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(57) Abstract: Anunderpants-tvpe
disposable wearing article (1A)
comprising a  liquid-permeable
front sheet, a liquid-impermeable
back sheet, a liquid-absorbable
panel interposed  thereberween,
a liquid-impermeable outer sheet
positioned outside the back sheet,
a trunk-encircling opening (15),
leg-encircling openings (16, 17),
a first bent guide section (19)
formed in the lefi-hand half’ of
Y an inside leg region (9), a second
bent guide section (20) formed in
the right-hand half of the inside
leg region (9), a third bent guide
section (21) transversely extending
hetween the first and second bent
guide sections (19, 20), wherein
the first and second areas (25,
26) of the inside leg region (9) are
bent at the first and second bent
guide sections (19, 20) and folded
inwardly of the leg-encircling
openings (16, 17), and the third
area (27) of the inside leg region
(9) is bent at the third bent guide
section (21) and folded toward the
trunk-encircling opening (15).
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SPECIFICATION

PANTS-TYPE DISPOSABLE WEARING ARTICLE

TECHNICAL FIELD OF THE INVENTION
This invention relates to a pants-type disposable wearing

article for absorption and containment of bodily discharges.

BACKGROUND ART OF THE INVENTION

Conventional pants-type disposable wearing articles
include a liquid-pervious topsheet, a liquid-impervious
backsheet and a 1liquid-absorbent panel interposed between these
two sheets so as to define front and rear waist regions opposed
to each other and a crotch region extending between thesé waist
regions. The front and rear waist regions are connected to each
other along transversely opposite side edge portions of these
waist regions which are overlaid to form a waist-hole and a pair
of leg-holes.

The leg-holes are surrounded by associated
leg-surrounding flaps extending along outer edges of the
associated side edge portions of the panel in a leg-surrounding
direction. The leg-surrounding flaps have free side edge

portions curving inwardly in a transverse direction from tops
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toward bottoms of the associated leg-holes so that a

transverse dimension between the free side edge portions
is winimized in the vicinity of the bottoms of the
respective leg-holes. 1In this article, a transverse
dimension each of the crotch region is smaller than a
transverse dimension of the front and rzar waist regions
has. In other words, with the front and rear waist regions
disconnected from each other and then developed, the
article has a hourglass-like planar shape. Such pants-type
wearing articles are disclosed, for example, in Japanese
Patent Application Nos. 1999-104177A; 1£99-104180A; 1999-
155904A; and 1999-169403A.

When the above-cited wearing article is viewed from
above the waist-hole being opened, it 1s found that the
leg-holes are opened in the transverse direction of the
article while the waist-hole is opened in the longitudinal
direction of the article. With a consequence, the waist-
hole is not in alignment with the leg-holes and the leg-
surrounding flaps extending in the vicinity of the bottoms
of the respective leg-holes lie ahead c¢f the waist-hole.
In the case of this article, there is an anxiety that the
wearer's toes and/or heels might get stuck with the leg-
surrounding flaps lying in the vicinity of the bottoms of
the leg-holes as the wearer intends to guide his or her
legs through the waist-hole then through

VsharonDanieNSpocADMC 2003 207283 epeci amendments 9aug0?.doc
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the leg-holes. As a result, it is likely that the operation
of wearing the article might be inconveniently retarded.

In this article, a transverse dimension Vof thé crotch
region in the vicinity of the bottoms of the respective
leg-holes is larger than a transverse dimension of the wearer's
crotch and the crotch region of the articie can not be fitly
put in the crotch of the wearer after the article has been put
on the wearer's body. Consequently, the crotch region of the
‘article becomes bulky and creates an uncomfortable feeling
against the wearer. With the article, the leg-surrounding
flaps are irregularly folded or the panel is formed with a
plurality of irregular wrinkles as the crotch region of the
article is squeezed in the crotch region of the wearer. These
folds or wrinkles may sometimes deteriorate an excretion
aﬁsorbing function in the crotch region and even allow the
excretion to leak from the crotch region.

The transverse dimension of the wearer's crotch is
generally in a range of 3 - 8 cm. In many of the articles on
the market, the minimum dimension of the panel in the crotch
region is generally in a range of 10 - 20 cm and the minimum
dimension between the transversely opposite free outer side
edge portions of the leg-surrounding flaps in the crotch region

is generally in a range of 15 - 30 cm. In the articles on the
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market, therefore, the transverse dimension of the crotch
region in the vicinity of the bottoms of the respective
leg-holes is larger than the transverse dimension of the

wearer's crotch.

A reference herein to a patent document or other
matter which is given as prior art is not to be taken as
an admission that that document or matter was, in
Australia, known or that the information it contains was
part of the common general knowledge asi at the priority
date of any of the claims.

It would be advantageous for the present invention to
provide a pants-type disposable wearing article having its
crotch region adapted to be fitly put in the wearer's
crotch so that the article can be put on the wearer's body
without being retarded and can be free from creating an

uncomfortable feeling against the wearer

DISCLOSURE OF THE INVENTION

According to this invention, there is provided a
pants-type disposable wearing article having front and
rear waist regions opposed to each other and a crotch
region extending between these waist regions, the article
including a liquid-pervious sheet, a liguid-impervious
sheet and a liquid-absorbent panel interposed between
these sheets and extending over the crotch region into the
front and rear waist regions so as to define a waist-hole
enclosed by waist ends extending in a waist-surrounding
direction and left and right 1leg-holes respectively
enclosed by leg-surrounding side edge »portions extending

in a leg-surrounding direction.

The article according to this invention further
includes

V:AshoronDanishS pechDMC 2003 207263 spect smendments 9eug0?.doc
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a first folding guide extending in a left half of the crotch
region from a free edge of the leg-surrounding side edge portion
lying in the vicinity of a top of the left leg-hole so as to
define a convexity toward a transversely middle zone of the
crotch region, a second folding guide extending in right half
of the crotch region from a free edge of the leg-surrounding
side edge portion lying in the vicinity of a top of the right
leg-hole so as to define a convexity toward a transversely
middle zone of the crotch region and a pair of third folding
guides spaced from and opposed to each other in the
leg-surrounding direction and transversely extending between
the first and second folding guides; a first region extending
between the first folding guide and the free edge of the
leg-surrounding side edge portion, a second region extending
between the second folding guide and the free edge of the
leg-surrounding side edge portion and a third region contoured
by the first and second folding guides and the third folding
guides in the crotch region; and the first region and the second
region folded along the first folding guide and the second
folding guide to be tucked toward inner sides of the left and
right leg-holes and the third region is folded along the third
folding guides to be tucked inwardly of the article toward the

waist-hole.
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This invention includes the following embodiments. The
third folding guides are formed in the transversely middle zone
of the crotch region.

The crotch region is formed in its transversely middle
zone with a low stiffness zone so that the panel has a stiffness
lower in this low stiffness zone than in other zone of the panel.

The crotch region is formed in its transversely middle
zone with a panel-free zone.

The free edges of the leg-surrounding side edge portions
curve inwardly from the tops to bottoms of the leg-holes so that
a transverse dimension between these free edges of the side
edges is minimized at the bottoms of the leg-holes.

The minimum spacing dimension between the free edges of
the 1eg-surroundiﬁg side edge portions at the bottoms of the
leg-holes is in a range of 3 ~ 9 cm after the first and second
regions have been tucked.

The article further includes a pair of fourth folding
guides extending inside transversely opposite siae edges of the
panel in the leg-surrounding direction between the third
folding guides and a front end of the panel lying in the front
waist region, and the fourth folding guides are defined by low
stiffness zones in which the panel has a stiffness lower than

in other zone of the panel or by panel-free zones provided in
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the panel.

The article further includes a pair of fifth folding
guides extending inside the transversely opposite side edges
of the panel in the leg-surrounding direction between the third
folding guides and a rear end of the panel lying in the rear

waist region, and the fifth folding guides are defined by low

stiffness zones in which the panel has a stiffness lower than

in other zone of the panel or by panel-free zones provided in

the panel.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing a disposable wearing
article according to this invention;

Fig. 2 is a perspective view showing the article prior
to tucking of the first - third regions;

Fig. 3 is a partially cutaway developed plan view showing
the article of Fig. 2 with the front and rear waist regions
disconnected from each other;

Fig. 4 is a perspective view of the article as viewed from
the side of the crotch region;

Fig. 5 is a perspective view of the article as viewed from
the side of the left leg-hole;

Fig. 6 is a sectional view taken along a line A - A in

-10-
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Fig.1;

Fig. 7 is a diagram illustrating the article of Fig. 1
with the waist-hole opened, as viewed from above this
waist-hole;

Fig. 8 is a perspective view showing another embodiment
of the wearing article according to this invention;

Fig. 9 is a perspective view showing the article prior
to tucking of the first - third regions;

Fig. 10 is a partially cutaway developed plan view showing
the article of Fig. 9 with the front and rear waist regions
disconnected from each other;

Fig. 11 is a perspective view of the article as viewed
from the side of the crotch region;

Fig. 12 is a perspective view of the article as viewed
from the side of the left leg-hole;

Fig. 13 is a sectional view taken along & line B - B in
Fig. 8; and

Fig. 14 is a diagram illustrating the article of Fig. 8

with the waist-hole opened, as viewed from above the waist-hole.
DESCRIPTION OF THE BEST MODE FOR WORKING OF THE INVENTION

Details of a pants-type disposable wearing article

according to this invention will be more fully understood from

11-
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the description given hereunder in reference to the
accompanying drawings.

Fig. 1 is a perspective view showing a disposable wearing
article 1A, Fig. 2 is a perspective view showing the article
1A as before first - third regions 25, 26, 27 are tucked inwardly
and Fig. 3 is a partially cutaway developed plan view showing

the article 1A of Fig. 2 with front and rear waist regions 8,

10 disconnected from each other. Referring to Figs. 1 and 2,

a waist-surrounding direction is indicated by an arrow X1, a
transverse direction is indicated‘by an arrow X2, a longitudinal
direction is indicated by an arrow Y and a leg-surrounding
direction is indicated by an arrow 2. Referring to Figs. 2 and
3, first and second folding guides 19, 20 are indicated by solid
lines and third folding guide 21 are indicated by dashed lines.
Expression "inner surfaces of a topsheet 2, a backshget 3 and
an outer sheet 4, respectively" should be understood to be the
surfaces of these sheets facing a panel 5 and expression "outer
surfaces of these sheets 2, 3, 4" should be understood to be
the surfaces of these sheets facing away from the panel 5.
The article 1A includes the liquid-pervious topsheet 2
(liquid-pervious sheet) facing a wearer's body, the
liquid-impervious backsheet 3 (liquid-impervious sheet)

facing away from the wearer's body, a liquid-impervious outer

-12-
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sheet 4 (liquid-impervious sheet) lying outside the backsheet
3 and having an area larger than both the top- and backsheets
2, 3, and a liquid-absorbent panel 5 interposed between the top-
and backsheets 2, 3 and firmly attached to the inner surface
of at least one of these sheets 2, 3. In the article 1A, the
top- and backsheets 2, 3 cooperate with the panel 5 to define
a rectangular liquid-absorbent pad 6, and the outer sheet 4
defines pants 7.

The articlé 1A is composed of front and rear waist regions
8, 10 opposed to each other and a crotch region 9 extending
between these two waist regions 8, 10. The article 12’\ has waist-
end portions 11 of the front and rear waist regions 8, 10,
respectively, extending in the waist-surrounding direction
outside longitudinally opposite ends 5a, 5b of the panel 5,
fespectively, transversely opposite side edge portions 12 of
the front and rear waist regions 8, 10, respectively, extending
in the longitudinal direction outside transversely opposite
side edges 5c¢ of the panel 5, and leg-surrounding side edge
portions 13 of the crotch region 9 extending in the
leg-surrounding direction outside the transversely opposite
side edges 5c of the panel 5 in the leg-surrounding direction.

In the article 1A, the side edge portions 13 of the

respective waist regions 8, 10 are overlaid and joined at a

13-
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plurality of heat-sealing lines 14 arranggd intermittently in
the longitudinal direction along the respective side edge
portions 13. In the article 1A, a waist-hole 15 is surrounded
by waist-end portions 11 and a pair of leg-holes 16, 17 are
surrounded by the respective leg-surrounding side edge portions
13.

In the front and rear waist regions 8, 10 as well as in
a transversely middle zone 9a of the crotch region 9, the outer
surface of the backsheet 3 is firmly bonded to the inner surface
of the outer sheet 4 by means of an adhesive 18. Free edges
13a of the respective leg-surrounding side edge portions 13
curve inwardly in the transverse direction of the article 1A
from tops 16a, l7a toward bottoms 16b, 17b of the respective
leg-holes 16, 17 so that a transverse dimension between the free
edges 13a is minimized in the vicinity of the bottoms 16b, 17b
of the respective leg-holes 16, 17. .In the article 1A, as will
be seen in Fig. 3, a transverse dimension of the crotch region
g is smaller than a transverse dimension of both the front waist
region 8 and the rear waist region 10 so as to present a
substantially hourglass-like planar shape.

The outer sheet 4 is formed by a composite nonwoven fabric
including substantially non-stretchable hydrophobic fibrous

nonwoven fabric layers 4a, 4b laminated with each other. The

-14-




10

15

20

2002-032601

S12-

panel 5 extends over the crotch region 9 into the front and rear
waist regions 8, 10, respectively. The panel 5 includes a
mixture of fluff pulp and super-absorbent polymer particles or
a mixture of fluff pulp, super-absorbent polymer particles and
a thermoplastic synthetic resin fiber, in both cases,
compressed to a given thickneés . With consequence, the panel
5 has stiffness higher than those of the top- and backsheets
2, 3 and the outer sheet 4.

In the crotch region 9, first and second folding guides
19, 20 spaced from and opposed to each other in the transverse
direction so as to extend in the leg-surrounding direction and
a pair of third folding guides 21 spaced from and opposed to
each other in the leg-surrounding direction so as to extend in
the transverse direction. The crotch region 9 is provided in
its transversely middle zone 9a with a panel-free zone 22 in
the panel 5. The panel 5 is provided inside its transversely
opposite side edges 5¢ with a pair of fourth folding guides 23
extending in the leg-surrounding direction.

The first folding guide 19 is formed on the left half of
the crotch region 9 and curves inwardly in the transverse
direction from the free edge 13a of the leg-surrounding side
edge portion 13 lying in the vicinity of the top l6a of the left

leg-hole 16 toward the transversely middle zone 9a of the crotch

-15-
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region 9. The first folding guide 19 is defined by either side
sections 19a respectively extending between the free edge 13a
of the left leg-surrounding side edge portion 13 and the
transversely middle zone 9a and the middle section 19b lying
in the transversely middle zone 9a and extending between the
either side sections 19a. The either side sections 19a extend
from the free edgev 13a of the left leg-surrounding side edge
portion 13 to the transversely middle zone 9a of the crotch
region 9 so as to get nearer to a center line L bisecting the
crotch region 9 in left and right halves. The middle section
19b extends substantially in parallel to the center line L.

The second folding guide 20 is formed on the right half
of tHe crotch region 9 and curves inwardly in the transverse
direction from the free edge 13a of the leg-surrounding side
edge portion 13 lying in the vicinity of the top 17a of the right
leg-hole 17 toward the transversely middle zone 9a of the crotch
region 9. The second folding guide 20 is defined by either side
sections 20a respectively extending between the free edge 13a
of the right leg-surrounding side edge portion 13 and the
transversely middle zone 9a and the middle section 20b lying
in the transversely middle zone 9a and extending between the
either side sections 20a. The either side sections 20a extend

from the free edge 13a of the right leg-surrounding side edge

-16-




10

15

20

2002-032601

S14-

portion 13 to the transversely middle zone 9a of the crotch
region 9 so as to get nearer to the center line L. The middle
section 20b extends substantially in parallel to the center line
L. Themiddle sections 19b, 20b of the first and second folding
guides 19, 20 are spaced from each other by a given dimension
in the transverse direction with the center line L therebetween.

The third folding guides 21 are provided in the
transversely middle zone 9a of the crotch region 9 and extend
in the transverse direction between the first and second folding
guides 19, 20. More specifically, these third folding guides
21 are formed in the panel-free zone 22 which is, in turn, formed
in the panel 5. Instead of forming the third folding guides
21 in the transversely middle zone 9a of the crotch region 9,
it is possible to form the third folding guides 21 at the
positions in the crotch region 9 put aside toward the front and
rear waist regions 8, 10.

The fourth folding guides 23 are provided in the crotch
region 9 and respectively extend in the leg-surrounding
direction between the third folding guides 21 and the front end
Sa of the panel 5 lying in the front waist region 8. These fourth
folding guides 23 extend from the third folding guides 21 to
the front end 5a of the panel 5 so as to be gradually spaced

from the center line L. The fourth folding guides 23 are formed

17-
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in a panel-free zone 24. It is possible to form the fourth
folding guides 23 not only in the crotch region 9 but also in
the front waist region 8. It is also possible to formthe fourth
folding guides 23 in the front waist region 8 alone.

The crotch region 9 has a first region 25 extending
between the first folding guide 19 and the free edge 13a of the
left leg-surrounding side edge portion 13, a second region 26
extending between the second folding guide 20 and the free edge
13a of the right leg-surrounding side edge portion 13, and a
third region 27 extending between the middle zones 19b, 20b of
the first and second folding guides 19, 20 and the third folding
guide 21.

The first region 25 is folded inward of the article 1A
along the first folding guide 19 so as to be tucked toward the
inner side of the left leg-hole 16. The second region 26 is
folded inward of the article 1A along the second folding guide
20 so as to be tucked toward the inner side of the right leg-hole
17. The third region 27 is folded inward of the article 1A along
the third folding guides 21 so as to be tucked toward the
waist-hole 15.

In the article 1A, the first - third regions 25, 26, 27
may be folded along the first - third folding guides 19, 20,

21, respectively, to form imaginary folding lines 28, 29, 30

18-
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as indicated by dashed lines in Fig. 3. Then the first - third
regions 25, 26, 27 may be folded along the imaginary folding
lines 28, 29, 30 in conjunction with the folding guides 19, 20,
21. A sub-region 25a of the first region 25 extending between
the middle zone 19b of the first folding guide 19 and the
imaginary folding line 28 is contoured by a sub~region 25b of
the first region 25 defined by the free edge 13a of the left
leg-surrounding side edge portion 13, the either side sections
19a and the imaginary folding line 28. A sub-region 26a of the
second region 26 extending between the middle zone 20b of the
second folding guide 20 and the imaginary folding line 29 is
contoured by a sub-region 26b of the second region 25 defined
by the free edge 13a of the riéht leg-surrounding side edge
portion 13, the either side sections 20a and the imaginary
folding line 29.

In the pad 6, the longitudinally opposite end portions
2a, 3a of the top- and backsheets 2, 3 extending outwardly in
the longitudinal direction beyond the front and rear ends 5a,
5b of the panel 5 are overlaid and have respective inner surfaces
bonded to each other. The transversely opposite side edge
portions 2b, 3b of the top- and backsheets 2, 3 extending
outwardly in the transverse direction beyond the transversely

opposite side edges 5c¢ are overlaid and have respective inner

-19-
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surfaces bonded to each other. The pad 6 is provided on the
outer surface of the topsheet 2 with elastic members 31 secured
in a stretched state thereto and extending in the
leg-surrounding direction. The elastic members 31 are covered
with portions of the topsheet 2 folded back. Specifically, the
transversely opposite side edge portions 2b, 3b of the top- and
backsheets 2, -3 are folded back in the transverse direction of
the article 1A in the front and rear waist regions 8, 10. The
side edge portions 2b, 3b of the sheets 2, 3 lying in the front
and rear regions 8, 10 are thus collapsed \inwardly in the
transverse direction of the article 1A and the outer surface
of the topsheet 2 facing itself are bonded together.

Though not shown, it is possible to provide the pad 6
outside the respective side edges 5¢ of the panel 5 with
leak-barrier sheets independently of the top- and backsheets
2, 3. 1In this case, such leak-barrier sheets have fixed side
edge portions fixed the article 1A outside the side edges 5¢
of the panel 5, free side edgé portions normally biased to rise
above the panel 5 and longitudinally opposite end portions
collapsed inwardly in the transverse direction of the article
12 and bonded to the article 1A in the vicinity of transversely
opposite side edges 5a, 5b of the panel 5 in such a collapsed

state. The free side edge portions are provided with elastic

-20-
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members extending in the leg-surrounding direction and attached
thereto in a stretched state. A stock material for the
leak-barrier sheets may be selected from the group consisting
of a hydrophobic fibrous nonwoven fabric and a composite sheet
including the hydrophobic fibrous nonwoven fabric and a
liquid-impervious plastic film laminated thereupon.

The respective leg-surrounding side edge portions 13 are
formed by the transversely opposite side edge portions 2b, 3b
of the top- and backsheets 2, 3 and portions of the outer sheet
4 extending outwardly in the transverse direction beyond the
transversely opposite side edges 5c of the panel 5. The

leg-surrounding side edge portions 13 is provided with elastic

members 32 extending in the leg-surrounding direction and

secured thereto in a stretched state. The leg-surrounding
elastic members 32 are interposed between the nonwoven fabric
layers 4a, 4b and secured to these nonwoven fabric layers 4a,
4b. The waist-end portions 11 and the transversely opposite
side edge portions 12 are formed by portions of the outer sheet
4 extending outwardly in the longitudinal direction beyond the
longitudinally opposite ends 5a, 5b and in the transverse
diréction beyond the transversely opposite side edges 5¢ of the
panel 5. The waist-end portions 11 are respectively provided

with band-like waist-surrounding elastic members 33 extending

21-




10

15

20

2002-032601

-19-

in the waist-surrounding direction and secured thereto in a
stretched state. These waist-surrounding elastic members 33
are interposed between the nonwoven fabric layers 4a, 4b and
secured to the nonwoven fabric layers 4a, 4b.

To erect the article 1A in its state shown in Fig. 1 from
its state shown in Fig. 3 in the plan view, the article 1A is
folded in the crotch region 9 with the pad 6 inside so that the
front and rear waist regions 8, 10 may face each other, and then
the front and rear waist regiéns 8, 10 are connected to each
other by joining them in the vicinity of the respective side
edge portions 12. Finaliy, the first and second regions 25,
26 are folded along the first and second folding guides 19, 20
so that these regions 25, 26 may be tucked toward the inner side
of the left and right leg-holes 16, 17 as indicated by an arrow
Wl in Fig. 2. Then the third region 27 is folded along the third
folding guides 21 so that the third region 27 may be tucked inward
of the article 1A toward the waist-hole 15.

Fig. 4 is a perspective view of the article 1A as viewed
from the side of the crotch region 9, Fig. 5 is a perspective
view of the article 1A as viewed from the side of the left
leg-hole 16, Fig. 6 is a sectional view taken along a line A
- A in Fig.1 and Fig. 7 is a diagram illustrating the article

1a of Fig. 1 with the waist-hole 15 opened, as viewed from above
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this waist-hole 15.

Compared to the state shown in Fig. 2 in which the first,
second and third regions 25, 26, 27 are still not tucked, the
free edges 13a of the respective leg-surrounding side edge
portions 13 have got nearer inwardly to each other in the
transverse direction of the article 1A, in other words, the
spacing dimension between the free edges 13a of the respective
leg-surrounding side edge portions 13 have been further
reduced.

With the first and second regions 25, 26 having been
tucked, the transverse dimension M2 of the crotch region 9 in
the vicinity of the bottoms 16b, 17b of the respective leg-holes
16, 17 is reduced substantially to the minimum transverse
dimension M1 between the free edges 13a of the respective
leg-surrounding side edge portions 13 and thereby the
transverse dimension M2 of the crotch region 9 in the vicinity
of the bottoms 16b, 17b of the respective leg-héles 16, 17 can
be reduced substantially to the transverse dimension
(approximately 3 - 8cm) of the wearer's crotch or less.

The portion of the crotch region 9 lying in the vicinity
of the bottoms 16b, 17b of the respective leg-holes 16, 17 is
fitly put in the wearer's crotch as the article 1A is put on

the wearer's body, so the wearer is free from any uncomfortable
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feeling. Furthermore, there is no possibility that the
leg-surrounding side edge port'ions 13 might be irregularly
folded and be formed with a plurality of irregular wrinkles even
if the crotch region 9 of the article 1A is squeezed in the
wearer's crotch. There is no anxiety, therefore, that the
bodily discharge absorbing capacity of the crotch region 9 might
be deteriorated and any amount of bodily discharges might leak
from the crotch region 9.

In the article 1A having the first and second regions 25,
26 tucked, the minimum spaéing dimension M1 between the free
edges 13a of the leg-surrounding side edge portions 13 is in
a range of 3 - 9 cm in the vicinity of the bottoms 16b, 17b of
the leg-holes 16, 17. If the minimum spacing dimension M1 is
less than 3 cm, it would be difficult for the crotch region 9
to receive bodily discharges in the vicinity of the bottoms 16b,
17b of the respective leg-holes 16, 17 and there is an anxiety
that a certain amount of bodily discharges might leak beyond
the free edges 13a of the respective leg-surrounding side edge
portions 13. In addition, the minimum transverse dimension M2
in the vicinity of the bottoms 16b, 17b of the respective
leg-holes 16, 17 would be excessively less than the transverse
dimension of the wearer's crotch and the crotch region 9 might

shift in the wearer's crotch. If the minimum spacing dimension
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Ml exceeds 9 cm, on the other hand, the crotch region 9 would
become too bulky to be fitly received in the wearer's crotch
and give the wearer of the article 1A uncomfortable' feeling.

In the article 1A, a dimension M3 by which the middle zones
19b, 20b of the first and second folding guides 19, 20 are spaced
from each other in the transverse direction is preferably in
a range of 3 - 9 cm. If this spacing dimension M3 is less than
3 cm, the minimum spacing dimension M1 between the free edges
13a of the respective leg-surrounding side edge portions 13
would be less than 3 cm invthe vicinity ofv the bottoms 16b, 17b
of the respective leg-holes 16, 17 after the first and second
regions 25, 26 have been folded along the first and second
folding guides 19, 20. If the spacing dimension M3 exceeds 9
cm, on the other hand, the minimum spacing dimension M1 between
the free edges 13a of the respective leg-surrounding side edge
portions 13 would exceed 9 cm in the vicinity of the bottoms
16b, 17b of the respective leg-holes 16, 17 even after the first
and second regions 25, 26 have been folded along the first and
second folding guides 19, 20.

In the article 1A, a dimension M4 by which the third
folding guides 21 are spaced from each other in the
leg-surrounding direction is preferably in a range of 3 - 12

cm. If this spacing dimension M4 is less than 3 cm, it would
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be difficult to tuck the third region 27 along the third folding
guides 21. If the spacing dimension M4 exceeds 12 cm, on the
other hand, the minimum spacing dimension M3 between the middle
zones 19b, 20b of the first and second folding guides 19, 2_0
would exceed 9 cm after the third region 27 has been folded along
the third folding gquides 21. Consequently, the crotch region
9 would become too bulky to be fitly received in the wearer's
crotch and give the wearer of the article 1A uncomfortable
feeling even after the first and second regions 25, 26 ha.ve been
folded along the first and second folding gquides 19, 20.

It will be seen in Fig. 6 that, in the article 1A, the
first and second regions 25, 26 as well as the portions of the
panel 5 lying in these regions 25, 26 rise toward the waist-hole
15 as the first and second regions 25, 26 are tucked toward the
inner sides of the left and right leg-holes 16, 17. In the
article 1A, these regions 25, 26 and the portions of the panel
5 rising in this manner cooperate one with another to form
barriers against leakage of bodily discharges and these
portions of the panel 5 lying in the first and second regions
25, 26 serve to absorb bodily discharges. In this way, it is
not likely that any amount of bodily discharges might leak from
the crotch region 9 in the vicinity of the bottoms 16b, 17b of

the respective leg-holes 16, 17.
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In the article 1A, the third region 27 tucked toward the
waist-hole 15 rises from the bottoms 16b, 17b of the respective
leg-holes 16, 17 toward the waist-hole 15 so as to form a barrier
against leakage of bodily discharges. In the article 1A, the
third region 27 forming the barrier serves to prevent the amount
of excretion discharged onto the front waist region 8 from
flowing into the rear waist region 10 and simultaneously to
prevent the amount of excretion discharged onto the rear waist
region 10 from flowing into the front waist region 8. In the
article 1A having its third region 27 tucked, a longitudinal
dimension from the waist-end portions 11 to the crotch region
9 can be reduced and thereby the article 1A can be made compact.

In the article 1A, the crotch region 9 is provided in its
transversely middle zone 9a with the panel-free zone 22 to
facilitate the third region 27 to be tucked and thereby to
prevent the transversely middle zone 9a of the crotch region
9 from becoming bulky. In the transversely middle zone 9a of
the crotch region 9, the top- and backsheets 2, 3 having
stiffness lower than that of the panel 5 come into contact with
the wearer's crotch and alleviate uncomfortable feeling
possibly experienced by the wearer if the third region 27 which
is convex toward the waist-hole 15 comes in direct contact with

the wearer's crotch.

27-




10

15

20

2002-032601

.25

Aswill be best seen inFig. 7, thewaist-hole 15 is aligned
with the bottoms 165, 17b of the respective leg-holes 16, 17
substantially on straight lines and the bottoms 16b, 17b of the
leg-holes 16, 17 lie ahead of the waist~hole 15 as viewed from
above the waist-hole 15. Thus, the article 1A is free from
inconvenience such that the wearer's toes and/or heels might
get stuck with the side edge portions 13 lying in the vicinity
of the bottoms 16b, 17b of the leg-holes 16, 17 as the wearer's
legs are guided through the waist-hole 15 into the respective
leg-holes 16, 17 and consequently there is no anxiety that the
operation of wearing the article 1A might be retarded.

The transversely opposite side edges 5b of the panel 5
lying in the crotch region 9 are folded along the fourth folding
guides 23 as the article 1A is put on the wearer's body so that
the side edges 5b of the panel 5 may be closely placed against
inguinal regions of the wearer and thereby any gap may be
prevented from being left between the side edges 5¢ of the panel
5 and the inguinal regions of the wearer.

Fig. 8 is a perspective view showing another embodiment
1B of the wearing article according to this invention, Fig. 9
is a perspective view showing this article 1B prior to tucking
of the first - third regions 25, 26, 27 and Fig. 10 is a partially

cutaway developed plan view showing the article 1B of Fig. 9
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with the front and rear waist regions 8, 10 disconnected from
each other. In Figs. 8 and 9, the waist-surrounding direction
is indicated by the arrow X1, the transverse direction is
indicated by the arrow X2, the longitudinal directién is
indicated by the arrow Y and the leg-surrounding direction is
indicated by the arrow Z. In Fig. 9 and 10, first and second
folding -guides i9, 20 are indicated by solid lines and third
folding guides 21 are indicated by dashed lines.

The article 1B is similar to the article 1A of Fig. 1 in
that this article 1B also includes the liquid-pervious topsheet
2 (liquid-pervious sheet) facing the wearer's body, the
liquid-impervious backsheet 3 (liquid-impervious sheet)
facing away from the wearer's body, the ligquid-impervious outer
sheet 4 (liquid-impervious sheet) lying outside the backsheet
3 and the liquid-absorbent panel 5 interposed between the top-
and backsheets 2, 3 wherein the crotch region 9 has the first
- fourth folding guides 19, 20, 21, 23. Inthe article 1B also,
the top- and backsheets 2, 3 cooperate with the panel 5 to define
the ligquid-absorbent pad 6, and the outer sheet 4 defines pants
7. The article 1B is distinguished from the article 1A of Fig.
1 in the arrangement as will be described.

In the article 1B, the panel 5 is further provided inside

the side edges 5c with a pair of fifth folding guides 34 extending

-29-




10

15

20

2002-032601

227-

in the leg-surrounding direction. These fifth folding guides
34 are formed in the crotch region 9 and extend in the
leg-surrounding direction between the respective third folding
guides 21 and the rear end 5b of the panel 5 lying in the rear
waist region 10. The fifth folding guides 34 extend from the
respective third folding guides 21 toward the rear end 5b of
the panel 5 so as to be gradually spaced from the center line
L. It is possible to form the fifth folding guides 34 not oniy
in the crotch region 9 but also in the rear waist region 10 or
to form them in the rear waist region 10 alone.

The fourth folding guides 23 as well as the fifth folding
guides 34 are formed by low stiffness zones 35 having a stiffness
lower in these folding guides 23, 34 than in the other zone of
the panel 5. The crotch region 9 is formed in its transversely
middle zone 9a with a low stiffness zone 36 in which the panel
5 has a stiffness lower than in the other zone.

In these low stiffness zones 35, 36, at least one of fluff
pulp and thermoplastic synthetic resin fibers forming together
the panel 5 has a basis weight per unit volume lower than a basis
weight per unit volume of the panel 5 except for these low
stiffness zones 35, 36. The panel 5 has a thickness dimension
smaller in these low stiffness zones 35, 36 than in the other

zone of the panel 5.
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The first region 25 is folded inward of the article 1B
along the first folding guide 19 so as to be tucked toward the
inner side of the left leg-hole 16. The second region 26 is
folded inward of the article 1B along the second folding guide
20 so as to be tucked toward the inner side of the right leg-hole
17. The third region 27 is folded inward of the article 1B along
the third folding guides 21 so as to be tucked toward the
waist-hole 15.

In the article 1B, the first - third regions 25, 26, 27
may be folded along the first - third folding guides 19, 20,
21, respectively, to form imaginary folding lines 28, 29, 30
as indicated by dashed lines. Then the first - third regions
25, 26, 27 ‘rnay be folded along these imaginary folding lines
28, 29, 30 in conjunction with the folding guides 19, 20, 21.
Sub-regions 27b of the third region 27 extending between the
middle zones 19b, 20b of the first and second folding guides
19, 20 and the imaginary folding lines 28, 29 are contoured by
sub-regions 27a of the third region 27 extending between the
third folding guides 21 and the imaginary folding lines 28, 29.

To erect the article 1B in its state shown in Fig. 8 from
its state shown in Fig. 10 in the plan view, the article 1B is
folded in the crotch region 9 with the pad 6 inside so that the

front and rear waist regions 8, 10 may face each other, and then
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the front and rear waist regions 8, 10 are connected to each
other by joining them along the respective side edge portions
12. Finally, the first and second regions 25, 26 are folded
along the first and second folding guides 19, 20 so that these
regions 25, 26 may be tucked toward the inner side of the left
and right leg-holes 16, 17 as indicated by the arrow Wl in Fig.
9. Then the third region 27 is folded aldng the third folding
guides 21 so that the third region 27 may be tucked inward of
the article 1B toward the waist-hole 15 as indicated by the arrow
W2 in Fig. 9.

Flg 11 is a perspective view of the article 1B as viewed
from the side of the crotch reqgion 9, Fig. 12 is a perspective
view of the article 1B as viewed from the side of the left
leg-hole 16, Fig. 13 is a sectior{al view taken along a line B
- B in Fig. 8 and Fig. 14 is a diagram illustrating the article
1B of Fig. 8 with the waist-hole 15 opened, as viewed from above
this waist-hole 15.

éompared to the state shown in Fig. 9 in which the first,
second and third regions 25, 26, 27 are still not tucked, at
the bottoms_ 16b, 17b of the leg-holes 16, 17, the free edges
13a of the respective leg-surrounding side edge portior.ls 13 have
got nearer inwardly to each other in the transverse direction

of the article 1B, in other words, the spacing dimension of the
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free edges 13a of the respective leg-surrounding side edge
portions 13 have been further reduced.

In this way, the transverse dimension M2 of the crotch
region 9 in the vicinity of the bottoms 16b, 17b of the respective
leg-holes 16, 17 can be reduced substantially to the minimum
transverse dimension M1 between the free edges 13a of the
respective leg-surrounding side edge portions 13 and thereby
the transverse dimension M2 of the crotch region 9 in the
vicinity of the bottoms 16b, 17b of the respective leg-holes
16, 17 can be reduced substantially to the transverse dimension
of the wearer's crotch or less; In the article 1B, the portion
of the crotch region 9 lying in the vicinity of the bottoms 16b,
17b of the respective leg-holes 16, 17 is fitly put in the
wearer's crotch as the article 1B is put on the wearer's body,
so the wearer is free from any uncomfortable feeling.
Furthermore, there is no possibility that the leg-surrounding
side edge portions 13 might be irregularly folded and be formed
with a plurality of irregular wrinkles even if the crotch region
9 of the article 1B is squeezed in the wearer's crotch. There
is no anxiety, therefore, that the bodily discharge absorbing
capacity of the crotch region 9 might be deteriorated and any
amount of bodily discharges might leak from the crotch region

9.
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In the case of the article 1B, the first and second regions
25, 26 rising toward the waist-hole 15 cooperate with the
portions of the panel 5 lying in these regions 25, 26 to form
barriers against leakage of bodily discharges and the portions
of the panel 5 lyiﬁg in the transversely middle zone 9a of the
crotch region 9 as well as lying in the first and second regions
25, 26 serve together to absorb bodily discharges. Inthis way,
there is no possibility that any amount of bodily discharges
might leak fromthe crotch region 9 in the vicinity of the bottoms
16b, 17b of the leg-holes 16, 17. The article 1B is formed in
the transversely middle zone 9a of the crotch region 9 with the
low stiffness zone 36 of the panel 5, so the crotch region 9
is capable of absorbing much more amount of bodily discharges
than the crotch region 9 in the article 1A of Fig. 1 provided
in the transversely middle zone 9a with the panel-free zone 22.

In the article 1B, the third region 27 tucked from the
bottoms 16b, 17b of the leg-holes 16, 17 toward the waist-hole
15 so that the third region 27 may define barriers which are
convex toward the waist-hole 15 so as to prevent bodily
discharges from leaking. The third region 27 forming the
barrier in this manner is effective to prevent the amount of
excretion discharged onto the front waist region 8 from flowing

into the rear waist region 10 and simultaneously to prevent the
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amount of excretion discharged onto the rear waist region 10
from flowing into the front waist region 8. In the article 1B
having its third region 27 tucked toward the waist-hole 15, a
longitudinal dimension from the waist-end portions 11 to the
crotch region 9 can be reduced and thereby the article 1B can
be made compact. In the article 1B, the crotch region 9 is
provided in its transversely middle zone 9a with a low stiffness ‘
zone 36 adapted to come in contact with the wearer's crotch and
to alleviate uncomfortable feeling possibly experienced by the
wearer if the third region 27 which is convex toward the
waist-hole 15 comes in direct contact with the wearer's crotch.
As will be best seen in Fig. 14, the waist-hole 15 is
aligned with the bottoms 16b, 17b of the respective leg-holes
16, 17 substantially on straight lines and the bottoms 16b, 17b
of the leg-holes 16, 17 lie ahead of the waist-hole 15 as viewed
from above the waist-hole 15. Thus, the article 1B is free from
inconvenience such that the wearer's toes and/or heels might
get stuck with the side edge portions 13 lying in the vicinity
of the bottoms 16b, 17b of the leg-holes 16, 17 as the wearer's
legs are guided through the waist-hole 15 into the respective
leg-holes 16, 17 and consequently there is no anxiety that the
operation of wearing the article 1B might be retarded.

The transversely opposite side edges 5c of the panel 5
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are folded along the fourth and fifth folding guides 23, 34 as
the article 1B is put on the wearer's body so that the side edges
5c of the panel 5 may be closely placed against inguinal regions
of the wearer and thereby any gap may be prevented from being
left between the side edges 5c of the panel 5 and the inguinal
regions of the wearer.

In the article 1B, the minimum spacing dimension Ml
between the free edges 13a of the leg-surrounding side edge
portions 13 is in the range of 3 - 9 cm in the vicinity of the
bottoms 16b, 17b of the respective leg-holes 16, 17. 1In the
article 1B, the dimension M3 by which the middle zones 19b, 20b
of the first and second folding guides 19, 20 are spaced from
each other in the transverse direction is preferably in the
range of 3 - 9 em. In the article 1B, the dimension M4 by which
the third folding guides 21 are spaced from each other in the
leg-surrounding direction is preferably in a range of 3 - 12
cm.

In the article 1A of Fig. 1, it is possible without
departing the scope of this invention to form the fifth folding
guides 34 in the crotch region 9 and/or to define the fourth
folding guides 23 not in the panel-free zone 22 of the panel
5 but by the low stiffness zone 35 of the panel 5. In the article

1B of Fig. 8, it is possible without departing from the scope
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of this invention to eliminate at least one of the respecti\./e
pairs of fourth and fifth folding guides 23, 34 or to define
these pairs of fourth and fifth folding guides 23, 34 by the
panel-free zone 22 of the panel 5. Both in the article 1A and
the article 1B, it is poséible also without departing from the
scope of this invention to eliminate the fourth and fifth
folding guides 23, 34 and/or to eliminate both the panel-free
zone 22 of the panel 5 and the low stiffness zone 36 from the
transversely middle zone 9a of the crotch region 9.

In both the article 1A and the article 1B, on the purpose
of reliably retaining these first - third regions 25, 26, 27
in respectively tucked states thereof, the outer surface of the
tucked outer sheet 4 lying in the first and second regions 25,
26 is preferably attached to itself after the first - third
regions 25, 26, 27 have been tucked. It is also possible that
the outer surface of the tucked outer sheet 4 lying in the third
region 27.

A stock material for the topsheet 2 may be selected from
the group consisting of a hydrophilic' fibrous nonwoven fabric,
a hydrophobic fibrous nonwoven fabric having a plurality of
pores and a plastic film having a plurality of fine pores. A
stock material for the backsheet 3 may be selected fromthe group

consisting of a hydrophobic fibrous nonwoven fabric, a
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breathable but -liquid-impervious plastic film, a composite
nonwoven fabric including two or more hydrophobic fibrous
nonwoven fabric layers laminated one with another and a
composite sheet including a hydrophobic fibrous nonwoven fabric
and a breathable but liquid-impervious plastic film laminated
with each other. A stock material for the outer sheet 4 may
be selected from the group consisting of a hydrophobic fibrous
nonwoven fabric, a breathable but liquid-impervious plastic
film and a composite sheet including a hydrophobic fibrous
nonwoven fabric and a breathable but liquid-impervious plastic
film laminated with each other. It is also possible to use,
as a stock material for the backsheet 3 and the outer sheet 4,
a composite nonwoven fabric including a melt blown fibrous
nonwoven fabric having a high water-resistance and two layers
of spun bond fibrous nonwoven fabric each having a high strength

and a high flexibility sandwiching the melt blown fibrous

nonwoven fabric.

The type of nonwoven fabric to be used may be selected
from the group consisting of spun lace-, needle punch-, melt
blown- thermal bond-, spun bond-, chemical bond- and
air-through-types. Component fibers of the nonwoven fabric
may be selected from the group consisting of polyolefine-,

polyester- and polyamide-based fibers, and core-sheath type or
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side-by-side type conjugéted fiber of
polyethylene/polypropylene or polyethylene/polyester.

It is also possible to use, as a stock material for the
Guter sheet 4, any one of a stretchable hydrophobic fibrous
nonwoven fabric, a stretchable liquid-impervious plastic film,
a composite non@ven fabric including two or more layers of
stretchable composite nonwoven fabric laminated one with
another and a composite sheet including a stretchable
hydrophobic fibrous nonwoven fabric and a stretchable
liquid-impervious plastic film laminated with each other.

It is possible to use melt blown or spun bond nonwoven
fabrics as the stretchable nonwoven fabric. It is possible to
use, as a component fiber of the stretchable nonwoven fabric,
a stretchable fiber obtained by melt spinning thermoplastic
elastomer. It is possible to use, as a stock material for the
outer sheet 4, a composite nonwoven fabric including a
stretchable fibrous nonwoven fabric of thermoplastic
elastomeric resin fiber and a fibrous nonwoven fabric of crimped
fibers obtained by melt spinning thermoplastic synthetic resin
selected from the group consisting of p.olypropylene,
polyethylene and polyester and laminated on at least one surface
of the stretchable fibrous nonwoven fabric of thermoplastic

elastomeric resin.
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Preferably, the panel 5 is entirely covered with and
bonded to a tissue paper in order to prevent the panel 5 from
getting out of shapes and/or to retain the polymer particles
within the panel 5. The polymer particles may be selected from
the group consisting of a starch-based polymer, a
cellulose-based polymer and a synthetic polymer.

To join the top- and backsheets 2, 3 to each other, to
secure the panel 5 to the top- and backsheets 2, 3 and to secure
the elastic members 31, 32, 33 to the top- and backsheets 2,
3 and the outer sheet 4, hot melt adhesi;fes or heat-sealing -
techniques such as a heat-sealing or an ultrasonic sealing may
be employed.

The pants-type disposable wearing article according to
this invention has the advantageous effects that the first and
second regions are tucked along the first and second folding
guides toward the inside of the leg-holes and the third region
is tucked along the third folding guides toward the waist-hole
so that the free edges of the respective leg-surrounding side
edge portions get nearer inwardly ‘ to each other in the
transverse direction of the article. Consequently, the
spacing dimension between the free edges of the respective
leg-surrounding side edge portions get nearer inwardly to each

other in the vicinity of the bottoms of the respective leg-holes
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is reduced with respect to the state before the leg-surrounding
side edge portions are tucked.

In the article according to this invention, the
waist-hole is aligned with the bottoms of the respective
leg-holes substantially on straight lines and the bottoms of
the leg-holes lie ahead of the waist-hole, so the article is
freefrominconveniencesuchthatthéwearer'stoesand/orheels
might get stuck with the side edge portions lying in the vicinity
of the bottoms of the leg-holes as the wearer's legs are guided
through the waist-hole into the respective leg-holes and
consequently there is no anxiety that the operation of wearing
the article might be retarded. In the article having its third
region tucked inward of the article toward the waist-hole, a
longitudinal dimension from the waist-end portions to the
crotch region can be reduced and thereby the article can be made
compact. .

In the article according to this invention, a transverse
dimension of the portion of the crotch region lying in the
vicinity of the bottoms of the respective leg-holes is equal
to or smaller than a transverse dimension of the wearer's crotch
so as to be fitly put in the wearer's crotch as the article is
put on the wearer's body, so the wearer is free from any

uncomfortable feeling. Furthermore, there is no possibility
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that the leg-surrounding side edge portions might be
irregularly folded and be formed with a plurality of irregular
wrinkles even if the crotch region of the article is squeezed
in the wearer's crotch. There is no anxiety, therefore, that
the bodily discharge absorbing capacity of the crotch region
might be deteriorated and any amount of bodily discharges might
leak from the crotch region.

In the article, the first and second regicns lying in the
vicinity of the bottoms of the respective leg-holes and rising
above the panel form the barriers against leakage of bodily
discharges. The barriers effectively eliminate the
possibility that any amount of bodily discharges might leak from
the crotch region in the vicinity of the bottoms of the
respective leg-holes. The third region becoming convex toward
the waist-hole also forms the barrier adapted to prevent the
amount of excretion discharged onto the front waist region from
flowing to the rear waist region and the amount of excretion
discharged onto the rear waist region from flowing to the front
waist region.

In the article formed in the transversely middle zone of
the crotch region with the panel-free zone or the low stiffness
panel zone, the crotch region has a stiffness in its

transversely middle zone lower than the other zone of the crotch
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region. Such a unique feature is effective to alleviate
uncomfortable feeling possibly experienced by the wearer if the
third region which is convex towérd the waist-hole comes in
direct contact with the wearer's crotch region.

In the article having the fourth and fifth folding guides
extending inside the transversely o;;posite side edges of the
panel in the waist-surrounding direction, the transversely
opposite side edges of the panel are folded along the fourth
and fifth folding guides as the article is put on the wearer's
body so that the side edges of the panel may be closely placed
against inguinal regions of the wearer and thereby any gap may
be prevented from being left between the side edges of the panel

and the inguinal regions of the wearer.
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CLAIMS

1. A pants-type disposable wearing article having front and
rear waist regions opposed to each other and a crotch region
extending between said waist regions, said article including
a liquid-pervious sheet, a liquid-impervious sheet and a
liquid-absorbent panel interposed between said sheets and
extending over said crotch region into said front and rear waist
regions so as to define a waist-hole enclosed by waist ends
extending in a waist-surrounding dj.rection and left and right
leg-holes respectively enclosed by leg-surrounding side edge
portions extending ina leg—.surrounding direction, said article
further including:

a first folding gquide extending in left half of said
crotch region from a free edge of said leg-surrounding side edge
portion lying in a vicinity of a top of said left leg-hole so
as to define a convexity toward a transversely middle zone of
said crotch region, a second folding guide extending in right
half of said crotch region from a free edge of said
leg-surrounding side edge portion lying in a vicinity of a top
of said right leg-hole so as to define a convexity toward a
transversely middle zone of said crotch region and a pair of

third folding guides spaced from and opposed to each other in
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said leg-surrounding direction and transversely extending
between said first and second folding guides;

a first region extending between said first folding guide
and said free edge of said leg-surrounding side edge portion,
a second region extending between said second folding guide and
said free edge of said leg-surrounding side edge portion and
a third region contoured by said first and second folding guides
and said third folding gquides in said crotch region; and

said first region and said second region folded along said
first folding guide and said second folding guide to be tucked
toward inner sides of said left and right leg-holes and said
third region is folded along said third folding guides to be

tucked inwardly of said article toward said waist-hole.

2. The wearing article according to Claim 1, wherein said
third folding guides are formed in said transversely middle zone

of said crotch region.

3. The wearing article according to Claim 1 or 2, wherein
said crotch region is formed in said transversely middle zone
with a low stiffness zone so that said panel has a stiffness

lower in said low stiffness zone than in other zone of said panel.
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4. The wearing article according to Claim 1 or 2, wherein

said crotch region is formed in said transversely middle zone

with a panel-free zone.

5.  The wearing article according to any one of Claims 1 -
4, wherein said free edges of said leg-surrounding side edge
portions curve inwardly from said tops to bottoms of said
leg-holes so that a transverse dimension between said free edges
of said side edges is minimized at said bottoms of said

leg-holes.

6. The wearing article according to any one of Claims 1 -
5, wherein a minimum spacing dimension between said free edges
of said leg-surrounding side edge portions at said bottoms of
said leg-holes is in a range of 3 - 9 cm after said first and

second regions have been tucked.

7. The wearing article according to any one of Claims 1 -
6, wherein said article further includes a pair of fourth
folding guides extending inside transversely opposite side
edges of said panel in said leg-surrounding direction between
said third folding guides and a front end of said panel lying

in said front waist region, and said fourth folding guides are
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defined by low stiffness zones in which said panel has a

stiffness lower than in other zone of said panel or by

panel-free zones provided in said panel.

8. The wearing article according to any one of Claims 1
- 7, wherein said article further includes a pair of fifth
folding guides extending inside said transversely opposite
side edges of said panel in said leg-surrounding direction
between said third folding guides and a rear end of said
panel 1lying in said rear waist region, and said fifth
folding guides are defined by low stiffness zones in which
said panel has a stiffness lower than in other zone of
said panel or by panel-free zones provided in said panel.

9. A pants-type disposable wearing article,
substantially as herein before described and illustrated
in the accompanying drawings of embodiments of the

invention.

|
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