
2002-024374 -1 S P E C I F I C A T 1 0 N PANTS-TYPE DISPOSABLE WEARING
ARTICLE 5 TECHNICAL FIELD OF THE INVENTION This invention relates to a
pants-type disposable wearing  article for absorption and retainment  of
bodily discharges. BACKGROUND ART OF THE INVENTION 10 The pants-type
disposable wearing article is well known, which comprises a liquid-pervious
topsheet, a  liquid-impervious backsheet and a liquid-absorbent panel
interposed between these two sheets so as to define front and  rear waist
regions opposed to each other and a crotch region 15 extending between
these waist regions wherein 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  20 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 edges  curving inwardly in a transverse direction of the article
from 2002-024374 -z- tops toward bottoms of the respective leg-holes so
that a  



transverse dimension between the free side edges is minimized  in the
vicinity of the bottoms of the respective leg-holes. In  this article of
well known art, a transverse dimension of the 5 crotch region is smaller
than a transverse dimension each of  the front and rear 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 article is disclosed, for example, in 10
Japanese Patent Application Publication Nos. 1999-104177A;  )999-104180A;'
1999-155904A; and 1999-169403A. When the above-cited wearing article of
well known art  is viewed from above the waist-hole being opened, it is
found  that the leg-holes are opened in the transverse direction of 15 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 exctendirrg  in the vicinity
of the bottoms of the respective  leg-holes lie ahead of the waist-hole. In
the case of this 20 article, there is an anxiety that the wearer" s toes
and/or heels  Fright 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 S 2002-024374 -3- 



the leg-holes. As a result, it is likely that the operation  of wearing the
article (night be inconveniently retarded. In this article, a transverse
dimension of the crotch  region in the vicinity of the bottoms of the
respective  5 leg-holes is larger than a transverse di nsion  of the
wearer' s crotch and the crotch region of the article 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 the
wearer experiences an 10 uncomfortable feeling. 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 absorbing 15 capacity for bodily discharges in the
crotch region and even  allow the bodily discharge 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  20 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 } 2002-024374



-4- 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. 5 It is an object of this
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 the
wearer  can be free from experiencing an uncomfortable feeling. 10
DISCLOSURE OF THE INVENTION According to this invention, there is provided
a  pants-type disposable wearing article comprising a  liquid-absorbent
sheet facing a wearer's body, a 15 liquid-impervious sheet facing away from
the wearer's body and  a liquid absorbent first panel between these sheets,
the  article further having a waist-hole and a pair of leg-holes
surrounded by leg surrounding flaps extending in a  leg-surrounding
direction outside transversely opposite side 2.0 edges of the first panel
wherein a transverse dimension between  the transversely opposite side
edges of the first panel is  minimized in the vicinity of bottoms of the
respective  leg-holes. 2002-024374 



This invention further comprises the leg-surrounding  flaps formed with a
first folding line extending in the  leg-surrounding direction from the
side edges of the first panel  in the vicinity of the bottoms of the
respective leg-holes 5 toward free side edges of the respective
leg-surrounding flaps  lying in the vicinity of tops of the leg-holes and a
second  folding line extending outwardly in a transverse direction from
the side edges of the first panel lying in the vicinity of the  bottoms of
the leg-holes toward the free side edges of the 10 leg--surrounding flaps
lying in the vicinity of the bottoms of  the leg-holes. The leg-surrounding
flaps lying in the vicinity  of the bottoms of the leg-holes rise above the
first panel and  the free side edges of the leg-surrounding flaps get
nearer to  each other in the transverse direction as the leg-surrounding 15
flaps are folded along the first and second folding lines and  tucked
inwardly in the transverse direction into the leg-holes.  This invention
includes the following  embodiments_ The minimum spacing dimension between
the free side edges of the  leg-surrounding flaps lying in the vicinity of
the bottoms of  20 the leg-holes is substantially same as the minimum
transverse dimension between the side edges of the first panel lying in
the vicinity of the bottoms of the leg-holes. The minimum transverse
dimension between the opposite 2002-024374 - 6  



side edges of the first panel lying in the vicinity of the bottoms  of the
leg-holes s in a range of 2 - 9 cm Leg-surrounding elastic members
extending in the  leg- surrounding direction are  attacbed -in a stretched
state to  5 the l eq-surrounding flaps. The free side edges of the
leg-surrounding flaps curve  inwardly in the traTi5verse  directon  of the
article from the  tops toward the bottoms of the leg-holes s
leg-surrounding 10 f laps i  s minimized  in the virinity  o f the  bcttoms
o f the  leg-holq ~s.  ,pid-absorbent.  second panels interposed between
the  Lic  l iquid-pervio,us sheet and the  liquid-Impervious. sheet are
provided in regions defined between vicinities of the first  15 folding
lines and the free si-de  edges of the leg-surrounding f 1aps and tucked
with the Ieg- surrounding f laps inwardly in t he  transverse direction
into the -respective leg-holes. The  second panels have a re latively low
stiffnes s or none  of the second panels is present on the second folding
lines as  20 well as in the vcinity  of these second folding lines. BRIEF
DESCRIPTION OF THE DRAWINGS Fig. 1 is a perspective view showing an
ubodiment  cf 2002-024374 disposable wearing article; Fig. 2 is a
perspective view showing this article prior  



to tucking the leg-surrounding flaps into the respective  leg-holes; 5 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 sectional view taken along a line A - A in Fig. 17 Fig. 5 is a diagram
illustrating the article of Fig. 1  with the waist-hole opened, as viewed
from above this  waist-hole; Fig. 6 is a perspective view showing another
embodiment  of wearing article; 15 Fig. 7 is a partially cutaway developed
plan view showing  the article of Fig- 6 with the front and rear waist
regions  disconnected from each other; Fig. 8 is a sectional view taken
along a line B - B in  Fig. 6; and 0 Fig. 9 is a diagram illustrating the
article of Fig. 6  with the waist-hole opened, as viewed from above this
waist-hole. 2002-024374 .g. DESCRIPTION OF THE BEST MODE FOR WORKING OF THE
INVENTION  Details of the pants-type disposable wearing article according
to this invention wi11  be more fully understood from  



the description given hereunder in reference to the  5 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
leg-surrounding flaps 13 are tucked inward of  respective leg-holes
17,Fig_3is  a partially cutaway developed 10 plan view showing the article
1A of Fig. 1 with front and rear  waist regions 8, 10 disconnected from
each other, and Fig. 4  is a sectional view taken along a line A - Ain Fig.
1. Referring  to Figs. 1 and 2, a waist-surrounding direction is indicated
by an arrow X1, a transverse direction is indicated by an arrow 15 x2, a
longitudinal direction is indicated by an arrow Y and a leg-surrounding
direction is indicated by an arrow Z. Expression '"inner surfaces of a
topsheet 2, a backsheet 3 and  an outer sheet 4, respectively" should be
understood to be the  surfaces of these sheets facing a first panel 5 and
expression 20 "outer surfaces of these sheets 2, 3, 4" should be understood
to be the surfaces of these sheets facing away from the first  panel 5. The
article 1A comprises the rectangular liquid-pervious 2002-024374 - 9
topsheet 2 ( liquid-pervious sheet ) facing a wearer' s body, the
rectangular liquid-impervious backsheet 3 (liquid--impervious  



sheet) facing away from the wearer's body, a liquid-impervious  outer sheet
4 (liquid-impervious sheet) lying outside the 5 backsheet and having an
area larger than both the top- and  backsheets 2, 3, and a liquid-absorbent
first 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 10 5 to
define a liquid-absorbent pad 6, and the outer sheet 4  defines pants 7.
The article 1A is composed of a front waist region 8, a  rear waist region
10 and a crotch region 9 extending between  these two waist regions 8, 10.
The article 1A has 15 longitudinally opposite end portions 11 extending in
the  waist-surrounding direction in the front and rear waist regions  8, 10
outside longitudinally opposite ends 5a of the- panel 5,  respectively,
transversely opposite side edge portion 12  extending in the longitudinal
direction in the front and rear 2.0 waist regions 8, 10 outside
transversely opposite side edges  5b of the panel 5, and leg-surrounding
flaps 13 extending in  the leg-surrounding direction in the crotch region 9
outside  the transversely opposite side edges 5b of the panel 5.
2002-024374 - 10 In the article 1A, the  front.and rear waist regons;  8,
10 are overlaid together in the vicinity of the outermost edges  



14 of the transversely opposite side edge portions 12 and firmly  bonded
together in the vi-ci-nity  of these outermost edges 14 by 5 a plurality of
welding lines 15  a-r-ranged intermittently in the  long itudi  n a 1
direction. With the front and rear waist region s  8, 10 of the articlie
1A Connected to each other in this manner,  a waist-hole 16 destined to
receive the wearer's torso aTid  a  pair of 1(q-hcles 17 destined to
-receive the wearer's legs are 10 defined. 'in the article 1A, the
waist-hole 16 is surrounded  by the Iongitud-inally  cpposite end port-ion
s 11 and the leg -ha 1 e 8  17 are surrounded by tbe   respective
leg-surrounding f laps 13. in the front and rear waist regions 8, 10 as
well as in  a middle zone of the crotch region 9 of the  a-r-ticle 1A, the
outer  15 sur f ace c f the backsheet 3 is  fi-rml y bonded to t he inne-r
surf ac e o f the outer sheet 4 by means o f an adhesive 18 . Free side
edges  13a of the respective leg-surrounding flaps 13 curve inwardly  in
the transverse direr-tiaTi  of the article from tops 17a toward  bottams
17b of the respective leg-hole ~~ 17 so that a transverse 20 dinension M3
between t he f ree  s de  edge s 13 a is  minirrLi z   the vicinity of the
battoms  17b of the  respec-Live leg-holes 17.  The article 1A has a
transverse dimension of the crotch region  9 smaller than a transverse
dixRensioncf  both the front waist 2002-024374 -1I- region 8 and the rear
waist region 10 and presents a  substantially hourglass-like planar shape. 



The panel 5 extends over the crotch region 9 into the front  and rear waist
regions 8, 10. In the crotch region 9, the  5 transversely opposite side
edges 5b of the panel 5 curve inwardly in the transverse direction of the
article IA. The  panel 5 presents a hourglass-like planar shape and has a
transverse dimension between the side edges 5b which is  minimized in the
vicinity of the bottoms 17b of the respective 10 leg-holes 17. In the
vicinity of the bottoms 17b of the  respective leg-holes 17, the minimum
transverse dimension M1  between the side edges 5b of the panel 5 is in a
range of 2 9 cm. The minimum transverse dimension M1 less than 2 cm would
deteriorate the bodily discharge absorbing capacity of the  15 crotch
region 9 in the vicinity of the bottoms 17b of the leg-holes 17. The
minimum transverse dimension Ml exceeding  9 cm would lead to inconvenience
such that the portion of the  panel 5 lying in the vicinity of the bottoms
17b of the leg-holes  17 can not be fitly put in the crotch of the wearer
and the panel 20 5 becomes unacceptably bulky. In consequence, the wearer
would  experience an uncomfortable feeling during use of the article  1A.
Furthermore, the panel 5 would be formed with a plurality  of irregular
T'rinkles  as the panel 5 is squeezed in the wearer' s 2002-024374 -12-
crotch. It should be understood that the planar shape of the  panel 5 is
not limited to the hourglass-shape but the pane]. 5  



may present a rectangular planar shape so far as the minim m  transverse
dimension M1 is in the range of 2 - 9 cm. 5 The top- and backsheets 2, 3
are overlaid each other along  longitudinally outer end portions 2a, 3a
outside the  longitudinally opposite ends 5a of the panel 5 as well as
transversely opposite side edge portions 2b, 3b outside the  transversely
opposite side edges 5b of the panel 5 and have inner 10 surfaces of these
portions 2a, 3a, 2b, 3b firmly bonded to each  other, respectively. The
top- and backsheets 2, 3 are folded  inwardly in the transverse direction
of the article 1A along  the transversely opposite side edge portions 2b,
3b thereof in  the front and rear waist regions 8, 10. The sheets 2, 3 are
15 collapsed inwardly in the transverse direction of the article  1A and in
each of the collapsed side edge portions 2b, 3b, the  outer surface of the
topsheet 2 facing itself is firmly bonded  together. Though not shown, it
is possible to provide leak-barrier  20 sheets independently of the top-
and  backsheets 2, 3 outside  the respective side edges 5b of the panel 5.
in this case, each  of such leak-barrier sheets has a fixed side edge
portion fixed  to these associated side edge 5b .of the panel 5, free side
edge 2002-024374 _ 13- portion normally biased to ri-se  abcr  the panel 5
and  longitudinally opposite end portions collapsed inwardly in the  



transverse direct-ion of the article  I-A and bonded to the  parie l  5 out
side the a ssociated end port ion 5a in such a c: o 11 a psst at e. 5 The
free side edge portion -is provided with an elastic member  extending in
the leg-surround-ing  d ii~ectinn and  E~er_ured thereto  in a stretch&d
state. A  stQck material for the leak-barrier  sheets may be selected from
the group  consstng of a  hydrophobic f ibrous  nonwoven fabric and a
composite sheet 10 comprising a hydrophobic fibrous nonwoven fabric and a
liquid-impervious  plastic film  lami-nated thereupon. The longitudinally
opposite end portions 11 of the  respective waist regons  are fonned  by
portons of the outer  sheet 4 extending outwardly in the longitudinal
direction 15 beyond the longitudinally oppos-ite  ends 5a of the panel S.
The  transversely apposite side edge portons  12 of the respective  wast
regions are ormed  by portions of the cuter sheet 4  extending outwardly in
the transverse direction beyond the  transversely opposite side edges 5b of
the panel 5. A stock 20 material f o~ the oi~ite r sheet 4 is a composite
nonwoven  fabri-_- comprising two layers of h ydrophobc fibrous  nonwcyven
fabric  19, 20 Ian-Linated  Lipon each other. The longitudinally opposite
end port ion s 11 o f the respecti-ve waist regions are respectively
2002-024374  -14- provided with band-like waist-surro7uadinq  elastic
members 21  extending in the wai-st-surrounding  diz-~-_ction  secured
thereto  



in a stretched state. These waist-surrounding elastic members  21 are
interposed between the layers of nonwoven fabric 19, 20 5 and secured to at
least one of these layers of  nonwcrven fabric  19, 20. The leg-surrounding
f laps 13 are formed by portions of  the top- and backsheets  2, 3
extendIng  outwardly in the  transverse direction beyond the sde  edges 5b
of the panel 5 10 and por-ticns  of the outer sheet 4 extending outwardly
in the  transverse direction beyond the side  edcje5 _5b of the panel 5.
The leg-surrounding f laps 13 are provided  w-ith a plurality of
leg-surrounding   elastc  members 22 extending   a the  leg-surrounding
direction and secured thereto in a stretched  15 state. The leg-
surrounding flaps 13 are formed with frst  folding lines LI and second
folding lines L2. The frst folding  lines LI extend upwardly in the
leg-surrounding  direction from  the side edges 5b of the panel 5 n the
vicinity of the bottom is 20 17b of the respectivia  leg-hooles  17 toward
the free side edges  13a of the respective leg-surrounding flaps 13 lying
in the  vicinity of the tops 17a of the respective leg-holes 17- The
second folding lines L2 extend outwardly in the transverse '2002-024374 _15
direction from the side L-_dge  s 5 b o f the pane 1 5 lying in the
vicinity of the  bottcms 17b of the respective leg-holes 17  



toward the free side edges 13a of the respective  leg-surrounding  flaps 13
lying in the vicinity of the bottoms 17b of the 5 respecti-ve  leg-holes
17. -The leg-surrounding flaps 13 are  folded along these first and second
foldng  lines LI, L2 and  ti.icked  inwardly in the transverse direction of
the article 1A  into the respective leg-holes 17. The leg-surrounding
elastic members 22  comprse first  10 elastic menibers  23 secured to the
outer sheet 4 and se=cond  elastic members 24 secured to the side edge
portions 2b, 3b of  the top- and  backsheets 2, 3, respectively. The fi7st
81 astic  members 2 3, in turn, comprse e Ias t  iQ  mj.-~mbers 2 3a
extending  from  the  f-ro-n-t waist r egi-on 8 toward a transversely
middle zone of 15 the crotch region 9 so as to describe circular arcs wid
inlastic  member s 2 3 b extending from the rear waist -region 10 toward t
h e  transversely middle zone of the crotch region 9 in the same  manner.
These elastic members 23a, 23b respectively have  oppos-ite  lateral
sections 23al,  23b,  extendi-ng over the  leg-surrounding f laps 13 in the
leg-s~  2rrounding direction and  rrLiddle  sections 23a2, 23b2 exteriding
across the middle zone  Qf  the crotch region 9 in the transverse
direction- The first  elastic members 2 3 are interposed between the layers
of nonwoven 2002-024374 -16- fabric 19, 20 and secured to at least ore of
these nonwoven fabric  layers 19, 20_ 



The second elastic members 24 extend in the  leg-surrounding direction
between the opposite lateral  5 sections 23a1, 23b, of the elastic members
23a, 23b, respectively. -These second elastic members 24 are wrapped by
the top- and backsheets 2, 3 along the side edge portions 2b,  3b thereof
and secured to the outer surface of the topsheet 2. Of the first and second
elastic members 23, 24  10 constituting the leg-surrounding elastic members
22, the  elastic members 23a., 23b constituting the first elastic members
23 intersect longitudinally opposite end sections 24a of the  respective
second elastic members 24 at the lateral sections  23aj, 23b, thereof,
respectively so that these elastic members 1.5 23, 24 may substantially
define continuous curves on the  respective leg-surrounding flaps 13. To
erect the article IA 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 topsheet  2 inside so that 20 the front and rear waist regions 8,
10 may face each other, and  then the front and rear waist regions 8, 10
are connected to  each other by joining them in the vicinity of the
outermost edges  14 of the respective side edge portions 12 of these waist
regions 2002-024374 -17 8, 10. Finally, the respective leg-surrounding
flaps 13 are  folded along the first and second folding lines Ll , L2 and
these  



flaps 13 are tucked inwardly in the transverse direction of the  article 1A
into the respective leg-holes 17 as indicated by the  5 arrow X3 in Fig. 2.
With the leg-surrounding flaps 13 tucked into the  respective leg-holes 17
in this manner, the leg-surrounding  flaps 13 lying in the vicinity of the
bottoms 17b of the  respective leg-holes 17 rise above the panel 5 as will
be seen .10 in Pig . 4 _ In the vicinity of the bottoms 17b of the
respective  leg-holes 17, the free side edges 13a of the leg-surrounding
flaps 13 get closer to each other in the transverse direction  of the
article LA from the positions thereof in Fig. 2 showing  the state before
the leg-surrounding flaps 13 are tucked, and 15 thus a transverse spacing
dimension between the free side edges  13a of the leg-surrounding flaps 13
is reduced. In the vicinity  of the bottoms 17b of the leg-holes 17, now
the minimum spacing  dimension M2 between the free side edges 13a of the
leg-surrounding flaps 13 is substantially same as the minimum 21 transverse
dimension Ml between the side edges 5b of the panel  5 and both the minimum
spacing dimension M2 and the minimum  transverse dimension M1 are in the
range of 2 - 9 cm. With the leg-surrounding flaps 13 being tucked, the
?002-024374  -Is transverse dimension of the crotch region 9 in the
vicinity of  the bottoms 17b of the respective leg-holes 17 is reduced  



substantially to the minimum transverse dimension M1 of the  panel 5 and
thereby the transverse dimension of the crotch 5 region 9 in the vicinity
of the bottoms 171 of the respective  leg-holes 17 is reduced substantially
to the transverse  dimension (approximately 3 - 8 cm) of the wearer's
crotch or  less. The portion of the crotch 9 lying in the vicinity of the
bottoms 17b of the leg-holes 17 is fitly put in the wearer's 10 crotch as
the article 1A 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 flaps 13 might  be irregularly folded and be formed with a
plurality of  irregular wrinkles even if the crotch region 9 of the article
15 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 vicinity of the bottoms 17b of the leg-holes 17,
20 the leg-surrounding flaps 13 rising above the panel 5 define  barriers
against leakage of bodily discharges and serve to  prevent any amount of
bodily discharges from leaking beyond the  bottoms 17b of the leg-holes 17.
2002.024374 -19- Fig. 5 is a diagram illustrating the article 1A of Fig. 1
with the waist-hole 16 opened, as viewed from above this  



waist-hole 16. By viewing the article 1A from above through  the waist-hole
16 being opened, it is found that both the 5 waist-hole 16 and the bottoms
17b of the leg-holes 17 open in  the longitudinal direction. It is also
found that the bottoms  17b of the leg-holes 17 lie ahead of the waist-hole
16 and. are  aligned with the leg-holes 17 substantially on straight lines,
respectively. Thus, the article IA is free from inconvenience 10 such that
the wearer's toes and/or heels might get stuck with  the flaps 13 lying in
the vicinity of the bottoms 17b of the  leg-holes 17 as the wearer's legs
are guided through the  waist-hole 16 into the respective leg-holes 17 and
consequently  there is no anxiety that the operation of wearing the article
1S IA might be retarded. Fig. 6 is a perspective view showing another
embodiment  1B of a wearing article according to this invention, Fig- 6 is
a partially cutaway developed plan view showing the article 1B  of Fig. 6
with the front and rear waist regions 8, 10 disconnected 20 from each
other, Fig. 8 is a sectional view taken along a line  B - B in Fig. 6 and
Fig. 9 is a diagram illustrating the article  1B of Fig. 6 with the
waist-hole 16 opened, as viewed from above  this waist-hole 16. Referring
to Fig. 6, the waist-surrounding 2(X)2-024374 direction is indicated by the
arrow X1, the transverse direction  is indicated by the arrow X2, the
longitudinal direction is  indicated by the arrow Y and the l
eg-surrounding  direct-ion -is  



indicated by the arrow Z. 5 The article 113 also comprises the
liquid-pef-vious  topsheet  2 (liqud-pervlous  sheet) facing the  weare~'s
body,  the liquid-impervious  backshee t 3  (liquid-inpervious sheet)
facing away f ram the wearer's body, a  iquid-mpervious outer  sheet 4
(li-quid-Impervious  sheet) lying outside the backsheet  10 3, and a
l1quid-absorben t first panel interposed between the  top- and backsheets
2, 3, and the leg-surrounding f laps 13 are  fo=ed  with the first and
st--cond  fc1ding lines L1, L2 - However,  the article 113 is distngushed
from the article LA of Fig. 1  n the aspect as will be deE~;crbed  below.
15 in the article 1B, the  liquid-absorbent second panels 25  are placed
between the vicinities of the respective frst  folding lines  Ll and the
free side edges 13a of the respective  Ieg- surrounding f laps 13 a s shown
in Fig - 7. The s er-nd pane 1 s  25 are interposed between the top- and
backsheets 2, 3 and 20 secured to the inner surface of at least one of
these sheets  2, 3. On the second folding li-nes  L2 as well as -in the
vicinity  of these second folding lines L2, none of the second panels 25
is Prese-nt.  2002-024374'  _21- In this article 1B, the top- and  cond
panels 5, 25 to define a  liquid-absorhent  pad 6, and the outer sheet 4
defines pants 7.  The first panel 5 has an hourglass-like planar shape and
a 



5 transverse dimenson  between its transversely opposite side  edges 5b is
minimized in the vicinity of the bottoms 17b of the  respective leg-holes
17 - Smiiarly  to the case shown in Fig.  1, this mlTiimum  t_ransve~7se
dimension 212 between the  transversely opposite si-de edges 5b of the
first panel 5 -in the 10 vicinity of the bottoms 17b of the respective
leg-holes 17 is  in a range of 2 - 9 cm. The first folding Iines L I extend
in - Lhe Ieg- surrounding  c1irecton  from the side edges 5b of the first
panel 5 in the  vr-inity  of the bottom, 17b of the  respective leg-holes
17 15 toward the free side edges 13a of the respective leg-surrounding  f
laps 13 lying in the viciity o f the tops 17 a o f the respective
leg-holes 17. The second folding lines L2 extend outwardly in  the
transverse direction ftom  the side edges 5b of the panel  5 lying in the
vicinty   of the b ottcars 17b of the respective 20 leg-holes 17 toward the
free side edges 13a of th(~re5ect_ive  leg-surrounding f laps 13 lying in
the vicinity of the bottoms  17b of the respect-ive  leg-holes 17. In the
case of the article  1B, the leg-surround-ing  f laps 13 are folded along
these f irst  2,002-024374 -22- and second folding lines L1, L2 and tucked
together with the  second panels 25 inwardly in the transverse direction of
the  article 1B into the respective leg-holes 17 To erect the article 1B in
its state shown in Fig. 6 from  



5 Its state shown -in Fig- 7 in the plan view, the article LS is  folded
-in the crotch region 9 with the topsheet 2 inside so that  the front and
rear waist regions 8, 10 may face each other, and  then the front and rear
waist regions 8, 10 are connected to  each other by joining them in the
vicinity o f the outermost edges 10 14 of the respective side edge portions
12 of these waist regions  8, 10. Finally, the respective leg-surrounding
flaps 13 are  folded along the first and second folding lines LI, L2 and
these  flaps 13 are tucked -inwardly in the transverse direction of the
article 1B into the respective leg-holes 17. 115 In the, case of the
Article 1B also, the leg-surrounding  f laps 13 lying in the vicinity of
the bottoms 17b of the  respective leg-holes 17 rise together with the
second panels  25 above the first panel 5 as will be seen in Fig. 8 as the
leg-surrounding f laps 13 are tucked into the respective 2 0 leg-holes 17
along the first and second folding lines L1, L2.  in the vicinity of the
bottoms 17b of the respective leg-holes  1-2, the free side edges 13a of
the leg-surrounding fIaps. 13 get  closer to each other n the transverse
direction of the article 2002-024374 -23- 1B and thus a transverse spacing
dimension between the free side  edges 13a of the leg-surrounding flaps 13
is reduced. In the  vicinity of the bottoms 17b of the leg-holes 17, the
minimum  spacing dimension M2 between the free side edges 13a of the 



5 leg- surrounding flaps 13 is substantiaIIy same as the minimum
transverse dimension M1 between the side edges 5b of the first  panel 5
With the leg-surrounding f laps 13 being tucked, the  transverse dimension
of the crotch region 9 in the vicinity of  10 the bottoms 17b of the
respective leg-holes 17 is reduced substantially to the minimum transverse
dimension M1 of the  panel 5 and thereby the transverse dimension of the
Crotch  region 9 in the vicinity of the bottoms 17b of the respective
leg-holes 17 is reduced substantially to the transverse 15 dimension of the
wearer's crotch or less. The portion of the  crotch region 9 lying -in the
vicinity of the bottoms 17b of the  leg-holes 17 is fitly put In the
wearer's crotch as the article  1B is put on the wearer's body, so the
wearer 53 free from any  uncomfortable feeling. Furthermore, there is no
possibility 0 that the leg-surrounding flaps 13 might be irregularly folded
2 and/or the first panel 5 might 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, 2002-024374 -24 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 vicinity of the bottoms 17b of the leg-holes 17,  5 the
leg-surrounding flaps 13 and the second panels 25 rising  above the first
pane 1 5 define barriers against leakage of  bodily discharges and serve to
prevent any amount of bodily  discharges from leaking beyond the bottoms
17b of the leg-holes  17. In the vicinity of the bottoms 17b of the
respective 10 leg-holes 17, not only the first panel 5 but also the second
panels 25 function to absorb bodily discharges and thereby the  article 1B
is capable to absorb much more amount o bodily  discharge than the article
1A of Fig. 1 in the vicinity of the  bottoms 17b of the respective
leg-holes 17. 15 ID the case of the article 1B, the bottoms 17b of the
leg-holes 17 lie ahead of the waist-hole 16 and are aligned with  the
leg-holes 17 substantially on straight lines, respectively,  as will be
understood from Fig. 9. Thus, the article 1B is free  from inconvenience
such that the wearer's toes and/or heels 20 might get stuck with the flaps
13 lying -in the vicinity of the  bottoms 17b of the leg-holes 17 as the
wearer Is legs are guided  through the waist-hole 16 into the respective
leg-holes 17 and  consequently there is no anxiety that the operation of
wearing 2002-024374 -25- the article 1A might be retarded. On the second
folding lines  L2 as well as in the vicinity of these second folding lines
L2,  none of the second panels 25 s present. Such an arrangement  



facilitates the leg-surrounding f laps 13 to be folded along the 5
respective second folding lines L2 and, in addition, prevents  the
leg-surrounding f laps 13 to become bulky after these f laps  13 have been
tucked as would occur if the second panels 25 are  present on the second
-folding lines L2 as well as in the vicinity  of these second folding lines
L2. 10 In the article 1B, the second panels 25 may be present  also on the
second folding lines L2 as well as in the vicinity  of these second folding
lines L2. In this case, the stiffness  of the second panels 25 is
preferably lower on the second folding  lines L2 and in the vicinity of
these second folding lines L2 15 than in the other regions of the second
panels 25. In the  article 1B, the stiffness of the second panels 25 -is
preferably  lower on the first folding lines L1 as well as in the vicinity
of these first folding lines L1 than in the other regions of  the second
panels 25. In the article 1B, the first panel 5 may 20 be present also on
the first folding lines L1 as well as in the  vicinity of these first
folding lines L1. In this case,  stiffness of the first panel 5 is
preferably lower on the first  folding lines L1 and in the vicinity of
these first folding lines 2002-024374 -26 L1 than in the other regions o f
the first panel 5 In order  to ensure that the first and second panels 5,
25 have a stiffness  lower on the first and second folding lines L1, L2 as
well as  



in the vicinity of these folding lines L1, L2 than in the other 5 regions
of these first and second panels 5, 25, for example,  a basis weight of at
least one of the fluff pulp and the  thermoplastic synthetic resin fiber
forming these panels may  be reduced. in both the article 1A shown in Fig.
1 and the article  10 1B shown in Fig. 6, the leg-surrounding f laps 13 can
be reliably  maintained in respectively tucked states by an arrangement
such  that the outer surface of the tucked outer sheet 4 lying between  the
first and second folding lines L1, L2 and the free side edges  13a of the
leg-surrounding flaps 13 so as to face itself after 15 the leg-surrounding
flaps 13 have been tucked is bonded to  itself. A stock material for the
topsheet 2 may be selected from  t hie group consisting of a hydrophiIic
fibrous nonwoven fabric,  a hydrophobic fibrous nonwoven fabric having a
plurality of 2 pores and plastic film having a plurality of fine pores. A
stock  20 material for the backsheet 3 may be selected from the group
consisting of a hydrophobic fibrous nonwoven fabric, a  breathable but
liquid-impervious plastic film, a composite 2002-024374 27  nonwoven fabric
comprising two or are hydrophobic fibrous  nonwoven fabric layers laminated
one with another and a  



composite sheet comprising a hydrophobic fibrous nonwoven  fabric and a
breathable but liquid-impervious plastic film 5 laminated with each other-
A stook material for the cuter 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 comprising a
hydrophobic  fibrous nonwoven fabric and a breathable but liquid-impervious
10 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 comprising a melt blown  fibrous nonwoven fabric having a
high water-resistance and two  layers of spun bond fibrous nonwoven fabric
each having a high 15 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 0 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  side-by-side type conjugated fibers of 2002-024374 _28
polyethylene/polypropylene or polyethylene/polyester 



It is also possible to use, as a stock material for the  outer sheet 4, any
one of a stretchable hydrophobic fibrous  nonwoven fabric, a stretchable
liquid-impervious plastic film, 5 a composite nonwoven fabric comprising
two or more layers of  stretchable composite nonwoven fabric laminated one
with  another and a composite sheet comprising stretchable  hydrophobic
fibrous nonwoven fabric and stretchable  liquid-impervious plastic film
laminated with each other. 10 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 15 outer sheet 4, a composite
nonwoven -fabric comprising. a  stretchable fibrous nonwoven fabric of
thermoplastic  eIastomeric resin fiber and a fibrous nonwoven fabric of
crimped  fibers obtained by melt spinning thermoplastic synthetic resin
selected from the group consisting of polypropylene, 20 polyethylene and
polyester and laminated on at least one surface  of the stretchable fibrous
nonwoven fabric of thermoplastic  elastomeric resin. Each of the first and
second panels 5, 25 comprises a 2002-024374 -29 mixture of fluff pulp and
super-absorbent polymer particles or  



a mixture of fluff pulp, super- absorbent polymer particIes and
thermoplastic synthetic resin fibers each compressed to a  desired
thickness. Preferably, the first and second panels 5, 5 25 are entirely
cove-red with and bonded to a tissue paper n  order to prevent these panels
from getting out shapes and/or  to retain the polymer particles within the
panels 5, 25. The  polymer particles may he selected from the group
consisting of  a starch-based polymer, a cellulose-based polymer and a  10
synthetic polymer. To join the top- and backsheets 2, 3 to each other, to
secure the panels 5, 25 to the top- and backsheets 2, 3 and to  secure the
elastic members 2 1, 2 2 to the leg-surrounding fIap s  13, hot melt
adhesives or heat-sealing technique such as a  15 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
leg-surrounding flaps lying in the vicinity of the bottoms of  the
respective leg-holes rise above the first panel and, at the 20 same time,
the free side edges o f the respective leg - surrounding  flaps get nearer
to each other n the vicinity of the bottoms  of the respective leg-holes as
the leg-surrounding flaps are  folded along the first and second folded
lines and tucked 2002-[]2.4374 30  inwardly in the transverse direction of
the article into the  



respective leg-holes- In consequence, the spacing dimension  between the
free side edges of the respective leg-surrounding  flaps in the vicinity of
the bottoms of the respective leg-holes 5 are reduced with respect to this
dimension before the  leg-surrounding flaps are tucked inwardly- In the
article  according to this invention, the bottoms of the leg-holes just
underlie the waist-hole and are aligned with the leg-holes  substantially
on straight lines, respectively. Thus, the 10 article is free from
inconvenience such that the wearer's toes  and/or heels might get stuck
with the flaps 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  15 the article might be retarded. With the leg-surrounding flaps
being tucked, the  transverse dimension of the crotch region in the
vicinity of  the bottoms of the respective leg-holes is reduced
substantially to the transverse dimension of the wearer's 20 crotch or less
and the portion of the crotch region lying in  the vicinity of the bottoms
of the leg-holes is 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
2002-024374 -=7  Furthermore, there is no possibility that the
leg-surrounding  



flaps might be irregularly folded or the first panel might be  formed with
a plurality of irregular wrinkles even if the crotch  region of the article
is squeezed in the wearer's crotch. There 5 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 vicinity of the bottoms of the leg-holes, the
leg-surrounding flaps rising above the panel define barriers 10 against
leakage of bodily discharges and serve to prevent any  amount of bodily
discharges from leaking beyond the bottoms of  the leg-holes In the article
arranged so that the minimum spacing  dimension between the free side edges
of the respective  15 leg-surrounding flaps substantially corresponds to
the minimum transverse dimension between the opposite side edges of the
first panel in the vicinity of the bottoms of the respective  leg-holes,
the minimum width of the first panel may be  dimensioned so as to be fitly
received in the wearer's crotch 0 to fit the portion of the crotch region
in the wearer' s crotch .  2 2 in the article arranged so that the second
panels are  respectively provided between the first folding lines and the
free side edges of the leg-surrounding flaps, these second 200-024374 -32- 



panels also serve to absorb bodily discharges and enable the  article to
absorb much more amount of bodily discharges in the  vicinity of the
bottoms of the leg-holes. In such article, the  second panels rise above
the first panel together with the 5 leg-surrounding flaps lying in the
vicinity of the bottoms of  the leg-holes as the leg-surrounding flaps and
the second panels  are tucked inwardly along the first and second folding
lines  in the transverse direction of the article into the respective
leg-holes. In this article, the leg-surrounding flaps and the 10 second
panels rising above the first panel in the vicinity of  the bottoms of the
leg-holes form the. barriers against leakage  of bodily discharges and
prevent any amount of bodily discharges  from leaking beyond the bottoms of
the respective leg-holes. In the article arranged so that the second panels
have  15 relatively low stiffness or none of these second panels is
present on the second folding lines as well as in the vicinity  of these
second folding lines, the leg-surrounding flaps can  be more easily folded
along the respective second folding lines  and, in addition, the
leg-surrounding flaps can be prevented 20 from becoming bulky after these
flaps have been tucked as would  occur if the second panels are present on
the second folding  lines as well as in the vicinity of these second
folding lines. 200'2-024374 -33 WHAT IS CLAIMED IS: 



1. A pants-type disposable wearing article comprising a liquid-absorbent
sheet facing a wearer's body, a  5 liquid-impervious sheet facing away from
said wearer's body and a liquid-absorbent first panel between said sheets,
said  article further having a waist-hole and a pair of leg-holes
surrounded by leg-surrounding flaps extending in a  leg-Surrounding
direction outside transversely opposite side 10 . edges of said first panel
wherein a transverse dimension between  said transversely opposite side
edges of said first panel is  minimized at bottoms of the respective
leg-holes, said article  further comprising: said leg-surrounding flaps
formed with first folding  15 lines extending in said leg-surrounding
direction from said  side edges of said first panel at said bottoms of said
respective  leg-holes toward free side edges of said respective
leg-surrounding flaps lying at tops of said leg-holes and second  folding
lines extending outwardly in a transverse direction 2.0 from said side
edges of said first panel lying at said bottoms  of said leg-holes toward
said free side edges of said  leg-surrounding flaps lying at said bottoms
of said leg-holes; and 2002-024374 -34- said leg-surrounding flaps lying at
said bottoms of said leg-holes rise on said first panel and said free side
edges of  



said leg-surrounding flaps get nearer to each other in said  transverse
direction as said leg-surrounding flaps are. folded 5 along said first and
second folding lines and tucked inwardly  in said transverse direction into
said leg-holes. 2- The wearing article according to Claim 1, wherein a
minimum spacing dimension between said free side edges of said 1(1
leg-surrounding flaps is substantially same as a minimum  transverse
dimension between said side edges of said first panel  at said bottoms of
said leg-holes. 3. The wearing article according to claim 1 or 2, wherein
15 a minimum transverse dimension between said opposite side edges of said
first panel is in a range of 2 . 9 cm at said bottoms  of said leg-holes.
4. The wearing article according to any one of Claims 1 - 20 3, wherein
leg-surrounding elastic members extending in said leg-surrounding direction
are secured in a stretched state to  said leg-surrounding flaps.
2.002-024374 -35- S. The wearing article according to any one of Claims I -
4, wherein said free side edges of said leg-surrounding flaps  curve
inwardly in said transverse direction of said article from  said tops
toward said bottoms of said leg-holes so as to describe 5 substantially
circular arcs so that a transverse dimension  between said free side edges
of said leg-surrounding flaps. is  



minimized at said bottoms of said leg-holes. 6. - The wearing article
according to any one of Claims 1 - 10 5, wherein liquid-absorbent second
panels interposed between said liquid-pervious sheet and said
liquid-impervious sheet are  provided in regions defined between said first
folding lines  and said free side edges of said leg-surrounding flaps. 15
7. The wearing article according to Claim 6, wherein said  second panels
have a relatively low or none of said second panels  is present on said
second folding lines. 


