral edges, a chassis defining
the front and rear waist region and the crotch region, and a
liquid-absorbent structure affixed on the side 5 of the skin-facing surface
to the chassis and extending in the longitudinal direction at least in the
crotch region. 



{0009}   The wearing article according to the present invention further
includes the following features: 10the chassis includes a base sheet
defining the front and rear waist regions and the crotch region and front
and rear waist sheets spaced apart from each other in the longitudinal
direction and defining together with the base sheet the front and rear
waist regions; 15the front and rear waist regions and at least a portion of
the crotch region close to the front waist region define a multilayer zone
composed of the base sheet and the front waist sheet layered with each
other and a central segment of the crotch region defines a monolayer zone
formed of the base sheet alone; 20a boundary between the multilayer zone
and the monolayer zone extends in the transverse direction, and   the
multilayer zone includes corners each surrounded by the boundary, an inner
end of the front waist region, a joint region  6 in which the
liquid-absorbent structure is affixed to the chassis and the concave
lateral edge of the crotch region, wherein the boundary extends across the
joint region. {Advantageous Effects of Invention} 5{0010} In the pants-type
wearing article according to the present invention, the base sheet
constituting the chassis extends 



entirely over the front and rear waist regions and the crotch region and,
in contrast to where the crotch region is formed 10 of the sheet prepared
separately from the sheet for the front and rear waist regions, the crotch
region might be readily peeled off from the front and rear waist regions
even if these regions pulled in the longitudinal direction during use of
the article. As an additional unique arrangement, the chassis includes, in
15 the portion of the crotch region close to the front waist region, the
multilayered corners defined between the joint region in which the
liquid-absorbent structure is joined to the chassis and the concave lateral
edges of the crotch region. These corners have a sufficiently high tensile
strength and high 20 load-deconcentrating properties to prevent the
leg-opening peripheries from being partially broken even if the force
acting to pull up in the longitudinal direction is exerted on the
leg-opening peripheries during use of the article. Further, the 



7 central segment of the crotch region is formed of the base sheet alone
and, in consequence, has an adequate flexibility whereby the wearer' s skin
should not be irritated and the central segment should not become rough
even when this segment is squeezed between 5 the wearer' thighs. In this
way, the comfortable feeling to wear can be ensured. {Brief Description of
Drawings} {0011}     {Fig. 1} Fig. 1 is a perspective view of a disposable
pants-type 10 diaper as one example of the pants-type wearing article
according to the present invention.  {Fig. 21 Fig. 2 is a partially cutaway
developed plan view of the diaper.        {Fig. 3} Fig. 3 is an exploded
perspective view of the diaper. 15{Fig. 4} Fig. 4 is a plan view of the
chassis.  { Fig. 5} Fig. 5 is a schematic sectional view taken along line
V-V in Fig. 2.  {Fig. 6} Fig. 6 is a developed plan view of the diaper
wherein only an outer shape of the diaper and joint regions are indicated
20 by solid lines and joint patterns within the respective joint regions
are also indicated.  { Fig. 7 } Fig. 7 is the diaper put on the wearer 's
body as viewed from the front side.  8  {Fig. 8} Fig. 8 is a plan view
illustrating part of the diaper inclusive of the front waist region side
used in a tensile strength test. 



{Fig. 9} Fig. 9 illustrates a test piece of the diaper being 5 subjected to
the tensile strength test. {Description of Embodiments } {0012} Referring
to Figs. 1 through 3, a disposable pants-type diaper 10 as one example of
the pants-type wearing article according 10 to the present invention has a
transverse direction X and a longitudinal direction Y and includes a
skin-facing surface, a non-skin-facing surface opposite to the skin-facing
surface, a front waist region 11, a rear waist region 12, a crotch region
13 extending between the front waist region 11 and the rear waist 15 region
12, a chassis 14 defining a basic form of the diaper 10, and
liquid-absorbent structure 15 lying on the skin-facing surface of the
chassis 19 so as to extend across the crotch region 13 in the longitudinal
direction Y. The diaper 10 further has an imaginary longitudinal center
line P-P (referred to hereunder 20 also as a longitudinal axis P) and an
imaginary transverse center 



line Q-Q and is shaped substantially symmetrically about the imaginary
longitudinal center line P-P. In Fig. 2, respective elastics to be
described later in detail are illustrated in a  9 state stretched against
contractile force thereof. [00131   The diaper 10 has, in addition, front
and rear ends 17, 18 both extending in the transverse direction X and
lateral edges 19, 5 20 which are symmetric about the longitudinal axis P
and opposite to each other in the transverse direction X. The lateral edges
19, 20 are shaped to be concave in the crotch region 13 so as to be put in
close contact with inner sides of the wearer's thighs and an area of a
central segment 130 in the crotch region 13 10
closetothefrontwaistregionllhasthenarrowestwidth. Lateral edges 11a, lib of
the front waist region 11 and lateral edges 12a, 12b of the rear waist
region 12 opposed to each other in a front-back direction of the diaper 10
are joined together by a pair of side seams 22 extending in the
longitudinal direction 15 Y and thereupon a waist-opening and a pair of
leg-openings 24 are formed. Along the side seams 22, the sheets overlapping
each other are continually welded by heat- or ultrasonic-embossing
techniques. {00141 20The chassis 14 includes a base sheet 25 formed of a
fibrous nonwoven fabric lying on the skin-facing surface so as to define
the front and rear waist regions 11, 12 and the crotch region 13 in a
continuous fashion and front and rear waist sheets 26, 



10 27 formed of a fibrous nonwoven fabric lying on the non-skin-facing
surface so as to be spaced apart from and opposite to each other in the
longitudinal direction Y. {00151 5The base sheet 25 has first and second
ends 25a, 25b spaced apart fromand opposite to each other in the
longitudinal direction Y and lateral edges 25c, 25d spaced apart from and
opposite to each other in the transverse direction X. The lateral edges
25c, 25d include rectilinear segments in the front and rear waist 10
regions 11, 12 and curved segments concaved toward the longitudinal axis P
more deeply on the side of the front waist region 11 than on the side of
the rear waist region 12. {0016} The front waist sheet 26 is a
substantially trapezoidal sheet 15 defining the front waist region 11 and
part of the crotch region 13 and contoured by an intermediate inner end 26a
and an outer end 26b extending in the transverse direction X, outer lateral
edges 26c, 26d extending in the longitudinal direction Y, and inner ends
26e, 26f by the intermediary of which the outer lateral 20 edges 26c, 26d
are connected to the intermediate inner end 26a. The inner ends 26e, 26f
respectively have rectilinear segments extending from the associated outer
lateral edges 26c, 26d in the transverse direction X and curved segments
extending from 



11 the respective rectilinear segments to the intermediate inner end 26a.
The front waist sheet 26 has a rectangular main part 29 extending in the
transverse direction X between the lateral edges 26c, 26d and an extension
segment 30 which is narrower 5 than the main part 29 and extends between
the inner ends 26e, 26f. {00171   Between the main part 29 of the front
waist sheet 26 and the base sheet 25, a plurality of firs t waist elastics
(waist elastics ) 10 31 extending in the transverse direction between the
lateral edges 26c, 26d are contractibly attached under tension. A folded
portion 33 is defined between an outermost one of the first waist elastics
31 lying on themain part 29 in the longitudinal direction Y and the outer
end 26b. The folded portion 33 is adapted to 15 be folded along the first
end 25a of the base sheet 25 having been provided on its inner surface with
the liquid-absorbent structure 15 and then to be secured to the skin-facing
surface of the base sheet 25 and the liquid-absorbent structure 15. (0018)
20The rear waist sheet 27 is a substantially trapezoidal sheet defining the
rear waist region 12 and part of the crotch region 13 and contoured by an
intermediate inner end 27a and an outer end 27b extending in the transverse
direction X, outer lateral  12 edges 27c, 27d extending from the outer end
27b in the longitudinal direction Y, and curved lateral inner ends 27e, 27f
by the intermediary of which the outer lateral edges 27c, 27d are connected
to the intermediate inner end 27a. The rear waist sheet 5 27 has a
rectangular main part 34 extending in the transverse direction X between
the lateral edges 27c, 27d and a substantially trapezoidal extension
segment 35 which is narrower than the main part 34 and extends between the
lateral inner ends 27e, 27f. {0019} 



10Between the main part 34 of the rear waist sheet 27 and the base sheet
25, a plurality of second waist elastics (waist elastics) 32 extending in
the transverse direction X are contractibly attached under tension. A
folded portion 38 is defined between an outermost one of the second waist
elastics 15 32 lyingonthemainpart 34 andtheouter end27b inthe longitudinal
direction Y. The folded portion 38 is adapted to be folded along the second
end 25b of the base sheet 25 previously having been provided on its inner
surface with the liquid-absorbent structure 15 and then to be secured to
the skin-facing surface of the base 20 sheet 25 and the liquid-absorbent
structure 15. {0020}   Between the extension segment 35 of the rear waist
sheet 27 and the base sheet 25, a plurality of leg-elastics 37 extending
13 from respective rear halves of peripheries of the leg-openings, i.e.,
from respective lower ends of the outer lateral edges 27c, 27d of the rear
waist sheet 27 in a curved state along the lateral inner ends 27e, 27f
through the crotch region 13 to a lower end 5 of the intermediate inner end
27a are contractibly attached under tension. {00211 Referring to Figs. 3
and 4, the intermediate inner ends 26a, 27a respectively lie in the crotch
region 13 of the chassis 14 10 which is, as has previously been described,
composed of the base sheet 25 and the front and rear waist sheets 26, 27
layered and secured to predetermined front and rear regions. These 



intermediate inner ends 26a, 27a lying in these regions respectively define
first and second boundaries 40, 41 15 respectively sectionalize zones in
which the front and rear waist sheets and segments of the base sheet 25
defining the front and rear waist region and a zone composed of only the
base sheet 25 are layered and extending between the front and rear waist
sheets. In other words, the chassis 14 is divided into a monolayer 20 zone
43 extending between the first and second boundaries 40, 41 (corresponding
to the central segment 13C of the crotch region 13) and formed of the base
sheet 25 alone and multilayer zones 44 respectively extending outboard of
the first and second  14 boundaries 40, 41 in the longitudinal direction Y
and composed of the base sheet 25 and the front and rear waist sheets 26,
27. Taking account of the fact that the monolayer zone 43 and the
multilayer zones 44 include the common base sheet 25 and 5 the multilayer
zones 44 are formed of the base sheet 25 extending over the diaper 10 as a
whole, it will be understood that the multilayer zones 44 have a sheet
strength higher than that of the monolayer zone 43. Thus, there is a
likelihood that the tensile stress might be concentrated along the first
and secondboundaries 10 40, 41 when the chassis 14 is pulled with a
relatively strong force in the longitudinal direction Y and the diaper 10
might be broken along these boundaries 40, 41. 



{00221 As just described, the central segment 130 in the crotch region 15
13 of the chassis 14 is the monolayer zone 43 and more flexible than the
multilayer zones 44. As a result, during use of the diaper 10, the central
segment 130 is easily deformed between the wearer's thighs whereby the
feeling to wear should not be deteriorated and, in addition, usage of
material is smaller than 20 where the crotch region 13 is entirely covered
with the front and rear waist sheets 26, 27 and thereby saving
manufacturing costs. In an embodiment of the diaper 10 including the front
and rear waist regions 11, 12 and the crotch region 13 respectively  15
formed of separate sheet members, the diaper 10 might be broken in
vicinities of the boundaries between thefrontandrearwaist regions and the
crotch region along which these sheet members are joined to each other, for
example, when the diaper 10 is 5 pulled in a vertical direction to put on.
However, according to the present invention, the base sheet 25 defining the
chassis 14 has a shape which continuously extends over the front and rear
waist regions 11, 12 and the crotch region 13 and thereby can avoid such
disadvantageous situation. 10(0023) 



Now respective dimensions of the diaper 10 (corresponding to the respective
dimensions of the chassis 14) will be described hereunder. A dimension Li
of the diaper 10 in the longitudinal direction Y is in a range of about 600
to about 1000mm, a dimension 15 W1 thereof in the transverse direction X is
in a range of about 400 to about 800 mm, a dimension L2 of the lateral
edges ha, lib of the front waist region 11 in the longitudinal direction Y
(equal to the dimension of the lateral edges 12a, lib of the rear waist
region 12 in the longitudinal direction Y) is in a 20 range of about 80 to
about 150 mm, a dimension L3 of the extension segment 30 ofthe frontwaist
sheet 26 inthe longitudinal direction Y is in a range of about 20 to about
60 mm, a dimension L4 of the extension segment 35 of the rear waist sheet
27 in the  16 longitudinal direction Y is in a range of 60 to 100 mm, and a
distance dimension in the longitudinal direction Y between the first and
second boundaries 40, 41, i.e., a dimension L5 of the monolayer zone 43 in
the longitudinal direction is in a range 



5 of about 40 to about 290 mm, preferably in a range of about 220 to about
260 mm. To ensure that an advantageous effect of the present invention
described later, the dimensions L3, L4 of the extension segments 30, 35 in
the longitudinal direction Y are about 30 mm or larger. 10(00241   As has
previously been described, the extension segment 35 is larger than the
extension segment 30 in the illustrated embodiment but this relationship
may be vice versa or both extension segments 30, 35 may have the same size.
In this regard, taking account 15 of a likelihood that the crotch region 13
might be partially broken rather on the side of the rear waist region 12
than on the side of the front waist region 11, for example, when the diaper
10 is put on the aged wearer in a sitting posture as will be described in
more detail later, the extension segment 35 is 20 preferably larger than
the extension segment 30 and the mul Mayer zone 44 is preferably formed in
the crotch region 13 on the side of the rear waist region 12 over a range
as large as possible. {0025}  17   As a material of the base sheet 25 and
the front and rear waist sheets 26, 27, for example, at least one of a
spunbonded fibrous nonwoven fabric, an SMS
(spunbonded/meltblown/spunbonded) fibrous nonwoven fabric, an air-through
fibrous nonwoven fabric, 5 a plastic sheet and a laminate thereof, each
having a mass per unit area in a range of about 10 to about 40 g/m2 and a
fiber density in a range of about 0.03 to about 0.10 g/cm3may be used. In
the illustrated embodiment, as a material of the base sheet 25, an SMS
fibrous nonwoven fabric having a mass per unit area 10 in a range of about
12 to about 18 g/m2, preferably having amass per unit area of about 15 g/m2
is used and as a material of the front and rear waist sheets 26, 27, a
spunbonded fibrous nonwoven fabric having a mass per unit area in a range
of about 14 to about 20 g/m2, preferably having a mass per unit area of
about 1517 g/m2. {0026} When the base sheet 25 and the front and rear waist
sheets 26, 27 are formed of a fibrous nonwoven fabric, in at least one of
the base sheet 25 and the front waist sheet 26 or in at least 20 one of the
base sheet 25 and the rear waist sheet 27, most of 



component fibers are preferably oriented substantially in coincidence with
the longitudinal direction Y of the diaper 10 or a percentage of the
component fibers oriented substantially  18 in coincidence with the
longitudinal direction Y of the diaper 10 is preferably higher than the
component fibers oriented not in coincidence with the longitudinal
direction Y of the diaper 10. Such countermeasure is effective to restrict
a likelihood 5 that the peripheries of the leg-openings
mightbepartiallybroken along the first and second boundaries extending in
the transverse direction X. 100271 While the folded portions 33, 38 of the
front and rear waist 10 sheets 26, 27 are formed of the same material as
that of the main parts 29, 34 in the illustrated embodiment, it is possible
to form these folded portions 33, 38 from separately prepared sheet
material and to secure them to the skin-facing surface of the main parts
29, 34. It is also possible to form the front 15 and rear waist sheets 26,
27 from a single sheet material having the same shape as the base sheet 25
defining a basic shape of the diaper 10 and to form the base sheet 25 from
a pair of sheet members respectively having the same shapes as the front
and rear waist sheets 26, 27. Even in this case, the central segment 20 13C
in the crotch region 13 is the monolayer zone 43 adapted to assure an
advantageous effect of the present invention described later in detail.
100281  19   As the first and second waist elastics 31, 32, for example,
string or strand elastics each having a fineness in a range of about 470 to
about 1240 dtex and an elongation ratio in a range of about 1.5 to about
3.5 may be used. The fineness as well as 



5 the elongation ratio thereof are not limited to the above ranges but may
be appropriately selected. In the illustrated embodiment, as the first and
second waist elastics 31, 32, from the side of the crotch region 13, two
elastics each having a fineness of about 620 dtex, nine elastics each
having a fineness of about 10 780 dtex, four elastics each having a
fineness of about 470 dtex are arranged at substantially the same intervals
(pitches) and, in addition to them, ten elastics each having a fineness of
about 940 dtex at pitches smaller than the pitches for the precedent
elastics. 15{0029} As each set of the leg-elastics 37, a plurality of
elastic yarns or threads having a fineness in a range of about 500 to about
800 dtex, preferably having a fineness of about 620 dtex are arranged and,
depending on the stiffness of the base sheet 25 20 and front and rear waist
sheets 26, 27, assuming that these sheets are formed of a fibrous nonwoven
fabric as widely used in the relevant technical field, an elongation ratio
of the leg-elastics 37 in the segments (rectilinear segments) thereof
overlapping  20 the liquid-absorbent structure 15 and rectilinearly
extending in the transverse direction X along the inner end 27a of the rear
waist sheet 27 is in a range of about 1.0 to about 2.0, preferably about
1.4 and an elongation ratio in the segments 5 extending along the lateral
inner ends 27e, 27f of the rear waist sheet 27 (oblique segments) is in a
range of about 2.0 to about 2.5, preferably about 2.3. The elongation ratio
of the leg-elastics 37 may be set to be lower than the elongation ratio of
the oblique segments in this manner to inhibit a likelihood 10 that the
liquid-absorbent structure 15 might be deformed under contraction of the
leg-elastics 37 and the liquid-absorption capacity thereof might be
deteriorated. 



{00301 As illustrated in Fig. 4, the interval (pitch) between each 15 pair
of the adj acent elastics in the first and secondwaist elastics 31, 32,
respectively, arranged in the front and rear waist regions 11, 12 is
smaller than both a dimension L6 in the longitudinal direction Y from an
innermost elastic 31a to the first boundary 40 and a dimension L7 in the
longitudinal direction Y from an 20 innermost elastic 32a to the second
boundary 41. Specifically, the pitch of the first and second waist elastics
31, 32 is in a range of about 6.0 to about 10.0 mm, the dimension L6 is in
a range of about 30.0 to about 80.0 mm and the dimension L is  21 in a
range of about 90.0 to about 150.0 mm. In consequence, a stiffness of the
front and rear waist regions in each portion defined between each pair of
the adjacent elastics of the first and second waist elastics 31, 32 is
higher than a stiffness in 5 the portions of the front and rear waist
regions extending downward from the respective innermost elastics 31a, 32a.
This means that, for example, even when the wearer bends forward and, as a
result, the front waist region 11 is folded and the region extending
downward from the elastic 31a is significantly folded to form 10 noticeable
gathers, none of noticeable gather is developed in the portion defined
between each pair of the adj acent first waist elastics 31. In this way,
the stretching properties of the elastic zone defined by the first waist
elastics 31 should not be limited. { 0031} 



15In the portion of the crotch region 13 near to the front waist region 11
of the diaper 10 according to the illustrated embodiment, the leg-elastics
37 are not arranged between the base sheet 25 and the extension segment 30
of the front waist sheet 26 and arranged only the portion of the crotch
region 13 close to the 20 rear waist region 12. As a result, the portion of
the crotch region 13 close to the front waist region 11 is not formed with
gathers or substantially not formed with gathers. Consequently, a
possibility of developing the gathers catching the wearer's  22 legs can be
inhibited and therefore a possibility that the wearer s skin might be
irritated due to contact of the wearer's thighs with such gathers is also
inhibited. {0032} 5Referring to Figs. 2 and 3, the liquid-absorbent
structure 15 includes a front end portion 15A, a rear end portion 158 and a
central portion 15C extending between the front and rear end portions 15A,
158. The liquid-absorbent structure 15 lies on the skin-facing surface and
has a body side liner 50 formed of 10 a liquid-permeable fibrous nonwoven
fabric, an absorbent core 51 having a pair of concave lateral edges 51a, a
pair of containment sheets 52 and a leakage barrier sheet 53. The absorbent
core 51 includes a core material 55a formed of a mixture of fluff pulp
having a mass per unit area in a range of about 0 to about 



15 500 g/m2 and absorbent polymer particles or the like, and a
liquid-absorbent and diffusive core wrapping sheet 55b such as tissue paper
adapted to wrap the core material 55a as a whole. The containment sheets 52
are provided on inner surfaces thereof with elongate liquid-impermeable
leakage barrier films 56. 20 00331   The paired containment sheets 52 are
spaced apart from each other in the transverse direction X and each of the
containment sheets 52 has a proximal edge 52a secured between the absorbent
23 core 51 and the associated leakage barrier sheet 53 and a distal edge
52b lying outboard of the leakage barrier sheet 53 as viewed in the
transverse direction X and extending in the longitudinal direction Y.
Within the distal edge 52b, elastics 57 are 5 contractibly attached under
tension. Upon contraction of the elastic 57, the distal edge 52b is spaced
away from the body side liner 50 toward the wearer's body and comes in
close contact with the wearer's thighs to prevent leakage of body waste.
The leakage barrier sheet 53 is formed of at least one of a 10
liquid-impermeable fibrous nonwoven fabric, a liquid-impermeable but
breathable plastic film and a laminate thereof and arranged so that at
least a substantially entire lower surface of the absorbent core 51 may be
covered with the leakage barrier sheet 53 to prevent bodily fluids from
leaking 15 through the non-skin-facing surface (bottom surface) of the
liquid-absorbent structure 15. 100341 Referring to Figs. 3 and 5, the
liquid-absorbent structure 15 and the chassis 14 (the base sheet 25) are
affixed to each other 20 by the intermediary of a joint region 60 formed of
a known joining means such as a hot melt adhesive applied to at least one
of opposing surfaces of the liquid-absorbent structure 15 and the chassis
14 (the base sheet 25). The joint region 60 includes 



24 a front end joint region 61 in which the front end portion 15A of the
liquid-absorbent structure 15 is secured to the inner surface of the
chassis 14, a rear end joint region 62 in which the rear end portion 153 of
the liquid-absorbent structure 15 5 is secured to the inner surface of the
chassis 14 and an intermediate joint region 63 defined between the first
and rear end joint regions 61, 62 and in which the central portion 15C of
the liquid-absorbent structure 15 is affixed to the inner surface of the
chassis 14. 10{0035} The intermediate joint region 63 is spaced apart from
the front and rear end joint regions 61, 62 in the longitudinal direction Y
by predetermined dimensions and includes a substantially rectangular
central joint region 70 extending from the portion 15 of the crotch region
13 close to the front waist region 11 to the lower end of the rear waist
region 12, first lateral joint regions 71 lying outboard of the central j
oint region 70 as viewed in the transverse direction X in the portion of
the crotch region 13 close to the front waist region 11 and extending in
the 20 longitudinal direction Y, and second lateral joint regions 72 lying
outboard of the central joint region 70 as viewed in the 



transverse direction X in the portion of the crotch region 13 close to the
rear waist region 12. The first and second lateral  25 joint regions 71, 72
are continuous with the central joint region 70 in the transverse direction
X in such a manner that the first boundary 40 extends across the first
lateral joint regions 71 and the second boundary 41 extends across the
second lateral 5 joint regions 72. The description used herein "the first
boundary 40 extends across the first lateral joint regions 71" means that,
within the first lateral joint regions 71 (joint region 60) , the first
lateral joint regions 71 directly or indirectly overlap the boundary 40 in
a thickness direction of the diaper 10 and 10 the description used herein
"the second boundary 41 extends across the second lateral joint regions 72"
similarly means that, within the second lateral joint regions 72, the
second lateral joint regions 72 directly or indirectly overlap the boundary
41 in the thickness direction of the diaper 10. 15(00361 The front and rear
end joint regions 61, 62 are provided for the purpose of stably affixing
the liquid-absorbent structure 15 to the multilayer zone 44 of the chassis
14 and therefore these joint regions preferably have the desired dimensions
in 20 the longitudinal direction Y, specifically, dimensions L8, L9 of the
front and rear end joint regions 61, 62 in the longitudinal direction Y are
in a range of about 10 to about 100 mm, preferably in a range of about 30
to about 80mm. In the illustrated embodiment, 



26 the dimension L8 of the front end joint region 61 in the longitudinal
direction Y is about 60 mm and the dimension L9 of the rear end joint
region 62 in the longitudinal direction Y is about 40 mm, namely, the
dimension L8 is larger than the 5 dimension L9. However, the dimension L9
may be larger than the dimension L8 or these two dimensions L8, L9 may be
substantially the same as long as the liquid-absorbent structure 15 can be
stably affixed. {0037} 10In parts of the peripheries of the respective
leg-openings, more specifically, in portions of the crotch region 13 close
to the front waist region 11, corners 73 (flap-like portions) formed of the
multilayer zone 44 are defined between the first lateral joint regions 71
and the concave lateral edges of the 15 crotch region 13. A dimension of
the corners 73 in the longitudinal direction Y is the same as the dimension
L3 in the longitudinal direction Y of the extension segment 30 of the front
waist sheet 26 and preferably at least about 30 mm or more. 00381
20Referring to Fig. 7, when the diaper 10 is put on, for example, an aged
person for whom it is difficult to support the body on one foot, it is
necessary for the wearer or a care person to insert the wearer's legs 74L,
74R into the leg-openings 24 and  27 then to lift a portion of the wearer's
buttocks corresponding to one leg with a remaining portion of the buttocks
corresponding to the other leg placed on the floor or the seat of a chair
in order that the diaper 10 can be pulled up one side by one side 



5 to put the diaper 10 on the proper position. In this case, the aged
wearer often holds the front waist region 11 or the lateral portions of the
diaper 10 in vicinities of the seams 22 since the aged wearer is often
humpbacked and cannot smoothly extend the left hand toward the back.
10{0039} After the side of the diaper 10 associated with the leg 74L has
been pulled up, the portion of the buttocks at the side associated with the
leg 74R is lifted and the diaper 10 is pulled up with the portion of the
buttocks associated with the leg 74L 15 kept in contact with the seat of
the chair. In this posture of the wearer, the rear waist region 12 of the
diaper 10 associated with the leg 74L is pressed against the seat of the
chair under the wearer's own weight. If the wearer holds the front waist
region 11 or the lateral portion and pulls up the diaper 10 in 20 this
situation, a region 75 of the liquid-absorbent structure 15 intersecting
with the leg-opening 24 is put in contact with the inner side of the
wearer's thigh as being caught thereby and, in consequence, the leg-opening
periphery is pulled in the  



28 longitudinal direction between the region 75 and the wearer's right hand
76R. When the front waist region 11 as a whole and the leg-opening
periphery are subjected to the tensile stress functioning to pull them in
the longitudinal direction, if the 5 inner end of the front waist region 11
and the lateral edges of the crotch region 13 are orthogonal to each other,
the tensile stress will be concentrated into a region 77 apt to be
remarkably deformed and eventually there is a likelihood that the
leg-opening periphery might be partially broken. 10{0040}   Even when the
diaper 10 is put on an aged wearer who is able to support the body on one
foot or an infant wearer in a standing posture, if the wearer's body
slightly wet, for example, immediately after the wearer had a bath, the
front and rear waist 15 regions 11, 12 stick to the wearer's skin
increasing frictional heat and it becomes difficult to pull up the diaper
10 smoothly. In such a situation also, if the front waist region 11 is held
and it is tried to pull up the diaper 10 forcibly, there is a likelihood
that the leg-opening periphery might be partially 20 broken. {0041}
However, the diaper 10 according to the present invention includes, in the
portion of the crotch region 13 close to the  29 front waist region 11, the
corners 73 formed of the multilayer zone 44 and contoured by the inner end
lid of the front waist region 11, the lateral edges 19c of the crotch
region 13, the first lateral joint regions 71 (joint region 60) and the
first 5 boundary 40. Consequently, the inner end lld of the front waist 



region 11 is no more orthogonal to the lateral edges 19c of the crotch
region 13 and rather gentle curves extend from the inner end lid of the
front waist region 11 to the lateral edges 19c of the crotch region 13. In
this way, the tensile stress due 10 to a remarkable deformation is not
concentrated into any point and rather disconcentrated in the respective
corners 73. Further, the first boundary 40 lies inboard of the portion 77
in which the inner end lld of the front waist region 11 intersects with the
curved lateral edges 19c of the crotch region 13, and in 15 the vicinity of
the portion 77, located is the multilayer zone 44 composed of the base
sheet 25 and the front waist sheet 26. The multilayer zone 44 has a
relatively high sheet strength and a correspondingly high break resistance.
Therefore, even if the wearer holds the front waist region 11 with the left
hand 76L 20 and pulls up this or the wearer holds the waist-opening
periphery with the right hand 76R and pulls up this without taking account 



of the situation that the liquid-absorbent structure 15 is partially caught
by the inner side of the leg 74R in the contact  30 region 75, the corners
73 lying outboard of the lateral edges of the liquid-absorbent structure 15
should not be partially broken. 100421 5The arrangement such that the first
boundary 40 extending in the transverse direction across the joint region
60 ensures the liquid-absorbent structure 15 to be affixed to the vicinity
of the first boundary 40 and makes it possible to lessen a difference in
degree of elongation percentage and deformation (variation 10 in a tensile
strength of a sheet) due to the number of sheets in the leg-opening
periphery and thereby to prevent the sheets from being broken along or in
the vicinity of the boundary 40. When the joint region 60 is located only
in the monolayer zone 43, if body waste is discharged onto the inner
surface of the 15 liquid-absorbent structure 15 of the diaper put on the
wearer's body, the monolayer zone 43 might be pulled downward under the own
weight of the liquid-absorbent structure 15 and the monolayer zone 43
having a relatively low sheet strength might be partially broken. However,
the first and second boundaries 40, 41 extend 20 across the joint region 60
and, as a result, the multilayer zone 44 sufficiently shares the load to
prevent the monolayer zone 43 from being partially broken. 100431  31   In
the illustrated embodiment, the first lateral joint regions 71 are spaced
apart from the second lateral joint regions 72 by a given dimension and, in
consequence, the liquid-absorbent structure 15 as a whole should not be
pulled toward the rear 5 waist region 12 in cooperation with the
leg-elastics 37 and the absorbent core 51 should not be shortened or
displaced. Further, while the central segment 13C in the crotch region 13
is monolayered and relatively flexible, the number of the joint regions in
which the liquid-absorbent structure 15 is affixed may be kept to the 



10 minimum necessary to maintain the desired flexibility. 10044) The
arrangement such that the front and rear end joint regions 61, 62 are
spaced apart from the intermediate joint region 63 ensures the
liquid-absorbent structureIStoconformtomovements 15 of the wearer's body
more smoothly than where the front and rear joint regions are continuous
with the intermediate joint region 63. Particularly in the front waist
region 11, the front end portion lies outboard of the intermediate joint
region 63 as viewed in the longitudinal direction Y but the
liquid-absorbent 20 structure 15 is not affixed to the chassis 14 between
the intermediate joint region 63 and the front end joint region 61. With
this arrangement, the contractile force of the first waist elastics 31
should not directly affect the front end portion  32 of the absorbent core
51 and should not develop gathers causing the absorption capacity thereof
to be deteriorated. 



(00451 The portions of the crotch region 13 close to the front and 5 rear
waist regions 11, 12 and lying on front- and back-sides of the wearer are
formed of the multilayer zone 44, respectively, and the permeability in
these portions is lower than where these portions are formed of the
monolayer zone 43. As a result, it is possible to prevent the wearer's skin
from being visually 10 recognized through the diaper 10 from outside.
{00461 <Tensile Strength Test>   To compare a break-resistance (tensile
strength) of the crotch region 13whenthe diaper 10 ispulledinthe
longitudinal direction 15 Y according to the embodiment of the present
invention and the diaper according to a comparative example, a test
described hereunder was carried out. (00471 <Example> 20For the diaper 10
according to the present invention used in the present test, an SMS
nonwoven fabric having a mass per unit area of about 15.0 g/m2 was used as
a material of the base sheet 25, a spunbonded nonwoven fabric having a mass
per unit area  33 



of about 17.0 g/m2was used as a material of the front waist sheet and a hot
melt adhesive was used as a bonding means to form the joint region 60.
{00481 5 <Comparative Example>   The diaper used as the Comparative Example
was similar to the Example in terms of the basic construction except the
shape of the front waist sheet 26. Specifically, the front waist sheet 26
did not have the extension segment 30, the inner end 26a of 10 the
frontwaist sheet 26, i.e., the firstboundary40 rectilinearly extends in the
transverse direction X integrally with the inner end of the front waist
region 11, and the crotch region 13 as a whole was formed of the base sheet
25 alone. An SMS nonwoven fabric having a mass per unit area of about 15.0
g/m2 was used 15 as a material of the base sheet 25, a spunbonded nonwoven
fabric having a mass per unit area was used as a material of the front
waist sheet and a hot melt adhesive was used as a material of the bonding
means to form the joint region 60. {0049} 20 <Test Method>   For this test,
AUTOGRAPH (Model AG-1kNI) manufactured by Shimadzu Corporation in Japan was
used. The method of test will be described hereunder with reference to
Figs. 8 and 9. The front  34 and rear waist regions 11, 12 were peeled off
from each other at the seams 22 and the diaper 10 was cut along the
imaginary transverse center line Q-Q to obtain a piece including the front
waist region 11 used as a test piece. The test piece was held 5 by a pair
of chucks 90, 91. More specifically, a cantle at which the front end 17 and
the lateral edge Ha of the front waist region 11 intersects each other was
clamped by the chuck 90 and the region in which the portion of the
liquid-absorbent structure 15 lying outboard of the absorbent core 51 as
viewed in the 10 transverse direction X overlaps the chassis 14 in the
crotch region 13 was clamped by the chuck 91. A distance dimension between
these two chucks 90, 91 was about 150 mm in the initial setting. The chuck
90 was moved away from the chuck 91 at a movement rate of about 500mm/min
so that thepairedchucks 90, 91maybe gradually 15 spaced away from each
other until the diaper 10 began to be partially broken and a value of
tensile stress (N) at this moment was measured. The test was repeated ten
times for the respective diapers and the average value, the minimum value
and the maximum value are indicated in TABLE 1. 20(00501 



{TABLE 1}  35  Average Value (N) Maximum Value (N) Minimum Value (N)
Example 68.4 74.0 61.8 Comparative Example 53.6 67.2 46.0  



100511 <Test Result> As indicated in TABLE 1, all of the average value, the
maximum 5 value and the minimum value indicated by the Example are higher
than those indicated by the Comparative Example, and from this test it was
verified that the diaper 10 according to the Example is superior to the
diaper according to the Comparative Example in the tensile strength as well
as in the break-resistance. 10{0052}   The constituent members of the
disposable diaper 10 as one example of the pants-type wearing articles
according to the present invention are not limited to those described in
the description but other types or kinds of materials widely used 15 in the
relevant technical field may be used without limitation and the terms
"first" and "second" used in the description and Claims are used herein
merely to distinguish similar elements or similar position. i00531 20The
disclosure relating to the present invention as has been  36 described
above may be summarized in the aspects as will be described below. {00541
A pants-type wearing article having a longitudinal direction 5 and a
transverse direction being orthogonal to the longitudinal direction, and
including: a skin-facing surface; a non-skin-facing surface; 



a front waist region; 10a rear waist region;    a crotch region extending
between the front and rear waist regions and having concave lateral edges;
a chassis defining the front and rear waist region and the crotch region;
and 15a liquid-absorbent structure affixed to the skin-facing surface of
the chassis and extending in the longitudinal direction at least in the
crotch region, wherein:   the chassis includes a base sheet defining the
front and rear waist regions and the crotch region and front and rear waist
20 sheets spaced apart from each other in the longitudinal direction and
defining together with the base sheet the front and rear waist regions; the
front and rear waist regions and at least a portion of the  37 crotch
region close to the front waist region define a multilayer zone composed of
the base sheet and the front waist sheet layered with each other and a
central segment of the crotch region defines a monolayer zone formed of the
base sheet alone; 5a boundary between the multilayer zone and the monolayer
zone extends in the transverse direction; and   the multilayer zone
includes corners each surrounded by the boundary, an inner end of the front
waist region, a joint region in which the liquid-absorbent structure is
affixed to the chassis 10 and the concave lateral edge of the crotch
region, wherein the boundary extends across the joint region. 



{00551   The present invention disclosed in the above paragraph {0054} may
include at least the following embodiments: 15(1) The joint region includes
a central joint region extending in the longitudinal direction at least in
the crotch region and a pair of first lateral joint regions lying outboard
of the central joint region as viewed in the transverse direction and
extending in the longitudinal direction in the portion of the crotch region
20 close to the front waist region.  (2) The joint region includes the
central joint region extending in the longitudinal direction at least in
the crotch region and a pair of second lateral joint regions lying outboard
of the  38 central joint region as viewed in the transverse direction and
extending in the longitudinal direction in the portion of the crotch region
close to the rear waist region and the portion of the crotch region close
to the rear waist region is the 5 multilayer zone and the boundary between
the multilayer zone and the monoiayer zone extends across the joint region
in the transverse direction.  (3) Each of the corners has a dimension in
the longitudinal direction of at least about 30 mm. 10(4) The joint region
includes an intermediate joint region having, in turn, the central joint
region and the first and second lateral joint regions, and front and rear
end joint regions spaced apart from the intermediate joint region in the
longitudinal direction and lying in the front and rear waist regions,
respectively. 15 (5) The multilayer zone lying on the portion of the crotch
region close to the rear waist region is provided with a plurality of
leg-elastics include rectilinear segments extending in the transverse
direction and intersect with the liquid-absorbent structure and curved
segments lying on lateral portions of the 20 rectilinear segments as viewed
in the transverse direction and concavely extending along the lateral edges
of the crotch region and wherein the rectilinear segments have an
elongation ratio lower than that of the curved segments.  



39  (6) Of the front and rear waist regions, at least the front waist
region is provided with a plurality of waist elastics extending in the
transverse direction and spaced apart from each other in the longitudinal
direction and a distance dimension in the 5 longitudinal direction from an
innermost one of the waist elastics to the boundary is larger than a
distance dimension between each pair of the adjacent waist elastics.  (7)
At least one of the base sheet and the front and rear waist sheets is
formed of a fibrous nonwoven fabric and component fibers 10 of the fibrous
nonwoven fabric are oriented in the longitudinal direction. {Reference
Signs List} {0056} 10disposable pants-type diaper (pants-type wearing
article) 1511front waist region 12rear waist region 13crotch region
14chassis 15liquid-absorbent structure 2025base sheet 26front waist sheet
27rear waist sheet 



31first waist elastics (waist elastics)  40 32second waist elastics (waist
elastics) 37leg-elastics 40first boundary (boundary) 41second boundary
(boundary) 560joint region 61front end joint region 62rear end joint region
63intermediate joint region 70central joint region 1071first lateral joint
regions 72second lateral joint regions 73corners L3dimension of extension
segment of front waist sheet in 



longitudinal direction 15Xtransverse direction longitudinal direction 20
41 {Claims} } {Claim 1}       A pants-type wearing article having a
longitudinal direction 5 and a transverse direction being orthogonal to the
longitudinal direction, comprising: a skin-facing surface; a
non-skin-facing surface; a front waist region; 10a rear waist region;     a
crotch region extending between the front and rear waist regions and having
concave lateral edges;     a chassis defining the front and rear waist
region and the crotch region; and 15a liquid-absorbent structure affixed to
the skin-facing 



surface of the chassis and extending in the longitudinal direction at least
in the crotch region, wherein:     the chassis includes a base sheet
defining the front and rear waist regions and the crotch region and front
and rear waist 20 sheets spaced apart from each other in the longitudinal
direction and defining together with the base sheet the front and rear
waist regions; the front and rear waist regions and at least a portion of
42 the crotch region close to the front waist region define a multilayer
zone composed of the base sheet and the front waist
sheetlayeredwitheachotheranda central segment of the crotch region defines
a monolayer zone formed of the base sheet alone; 5a boundary between the
multilayer zone and the monolayer zone extends in the transverse direction;
and     the multilayer zone includes corners each surrounded by the
boundary, an inner end of the front waist region, a joint region in which
the liquid-absorbent structure is bonded to the chassis 10 and the concave
lateral edge of the crotch region, wherein the boundary extends across the
joint region. {Claim 2}     The wearing article according to claim 1,
wherein the joint region includes a central joint region extending in the
15 longitudinal direction at least in the crotch region and a pair of first
lateral joint regions lying outboard of the central joint region as viewed
in the transverse direction and extending in the longitudinal direction in
the portion of the crotch region close to the front waist region. 20{Claim
3}     The wearing article according to claim 1 or 2, wherein the joint
region includes the central joint region extending in the longitudinal
direction at least in the crotch region and a pair 



43 of second lateral joint regions lying outboard of the central joint
region as viewed in the transverse direction and extending in the
longitudinal direction in the portion of the crotch region close to the
rear waist region and the portion of the crotch 5 region close to the rear
waist region is the multilayer zone and the boundary between the multilayer
zone and the monolayer zone extends across the joint region in the
transverse direction. {Claim 4}        The wearing article according to any
one of claims 1 through 10 3, wherein each of the corners has a dimension
in the longitudinal direction of at least about 30 mm. {Claim 5}     The
wearing article according to claim 3 or 4, wherein the joint region
includes an intermediate joint region having, in 15 turn, the central joint
region and the first and second lateral joint regions, and front and rear
end joint regions spaced apart from the intermediate joint region in the
longitudinal direction and lying in the front and rear waist regions,
respectively. (Claim 6) 20The wearing article according to any one of
claims 3 through 5, wherein the multilayer zone lying on the portion of the
crotch region close to the rear waist region is provided with a plurality
of leg-elastics include rectilinear segments extending in the  44 



transverse direction and intersect with the liquid-absorbent structure and
curved segments lying on lateral portions of the rectilinear segments as
viewed in the transverse direction and concavely extending along the
lateral edges of the crotch region 5 and wherein the rectilinear segments
have an elongation ratio lower than that of the curved segments. {Claim 7}
The wearing article according to anyone of claims 1 through  6, wherein, of
the front and rear waist regions, at least the 10 front waist region is
provided with a plurality of waist elastics extending in the transverse
direction and spaced apart from each other in the longitudinal direction
and a distance dimension in the longitudinal direction from an innermost
one of the waist elastics to the boundary is larger than a distance
dimension 15 between each pair of the adjacent waist elastics. {Claim 8}
The wearing article according to any one of claims 1 through  7, wherein at
least one of the base sheet and the front and rear waist sheets is formed
of a fibrous nonwoven fabric and component 20 fibers of the fibrous
nonwoven fabric are oriented in the longitudinal direction. 






