
2002-0f90? - I  5 S P E C I F I C A T 1 0 N  PULL-ON DISPOSABLE DIAPER
TECHNICAL FIELD OF THE INVENTION This invention relates to a pull-on
disposable diaper. BACKGROUND ART OF THE INVENTION Japanese Patent
Application No. 1975-.-33044A discloses a  10 fold up-type disposable
diaper 201 as shown in Fig. 15 of the  accompanying drawings. This diaper
201 is composed of a  liquid-absorbent pad, a liquid-pervious inner sheet
222 and a  liquid-impervious outer sheet 223 so as to present a rectangle
and this rectangle is then folded along a transversal 210a 15 orthogonal to
long sides of the rectangle in two halves in a  longitudinal direction.
Simultaneously, the diaper is tucked  inwardly so that transversely
opposite edges on the transversal  210a may face each at a middle point of
the transversal 210a  so as to form pockets 218. in the case of this
diaper, surface 20 sections of the sheet 223 facing each other as the
diaper is  tucked inwardly in this manner are partially bonded to each
other in order to prevent the respective pockets 218 from  getting out of
initial shapes thereof even after the diaper has 2002-06902S 



been developed to put the diaper on a wearer's body. The diaper  arranged
in such a manner is effective to prevent bodily  discharges from leaking
regardless of its rectangular shape  because a region of the diaper
destined to cover the wearer's 5 crotch is sufficiently narrow to be fit
closely against the  wearer's crotch. Japanese Utility Model Application
No. 1972-36734A  discloses a foldup-type diaper made from a rectangular
strip.  In the ease of this diaper also, the diaper is tucked inwardly 10
from its transversely opposite edges in a longitudinally middle  zone of
the diaper. The crotch region of the diaper obtained  in this manner has
its width sufficiently reduced to be fit  closely against the wearer's
crotch and thereby to alleviate  an anxiety of sideways urine leakage 15
Both of the above-cited conventional diapers are of the  rectangular
open-type and adapted to be put on an infant's body  by flatly developing
the diaper and applying it to the hip of  the infant lying on his or her
back. However, it is likely that  the regions of the diaper having
previously been folded and 20 tucked might get out of initial shapes
thereof as the diaper  is flattened and the function of these regions might
be  insufficient after the diaper has been put on the wearer's body.  The
diaper disclosed by Japanese Patent Application No. J 



21002-069028 1975-33044A intends to prevent the diaper from getting out of
its initial shape by partially bonding together the surface  sections
opposed to each other as the diaper is folded and tucked.  However, such a
bonding may obstruct the diaper to be flatly 5 developed and retard
operation of putting the diaper on the  wearer' s body. In both of the
above-cited conventional diapers,  the width of the region destined to
cover the wearer' e crotch  is relatively narrow. Should bodily discharges
are not  received by this region, bodily discharges may leak out of the  10
diaper and contaminate the wearer's clothes and/or body. DISCLOSURE OF THE
INVENTION It is an object of this invention to provide a pull-on
disposable diaper improved so that the problems accompanying  15 the
conventional diaper as have been described above may be  effectively
eliminated. According to this invention, there is provided a pull-on
disposable diaper having a height direction and a transverse  direction
being Orthogonal to the height direction. The diaper 20 is substantially
symmetric about a center line bisecting the  diaper in the transverse
direction. The diaper comprises a  pants-like covering component having an
inner surface facing  a wearer' s body and an outer surface facing the
wearer' s clothes . 2002-069028 



-4 The covering component is composed of a front waist region, a  rear
waist region and a crotch region adapted to cover wearer - S  front, rear
and crotch regions, respectively- The covering component has a waist-hole
and a pair of leg-holes, and is  5 provided with an absorbing component
lying on the -inner surface and extending over the crotch region into the
front and rear  waist regions. This invention further comprises that the
absorbing  component having a Iiquid-absorbent: core and a liquid-pervious
10 cover sheet. The core has a ~substantially rectangular shape and has an
inner surface facing a wearer's body and an outer  surface facing away from
the wearer's body- The cover sheet  covers at least the inner surf ace of
the inner and outer surfaces  of the core. The absorbing component formed
in the crotch 1-5 region is provided with a first folding guide extending
from  a middle zone between~ transversely opposite side edges which
extend, in turn, in parallel to each other in the height  direction to the
respective side edges so as to veer toward the  front waist region, a
second folding guide extending in the 20 similar manner to the respective
side edges so as to veer toward  the rear waist region and a third folding
guide extending in  a transverse direction between the first and second
folding  guides. The absorbing component is folded on both sides of the 



2002-06902.8 center line along the third folding guide so that the core may
have its outer surface sections facing to each other and along  the first
and second folding guides so that the core may have  its inner surface
sections facing to each other. 5 This invention includes the following
embodiments. At least the first and second folding guides of the first  -
third folding guides serve as V-shaped folding guides having  a relatively
low stiffness which are formed in the absorbing  component. 10 At least the
first and second folding guides of the first  - third folding guides serve
as V-shaped folding guides having  a relatively high stiffness which are
formed in the absorbing  component. The crutch region is provided on the
outer surface of the  15 absorbing component with flaps extending outward
of the  absorbing component in the transverse direction and defining
peripheral edges of the respective leg-holes. The flaps are  elastically
stretchable in a circumferential-direction of the  leg-holes, the outer
surface of the absorbing component s 20 separated from the flaps at least
along the side edges and in  the vicinity of the side edges and the zones
separated from the  flaps are covered with the cover sheet. The crotch
region includes a liquid-impervious sheet. 



'?002-06902 The cover sheet is folded back so as to wrap not only the inner
surface of the core but also the outer surface of the core along  of the
side edges, and the core is also capable, in the vicinity  of the side
edges, of absorbing the amount of bodily discharges 5 present between the
cover sheet and the liquid-impervious sheet  from the outer surface through
the cover sheet. The outer surface of the core is covered in its
transversely middle zone with a liquid-impervious sheet.  The diaper has at
least the cover sheet on the outer 10 surface of the core, a breathable
nonwoven fabric sheet an an  outer surface of the cover sheet, and a
plastic film on an outer  surface of the nonwoven fabric sheet as the
liquid-impervious  sheet. 15 BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a
perspective view showing a pull-on disposable  diaper according to this
invention; Fig. 2 is a partially cutaway perspective view showing  the
diaper of Fig. 1; 20 Fig. 3 is a sectional view taken along a line III --
III  in Fig. 2; Fig. 4 is a developed plan view showing the diaper of Fig_
2; 200:-069028 



Fig. 5 is sectional view taken along a line V -- V in Fig 4 ; Fig. 6 is a
diagram illustrating an important part of an  absorbing component different
from one.of Fig. 4; 5 Fig. 7 is a sectional view similar to Fig. 5, showing
one  preferred embodiment of this invention; Fig. 8 is a perspective view
showing another preferred  embodiment of this invention; Fig. 9 is a
partially cutaway perspective view showing  10 the diaper of Fig. 8; Fig.
10 is an exploded perspective view showing the diaper  of Fig. 8; Fig. 11
is a partially cutaway side view showing the  diaper of Fig. 8; I5 Fig. -12
is a partially cutaway perspective view showing  the absorbing component of
Fig. 10; Fig. 13 is a sectional view taken along a line XI I I - XI I I  in
Fig 12; Fig. 14 is a sectional view taken along a line XIV - XIV  30 in
Fig. 12; and Fig. 15 is a perspective view showing an example of the
conventional diaper. 2002-069028 -8- 



DESCRIPTION OF THE HEST MODE FOR WORKING OF THE INVENTION Details of a
pull-on disposable diaper will be more fully  understood from the
description given hereunder in reference  to the accompanying drawings. 5
Fig 1 is a perspective view showing a pull-on disposable  diaper 1
according to this invention, Fig. 2 is a partially  cutaway perspective
view showing the diaper 1 of Fig. 1 and Fig.  3 is a sectional view taken
along a line III - III in Fig. 2.  The diaper 1 has a height direction
corresponding to a -vertical :.0 direction in Figs. 1, 2 and 3, a
transverse direction and a  back-and-forth direction- The diaper 1
basically comprises a  pants-like covering component 2 and an absorbing
component 3  functioning to contain bodily discharges. The covering
component 2 has an inner surface 2a facing a wearer's body and 15 an outer
surface 2b facing wearer's clothes- This covering  component 2 is composed
of a front waist region 6, a rear waist  region 7 and a crotch region 8
adapted to cover wearer's front,  rear and crotch regions, respectively.
The front and rear waist  regions 6, 7 are overlaid together along
transversely opposite 20 side edge portions and joined at zones 4 arranged
intermittently  in a vertical direction along these opposite side edge
portions  so that the front waist region 6, the rear waist region 7 and
the crotch region 8 cooperate one with another to define a 2002-0690-29 



-9- waist-hole 9 and a pair of leg-holes 11. The waist-hole 9 and  the
leg-holes 11 are respectively provided along edges thereof  with a
plurality of elastic members 12, 13 secured thereto in  a stretched state.
The absorbing comp-nent 3 extends on the 5 inner surface 2a of the covering
component 2 over the crotch  -region 8 into the front waist region 6 and
the rear waist region  7. The absorbing component 3 is folded toward a
longitudnal  center line ,~ - A (See Fig. 4 also) bisecting a width of the
diaper 1 and extending in the height direction, i.e., inwardly 10 in a
transverse~ dimension of the diaper 1 so that a transverse  direction of
the diaper 1 may be reduced in the crotch region 8. Fig. 4 is a partially
cutaway plan view showing the diaper  1 of rigs. 1, 2 with its front and
rear wairt regions 6, 7 having 15 been peeled off from each other along
securing zones 4 aTid  developed in opposite directions ind-icated by
arrows P, Q and  Fig. 5 is a sectional view taken along a li-ne V - V n the
plan  view. As shown in Fig- 4, a transverse center line B - B  bisecting a
vertical iength of the diaper 1 extends in a 20 di-rt--ction crossing the
longitudinal center lir~e A - A. In the  developed state as showri irl Fig.
4, the diap4~r I -is substantially  symmetric about the longitudinal center
line A A and may be  folded back along the trans-verse center 1ne B B to
cbtain 



2002-069028 -'10- the diaper 1 in the state as shown in Fig. 1. Referring
to Figs. 4 and 5, the covering component 2  comprises a hourglass-shaped
inner sheet 16 made of breathable  nonwoven fabric, more preferably,
hydrophobic breathable 5 nonwoven fabric, an intermediate sheet 17 made of
liquid-impervious plastic film, more preferably, breathable  and
liquid-impervious plastic film having a rectangular shape  substantially
identical to the planar configuration of the  absorbing component 3 or
having a size larger than the planar 10 configuration of the absorbing
component 3 and an Outer sheet  18 made of breathable nonwoven fabric and
being identical to  the inner sheet 16 in shape as well as in size. These
sheets  16, 17, 18 may be laminated and intermittently joined together
using appropriate adhesives or welding techniques to form the 15 covering
component 2. The waist-surrounding elastic members  12 and the
leg-surrounding elastic members 13 are interposed  between the inner sheet
16 and the outer sheet 18 and secured  to at least one of these sheets 16,
18 by means of adhesives  not shown). 20 Referring to Fig. 4, the absorbing
component 3 has a  rectangular shape which is relatively long in a vertical



direction as viewed in Fig_ 4. This rectangular absorbent  component 3 is
contoured by transversely opposite side edges 2002-069028 26 extending in
parallel to the longitudinal center line A - A and front and rear ends 27,
28 extending in the transverse  direction crossing the-transversely
opposite side edges 26.  The absorbing component 3 comprises a core 21 and
a cover sheet 5 22 bonded to the inner surface 2a of the covering component
2  by means of hot melt adhesives 29 along the longitudinal center  line A
- A and the front and rear ends 27, 28. The cover sheet  22 is made of
liquid-pervious nonwoven fabric or perforated  plastic film and the core 21
is formed by absorbent material 10 such as fluff pulp or super-absorbent
polymer particles  compressed under appropriate pressure and, if desired,
wrapping  the absorbent material having been compressed in this manner
with a tissue paper or a nonwoven fabric made of hydrophilically  modified
thermoplastic synthetic fibers . While the core 2 1 is 15 illustrated to
define a rectangle in entirety, it should be  understood that the core 21
has grooves 20r, 20s, 20t (See Fig.  5 also) extending along a chain line R
respectively extending  in coincidence with the transverse center line B -
B, a chain  line S extending so as to describe a V-shape from a central
zone 20 of the core 21 defined by the intersection of the longitudinal
center. line A - A and the transverse center line B -- B toward  



the front waist region 6 to the transversely opposite side edges  2 6 and a
chain 1 ine T extending so as to describe a V-shape from 2 0 0 -2- 0 6 9 0
-28 the central zone of the core 21 defined by the intersection of  the
longitudinal center line A - A and the transverse center  line B - B toward
the rear waist region 7 to the transversely  opposite side edges 26. These
grooves 20r, 20s, 20t divide the -5 core 21 into core elements 21a, 21b,
21c, 21d, 21e, 21f. or  designates an angle included between the groove 20r
and the  groove 20s: and P designates, an angle included between the groove
20r and the groove 20t. These angles a. and P are illustrated~  -to be
equal to each other. in the crotch region 8, the width 10 of the absorbing
component 3 is smaller than the width of the  crotch region 8 and, in Figs.
1, 2 and 3, side edge portions  8a of the crotch region 9 defining the
respective leg-holes 11  1 -i e an the outer surface of t he absorbing
component 3 and extend  outwardly in the transverse directiotion of the
diaper 1 beyond J 5 the opposite side edges 26 of the absorbing component 3
so as  to form leg - surrounding fIaps fully~ s urroundi ng th e 3:-espec t
ive  leg-holes 11- The respective core elements 21a - 21f may be
intermittently bonded to the cover sheet 22 a 2~- the tissue paper
wrapping them by means of hot melt adhesives to retain a given  20 relative
position of these core elements From the state as shown in Eig- 4, the
diaper I having  



the absorbing component 3 formed in such manner is folded back  along the
transverse center line B - B and then the front and '20 0 2- 0 6 9 0 `2 9 -
13  rear waist region s 6 , 7 are joined together at the securing zones  4
to obtain the diaper I in the state as shown in Figs. 1, 2  and 3.
Thereupon, both side portions of the absorbing component  3 with re spec t
to the longitudinal 1 center I in e A - A are folded 5 toward the
longitudinal center line A - A as shown in Fi-g. 2.  More specifically,
the, absorbing component 3 is folded along  the groove 2 Or so that the
outer surface 2 4 of the core element,  21c is opposed to the outer surface
24 of the 2le (See Fig. 5)  while the outer surface 2 4 o f the core
element 2 1 d a-rid t h e out e r 10 surf ac e 2 4 i s opposed to the outer
surface 2 4 o f the core element  2 1. At the same time, the absorbing
component 3 is folded along  the groove 20s and the groove 2 0 t s o th a t
the -inner sur f ac e 2 3  of the core element 23-a is opposed to the
inrie-r surfaces 23 of  the respective core elements 21c, 21d while the
inner surface 15 23 of the core element 21b is opposed to the inner surf
ace5 23  of the respective core elements 21(~, 21f (See Fig. 4). in the
absorbing component 3, the groove s 2 Or, 2 0 s, 2 0 t a re f ree from  the
core 21 or contain the core 21 at an extremely low density,  sc the
absorbing componen t 3 ha s it s s tiffnes s lower i n thes e 2 0 qroo-,~es
20r, 20s, 20t than in the other region. In addition,  



the pQrtio-n cf the absorbing component 3 lying a-long the  longitudinal
center line A - A are bonded to the inner surface  2a of the covering
component 2 biit the opposite side edges 26 -20 0'2- 0 6 9 0 2 8 - 14  as
well as the vicinity of these side edges 26 are not bonded  to the inner
surf ac e 2 a o f the covering component 2 a 53 wi 11 be  apparent from
Figs. 2 - 5. This arrangement facilitates the  absoi-birig Qomponent 3 to
be folded along the grooves 20r, 20s,  5 20t as shcrwn in Fig. 2 In the
pull-on disposable diaper 1 arranged as bas beeri  described in reference
to Fig s . I and 2, the oppos. ite s i de edge s  26, 26 of the absorbing
componi~nt 3 folded so that the wdth  of the abso-rbing component 3 may he
reduced in the crotch region 10 8 and those opposite side edge5 26, 26 may
raxte-nd upwardly  advantageously come in close r-ontact with the w;~arel~
1 53 crotch.  I n add-it icn, t hes e oppos it e s ide edge s 2 6, 2 6
exten d i n g upwaa~dly  lie adjacent to thE~! wear(~~'53 genital organ and
therefore  d-ischarged urine is rapidly ab5orbed without -spread-ing in the
15 transverse direction. A space defined between these opposite  s ide
edges 2 6, 2 6 fo=s an inner poc ket 3 0 a (S ee F ig. 2 ) hol 1 owi rig
dcwnward tc a stif f i-clent depth to be spaced from the weare~-'5  body
and it is not likely that the inner surface 3a of thi~  abso Tberit
q_-ompi~nent 3 we t t ed with the d i scha_rge urine mi ght c Ome 



21 in contact wi-th the wearer's body over a larqe area and create  an
uncomfortable damp feeling against the wear(~~. Even if the  discharged
urine is not properly received in thi8 pcck,~t 30a  but f lows beyond t he
oppos ite s i de edge s 2 6 i nto s pac e s de fined 2002-069029 - 15
outside this inner pocket 30a, transversely opposite side edge  port-ion s
8 a of the crotch reg ion 8 whi-c h 1 i e out s i-de t he oppo s ite  5ide
edges 26 aTid tightly enclose the wearer's legs in the fo2~-m  of flaps
function as ba=iers against leakage of the bodily 5 d i s charge s from th
e d i a per I . Fu rthe rmore, the ou t e ~~ su r f aq--e  24 of the core
21 is covered with the liquid-pervious cover sheet  22 at leaEM in the
vicinity of the opposite side edges 26 as  seen i-n Figs. 2, 3 and 4 and
therefore a partial aynount of bodily  di s chargigs. s tay ing i n outer
poc kets 3 0 b de f i n ed by the port i Qn_-~ 10 Q f the ab sorb in g
component 3 extending upwardly a nd the oppos i t e  side edge portions 8a
of the Qrotch region 8 after having f lcwn  beyond the respL-_ctive side
edges 26 can be absorbed also by the  alater surface 24 of the core 21. In
ths way, the preventive  ef fer-t of the diaper I against leakage of badily
discharges can 15 be further improved. It should be understood that it iE~
also  possible to cover at least a part of the outer surface 24 of  the
core 21 in the transverse direction, for example, the middle  portion
thereof in the tran8verse direction with a  



liquid-impervious sheet 2 To put the diaper I on an infant's body, his or
her mother  may -guide infant's legs through the waist-hole 9 opened as
widely as possibe with the mother's hands put a gai ns t the inner  s ide o
f the wa i s t - ho I e 9 i rito the re ~5pec t ive 1 Ltg- ho le s. 11.
With 2002'-06 9028 -16- this diaper 1, the absorbing component 3 provided
separately  o f the covering component 2 in the crotch veg ion 8 remote
from  the waist-hole 9 is not affected by deformation of the diaper  I
occurring as the waist-hole 9 is opened in this manner. 5 Furthermore,
~even when the side edge port-ions 8a of the crotch  region 8 move as the
leg-holes 11 are opened, the absorbing  component 3 -is substantially not
responsive to such a movement  because the side edges 26 of the absorbing
component 3 ari~ not  bonded to the side edge portions 8a of the crotch
regious. 10 Therefore, the absorbing component 3 folded so that its width
may be appropriately reduced is well protected f rom getting out  of its
initial shape and the side edges 26 extending upwardly  reliably come in
close contact with the crotch of the infant.  In thi~i diaper~ 1, -the
absorbing component 3 folded so that its 15 width may be reduced reIiably
provides it s expected effect once  the diaper 1 has been put on the
infant's body. Depending on  the thickness o f the core 2 1, t i s pos s
ible that the a b s o~~b i ng  



corrponent 3 is folded as shown in Fig- 2 not along the groove  20i~ but
along the grooves 20s, 20t. It is also possible to 20 locally compress or
to compress under heating the zon(~~53 of the  absorbiug component 3
extending along the chain lines R, S, T  or the'chain lines S, T using
en-bossing rolls or the like so  that the absorbing ccmponent 3 may have
stiffness higher ir~ 2002-069028  Y., - 17  these zones than in the other
zone and the absorbing component  3 may be folded aIong  these high
stiffness zones serving as the  folding guides. Fig. 6 i5 a diagram
Illustrating an important part of an  5 absorbing component 3 arranged in a
manner diffq~~ent from that  shown in Fig. 4. In the core 21 of this
absorbing component  3, the left and right grooves 20s, 20s extend in a
direction  intersecting the longituditnal center line A - A with spacing
from each other n the transverse direction of the core 21 so 10 as to
describe a V-shapE~~- The left and right grooves 20t, 20t  are spaced from
each other in the similar manner. The angle  (Y included between the
grooves 20r and the groove 20s Is larger  than the angle P included between
the cj-rocv,~3 20r and the groove  20t. It is possible to differentiate the
angles (z and P and 15 to 8elect a distance between the left and right
grooves 20s,  



20s; 20t, 20t. Fig. 7 is a sectional vit--w similar to Fig. 5, showing one
preferred embodiment of this inv(~ntion- of the cover sheet 22  of the
abE~orbing component 3 in thi-s diaper 1, the regioTi 20 covering the core
elemer~ts 21a, 21b is b~ondi~d to an inner sheet  25 by means of the hot
melt adhesives 29 and the region covering  the other c-ore q~IE~inLtnts 21c
- 21f and the zones corresponding  tothe chain linesR, S, T
isnotbondedtothe inner sheet 25 2 0 0 2'- 0 6 9 0218 -Is Fig. 8 is a
perspective view showing a pull-on disposable  'diaper 101 as another
preferred embodiment of thi-s invention,  Fig. 9 is a partially cutaway
perspective vew showing this  di aper and F ig. 10 i s a n expIoded
perspetctive view showing this S diaper. This diaper 101 basically
comprises a covering  component 102 adapted to cover the. wearer's body and
an  ab,~~ orb ing component 10 3 adapted to con ta iTi bodi ly di sch arges
The covering c=ponent 102 comprises a hexagonal froDt sheet  106 defining
the front waist region and a part of the crotch 10 reg ion, a hexa gona I
reai~- s heet 10 7 def ini ng the rear wa i s t  region and a part of the
crotch region and a -ri--ctangular center  sheet 108 defining a part of the
r_rc>tchregion. Thecentersheet  108 ha-s longitudinally opposite e-nds
bonded to the -inner  surf aces (the upper surf aces as viewed in Fig. 10)
of the front 



15 and rear sheet53 106, 107 by means of hot melt adhesives (not  shown)
and thereby r-on-Ijer-ts the front and rear sheets 10 6, 10 7.  Ar~
int(~rmed_iate s heet 117 made o f rectan qu 1 a ~- water -proo f lm  is
placed -upon the inne-r surface cf the center sheet 108 and  an
hourglass-shaped inner sheet 116 is placed upon the inner Z 0 surface of
the intermedate sheet 117. in the ca,~~e of the illustrated embodiment, the
intermediate sheet 117 is identical  in shape as well as in size to the
center sheet 102 O-r slightly  smalle_~- than the i-_enter sheet 108. The
inner sheet 116 is 2002-069028 -19- substantially identical in shape as
well as in size to the  hourglass-shape defined by the front, rear and
center sheets  106, 107, 108 connected one to another. These sheets 106,
107,  108, 117 and 116 are intermittently bonded together on each pair 5 of
adjacent surfaces placed one upon another. Between the front  sheet 106 and
the inner sheet 116 as well as between the rear  sheet 107 and the inner
sheet 116, waist-surrounding elastic  members 112 and leg-surrounding
elastic members 113 are secured  to these sheets in a stretched state. A
primary function of 10 the center sheet 108 is to connect the front and
rear sheets  106, 107 to each other and therefore it is possible to
dimension  this center sheet 108 to be smaller than the intermediate sheet
117 so long as the primary function is achieved. 



A rectangular absorbing component 103 having its  15 longitudinal direction
corresponding to the longitudinal  direction of the center sheet 108 is
bonded to the inner surface  of the- inner sheet 116. The absorbing
component 103 has its  front and rear ends 127, 128 and its transversely
middle zone  extending between these ends 127, 128 bonded to the inner
sheet 20 116. These sheets 1.06, 107, 108, 117, 116 and the absorbing
component 103 placed upon and bonded to one to another as shown  in Fig. 10
may be folded back along a line C - C with the absorbing  component 103
inside thereof and these front, rear and inner 2002-069028 _20_  sheets 10
6, 10 7, 116 may be bonded together at zones 10 4 arranged  -intermittently
along the 2~di~ edges thereof to obtain thE~  pull-on disposable diaper
101- The sheets 10G, 107, 108, 117  and 116 as shown in Fig- 10 cooperate
to form the pants-like -5 covering component 102 corresponding to the
covering component  2 ia Fg. 1. The line C - C in Fig. 10 is a transverse
center  Ii-ne corresponding to the transverse center -line B - 5 in Fig.  2
and bisects a length of the flatly developed diaper 10 1. The  zon,~s 104
correspond to the zones 4 -in Fig. 1. Like the diaper 10 1, the cover-ing
component 102 has a waist-hole 109 and a pair  of leg-hole8 111. The
absorbing cornpon(~nt 103 is folded inward  of the diaper 101, like the
absorbing component 3 in Fig. 3,  



so that tht-_ width of the absorbing component 103 may be reduced  in the
crotch region 108. 15 Fig. 11 s a partally cutaway side view showing the
diaper 101 Qf Fig- S. In Fig. 11, the elastic members exposed  n the part
cutaway are indicated by solid lines and the elastc  me.~ers which are
contig-Lio-as to theE~e solid lines are indicated  by da s h ed I ine s -
As s hown, t he 1 eg - surroundin q e I a s t c me~rbe rs 21) 113 extend
along an approxmately upper half peripheral edge  Qf the respective
leg-holes 111. Fi-g. 12 is a partially cutaway perspec!tve view showng  t
he absorbi n g ccxmponent 10 3 a f F-i g - 10 The ab s orb ing c ompon
ei-it 2 0 0'2- 0 6 9 02' 8 - zi  103 comprises an absorbent core 121, a
cover~ sheet 122 and flaps  125. The core 121 and the cover sheet 122 are
identical to the  core 21 and the~ cover sheet 22 in Fig. 4, respectively.
Specifically, the core 121 5; formed with grooves 120r, 120s, 5 120t along
a straight chain line R coinciding with the center  line C - C a-.rid
substantially V-shaped chain lines S and T and  divided. by these grooves
into core elements 121a, 121b, 121c,  121 d, 121e and 121f. These chain
lines R, S, T, grooves 120r,  12 0 5, 12 Ot and core elements 12 la - 12 1
f correspond to the chain 10 lines R, S, T, the grooves 20r, 20s, 20t and
the core elements  2 1 a - 2 1 f In Fig. 4. The manner in which the
absorbing component  



103 are folded inward of the diaper 101 so as to have its width  reduced
-in the crotch -region 108 is also similar to the manner  shown in Fig. 4~
15 Fig. 13 is a sectional view taken along a line X111 - XIII  in Fig. 12
and Fig. 14 is a sectional view taken along a line  X:LV - X IV i n F ig.
12 - Th(~ f 1 aps 12 5 are f ormed by leak-barr ier  sheets 130
exte'-nd-ing along t-ransversely opposite side edges 126  of the absorbng
component 103. Each of these leak-barrier 20 sheets 13() is made Of a
hydrophobic, preferably  liquid-impervious, more preferably breathable and
liqu-id-imperv-ious nonwovE~n fabr-ic or a plastic film or a  1 amin at ed
s h ee t con s i s t i ng o f the s e nonwoven fabri-c s and fi- lms .
2002-069028 -22 The leak-barrier sheet 130 is folded -in a Z-shape or an
inverted  Z-shape in its transverse direction and fixed along one side
edge 131 of its tran5veT5ely opposite side edges 131, 132 to  t he cove r s
heet 12 2 on t he out er surf ac e 1 D 3 b of the abscrbing 5 component 103
by means of an adhesive 134. The other side edge  132 lies above the ianer
suz-f ace 103a of the absorbing component  103 so that the Sidi-_ E~dge 132
may be deformed in a vertical  direction as well as in a horizontal
direr-tion ai~; viewed in Fig.  13. The oatermest rounded fold of the side
edge 132 wraps an 10 e-lastic member 141 extending in the longitudinal
direction of  



the ab s orbing c Orqpcnent 10 3 and f i~-:ed thereto i n a s tretch ed
state. Between the t-ransver-sely opposite side edges 131, 132,  the
leak-barrier sheet 130 extends outwardly from the Sid8 edge  131 toward the
side edge 132 beyond the side edge 126 of the 15 absorbing component 103,
then is folded back toward the inner  s ur fac e 10 3 a and f ol ded agaln
outward o f the ab-sorb ing c =ponent  103. It should be iinderstood that,
in the vicinity of  longitudinally Qpposite ends 127, 128 of the absorbing
component 103, each of the leak-barrier sheets 130 folded in 2 a Z-shape
o-r an -inverted Z-shape is maintained in such a folded  state by the
adhesive- 134 as shown in Fig. 14. In other words,  the leak-barrier sheet
130 i53 partially bonded to itself and  the cover sheet 122 and the
leak-barrier sheet 130 are also 2002-I6902.s -23- partially bonded together
by means of the adhesive 134. With the diaper 101 put on the wearer's body
and the  absorbing component 103 curved in its longitudinal direction,  the
flaps 125 each formed by the leak--barrier sheet 130 are  biased by a
contractile force of the elastic members 141 to rise  above the inner
surface 103 of the absorbing component 103  immediately outside the
respective outermost rounded folds 126  and between the longitudinally
opposite ends 127, 128 of the  absorbing component 103. The flap 125 rising
in this manner 



10 will be seen in a state cutaway partially in Fig_ 9. The flap  125 in
its rising state is indicated by solid lines in Fig. 11  and by imaginary
lines in Fig. 13. Such a unique behavior of  the flap 125 ensures that the
side edge 132 of the leak-barrier  sheet 1-30 is tightly placed around the
wearer's thigh under the 15 effect of the elastic member 141. The flaps 125
tightly placed  around the wearer ' s thigh serve as barriers against any
amount  of bodily discharges having flown sideways beyond the side edges
126 of the absorbing component 103 and these barriers eliminate  an anxiety
that any amount 'of bodily discharges might leak out 20 from the diaper
101. This preventive effect is particularly  significant in the portion of
the absorbing component 103 folded  so that the width of the absorbing
component 103 may be reduced  in the crotch region 108. of the diaper 101
as shown in Fig. 9. 2002-0690"'.'8 -24- The elastic member 141 of the flap
125 describes a U-shape and  goes approximately half around the wearer's
thigh and portions  defining branches of this u_shape extending upwardly
indirectly  overlap the leg-surrounding elastic members 113 in the front 5
and rear sheets 106, 107 (See Fig. 11). These elastic members  113, 114
ensure the leg-holes of the diaper 101 to be maintained  in c lo s e r
contract with the wea rer' s 1 egs cyver fu 11 c ircumf erence ~~.  While
the elastic member 141 associ-ated with each of the flaps  



125 is illustrated as a single elastic member, this may be  10 replaced by
a plurality of elastic members. In the diaper 101 of Fig. 8, it is also
possible to arra-Tige  the leak-barrier sheet 130 so that, on the outer
s-Lirf ace 103b  of the absorbing component 103, particularly in the
vicinity  of the side edge 126, thE~ leak-barrier sheet 130 can be
separated 15 f rom the cover s h eet 12 2 downward - a s vif--wed i n F i
cj 13 - with  this alternative arrangemeTit, an amount of bodily discharges
h aving f 1cwn beyon d the s ide (~dge 12 6 in a d i rec t ion indic ated
by an arrow E into a space defined between the oute3: surface  103b of the
absorbiTig component 103 aTid the associated 20 leak-barrier sheet 130 is
absorbed by the core 121 through the  cover sheet 122 an the outer surface
103b of the absorbiug  ccxmponent 103. In this diaper 101 also, the 8-ide
edges 126 of the '2002-06902'S 2  _25 absorbing component 103 folded in the
crotch region 108 so as  to have its width reduced can be fitly placed
against the  wearer I s body while t he inner pocket of the ab s orb ing
component  10 3 defined between the transverse ly opposite side edges 12 6,
5 12 6 does not come in contact with the wearer Is body. The side  edges
126 folded in this manner do not get out of the folded  



postures even when the waist-hole 109 (See Fig. 8) is open(~d  as widely as
possible. The~ pull-on disposable diaper according to th-is invention  10
ha s advantageous effect that  the ab s orb ing c ompon ent extending  over
the r-rotch region into the front and rear waist regcns  is folded so that
the absorbing ccmponent may have its wi-dth  red,aced in the crotch region
and be in contact with the wearer I s  body on I y a I ong the t ransver se
ly oppQs i tt-~ s ide ed ge s th e reQ f 15 With th i s u n iWe
arrangiament, th e wearer i s free f rom a damp  fee I ing even a f ter the
absorbing component ha s absorbed bod-i ly  discharges. Combination of the
absorbing ccnponent with the  pull-on diaper ensure5 that the portion of
the absorbing  component folded so as to have its width -reduced In the
crot4--h 20 region does not get out of the folded po5ti,=~s in the course
c f putt in g the di ape r on the wearer I s body. Ac r-ordi n g to the
embodiment -in which the absorbirig component is p-rovided on its  outer
surf ace with the flaps E~xtending outwardly from the 21 002-0690--Z'S -26-
transversely opposite side edges of the absorbing component,  any amount of
bodily discharges has flown outwardly beyond the  folded zone of the
absorbing component can not leak from the  diaper..  



2.002-069028 -27 C L A I M S 1. A pull-on disposable diaper having a height
direction and  a transverse direction being orthogonal to said height 5
direction, said diaper being substantially symmetric about a  center line
bisecting the diaper in said transverse direction,  said diaper comprising
a pants-like covering component having  an inner surface facing a wearer's
body and an outer surface  facing wearer ' s clothes , said covering
component being composed 10 of a front waist region, a rear waist region
and a crotch region  adapted to cover wearer's front, rear and crotch
regions,  respectively, said covering component having a waist-hole and  a
pair of leg-holes, and being provided with an absorbing  component lying on
said inner surface and extending over said 1.5 crotch region into said
front and rear waist regions, said  pull-on disposable diaper further
comprises: said absorbing component comprising a liquid-absorbent  core and
a liquid-pervious cover sheet, said core having a  substantially
rectangular shape and having said inner surface 20 facing said wearer's
body and said outer surface facing away  from said wearer's body, said
cover sheet covering at least said  inner surface of said inner and outer
surfaces of said core,  said absorbing component being formed in said
crotch region 



2002-069028 -28 provided wit h a first folding guide extending from a
middle zone  between transversely opposite side edges which extend, in
turn,  in parallel to each other in said height direction to respective
said side edges so as to veer toward said front waist region, S a second
folding guide~ extending to respective said side edge,~;  8o as to veer
toward said rear waist region and a third folding  guide extending in a
transverse direction between said first  and second folding guides, and
sa-id absorb-ing ccaponent being  folded on both sides of said center line
along said third folding 10 gu ide so th at s a  d core has -it s ou ter s
ur far- e 5 ec t -ions f ac Ing  to each other and along said first and
second folding g-LUdes  so that said co-re has its inner surface rer-t-ions
fac-ing to each  other. 15 2. The disposable daper according to Claim 1,
wherein at  least said f irst and st--cond folding guides of z;aid f i-rst
- third  f olding gu i de s s erve a s V- s haped f ol dj-ng qu ides bavin
g a  relatively low stiffness which are formed in said absorbing
ccniponent. 3. The dispasable~ diaper according to Claim 1, wherein at
least said fIrst and second folding guides, of raid first - third  folding
guides serve as V-shaped folding guides having a 2002-069028 



relatively high stiffness which are formed in said body fluid  absorbent
component. 4. The disposable diaper according to any one of Claims 1  5 -
3, wherein said crotch region is provided on said outer surface of said
absorbing component with flaps extending outward of said  absorbing
component in said transverse direction and defining  peripheral edges of
respective said leg-holes, said flaps being  elastically stretchable in a
circumferential direction of said 10 leg-holes, said outer surface of said
absorbing component being  separated from said flaps at least along said
side edges and  in a vicinity of said side edges and said zones separated
from  said flaps are covered with said cover sheet. 15 5. The disposable
diaper according to any one of Claims 1  - 4, wherein said crotch region
includes a liquid-impervious  sheet, said cover sheet being folded back so
as to wrap not only  said inner surface of said core but also said outer
surface of  said core in a vicinity of said side edges, and said core being
20 capable, in a vicinity of said side edges, of absorbing bodily
discharges present between said cover sheet and said  liquid-impervious
sheet from said outer surface through said  cover sheet. . . 2002-069028
-30 . The disposable diaper according to any one of Claims I  



5, wherein said outer surface of said core. is covered in a transversely
middle zone with a liquid-impervious sheet. 7. The disposable diaper
according to Claim 5 or 6, wherein  said diaper has at least said cover
sheet on a side of its outer  surface of said core, a breathable nonwoven
fabric sheet on an  outer surface of said cover sheet, and a plastic film
on an outer  surface of said nonwoven fabric sheet as said
liquid-impervious  10 sheet.. 


