
08 FFBd  S P E C I F I CAT I O N PULL-ON DISPOSABLE
DIAPER  5 TECHNICAL FIELD OF THE INVENTION This
invention relates to a pull-on disposable diaper.
RELATED ART Japanese Patent Application No.
1975-33044A discloses  10 a foldup-type disposable
diaper 201 as shown in Fig. 10 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
have a rectangle  shape and then folded along a
transversal 210a orthogonal to 15 long sides of the
diaper 201 in two halves in a longitudinal  direction.
Simultaneously, the diaper 201 is tucked from its
transversely opposite edges inwardly of the diaper,
more  specifically, toward a middle point of the
transversal 210a  so as to form pockets 218. This
diaper 201 is adapted to be 20 worn in combination
with use of a diaper cover and surface  sections of
the sheet 223 facing each other as the diaper 201  is
tucked inward in this manner are partially joined in
order  to prevent the respective pockets 218 might get
out of initial 08 FEB 2007  -2 shapes thereof even
after the diaper 201 has been developed  



to be put on a wearer's body. The diaper arranged in
such manner  is effective to avoid leakage of body
fluids regardless of its  rectangular shape because a
region of the diaper destined to 5 cover the wearer's
crotch is sufficiently narrow to be placed  closely
against the wearer's crotch. Japanese Utility Model
Application No. 1972-36734A  discloses a foldup-type
diaper made from a rectangular strip.  This diaper
also is adapted to be worn in combination with use 10
of a diaper cover and the diaper is tucked inward 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 placed  closely against the
wearer's crotch and thereby to alleviate  15 an
anxiety of sideways urine leakage. The diaper
disclosed in Japanese Patent Application No.
1975-33044A intends to prevent the diaper from getting
out of  its initial shape by partially joining
together the surface  sections opposed to each other
as the diaper is folded and 20 tucked. However, such
joining may obstruct the diaper to be  flatly
developed and retard operation of putting the diaper
on the wearer's body. The diaper disclosed in the
above-cited Japanese Utility 08 FEB 2007  -3 



Model Application No. 1972-36734A is accompanied with
an  inconvenience that the crotch region folded and
tucked in this  manner may get out of its desired
shape as the diaper is put  on the wearer's body. 5 It
is an object of this invention to provide a pull-on
disposable diaper having a body fluid absorbing
component  partially folded inward in a crotch
covering region improved  so that zones of the body
fluid absorbing component folded  inward can be
reliably maintained in such a folded state even 10 if
these folded zones are not joined such as in the prior
art.  DISCLOSURE OF THE INVENTION In accordance with
this invention, there is a pull-on  disposable diaper
having a height direction, a width direction  15 being
orthogonal to the height direction and a
back-and-forth direction, the diaper being
substantially symmetric about a  center line bisecting
a dimension of the diaper in the width  direction, the
diaper comprising a covering component made of  sheet
material having an inner surface facing a wearer's
body 20 and outer surface facing a wearer's clothes
and composed of  front waist covering region destined
to cover a wearer' s front  waist, a rear waist
covering region destined to cover a wearer' s  rear
waist and a crotch covering region destined to cover a
8 FEB 2007  -4 



wearer's crotch so as to define a pants-like
configuration  having a waist-hole and a pair of
leg-holes, and a body fluid  absorbing component
extending over the crotch covering region  and further
extending into the front and rear waist covering  5
regions. The pull-on disposable diaper further
comprises the body  fluid absorbing component
comprising a liquid-absorbent core  and a
liquid-pervious cover sheet. The core have an inner
surface facing the wearer's body, an outer surface
facing away 10 from the wearer's body and side
surfaces extending between the  inner and outer
surfaces in the height direction and extending  beyond
the crotch covering region into the front and rear
waist  covering regions. The cover sheet covers the
inner surface,  the side surfaces and at least a part
of the outer surface of 15 the core. The body fluid
absorbing component is formed in the  crotch covering
region with a first folding guide extending  from a
middle zone between transversely opposite lateral
edges  extending parallel to each other in the height
direction to  the respective lateral edges in the
front waist covering region 20 so as to describe a
substantially V-shape, a second folding  guide
extending to the respective lateral edges in the rear
waist covering region so as to describe a
substantially V-shape  and a third folding guide,
extending in the width direction -5- 



between the first and second folding guides. The
absorbing  component is folded on both sides of the
center line along the  third folding guide so that the
core has its outer surface  sections facing to each
other and along the first and second 5 folding guides
so that the core has its inner surface sections
facing to each other, transversely opposite lateral
edges of  the cover sheet is folded back outward in
the width direction  on the outer surface of the core
and is joined to the inner  surface of the sheet
material defining the crotch covering  10 region. This
invention includes the following embodiments.  The
outer surface of the core is covered at least with
the cover sheet and a liquid-impervious sheet lying
outside  the cover sheet and defining the crotch
covering region. 15 The outer surface of the core is
covered with the cover  sheet, a nonwoven fabric lying
outside the cover sheet, a  plastic film lying outside
the nonwoven fabric and defining  the
liquid-impervious sheet and a nonwoven fabric lying
outside the liquid-impervious sheet. 20 BRIEF
DESCRIPTION OF THE DRAWINGS Fig. 1 is a perspective
view showing a pants-type  disposable diaper; -6- 



Fig. 2 is a partially cutaway perspective view showing
the diaper of Fig. 1; Fig. 3 is a sectional view taken
along a line III-III  in Fig. 1; 5 Fig. 4 is a
developed view of the diaper of Fig. 1;  Fig. 5 is a
sectional view taken along a line V-V in Fig.  4; and
Fig. 6 is a perspective view showing an example of the
conventional diaper. 10 DESCRIPTION OF THE BEST MODE
FOR WORKING OF THE INVENTION  Details of the pull-on
disposable diaper according to  this invention will be
more fully understood from the  description given
hereunder with reference to the accompanying  15
drawings. Fig. 1 is a perspective view showing a
pull-on disposable  diaper 1, Fig. 2 is a partially
cutaway perspective view showing  this diaper 1 and
Fig. 3 is a sectional view taken along a line  III-III
in Fig. 1. The diaper 1 has height and width
directions 20 orthogonal to each other and a
back-and-forth direction. The  height direction
corresponds to a vertical direction in Fig.  1, the
back-and-forth direction corresponds to a direction
indicated by a double-headed arrow P-Q in Fig. 1 and
the width _F EJB 2997  



-7 direction corresponds to a right-and-left direction
as viewed  in Fig. 3. The diaper 1 basically comprises
a pants-like  covering component 2 and a body fluid
absorbing component 3  for containment of body fluids
absorbed therein. The covering 5 component 2 is formed
by sheet material such as a nonwoven  fabric or
plastic film and has an inner surface 2a facing a
diaper wearer' s body and an outer surface 2b facing
the wearer' s  clothes. This covering component 2 is
composed of a front  waist covering region 6, a rear
waist covering region 7 and 10 a crotch covering
region 8 adapted to cover wearer's front,  rear and
crotch regions, respectively. The front and rear
waist covering regions 6, 7 are overlaid together
along  transversely opposite lateral marginal edges of
the diaper 1  and joined together along these opposite
lateral marginal 15 edges at a plurality of joining
zones 4 arranged intermittently  in a vertical
direction along these opposite lateral marginal  edges
so that the front waist covering region 6, the rear
waist  covering region 7 and the crotch covering
region 8 cooperate  with one another to define a
waist-hole 9 and a pair of leg-holes 20 11. The
waist-hole 9 and the leg-holes 11 are provided along
peripheral marginal edges thereof with a
waist-circumferential elastic member 12 and
leg-circumferential elastic members 13 attached in a
stretched 



t) n L U  -s state thereto, respectively. The body
fluid absorbing  component 3 lies on the inner surface
2a of the covering  component 2 so as to extend over
the crotch covering region  8 and to extend further
into the front and rear waist covering 5 regions 6, 7.
The body fluid absorbing component 3 is folded  toward
a longitudinal center line A - A (See Fig. 4 also)
bisecting a width of the diaper 1, i.e., folded inward
in a  transverse direction of the diaper 1 so that the
body fluid  absorbing component 3 may have its width
reduced in the crotch  10 covering region 8. Fig. 4 is
a partially cutaway plan view showing the diaper  1 of
Fig. 1 in which front and rear waist regions 6, 7 have
been disconnected from each other at the joining zones
4 and  developed in directions indicated by the arrows
P, Q extending 15 in the back-and-forth direction and
Fig. 5 is a sectional view  taken along a line V-V in
this plan view. As shown, the  developed diaper 1 has
its length as viewed in the vertical  direction of
Fig. 3 bisected by a transverse center line B - B
extending in a direction which is orthogonal to the 20
longitudinal center line A - A. In the developed state
as shown  in Fig. 4, the diaper 1 is substantially
symmetric about the  longitudinal center line A - A
and may be folded back along  



the transverse center line B - B to obtain the diaper
1 in the J FEB R2001  -9 state as shown in Fig. 1. The
covering component 2 comprises an hourglass-shaped
inner sheet 16, a rectangular intermediate sheet 17
lying on  the outer side of the inner sheet 16 and an
outer sheet 18 lying 5 on the outer side of the
intermediate sheet 17. The inner sheet  16 is
preferably made of breathable nonwoven fabric, more
preferably made of hydrophobic breathable nonwoven
fabric.  The intermediate sheet 17 is preferably made
of  liquid-impervious plastic film, more preferably
made of 10 breathable but liquid-impervious plastic
film and identical  in shape as well as in size to the
absorbing component 3. The  outer sheet 18 is made of
breathable nonwoven fabric and  identical in shape as
well as in size to the inner sheet 16.  These sheets
16, 17, 18 are intermittently joined to one another 15
by adhesion or heat-sealing to form the covering
component 2.  The nonwoven fabric layers forming the
inner and outer sheets  16, 18 of the covering
component 2 contribute to a soft touch  of the diaper
1. The waist- and leg-circumferential elastic  members
12, 13 interposed between the inner and outer sheets
20 16, 18 are attached to at least one of these sheets
16, 18 by  means of an adhesive agent (not shown). 



The absorbing component 3 comprises a core 21 and a
cover  sheet 22 and has a rectangular shape which is
relatively long ~jl  -lo in the vertical direction as
viewed in Fig. 4. This  rectangular absorbing
component 3 is contoured by transversely  opposite
lateral edges 26 extending parallel to the
longitudinal center line A - A and front and rear ends
27 5 extending in the transverse direction of the
diaper 1  orthogonal to the transversely opposite
lateral edges 26. The  core 21 has a rectangular shape
as a whole and has an inner  surface 23 facing the
wearer's body, an outer surface 24 facing  the
wearer's clothes, opposite side surfaces 40a extending
in 10 the longitudinal direction and opposite end
surfaces 40b  extending across the front and rear
waist covering regions 6,  7 in the transverse
direction. The core 21 additionally has  grooves 20r,
20s, 20t (See Fig. 5 also) extending along a chain
line R (third folding guide) extending in coincidence
with the 15 transverse center line B - B, a chain line
S (first folding  guide) extending so as to describe
V-shape from 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
front waist covering region 6 to the opposite 20 side
surfaces 40a and a chain line T (second folding guide)



extending so as to describe V-shape from 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 EB 2001  the rear waist
covering region 7 to the opposite side surface  40a.
These grooves 20r, 20s, 20t divide the core 21 into
core  elements 21a, 21b, 21c, 21d, 21e, 21f. The
groove 20r and the  groove 20s intersect with each
other at an angle a while the 5 groove 20r and the
groove 20t intersect with each other at an  angle P.
While the angles a and (3 are illustrated to be equal
to each other, it is possible without departing from
the scope  of the invention to set these two angles to
be different from  each other. In the crotch covering
region 8, the absorbing 10 component 3 is narrower
than this, crotch covering region 8,  so lateral
marginal edges 8a of the crotch covering region 8
form leg-circumferential flaps lla extending outward
beyond  the lateral edges 26 of the crotch covering
region 8, which  define the respective leg-holes 11.
15 The core 21 divided in the core elements 21a
through 21f  is formed by compressing water-absorbent
material such as a  fluff pulp and super-absorbent
polymer particles under an  appropriate pressure and,
if desired, covering such a  compressed material with
a tissue paper or a nonwoven fabric 20 of
thermoplastic synthetic fibers modified to be
hydrophilic.  



The inner surface 23 of the core 21 divided in the
core elements  21a through 21f or the tissue paper or
the like (not shown)  covering this inner surface 23
may be joined to the cover sheet 0 8 FEB 2007  -12 22.
The outer surface 24 of the core 21 or the tissue
paper  or the like covering this outer surface 24 may
be joined to  the inner sheet 16 by means of an
adhesive agent 29a (See Fig.  5). The cover sheet 22
extends over the inner surface 23 in 5 the transverse
direction of the core 21 and reaches to the outer
surface 24 in the vicinity of the respective side
surfaces 40a  beyond the side surfaces 40a. On the
outer surface 24, lateral  edge zones 22a of the cover
sheet 22 are folded outward in the  transverse
direction of the core 21 and these lateral edge zones
10 22a folded in this manner are joined to the inner
surface of  the inner sheet 16 by means of a hot melt
adhesive agent 29.  Portions of the cover sheet 22
extending beyond the end surfaces  40b of the core 21
are bonded to the inner sheet 16 and layers  of the
sheet 22 overlaying each other are bonded together in
15 the vicinity of these portions using a hot melt
adhesive agent  (not shown). Such cover sheet 22 is
folded in a Z-shape or  in an inverted Z-shape in the
vicinity of the side surfaces  40a of the core 21 (See
Figs. 4 and 5). A stock material for  the cover sheet
22 may be selected from the group consisting 



20 of a liquid-pervious nonwoven fabric, a perforated
plastic  film and a laminated sheet of the nonwoven
fabric and the film.  The diaper 1 having the
absorbing component 3 formed in this manner is folded
back from the developed state shown in u F 1 si'  -13
Fig. 4 along the transverse center line B - B and then
the front  and rear waist covering regions 6, 7 are
connected to each other  at the joining zones 4 to
obtain the diaper 1 of Fig. 1. In  this course,
respective halves of the absorbing component 3 5 lying
on both sides of the longitudinal center line A - A
are  folded toward this longitudinal center line A - A
as shown in  Figs. 2 and 3. Specifically, the
absorbing component 3 is  folded along the groove 20r
so that the outer surface 24 of  the core element 21c
is opposed to the outer surface 24 of the 10 21e (See
Fig. 5) while the outer surface 24 of the core element
21d is opposed to the outer surface 24 of the core
element 2lf.  At the same time, the absorbing
component 3 is folded along  the grooves 20s, 20t so
that the inner surface 23 of the core  element 21a is
opposed to the inner surfaces 23 of the 15 respective
core elements 21c, 21d while the inner surface 23  of
the core element 21b is opposed to the inner surfaces
23  of the respective core elements 21e, 21f (See Fig.
4). The  grooves 20r, 20s, 20t serve an folding guides
each extending  



from the transversely middle zone to each of the
lateral edges 20 26 of the absorbing component 3 so as
to describe substantially  V-shape in the portions of
placed aside toward its front and  rear ends,
respectively. In the grooves 20r, 20s, 20t, there  is
little or no core 21. So the absorbing component 3 has
its 08 FEB 200i'  -14 stiffness lower in these grooves
20r, 20s, 20t than in the other  region. This unique
arrangement facilitates the absorbing  component 3 to
be folded along the grooves 20r, 20s, 20t as  shown in
Fig. 2. 5 In the pull-on disposable diaper 1 of Fig. 1
arranged  as has been described, the absorbing
component 3 is folded at  the opposite lateral edges
26, 26 so that the width of the  absorbing component 3
may be reduced in the crotch covering  region 8 and
those opposite lateral edges 26, 26 extend upward. 10
Accordingly, the diaper 1 comes in close contact with
the  wearer's crotch in the vicinity of the wearer's
genital organs  and an amount of urine is absorbent
rapidly into the diaper  1 without spreading sideways.
In addition, a space defined  between these opposite
lateral edges 26, 26 forms a pocket 30a 15 depressed
downward (See Fig. 3) serving to prevent a
possibility that the inner surface 3a (See Fig. 5) of
the  absorbing component 3 wetted with absorbed urine
might come  



in contact with the wearer's body over a large area
and create  an uncomfortable damp feeling against the
wearer. Even if the 20 body fluid flows beyond the
lateral edges 26, the lateral  marginal edges 8a of
the crotch covering region 8 extending  outward beyond
the lateral edges 26 and defining the flaps lla
adapted to be tightened around the wearer's thighs
function V tC>LUU7  -15 as barriers against leakage of
the body fluids from the diaper  1. Furthermore, the
outer surface 24 of the core 21 is covered  with the
liquid-pervious cover sheet 22 at least in the
vicinity  of the side surfaces 40a, so if any amount
of body fluids flow 5 beyond the peripheral edge of
the absorbing component 3, such  amount of body fluids
will be introduced into outer pockets  30b (See Fig.
3) formed between the absorbing component 3 and  the
respective lateral marginal edges 8a of the crotch
covering  region 8 and absorbed by the core 21 through
its outer surface 10 24. It should be noted here that
the outer surface 24 of the  core 21 may be at least
partially, for example, in its  transversely middle
zone, covered with the liquid-impervious  intermediate
sheet 17 as shown in Figs. In this diaper 1, as will
be apparent from Figs. 3, 4,  15 5, the lateral edge
zones 22a of the cover sheet 22 are folded  outward in
the transverse direction of the absorbing component  



3 and joined to the inner sheet 16 by means of the
adhesive  agent 29 and thereby movement of the core' s
region having been  folded along the groove 20r to
restore the state before folded, 20 in other words,
movement outward with respect to the diaper  1 is
restrained. The movement outward with respect to the
diaper is the movement in the direction indicated by
the arrow  Y in Fig. 3. It is believed that the
movement of the region L 32W;U7  -16 extending along
the groove 20r in the direction of the arrow  Y is
restrained because the core elements 21c, 2le get
nearer  to each other and the core elements 2ld, 21f
get nearer to each  other as the lateral edge zones
22a is deformed from its flat 5 state as seen in Fig.
4 to its curved state as seen in Fig.  3. So far as
such movement is restrained, the absorbing  component
3 folded so as to become narrower in the crotch
covering region 8 can be reliably kept in this folded
configuration even after the diaper has been put on
the wearer' s  10 body. To put the diaper 1 on
infant's body, his or her mother  may guide the
infant's legs through the waist-hole 9 opened  as
widely as possible with the mother' s hands put
against the  inner side of the waist-hole 9 into the
respective leg-holes 15 11. with this diaper 1, the
absorbing component 3 provided  



separately of the covering component 2 in the crotch
covering  region 8 far from the waist-hole 9 is not
affected by  deformation of the diaper 1 occurring as
the waist-hole 9 is  opened in this manner.
Furthermore, even if the lateral 20 marginal edges 8a
of the crotch covering region 8 moves due  to
broadening of the waist-hole 9, there is substantially
no  possibility that the absorbing component 3 gets
out of its  initial position since the lateral edges
26 of the absorbing EB 2Q07  -17 component 3 are not
joined to the lateral marginal edges 8a.  In this way,
there is not likely that the absorbing component  3
folded so as to be narrower in the crotch covering
region  8 might get out of its desired shape and the
lateral edges 26 5 of the absorbing component 3
extending upward are reliably  brought in close
contact with the infant's crotch. Therefore,  the
absorbing component 3 folded so as to reduce its width
reliably provides its expected effect when the diaper
1 is put  on the infant's body. Without departing from
the scope of the 10 invention, it is possible to
eliminate provision of the groove  20r depending on a
thickness of the core 21 and to fold the  absorbing
component 3 using the grooves 20s, 20t. It is also
possible to locally press with or without heating the
zones  of the absorbing component 3 extending along
the chain lines 



15 R, S, T or the chain lines S, T using embossing
rolls or the  like so that these zones may have
stiffness higher than that  in the other zone and the
absorbing component 3 may be folded  in parallel to
these zones of relatively high stiffness. The pull-on
disposable diaper according to this  20 invention has
advantageous effects that the body fluid  absorbing
component folded inward in the transverse direction
of the core in the crotch covering region to reduce
the width  of the core can be reliably maintained in
such a folded state FEB 00 E~ 26u t -is- because the
body fluid absorbing component comprising the body
fluid absorbing core and the liquid-pervious cover
sheet have  the transversely opposite lateral marginal
edges folded back  on the outer surface of the core
outward in the transverse  5 direction of the core. C)
EB2007  -19 C L A I M S 1. A pull-on disposable diaper
having a height direction,  a width direction being
orthogonal to said height direction  5 and a
back-and-forth direction, said diaper being
substantially symmetric about a center line bisecting
a  dimension of said diaper in said width direction,
said diaper  



comprising a covering component made of sheet material
having  an inner surface facing a wearer's body and
outer surface facing 10 a wearer's clothes and
composed of front waist covering region  destined to
cover a wearer' s front waist, a rear waist covering
region destined to cover a wearer's rear waist and a
crotch  covering region destined to cover a wearer's
crotch so as to  define a pants-like configuration
having a waist-hole and a 15 pair of leg-holes, and a
body fluid absorbing component  extending over said
crotch covering region and further  extending into
said front and rear waist covering regions, said
pull-on disposable diaper further comprising: said
body fluid absorbing component comprising a  20
liquid-absorbent core and a liquid-pervious cover
sheet, said  core having an inner surface facing said
wearer's body, an outer  surface facing away from said
wearer's body and side surfaces  extending between
said inner and outer surfaces in said height -20-
direction and extending beyond said crotch covering
region  into said front and rear waist covering
regions, said cover  sheet covering said inner
surface, said side surfaces and at  least a part of
said outer surface of said core, said body fluid 5
absorbing component being formed in said crotch
covering  region with a first folding guide extending
from a middle zone  between transversely opposite
lateral edges extending  



parallel to each other in said height direction to
respective  said lateral edges in said front waist
covering region so as 10 to describe a substantially
V-shape, a second folding guide  extending to
respective said lateral edges in said rear waist
covering region so as to describe a substantially
V-shape and  a third folding guide extending in said
width direction between  said first and second folding
guides, and said absorbing 15 component being folded
on both sides of said center line along  said third
folding guide so that said core has its outer surface
sections facing to each other and along said first and
second  folding guides so that said core has its inner
surface sections  facing to each other, transversely
opposite lateral edges of 20 said cover sheet being
folded back outward in said width  direction on said
outer surface of said core and being joined  to the
inner surface of said sheet material defining said
crotch  covering region. 8 E e 200  -21 2. The
disposable diaper according to Claim 1, wherein said
outer surface of said core is covered at least with
said cover  sheet and a liquid-impervious sheet lying
outside said cover  sheet and defining said crotch
covering region. 5 3. The disposable diaper according
to Claim 2, wherein said  



outer surface of said core is covered with said cover
sheet,  a nonwoven fabric lying outside said cover
sheet, a plastic  film lying outside said nonwoven
fabric and defining said 10 liquid-impervious sheet
and a nonwoven fabric lying outside  said
liquid-impervious sheet. 


