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-I-SPECIFICATIONPANTS-TYPE DISPOSABLE DIAPER AND
METHOD FOR MAKING THE SAME 5 TECHNICAL FIELD [0001] The
present invention relates to a pants type disposable diaper and a method for
making the same and, more particularly, to such a diaper having a capability
to prevent a top-sheet 10 covering a liquid-absorbent core from coming in
contact with a wearer's skin and a metghod for making such a diaper.
RELATED ART 0002] It is conventionally well known to provide a disposable
15 diaper on a side closerteawvearer's skinthan adop-sheet constituting a
bodily fluid-absorbent structure with an additional piece of sheet material
adapted to be spaced from the top-sheet in the thickness direction of the
bodily fluid-absorbent structure. It is also well known to form such 20 an
aBlditiohal precobsheeRmateridiRFith IeithraUugo DpEAM S FaNgagshy e BFIE
feces and/or urine to be guided toward the bodily fluid-absorbent structure.
Body waste such as feces and urine is retained within an open space
serving as a pocket or pockets -2- defined between the additional piece of

sheet'thetéfiaF artd the

[0001]

The present invention relates to a pants type disposable
diaper and a method for making the same and, more particularly,
to such a diaper having a capability to prevent a top-sheet
covering a liquid-absorbent core from coming in contact with
a wearer's skin and a method for making such a diaper.
RELATED ART
[0002]

It is conventionally well known to provide a disposable
diaper on a side closer to a wearer's skin than a top-sheet
constituting a Dbodily fluid-absorbent structure with an
additional piece of sheet material adapted to be spaced from
the top-sheet 1in the thickness direction of the bodily
fluid-absorbent structure. It is also well known to form such
an additional piece of sheet material with let-through openings
for passage of feces and/or urine to be guided toward the bodily
fluid-absorbent structure. Body waste such as feces and urine

is retained within an open space serving as a pocket or pockets
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top-sheet. The additional piece of sheet material serves to prevent the
top-sheet soiled with the body waste such as feces from coming in contact
with the wearer's skin. 5 [0003] For example, an open-type disposable diaper
disclosed in Japanese Patent Application Laid-Open Publication No.
1993-305109 (PATENT DOCUMENT 1) includes a liquid-resistant second
top-sheet lying on the side of a first top-sheet covering 10 a liquid-absorbent
core facing a wearer's skin and formed with an opening dimensioned to be
relativelydongrinea frarthack iditestion of the diapencEhenopening has elastic
members attached thereto under tension along both side edges thereof.
Upar-conrtsactionof these elasticlmetebers; the lsecondaop=sheetsErises to
spaced upward from the first top-sheet and body waste discharged by the
diaperanéarérepasses tirroughrtheedpeniny inte agpeaspacedefimedeces
between these two top-sheets. [0004] An open-type diaper disclosed in
JapanesePatent ROCApplcation, idasderon erIaparresEfranslation of PCT
international application Laid-Open Publication No. 1997-510385 (PATENT
DACOMENT 2) includes a pair of side flaps attached to the inner surface of
a chassis along respective side -3- edges thereof andO{'Qined togetherina
cnﬂchre@ﬂﬁw%ﬁ%ﬁ?ﬁ?' an open-type disposable diaper disclosed in

Japanese Patent Application Laid-Open Publication No.
1993-305109 (PATENT DOCUMENT 1) includes a liquid-resistant
second top-sheet lying on the side of a first top-sheet covering
a liquid-absorbent core facing a wearer's skin and formed with
an opening dimensioned to be relatively long in a front-back
direction of the diaper. The opening has elastic members
attached thereto under tension along both side edges thereof.
Upon contraction of these elastic members, the second top-sheet
is spaced upward from the first top-sheet and body waste
discharged by the diaper wearer passes through the opening into
an open space defined between these two top-sheets.

[0004]

An open-type diaper disclosed in Japanese Patent
Application, Dbased on a Japanese translation of PCT
international application Laid-Open Publication No.
1997-510385 (PATENT DOCUMENT 2) includes a pair of side flaps

attached to the inner surface of a chassis along respective side
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form an open space adapted to retain feces between a liquid-pervious sheet
covering an absorbent structure and these side flaps. Once feces has
passed the opening defined between 5 these side flaps and retained within
the open space, feces is restricted to come in contact with the wearer's skin.
The respective side flaps include elastic members attached thereto under
tension along free edges thereof. [0003] 10 The pants type diaper disclosed
in Japanese Patent Application Laid-Open Publication No. 2002-11044
(RAFENThDRCYMENT;3) includes arskin-contact sheehabeyed so as to
liquid-pervious top-sheet covering an absorbent structure. A portion of the
skis=eontact sheet adapted todsmspadediupward d 5fromethestopesheetis a
formed with an opening around which an elastic member is attached under
tension do ke skinscoritaett sheetr Feces disclhargedtbyta didperaveaterhese
passes through the opening into an open space defined between the
sRindeohiantssheen andtrecwp-sheet avrll inftorseuertce feces Hdes reen
come 20 in contact with the wearer's skin. The presence of the skin-contact
sheefelimidatesiapossibilitiat i€ topishioett Mt wittPB6Eity fiaeRs 1s
might come in contact with the wearer's skin. -4- PATENT DOCUMENT 1:
Jéﬁéﬁéé@?ﬁﬁeﬁPAﬁﬁm%mbﬁISﬂBR?ﬁénWlth the wearer's skin. The

respective side flaps include elastic members attached thereto
under tension along free edges thereof.
[0005]

The pants type diaper disclosed in Japanese Patent
Application Laid-Open Publication No. 2002-11044 (PATENT
DOCUMENT 3) includes a skin-contact sheet above a
liquid-pervious top-sheet covering an absorbent structure. A
portion of the skin-contact sheet adapted to be spaced upward
from the top-sheet is formed with an opening around which an
elastic member is attached under tension to the skin-contact
sheet. Feces discharged by a diaper wearer passes through the
opening into an open space defined between the skin-contact
sheet and the top-sheet and, in consequence, feces does not come
in contact with the wearer's skin. The presence of the
skin-contact sheet eliminates a possibility that the top-sheet
wetted with bodily fluids might come in contact with the

wearer's skin.
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Publication No. 1993-305109 PATENT DOCUMENT 2: Japanese Patent
Application, based on a Japanese translation of PCT international
application, 5 Laid-Open Publication No. 1997-510385 PATENT
DOCUMENT 3: Japanese Patent Application Laid-Open Publication No.
2002-11044 DISCLOSURE OF THE INVENTION PROBLEM TO BE
SOLVED BY THE INVENTION 10 [0096] In every case of the
above-described diapers of prior art, an additional piece of sheet material
sughm@sthe secand rtop-sheel-artasgedrabeve thediguid-permeableifirsbpen
top-sheet covering the bodily f luid-absorbent core may have its dimension
16unthe drantshack.directiorsapparently be reduced under contraction of the
elastic members. Certainly such contraction allows the additional piece of
shegENat&talisERE spacédmupweard frarnethie toprshiest anehto foamethepen
space between the additional piece of sheet material and the top-sheet 20
adaptet e retairpfekstthereino Hovwdver, froheastandpeint ciconvetiicnce
for putting the diaper on the wearer's body and feeling to wear, some
ptoBlém¥are BHSvedBeting© SpetificallO edntraction of the elastic

members may create 5 many deep gathers which may complicate the

Iﬁﬁ&gﬁgoﬁgﬁgwﬁN 3: Japanese Patent Application Laid-Open

Publication No. 2002-11044

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION
[0006]

In every case of the above-described diapers of prior art,
an additional piece of sheet material such as the second
top—-sheet arranged above the liquid-permeable first top-sheet
covering the bodily fluid-absorbent core may have its dimension
in the front-back direction apparently be reduced under
contraction of the elastic members. Certainly such
contraction allows the additional piece of sheet material to
be spaced upward from the top-sheet and to form the open space
between the additional piece of sheet material and the top-sheet
adapted to retain feces therein. However, from a standpoint
of convenience for putting the diaper on the wearer's body and
feeling to wear, some problems are unsolved behind.

Specifically, contraction of the elastic members may create
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the diaper and interrupt handling operation of a mother or a helper to guide
the wearer's legs through the leg-openings of the diaper. If such gathers are
formed in the crotch region 5 having relatively a small width, it may be difficult
for the wearer to feel a snug fitting. 0007] In view of the problems as have
been described above, it is a principal object of the present invention to
provide a pants 10 type disposable digper improved in comparison with the
diapers of prior art and a method for making the diaper improved in such a

Wayh MEASURE RO-SQIVENT HE/PROBLEM {0008 1 Fhepresenttry of
invention to solve the object set forth above comprises a first aspect relating
ta agpantsgypeadispasakler digperaand arsecandraspect refatingutathe or a
method for making the same. The object set forth above is achieved,
aceorimgtto thei 26 fiilst aspectof the presehntivwentions byean ipprovernent
in the pants type disposable diaper having a front-back direction, a
transveiseodirectioh el loagitedinah dire€tionevhieh drecofthogohal eaed
another and a crotch region, a front waist -6- region extending forward from
tﬁ@&ﬁ&@hq@éﬂjﬁ_aﬁah fodiiwaistwidth, it may be difficult for the

wearer to feel a snug fitting.
[0007]

In view of the problems as have been described above, it
is aprincipal object of the present invention to provide a pants
type disposable diaper improved in comparison with the diapers
of prior art and a method for making the diaper improved in such
a way.

MEASURE TO SOLVE THE PROBLEM
[0008]

The present invention to solve the object set forth above
comprises a first aspect relating to a pants-type disposable
diaper and a second aspect relating to the method for making
the same.

The object set forth above is achieved, according to the
first aspect of the present invention, by an improvement in the
pants type disposable diaper having a front-back direction, a
transverse direction and a longitudinal direction which are

orthogonal one to another and a crotch region, a front waist
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region extending rearward from the crotch region which cooperate together
to define a waist-opening and a pair of leg-openings, the pants type
disposable diaper further 5 including a bodily fluid-absorbent structure lying in
the crotch region and formed by a bodily fluid-absorbent core sandwiched
between a liquid-permeable inner sheet and a liquid-impermeable outer
sheet and an innermost sheet and the ginnermost sheet lying further inside
the inner sheet and having 10 a region adapted to be spaced upward from
the inner sheehini thickness:direeton-oikthe core ard functiodingrasa waist
separator to prevent the inner sheet from coming in direct contact with a
wearers skix {00091 45 ddwer-improveinent acterdingdodhe present inwention
is characterized in that the innermost sheet is joined to at least one of the
innershest andahetdyter sheeeihiernd regiens theneot iogpeset t© eacirothier
in the front-back direction and lying on a front-back center line extending in
thHee fropRbatR directiore2050n4as to bisect aldimensioneof theadiaper fmthider
transverse direction and adapted, in a region thereof defined between the
ehBTEGINY tatb&3PactEd bpweid Frornthetinet SHedt i thel thikknéss the
direction of the core; and the innermost sheet is -7- formed on a transverse
Cgﬁ&ﬁqmegsaéﬁ&n@qﬁtﬁ@ﬁ%ﬁgvé%ea bodily fluid-absorbent core

sandwiched between a liquid-permeable inner sheet and a
liquid-impermeable outer sheet and an innermost sheet and the
innermost sheet lying further inside the inner sheet and having
a region adapted to be spaced upward from the inner sheet in
thickness direction of the core and functioning as a separator
to prevent the inner sheet from coming in direct contact with
a wearer's skin.

[0009]

The improvement according to the present invention is
characterized in that the innermost sheet is joined to at least
one of the inner sheet and the outer sheet in end regions thereof
opposed to each other in the front-back direction and lying on
a front-back center line extending in the front-back direction
so as to bisect a dimension of the diaper in the transverse
direction and adapted, in a region thereof defined between the
end regions, to be spaced upward from the inner sheet in the

thickness direction of the core; and the innermost sheet is
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direction so as to bisect a dimension of the diaper in said front-back direction
with a tuck extending downward from the region adapted to be spaced
upward from the inner sheet toward 5 the inner sheet. [0010] According to
one preferred embodiment of the present invention, the innermost sheet has
at least one of a front let-through opening formed in front of the transverse
center 10 line so as to allow urine discharged by the wearer to flow not
through the innermost sheet but directly to the bodily fluid-absorbent
struetwre and-=adean letdhreugh opening fermeck i they rearafdhertsansverse
center line so as to allow feces discharged by the wearer to move not
througbttherinnermestsheetsd5thut ditecitystodthediodilyfluid=aksorbentaid
structure. [0011] According to another preferred embodiment of the present
infuentions dues tudk scformediby ipaatially joinngeredions e wimesindefmost the
sheet put flat together as the diaper is folded 20 along the transverse center
line ofou1 2jdacdording tosstilbanstherpreferredaambuotlimerttofsthes presear d
invention, the innermost sheet is a piece of sheet -8- material having an
hbbifglasssikelaRar shape and folded along

[0010]

According to one preferred embodiment of the present
invention, the innermost sheet has at least one of a front
let-through opening formed in front of the transverse center
line so as to allow urine discharged by the wearer to flow not
through the innermost sheet but directly to the bodily
fluid-absorbent structure and a rear let-through opening formed
in the rear of the transverse center line so as to allow feces
discharged by the wearer to move not through the innermost sheet
but directly to the bodily fluid-absorbent structure.

[0011]

According to another preferred embodiment of the present
invention, the tuck is formed by partially joining regions of
the innermost sheet put flat together as the diaper is folded
along the transverse center line.

[0012]
According to still another preferred embodiment of the

present invention, the innermost sheet is a piece of sheet



5

10

15

20

the transverse center line which is elastically stretchable and contractible in
the transverse direction in the front and rear waist regions but neither
stretchable nor contractible 5 elastically as well as non-elastically at least in a
section defined along the transverse center line in the crotch region. [0013]
According to yet another preferred embodiment of the present invention, the
bodily fluid-absorbent structure is 10 pyovided in a form of a panel and any
one of the inner sheet and the outer sheet extending outward beyond the
pedpberal edgeiabthe corerisjaimeditothe outerserfase ehthe dnpermosing
sheet. [0014] The object set forth above is achieved, according to the 15
sebendraspectiofdhepresent imventior by an iwpreamenttin ethehmietlkosdrior
making the diaper according to the first aspect of the present invention
havingratleast the mean det-tlrosighr epehing.J00d5]1 20cTkefimprovendentar
according to the second aspect of the present invention comprises steps of:
(Présrrtindsusly feedirigia wet haging atpretdeterinednwidthrdintesion akse
an original sheet material for the innermost -9- sheet in a machine direction;
elastically as well as non-elastically at least in a section
defined along the transverse center line in the crotch region.
[0013]

According to yet another preferred embodiment of the
present invention, the bodily fluid-absorbent structure is
provided in a form of a panel and any one of the inner sheet
and the outer sheet extending outward beyond the peripheral edge
of the core is joined to the outer surface of the innermost sheet.
[0014]

The object set forth above is achieved, according to the
second aspect of the present invention, by an improvement in
the method for making the diaper according to the first aspect
of the present invention having at least the rear let-through
opening.

[0015]

The improvement according to the second aspect of the

present invention comprises steps of:

(1) continuously feeding a web having a predetermined

width dimension as an original sheet material for the innermost
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(2) successively forming the innermost sheet at locations at a predetermined
distance in a cross direction orthogonal the machine direction from the
center line bisecting the width 5 dimension in the cross direction with the rear
let-through openings at a regular pitch in the machine direction; (3) joining
the bodily fluid-absorbent structure to one of the opposite surfaces of the
web in a manner that the core not only overlaps the rear let-through opening
but also extends 10 across the center line; (4) coating the web in one of a
regiestdefined batween: thecentexline and the rear let-through opening and

a region in a symmetric relationship with the aforementioned region both on
the surface opposite t0 the prie sutfage With hot el t1 Stadhtesive; (&) cuttirng
the web along cutting lines defined between respective pairs of the adjacent
badily flurbabsorberntdstrusturesshonded to tisedieb Soias toextend i thehe
cross direction and arranged at a regular pitch in the machine 20 direction;
andqB} bondintettiel web folfedbihawoaotitselflaloag the equtting links befortear
cutting the web. [0016] -10- One preferred embodiment of the method
a@é@ﬁﬂﬁé@@tﬁ@ the cross direction with the rear let-through
openings at a regular pitch in the machine direction;

(3) joining the bodily fluid-absorbent structure to one
of the opposite surfaces of the web in a manner that the core
not only overlaps the rear let-through opening but also extends
across the center line;

(4) coating the web in one of a region defined between
the center line and the rear let-through opening and a region
in a symmetric relationship with the aforementioned region both
on the surface opposite to the one surface with hot melt
adhesive;

(5) cutting the web along cutting lines defined between
respective pairs of the adjacent bodily fluid-absorbent
structures bonded to the web so as to extend in the cross
direction and arranged at a regular pitch in the machine
direction; and

(6) bonding the web folded in two to itself along the

cutting lines before cutting the web.

[0016]
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invention further including a step of forming the web in regions opposite to
the rear let-through openings about the center line with said front let-through
openings at the regular pitch in 5 the machine direction. [0017] Another
preferred embodiment of the method according to the invention further
including a step of coating the web along the center line on the one surface
with adhesive by means of 10 which thg.one surface is bonded to the bodily
fluid-absorbent structure. EFFECT OF THE INVENTION [0018] The pants
type disposabie éliapercacearting fe the presaat nkh nventiorvisqaryidedt he
further inside the liquid-permeable inner sheet with the innermost sheet. The
inneraost sheetrinshkides dhedegioa extandihd i thenfranteback ditectiohon s
along the front-back centerline and adapted to be spaced upward from the
inmeyshicet anddunctiomingeds- alsepayatortonprevertthetintier 26 sheetlfrom
coming in contact with the wearer's skin. The region functioning as the
sepakater isifdraved with-thie ek Bxtending govariwahe frony e inmdringdstin
sheet toward the inner sheet and has its dimension in the front-back
direetifa WHieR is té@scéedPrL1- by a dimension to form the tuck. In
conseguence, the region

[0017]

Another preferred embodiment of the method according to
the invention further including a step of coating the web along
the center line on the one surface with adhesive by means of
which the one surface is bonded to the bodily fluid-absorbent
structure.

EFFECT OF THE INVENTION
[0018]

The pants type disposable diaper according to the present
invention is provided further inside the liquid-permeable inner
sheet with the innermost sheet. The innermost sheet includes
the region extending in the front-back direction along the
front-back centerline and adapted to be spaced upward from the
inner sheet and functioning as a separator to prevent the inner
sheet from coming in contact with the wearer's skin. The region
functioning as the separator is formed with the tuck extending

downward from the innermost sheet toward the inner sheet and

has its dimension in the front-back direction which is reduced
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does not have noticeable gathers or a sag. [0019] The other effects provided
by the preferred embodiments 5 of the present invention will be described
later in details. BRIEF DESCRIPTION OF THE DRAWINGS [0020] [FIG. 1]
Fig. 1 is a partially cutaway perspective view of a pants type disposable
diaper. 10 [FIG. 2] Fig. 2 is a sectional view taken along a line II-Il in Fig. 1.
[FIG. 3] Fig. 3 is a partially cutaway plan.view showing the diaper in a flatly
developed state. [FIG. 4] Fig. 4 is a view similar to Fig. 3, showing one 15
epbedimentof the pants dype dispasahle diapee snhadlailyn deyetoped-staten
[FIG. 5] Fig. 5 is an exploded perspective view showing one preferred
embodimentiof the pantstypea disposablesdiapet. {EHG. 6] Fig. 6 is a
sectional view taken along a line VI-VI 20 in Fig. 5. [FIG. 7] Fig. 7 is a plan
VIEWY showing the diaper of Fig. 5 in a flatly developed state. [FIG. 8] Fig. 8 is
an overhead view of the pants-type -12- disposable diaper as viewed in a
direction Thdicatédbyeffects provided by the preferred embodiments
of the present invention will be described later in details.
BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

[FIG. 1] Fig. 1 is a partially cutaway perspective view of a
pants type disposable diaper.

[FIG. 2] Fig. 2 is a sectional view taken along a line II-II
in Fig. 1.

[FIG. 3] Fig. 3 is a partially cutaway plan view showing the
diaper in a flatly developed state.

[FIG. 4] Fig. 4 is a view similar to Fig. 3, showing one
embodiment of the pants type disposable diaper in a flatly
developed state.

[FIG. 5] Fig. 5 is an exploded perspective view showing one
preferred embodiment of the pants-type disposable diaper.
[FIG. 6] Fig. 6 is a sectional view taken along a line VI-VI
in Fig. 5.

[FIG. 7] Fig. 7 is a plan view showing the diaper of Fig. 5

in a flatly developed state.

[FIG. 8] Fig. 8 1is an overhead view of the pants-type
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interconnected two arrows VIII-VIII in Fig. 6. [FIG. 9] Fig. 9 is partial diagram
illustrating an embodiment of a method for making the diaper. 5 [FIG. 10]
Fig. 10 is a diagram similar to Fig. 9, illustrating another embodiment of the
method for making the diaper. IDENTIFICATION OF REFERENCE
NUMERALS USED IN THE DRAWINGS [0021] 1 pants type disposable
diaper 10 6 crotch region 7 front waisijzegion 8 rear waist region 11
waist-opening 12 leg-openings 15 21 innermost sheet 23 inner sheet 24
outessheat1 26 earep31 frast letrthweughiapeningi 2032 tear lefdheeughi by
opening 36 tuck A front-back direction B transverse direction -13- C
langitudinalrdirectiontwo arrows VIII-VIII in Fig. 6.

[FIG. 9] Fig. 9 is partial diagram illustrating an embodiment
of a method for making the diaper.

[FIG. 10] Fig. 10 is a diagram similar to Fig. 9, illustrating
another embodiment of the method for making the diaper.

IDENTIFICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS

[0021]

1 pants type disposable diaper
6 crotch region

7 front waist region

38 rear waist region

11 waist-opening

12 leg—-openings

21 innermost sheet

23 inner sheet

24 outer sheet

26 core

31 front let-through opening
32 rear let-through opening
36 tuck

A front-back direction

B transverse direction



10

15

20

P front-back center line Q transverse center line R longitudinal center line 5
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 0022]
Details of a pants type disposable diaper according to the present invention
and a method for making the same will be more fully understood from the
following description given in 10 reference to the accompanying drawings.
[0023] Fig. 1 is a partially cutaway pergpective view of a pants type
disposable diaper 1 put on a wearer's body wherein a front-back direction, a
transverse-disection and ailongitudinal 15 direction are indicated by
double-headed arrows A, B and C being orthogonal one to another. The
diaper 1 comprisesca cratcheregion®, a front waist region extending forward
from the crotch region 6 and a rear waist region 8 extending rearward from
th@ crotdir regionBswheeeinssidé Bages 7a, 7a of the front waist 20 region 7
are put flat and fusion-bonded together with side edges 8a, 8a of the rear
wadist region @iatstarm spets Oearranged intermittently in the longitudinal
direction C. The diaper 1 further includes a waist-opening 11, a pair of
|ég-6pehfriysE2 AR BNt b3t sReet PR idite cayFaeig theSwearer's skin
oz

Details of a pants type disposable diaper according to
the present invention and a method for making the same will be
more fully understood from the following description given in
reference to the accompanying drawings.

[0023]

Fig. 1 is a partially cutaway perspective view of a pants
type disposable diaper 1 put on a wearer's body wherein a
front-back direction, a transverse direction and a longitudinal
direction are indicated by double-headed arrows A, B and C being
orthogonal one to another. The diaper 1 comprises a crotch
region 6, a front waist region extending forward from the crotch
region 6 and a rear waist region 8 extending rearward from the
crotch region 6 wherein side edges 7a, 7a of the front waist
region 7 are put flat and fusion-bonded together with side edges
8a, 8a of the rear waist region 8 at seam spots 9 arranged
intermittently in the longitudinal direction C. The diaper 1

further includes a waist-opening 11, a pair of leg-openings 12,



10

15

20

shown) and a bodily fluid-absorbent structure 22 attached to the outer
surface 21b of the innermost sheet 21. Sections of the innermost sheet 12
defining the front and rear waist regions 5 7, 8 are elasticized to be
stretchable and contractible in the transverse direction B while the section of
the innermost sheet 12 defining the crotch region 6 is set substantially over
its entire area to be non-stretchable elastically as well as non-elastically.
While the innermost sheet 21 is preferably 10 liquid-impermeable over its
entire areaanddinere preferablyr @ir-permeable;butliquid-impermeable inrts
entire area, it is possible to make up the innermost sheet in a manner that
thesectiomdetiningathefrantiand seapwadstregions7u84s 22 attached to
liquid-impermeable and the section defining the crotch region 15 6 is
liqbel-peaeable. fHwe bodiydfuidrabsonbentstructires 22¢ompiesesians of
liquid-permeable inner sheet 23, a liquid-impermeable outer sheet 24 and a
core 26 formet bysbedity 1 fluig-absorisent enaterial wrdppetiwithia pieeeiss
tissue paper and sandwiched between the sheets 23, 24 wherein these two
20/sReetse23l 2ateaeAAbHWAR BEYBAATRE bRriplte fl Hdgcorithes cotet?s
and put flat and joined together. At least one of these two sheets 23, 24 is
Jdﬁﬁ 84 13 The Tnfefnost Shedt"a 1. TRISHG BB dide %ﬁéé?ﬁ&%%o&%tﬁﬁeet

on 6, the innermost sheet -15- 21, the inner sheet 23 and the outer sheet
%é&fgd{ﬂéﬁhﬁge crotch region 6 is set substantially over its

entire area to be non-stretchable elastically as well as
non—-elastically. While the innermost sheet 21 is preferably
liquid-impermeable over its entire area and more preferably
air-permeable but liquid-impermeable in its entire area, it is
possible to make up the innermost sheet in a manner that the
section defining the front and rear waist regions 7, 8 1is
liquid-impermeable and the section defining the crotch region
6 is liguid-permeable. The bodily fluid-absorbent structure
22 comprises a liquid-permeable inner sheet 23, a
liquid-impermeable outer sheet 24 and a core 26 formed by bodily
fluid-absorbent material wrapped with a piece of tissue paper
and sandwiched between the sheets 23, 24 wherein these two
sheets 23, 24 extend outward beyond the peripheral edge of the
core 26 and put flat and joined together. At least one of these
two sheets 23, 24 is joined to the innermost sheet 21. Along

both side edges 27 of the crotch region 6, the innermost sheet
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joined together. Also along these side edges 27, leg-surrounding elastic
members 28 extending are sandwiched between the inner sheet 23 and the
outer sheet 24 and bonded 5 under tension to at least one of these two
sheets 23, 24. Between the side edges 27, the innermost sheet 21 and the
inner sheet 23 are spaced from each other in the thickness direction of the
core 26. The innermost sheet 21 is farpped ahead of the transverse center
line Q-Q extending in the transverse 10 direction B and bisecting a dimension
of the diapeni dn tbeefront-bagkidirastion e withhadrontlei-threugh openingd
31 and in the rear of the transverse center line Q-Q with a rear let-through
opehingi32.tHhe froat let-thraugivopening 31 ishlosatedssaithat dae svearer’s
external genital may be exposed 15 within this opening and the rear
letethrouglr opeiing 32 is docatetesh that the wearer$ianus nraysbe @xposed
within this opening. With such a manner of the locations, urine and/or feces
diztharged Byethendiape? Wedre? Sanlfowdirettlyeto theepbdily and bonded
fluid-absorbent structure 23 without permeating the 20 innermost sheet 21.
UtiHtehavifRg peded throughthé Frotitclefthrbti§A DpefithgeB e asswelPas 24 -
feces having passed through the rear let-through opening 32 can be
SBEGIEY ?eéﬁﬁe%ll\%kﬁﬁg&ﬁ o?p7efn 'Space’defifed betieen fHe dnAermost sheet

21 and the -16- inner sheet 23 and, in consequence, such urine and/or feces
mﬁWeet 23 are spaced from each other in the thickness direction

of the core 26. The innermost sheet 21 is formed ahead of the
transverse center line Q-Q extending 1in the transverse
direction B and bisecting a dimension of the diaper 1 in the
front-back direction A with a front let-through opening 31 and
in the rear of the transverse center line Q-Q with a rear
let-through opening 32. The front let-through opening 31 is
located so that the wearer's external genital may be exposed
within this opening and the rear let-through opening 32 is
located so that the wearer's anus may be exposed within this
opening. With such a manner of the locations, urine and/or
feces discharged by the diaper wearer can flow directly to the
bodily fluid-absorbent structure 23 without permeating the
innermost sheet 21. Urine having passed through the front
let-through opening 31 as well as feces having passed through
the rear let-through opening 32 can be securely retained within

an open space defined between the innermost sheet 21 and the
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not come in contact with the diaper wearer's skin. [0024] Fig. 2 is a sectional
view taken along a line II-1l in 5 Fig. 1 corresponding to the front-back center
line P extending in the front-back direction A so as to bisect the dimension of
the diaper 1 in the transverse direction B. The sections of the innermost
sheet 21 lying in the front and rear waist regions 7, 8 are joined to each other
in parallel to the longitudinal 10 centerjine R extending in the longitudinal
direction C so as to bisect a dimension of the diaper 1 in the front-back
direstiensieancto faum uppesedgesoithe sespective degroperingsct2. w1
the crotch region 6, the innermost sheet 21 is formed with a tuck 36. The
tuck 36 iséormed by adhesive-bondingioe 5 fusion-kendingkthe .innermost
sheet 21 to itself in a joint region 37 set on the longitudinal center line R so
thatpbétween the front let-through opening 31 and the rear let-through
opening 32, the innermost sheet 21 is folded on itself along the longitudinal
center liféiR: |7 otlferwrds, itheatck B367208¢andd dowrwaid frord the 1n
section of the innermost sheet 21 spaced upward from the inner sheet 23
tdWard theGRREFBREEL 2B Afoid thelBRGittdinkl centerliné T (B PR )N

While the joint region 37 for the tuck 36 is illustrated to be defined - 17 in the
vicinit) of thetbp 386t the k96, & diférsion Bt sect the dimension of

the diaper 1 in the transverse direction B. The sections of
the innermost sheet 21 lying in the front and rear waist regions
7, 8 are joined to each other in parallel to the longitudinal
center line R extending in the longitudinal direction C so as
to bisect a dimension of the diaper 1 in the front-back direction
A and to form upper edges of the respective leg-openings 12.
In the crotch region 6, the innermost sheet 21 is formed with
a tuck 36. The tuck 36 1is formed by adhesive-bonding or
fusion-bonding the innermost sheet 21 to itself in a joint
region 37 set on the longitudinal center line R so that, between
the front let-through opening 31 and the rear let-through
opening 32, the innermost sheet 21 is folded on itself along
the longitudinal center line R. In other words, the tuck 36
extends downward from the section of the innermost sheet 21
spaced upward from the inner sheet 23 toward the inner sheet
23 along the longitudinal center line R (See Fig. 1). While

the joint region 37 for the tuck 36 is illustrated to be defined
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the joint region 37 may be appropriately enlarged toward the bottom 39 of
the tuck 36. While a dimension of the joint region 37 in the transverse
direction B is illustrated to be smaller 5 than the width dimension of the crotch
region 6, the dimension of the joint region 37 may be enlarged unless the
joint region 37 interferes with smooth handling of a mother or a helper to put
the diaper 1 on the wearer's body. Farjgxample, in a case of the diaper 1 for
baby use, the dimension of this joint region 10 37 is preferably in a range of 5
ta 30pm3. tiis Bise possibie ctocjein twe bottone 39uiktheduck 36 tethe inness
sheet 23 by appropriate joining means such as adhesive applied to the outer
sutfaceofrtherkottam 397 lhshoutd bepnoted thaknet enlystheesectionof thee
innermost sheet 21 forming the bottom 39 of the 15 tuck 36 but also entire
sectidrs theredf tying traksverselyhon cbath sides obthe hottens 3Orhayebéon
bonded to the inner sheet 23 (See Fig. 4). [0025] Between the innermost
shédet 21tand theinner sisedf 28 200a frortsopén spate 4Zlid forpsedrahebrl
of the transverse center line Q and a rear open space 43 is formed in the
ré&eef e frafsve SeErcernter inef G- IFhe Tadic BeriRFd A behRedirheséon
two open spaces 42, 43. The front let-through opening 31 of the -18- _
irfernGst SHEét 2T ErEuréd EomMmmanfcationP6rtHE froRE opeh dpace region

37 interferes with smooth handling of a mother or a helper to
put the diaper 1 on the wearer's body. For example, in a case
of the diaper 1 for baby use, the dimension of this joint region
37 is preferably in a range of 5 to 30mm. It is also possible
to join the bottom 39 of the tuck 36 to the inner sheet 23 by
appropriate joining means such as adhesive applied to the outer
surface of the bottom 39. It should be noted that not only the
section of the innermost sheet 21 forming the bottom 39 of the
tuck 36 but also entire sections thereof lying transversely on
both sides of the bottom 39 may be bonded to the inner sheet
23 (See Fig. 4).
[0025]

Between the innermost sheet 21 and the inner sheet 23,
a front open space 42 is formed ahead of the transverse center
line Q and a rear open space 43 is formed in the rear of the
transverse center line Q. The tuck 36 is formed between these

two open spaces 42, 43. The front let-through opening 31 of the
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42 with its outside, allowing urine to flow into the front open space 42.
Similarly, the rear let-through opening 32 ensures communication of the rear
open space 43 with its outside, 5 allowing feces to move into the rear open
space 43. [0026] Fig. 3 is a partially cutaway plan view of the flatly
developed diaper la obtained from the diaper 1 of Figs. 1 and 2 by disjoining
the front and rear waist regions 7, 8 frggn each 10 other at the seams 9,
breaking the joint region 37 of the tuck 36 along which the innermost sheet
2ihas-heen joired tolitseluand developing:the-erotch xegien Grane:the front
and rear waist regions 7, 8 in the front-back direction A as well as in the
transverseidirectiarn Blagaiist contractile deree of the elastictlfz menersp&or
convenience, the regions of the diaper la common to those of the diaper 1
ar@desigiiatecbhy réferémcethamerals same hsdhgseapdthe dinpfér 4n 0274
In the flatly developed diaper la, the innermost sheet 20 21 is formed by a
compositecshidetitonsisting of adfirstosiveet sBica sééond sShedt 52 and aithird
sheet 53. The first sheet 51 is substantially hourglass-shaped and comprises
thie- EFRIERITEGER B &Rd TR Frohit Bndrear Weast RREnS 7282 The first - 19

stgggtzg} Is neither stretchable nor contractible elastically

Fig. 3 is a partially cutaway plan view of the flatly
developed diaper la obtained from the diaper 1 of Figs. 1 and
2 by disjoining the front and rear waist regions 7, 8 from each
other at the seams 9, breaking the joint region 37 of the tuck
36 along which the innermost sheet 21 has been joined to itself
and developing the crotch region 6 and the front and rear waist
regions 7, 8 in the front-back direction A as well as in the
transverse direction B against contractile force of the elastic
members. For convenience, the regions of the diaper la common
to those of the diaper 1 are designated by reference numerals
same as those in the diaper 1.

[0027]

In the flatly developed diaper la, the innermost sheet
21 is formed by a composite sheet consisting of a first sheet
51, a second sheet 52 and a third sheet 53. The first sheet
51 is substantially hourglass—-shaped and comprises the crotch

region 6 and the front and rear waist regions 7, 8. The first
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as well as non-elastically and faces the inner sheet 23. The second sheet 52
is elastically stretchable and contractible in the transverse direction B and
attached under tension to the 5 inner surface of the first sheet 51 by means
of hot melt adhesive 56 in the front waist region 7 and a part of the crotch
region 6. The third sheet 53 is elastically stretchable and contractible in the
transverse direction B and attached under tension to the inner surface of the
first sheet 51 by means of 10 hot melt adhesive 56 in the rear waist region 8
apH: pastiofi he crotchregion 6c Aupaik of yegiens b4 provided-0a she dnery
surface of the first sheet 51 each indicated by a plurality of dots in Fig. 3
carespoOnhto thenjointareglern BYyindrig. P-and atessymmetridatlydoeated The
about the transverse center line Q. 15 [0028] In the bodily fluid-absorbent
stracture 22¢thie iriners shieett23 ahdthetoeterishebt 20 sanawichingithéscore
26 therebetween extend outward beyond the peripheral edge of the core 26
ahbdpirfrat sy Bended o§etherb niearis-ofhetniehi20 ddheshvansgo the
outside the peripheral edges of the core 26. Along both side edges 27 of the
CIOIBRTEGIBN B-in thetly teveldped tdidper Reineridé leytstfroundingsive
elastic members 28 sandwiched between the inner sheet 23 and the outer
shiet 24-&fid ‘&i8hdity" 20+ GidertehsiB i i froft-vatk diredtioh 2 o
peripheral , , _
6. The third sheet 53 1is elastically stretchable and
contractible in the transverse direction B and attached under
tension to the inner surface of the first sheet 51 by means of
hot melt adhesive 56 in the rear waist region 8 and a part of
the crotch region 6. A pair of regions 57 provided on the inner
surface of the first sheet 51 each indicated by a plurality of
dots in Fig. 3 correspond to the joint region 37 in Fig. 2 and
are symmetrically located about the transverse center line Q.
[0028]
In the bodily fluid-absorbent structure 22, the inner
sheet 23 and the outer sheet 24 sandwiching the core 26
therebetween extend outward beyond the peripheral edge of the
core 26 and put flat and bonded together by means of hot melt
adhesive 58 outside the peripheral edges of the core 26. Along
both side edges 27 of the crotch region 6 in the flatly developed

diaper la include leg-surrounding elastic members 28 sandwiched

between the inner sheet 23 and the outer sheet 24 and extending
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edge of the inner sheet 23 is bonded to the outer surface of the innermost
sheet 21 by means of hot melt adhesive 59. The outer sheet 24 is preferably
dimensioned to be same as the inner 5 sheet 23 in shape as well as in size
or to be slightly larger than the inner sheet 23. The outer sheet 24
dimensioned to be slightly larger than the inner sheet 23 preferably has its
peripheral edge extending outward beypnd the peripheral edge of the inner
sheet 23 bonded to the outer surface of the innermost 10 sheet 21. [0029]
Agceaedingdndherillusirates embodinmest, thervner sheet 2tThassectionsral
defined in the vicinity of its opposite ends but lying on extensions of the
ceotgh regiom6 honded tothe 13 hadilyolhuidsabsaerbemnt structures22 byce of
means of adhesive 59 and an intermediate section between these two
regiensrbendedsto e diodily Huidrabserbentstructeire 221by sneans 9f hothe
melt adhesive 41. [0030] 20 To obtain the diaper 1 from the flatly developed
diaperr lahetflady davetdpad diap e remay e folded alopgehes traasverse
center line Q on itself with the innermost sheet 21 inside, joining the regions
57h6fthedfitst Bhekt Bl @SedeH 1225 otheraid joining the sidé edges 2arzebf

the front waist region
than the inner sheet 23. The outer sheet 24 dimensioned to be

slightly larger than the inner sheet 23 preferably has its
peripheral edge extending outward beyond the peripheral edge
of the inner sheet 23 bonded to the outer surface of the innermost
sheet 21.
[0029]

According to the illustrated embodiment, the inner sheet
21 has sections defined in the vicinity of its opposite ends
but lying on extensions of the crotch region 6 bonded to the
bodily fluid-absorbent structure 22 by means of adhesive 59 and
an intermediate section between these two regions bonded to the
bodily fluid-absorbent structure 22 by means of hot melt
adhesive 41.
[0030]

To obtain the diaper 1 from the flatly developed diaper
la, the flatly developed diaper la may be folded along the
transverse center line Q on itself with the innermost sheet 21

inside, joining the regions 57 of the first sheet 51 to each
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7 to the side edges 8a, 8a of the rear waist region 8 at the seam spots 9
(See Fig. 1). [0031] 5 With this diaper 1 put on the wearer's body, the
innermost sheet 21 in the crotch region 6 is spaced upward from the inner
sheet 23 covering the bodily fluid-absorbent structure 22 and thereby
functions as a separator which is capable of preventing the inner sheet 23
soiled with feces and/or urine from coming 10 in contact with the wearer's
skin. Of the innermost sheet 21, the section defining the tuck 36 cooperates
withhtke seeatiphisn respestivelyiexending optward from the tick 3640 theyion
transverse direction B to define a partitioning wall for the front open space 42
andttbetnear opén spaees 432 whieh i capable-35 of preventing ciing and the
feces from being mixed together. In this way, the diaper 1 is free from a
troeible thattfecés dight Bbieymixed with urine and changed to low viscous
ones which are easy to soil the wearer's skin in a broad area. Furthermore,
the) fehigth dimension of the innermost sheet 21 in the front-back 20 direction
A along the front-back center line P in Fig. 3 is reduced in the diaper 1 of
Figs. 1 aHdZridt by dlcorirattioit 6Petastiv rembersttby the forRfatiomso
the tuck 36. Consequentially, with the diaper 1 put on the wearer's body,

_9DeCing InhBridRtSHEEt2 T 77 i otch TRGIH 6 HRIGH hot b8 foRfet! -

sheet 23 covering the bodily fluid-absorbent structure 22 and
thereby functions as a separator which is capable of preventing
the inner sheet 23 soiled with feces and/or urine from coming
in contact with the wearer's skin. Of the innermost sheet 21,
the section defining the tuck 36 cooperates with the sections
respectively extending outward from the tuck 36 in the
transverse direction B to define a partitioning wall for the
front open space 42 and the rear open space 43, which is capable
of preventing urine and feces from being mixed together. 1In
this way, the diaper 1 is free from a trouble that feces might
be mixed with urine and changed to low viscous ones which are
easy to soil the wearer's skin in a broad area. Furthermore,
the length dimension of the innermost sheet 21 in the front-back
direction A along the front-back center line P in Fig. 3 is
reduced in the diaper 1 of Figs. 1 and 2 not by a contraction
of elastic members but by the formation of the tuck 36.

Consequentially, with the diaper 1 put on the wearer's body,
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with many wrinkles. In other words, when a mother or a helper looks down
the interior of the diaper 1 before putting the diaper 1 on the wearer's body,
the leg-openings 12 might not be hidden 5 by the wrinkled innermost sheet
21. Thus the mother or the helper can smoothly guide the wearer's legs into
the leg-openings 12. In the case of the diaper 1 having been put on the
wearer's body in this manner the crotch region 6 might not become bulky
due to the wrinkles and the diaper 1 will snugly 10 fit the wearer's body.
(@032} Imthenbrontandrean waisthegions oh 8«f the exemplariy tillustratetkd
diaper 1, the elasticized second and third sheets 52, 53 are attached to the
innertsurdace of the non-elasticized 4 5/firsi sheei&al ,aespeactively; sotkapthe
first sheet 51 defining the outer surface of the diaper 1 in the state as
illustiaseddoy: Eigs. inand 2>may bé ¢ormmeeewithimany gathers nontthe duaeer
side but the second and third sheets 52, 53 defining the inner surfaces of the
frortrand eeef Waist' redions 7 L8 by 20 ramalrosmicoth. Ih corse§aeneedtie
wearer's skin might not be irritated by gathers which would otherwise be
feméden'théninkt strfREBUTRhaTfsHt ahld redrWaisttégipmseB.0r the
However, if such an effect provided by the second and third sheets 52, -23-
5393710t reGaited STHREEELENd Ant third Seeté™52 B3 fhay has 1nto  the

leg-openings 12. In the case of the diaper 1 having been put
on the wearer's body in this manner the crotch region 6 might
not become bulky due to the wrinkles and the diaper 1 will snugly
fit the wearer's body.

[0032]

In the front and rear waist regions 7, 8 of the exemplarily
illustrated diaper 1, the elasticized second and third sheets
52, 53 are attached to the inner surface of the non-elasticized
first sheet 51, respectively, so that the first sheet 51
defining the outer surface of the diaper 1 in the state as
illustrated by Figs. 1 and 2 may be formed with many gathers
on the outer side but the second and third sheets 52, 53 defining
the inner surfaces of the front and rear waist regions 7, 8 may
remain smooth. 1In consequence, the wearer's skin might not be
irritated by gathers which would otherwise be formed on the
inner surfaces of the front and rear waist regions 7, 8. However,

if such an effect provided by the second and third sheets 52,
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attached under tension to the outer surface of the first sheet 51. [0033] 5
While the innermost sheet 21 of the diaper 1 is preferably
liquid-impermeable and more preferably air-permeable and
liquid-impermeable, it is possible to form the innermost sheet 21 by a
composite sheet comprising two component sheets having properties
different from each other so that the innermost sheet 10 21 may be
liquid-permeable in the crotch region 6 but liquid-impermeable in the front
apd rearmmaist ¢e@ionsd,, &nEosexamaplend@ piececoisnerwwover fabrigay be
formed by thermoplastic synthetic fiber or a piece of film formed by
thermaeplasticnsyntheticsresin tnayibe vsedras the first siieehblfinrthe sheet
innermost 15 sheet 21. It is also possible to use a laminated sheet consisting
obtwo or more non-woven fabric layers or a laminated sheet consisting of a
non-woven fabric layer and a plastic film layer. As stock materials for the
sé€8rd hnd third sheets 52, 53, elastically stretchable and contractible
non-woven fabric 20 containing elastic filaments such as urethane filaments
or elastitally' Stidtehabie aRe CoRtractible fith MgdéicrR far lekarmprE Hattral
or synthetic rubber may be used. As stock materials for the inner sheet 23,
aﬂtﬁ@ﬁ@ﬂ TotrREaRER e A ll‘iﬁﬁt‘?ngpﬁ&&%lrﬁt?ﬂﬁeaﬁet nBﬁWS\?@rJr‘FabﬁEd

thermaplastic
liquid-impermeable, it is possible to form the innermost sheet

21 by a composite sheet comprising two component sheets having
properties different fromeach other so that the innermost sheet
21 may Dbe liquid-permeable in the crotch region 6 but
liquid-impermeable in the front and rear waist regions 7, 8.
For example, a piece of non-woven fabric formed by thermoplastic
synthetic fiber or a piece of film formed by thermoplastic
synthetic resinmay be used as the first sheet 51 in the innermost
sheet 21. It is also possible to use a laminated sheet
consisting of two or more non-woven fabric layers or a laminated
sheet consisting of a non-woven fabric layer and a plastic £ilm
layer. As stock materials for the second and third sheets 52,
53, elastically stretchable and contractible non-woven fabric
containing elastic filaments such as urethane filaments or
elastically stretchable and contractible film made of, for
example, natural or synthetic rubber may be used. As stock

materials for the inner sheet 23, although not meant to be
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film or composite sheet consisting of a non-woven fabric layer and a plastic
film layer laminated on each other may be used. As stock materials for the
outer sheet, although not meant to 5 be limiting, liquid-impermeable
non-woven fabric, thermoplastic film or composite sheet consisting of a
non-woven fabric layer and a plastic film layer laminated on each other may
be used. [0034] 10 Fig. 4 is a view simdlar to Fig. 3, illustrating another
embodiment of the present invention. In the flatly developed diaper la
depicied iy FigL Aythe inrermaegtisheet 21wcoraprises-the firstisheet Slawbich
is substantially hourglass-shaped and not stretchable elastically as well as
nonielasticatlypthel 16 second sbeet 52 whiclfis also neb stretchablec layer
elastically as well as non-elastically and attached to the inner or outer
sarface oflthetfront waistlregion Yaplusat pdrtcof thectrottheregien 6ef tized .
first sheet 51 by means of hot melt adhesive 56 and the third sheet 53
aftacheddd thetianes be olrer Shfacet20 of tise Feap Waistueyiow s plisra part
of the crotch region 6 of the first sheet 51 by means of hot melt adhesive 56.
Tecany 6nBoTIRE first she8t5d ditPHESeE317d shest 52" B or mereP¥itst:
elastic members 61 extending in the transverse direction -25- B are attached
uhB%Fﬂ%ﬂﬂéﬁ?ﬁ?h%%ﬁ&ﬁﬁy%ﬁWﬁéSite sheet consisting of a non-woven

fabric layer and a plastic film layer laminated on each other
may be used.
[0034]

Fig. 4 is a view similar to Fig. 3, illustrating another
embodiment of the present invention. 1In the flatly developed
diaper la depicted in Fig. 4, the innermost sheet 21 comprises
the first sheet 51 which is substantially hourglass—shaped and
not stretchable elastically as well as non-elastically, the
second sheet 52 which is also not stretchable elastically as
well as non-elastically and attached to the inner or outer
surface of the front waist region 7 plus a part of the crotch
region 6 of the first sheet 51 by means of hot melt adhesive
56 and the third sheet 53 attached to the inner or outer surface
of the rear waist region 8 plus a part of the crotch region 6
of the first sheet 51 by means of hot melt adhesive 56. To any
one of the first sheet 51 and the second sheet 52, two or more

first elastic members 61 extending in the transverse direction
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waist-opening 11 and two or more second elastic members 62 extending in
the transverse direction B are attached under tension in the vicinity of the
crotch region 6. To any one of 5 the first sheet 51 and the third sheet 53, two
or more third elastic members 63 extending in the transverse direction B are
attached under tension in the vicinity of the waist-opening 11 and two or
more fourth elastic members 64 are attqached under tension in the vicinity of
the crotch region 6. To the outer 10 surface of the first sheet 51 in the crotch
regioart, croteh Jrgion elasticizing members 66, Gifcextending iythesr  the
transverse direction B between the region 57 and the front let-through
opehing-3banthbetweemihetregion-5hand theaead letithsaigh opening 322
respectively, are attached under tension. The 15 outer surface of the first
sheetbd is attached,sin itsasections @xtending fully cress thé trofchdegioted
along the transverse center line Q, to the inner sheet 23 by means of hot
melhadhesive 4 [0035]) 120 Withtthe diaper!l obtained fromlthe flatlgne of
developed diaper la depicted in Fig. 4, the first through fourth elastic
néifbets 81 thfGEgh 64 allsiv the fidhtzthd Fesrtwarst régionst 7eress theird
diaper 1 to put in contact around the wearer's waist -26- snugly. While the

CPOtRf T GiITBRECIZin G TricBeRSesD ge transverse direction B are

attached under tension in the vicinity of the waist-opening 11
and two or more fourth elastic members 64 are attached under
tension in the vicinity of the crotch region 6. To the outer
surface of the first sheet 51 in the crotch region 6, crotch
region elasticizing members 66, 67 extending in the transverse
direction B between the region 57 and the front let-through
opening 31 and between the region 57 and the rear let-through
opening 32, respectively, are attached under tension. The
outer surface of the first sheet 51 is attached, in its section
extending fully across the crotch region 6 along the transverse
center line Q, to the inner sheet 23 by means of hot melt adhesive
41.
[0035]

With the diaper 1 obtained from the flatly developed
diaper la depicted in Fig. 4, the first through fourth elastic
members 61 through 64 allow the front and rear waist regions

7, 8 of the diaper 1 to put in contact around the wearer's waist
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are not essential for the diaper 1, these members 66, 67 facilitates the
section of the innermost sheet 21 extending in the vicinity of the tuck 36 to fit
snugly around the thighs and 5 the other areas of the wearer. [0036] While
the innermost sheet 21 is preferably formed with the front let-through
opening 31 and the rear let-through opening 32 for the diaper 1, the
innermost sheet 21 may be formed 10xwith only one let-through opening
without departing from the scope of the present invention. [0037] Figs. 5, 6
apgugate views similaete Figs:H, 2 and3,cshewing eneprefemreds 66, 67
embodiment of the present invention. It 15 should be appreciated here that
the nnesmostsshkeeti2ll arnd thechedityifiuid=absorbent struckune22sarec, 67
illustrated in Fig. 5 as spaced from each other in the longitudinal direction C.
Thecinneratest shheet2t of thecdiapes 1 coayurises diefror Walst eregiioy An
adapted to come in contact with the wearer's ventral 20 side, the rear waist
régiern's abaptedtd come rsoatastowitht thevwdarersdorsalhsideldnd thend
crotch region 6 extending between the front and rear waist regions 7, 8 and
aBApted- FIComE #F cohtactwitlF fieWearer's crotch. The bodily -27-

fllfi(%%g?orbent structure 22 extends from the front waist

While the innermost sheet 21 is preferably formed with
the front let-through opening 31 and the rear let-through
opening 32 for the diaper 1, the innermost sheet 21 may be formed
with only one let-through opening without departing from the
scope of the present invention.

[0037]

Figs. 5, 6 and 7 are views similar to Figs. 1, 2 and 3,
showing one preferred embodiment of the present invention. It
should be appreciated here that the innermost sheet 21 and the
bodily fluid-absorbent structure 22 are illustrated in Fig. 5
as spaced from each other in the longitudinal direction C. The
innermost sheet 21 of the diaper 1 comprises the front waist
region 7 adapted to come in contact with the wearer's ventral
side, the rear waist region 8 adapted to come in contact with
the wearer's dorsal side and the crotch region 6 extending
between the front and rear waist regions 7, 8 and adapted to

come 1in contact with the wearer's crotch. The bodily
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region 7 to the rear waist region 8 of the diaper | and is bonded to the outer
surface of the innermost sheet 21 opposing to the skin-contact surface
thereof. 5 [0038] In the flatly developed diaper la of Fig. 7, the outer
peripheral edges of the innermost sheet 21 comprises a front end 74 and a
rear end 75 both extending in the transverse direction B and a pair of side
edges 76, 76 extending in the 10 longitpdinal direction C. Of the side edges
76, 76, the side edges 27, 27 defined in the crotch region 6 are curved
convexlyatowaiskthe centerckne P of the innermost sbeet:2b Gfthetsideist
edges 76, 76, the side edges 7a, 7a extending in the front waist region 7
shall benjoined to thessidevedges:8ay Bmextending ity the reardvaisbregien
8 to obtain the pants-shaped diaper 1 and thereupon the waist-opening 11
and a!pairotffeg-epehangs 42 dre fonmednPeriptherat edhespssiboftthethe
waist-opening 11 and peripheral edges 27 of the leg-openings 12 are
efdsticafly nsteetchable’ respectiveB Since waist-surrounding elastic 20
members 82 and the leg-surrounding elastic members 28 are attached under
tdriSiéA thereto or the innermost sheet 21 itself is elastically stretchable.

[0039] 28 The bodili/ fluid-absorbent structure 22 comprises the
In the flatly developed diaper la of Fig. 7, the outer

peripheral edges of the innermost sheet 21 comprises a front
end 74 and a rear end 75 both extending in the transverse
direction B and a pair of side edges 76, 76 extending in the
longitudinal direction C. Of the side edges 76, 76, the side
edges 27, 27 defined in the crotch region 6 are curved convexly
toward the center line P of the innermost sheet 21. Of the side
edges 76, 76, the side edges 7a, 7a extending in the front waist
region 7 shall be joined to the side edges 8a, 8a extending in
the rear waist region 8 to obtain the pants-shaped diaper 1 and
thereupon the waist-opening 11 and a pair of leg-openings 12
are formed. Peripheral edges 74, 75 of the waist-opening 11
and peripheral edges 27 of the leg-openings 12 are elastically
stretchable respectively, since waist-surrounding elastic
members 82 and the leg-surrounding elastic members 28 are
attached under tension thereto or the innermost sheet 21 itself
is elastically stretchable.

[0039]



10

15

20

core 26 sandwiched between the inner sheet 23 and the outer sheet 24. As
the core 26, various assemblies of well known art such fluff pulp wrapped
with tissue paper may be used. Both the inner 5 sheet 23 and the outer sheet
24 extend outward beyond the peripheral edge of the core 26. The core 26
has a sufficient area and an appropriate shape (for example, rectangular
shape or dumbbell-shape) . As the inngr sheet 23 covering the bodily
fluid-absorbent structure 22, a liquid-permeable sheet is used 10 and, as the
outer sheei24;@liqyidimpermealieisheet is useduRefering e Fig o5 thee
bodily fluid-absorbent structure 22 has its dimensions in the longitudinal
directiarvasawelt ashénithettrarsyverse directicmase Srhallet randhose shihet
innermost sheet 21 and, in the diaper 1 having such bodily 15 fluid-absorbent
strdctures22h the imredhost shéeti2 1fapetipns cas sb-valédlskintcomtacts uch
sheet. [0040] Referring to Fig. 7, the crotch region 6 of the innermost sheet
21 s férmebatthenecatiohtat asdistane® frompthe c205trdnsverde carterliner
Q bisecting the dimension of the flatly developed diaper la in the front-back
direefién Adtodritd the rear Waisttegions with theFearIetARrbUGRYSPENing e
32 for passage of feces and formed at the location at a distance from -29-
tHE transFerse fiferdind BFtdward te froht waist fegionps & sufficient

area and an appropriate shape (for example, rectangular shape
or dumbbell-shape). As the inner sheet 23 covering the bodily
fluid-absorbent structure 22, a liquid-permeable sheet is used
and, as the outer sheet 24, a liquid-impermeable sheet is used.

Referring toFig. 7, the bodily fluid-absorbent structure
22 has its dimensions in the longitudinal direction as well as
in the transverse direction are smaller than those of the
innermost sheet 21 and, in the diaper 1 having such bodily
fluid-absorbent structure 22, the innermost sheet 21 functions
as so-called skin-contact sheet.

[0040]

Referring to Fig. 7, the crotch region 6 of the innermost
sheet 21 is formed at the location at a distance from the
transverse center line Q bisecting the dimension of the flatly
developed diaper la in the front-back direction A toward the
rear waist region 8 with the rear let-through opening 32 for

passage of feces and formed at the location at a distance from
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with the front leg-through opening 31 for passage of urine. It should be noted
here that the present invention can be implemented without forming the front
let-through opening 31. 5 [0041] When the bodily fluid-absorbent structure
22 is attached to the outer surface of the innermost sheet 21, the bodily
fluid-absorbent structure 22 is located so that the core 26 may face to the
front let-through opening 31 and the rear 10 let-through opening 32. Then,
the peripheral edge 86 of the bodily fluid-absorbent structure 22 is joined to
the.ihnermoestcsheet2h hyrmeans of weltknewmartrsughtagddineltgion 7
adhesive 59 or thermal welding. Even when the innermost sheet 21 is not
formedurithitherfrontletthraughhopening 313 theobodily dbotuid=absotbent Tt
structure 22 is joined to the innermost sheet 21 so that the core 26 may
extend.Beyiond thve ransverse cérer tihe Qrseasito facevhetwearersn  be
urethral orifice through the innermost sheet 21. [0042] 20 As will be
appatenterémiel séctivnaloviewnef Fitg 6.r the fiotit dpening spaeerd 2 antl -
the rear opening space 43 are formed between the bodily fluid-absorbent
striiéftiré 22 and the innermost sheet 21 in the crotch region 6 of the diaper

1. With -30- this diaper 1 put on the wearer's bod%/, body waste passes these
When the bodily fluid-absorbent structure 22 1s attached

to the outer surface of the innermost sheet 21, the bodily
fluid-absorbent structure 22 is located so that the core 26 may
face to the front let-through opening 31 and the rear
let-through opening 32. Then, the peripheral edge 86 of the
bodily fluid-absorbent structure 22 is joined to the innermost
sheet 21 by means of well known art such as hot melt adhesive
59 or thermal welding. Even when the innermost sheet 21 is not
formed with the front let-through opening 31, the bodily
fluid-absorbent structure 22 is joined to the innermost sheet
21 so that the core 26 may extend beyond the transverse center
line Q so as to face the wearer's urethral orifice through the
innermost sheet 21.
[0042]

As will be apparent from the sectional view of Fig. 6,
the front opening space 42 and the rear opening space 43 are
formed between the bodily fluid-absorbent structure 22 and the

innermost sheet 21 in the crotch region 6 of the diaper 1. With
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front and rear let-through openings 31, 32 into these opening spaces 42, 43
and is kept away from the wearer's skin. [0043] 5 Then, the innermost sheet
21 is folded along the transverse center line Q in Fig. 7 in face-to-face
relation and the regions 57, 57 are bonded to each other by means of hot
melt adhesive HM to form the tuck 36. The tuck 36 lies between the front
open space 42 and the rear open spage 43 so as to extend 10 in the
transverse direction B of the diaper 1 (See Fig. 5) and to extend downward
ta thes hodilyfluid-absasbent structuea-22. sThe presenceeithisddeke 36 hese
makes it possible to prevent feces from being mixed with urine. In this way,
the e rmaost-sheet. 21-protecting dhe miearersiskia framtheingeseilec withng
body 15 waste functions also to prevent feces from being mixed with urine.
[Go44]eig48 is an everheadhaew iavadiréction idicatedriey 'interkdonnected
two arrows VIII-VIII in Fig. 6. When the 20 interior of the diaper 1 is looked
doirfiom above, the bodily fluid-absorbent structure 22 can be seen below
the front let-through opening 31 and the rear let-through opening 32 through
the front BpeR spaée and i eartopeA%Pace 131 Tespetdively. AAfAthe-he

diaper 1 put on the wearer's body, the
transverse center line Q in Fig. 7 in face-to-face relation and

the regions 57, 57 are bonded to each other by means of hot melt
adhesive HM to form the tuck 36. The tuck 36 lies between the
front open space 42 and the rear open space 43 so as to extend
in the transverse direction B of the diaper 1 (See Fig. 5) and
to extend downward to the bodily fluid-absorbent structure 22.
The presence of this tuck 36 makes it possible to prevent feces
from being mixed with urine. 1In this way, the innermost sheet
21 protecting the wearer's skin from being soiled with body
waste functions also to prevent feces from being mixed with
urine.

[0044]

Fig. 8 is an overhead view in a direction indicated by
interconnected two arrows VIII-VIII in Fig. 6. When the
interior of the diaper 1 is looked down from above, the bodily
fluid-absorbent structure 22 can be seen below the front
let-through opening 31 and the rear let-through opening 32

through the front open space and the rear open space,
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innermost sheet 21 comes in contact with the wearer's skin over a
sufficiently large area to protect the wearer's skin from being soiled with body
waste. 5 [0045] Now one embodiment of methods for making the diaper 1
exemplarily illustrated by Figs. 5 through 8 will be described in reference to
Fig. 9. Continuous web 121 having a predetermined width dimension Wfrom
which the innermost sheets 10 21 are 4p_be obtained is continuously fed in a
machine direction indicated by an arrow MD. Opposite side edges 174, 175
of theaveb J2lextend in pataleldpdheimachine dikectien Mb 'and &g, ta he
define the front end 74 and the rear end 75 in Fig. 7, respectively. An
imaginany centeeine2V bisectinghthe width: Ibi dimensior dY of thesweb d2Ein
a cross direction CD orthogonal to the machine direction MD corresponds to
thre trahSversencenter aines Qrokthetdiaper ic Thettrotete region 6 ekthe diaper
1 is formed along the imaginary center line M and the front and rear waist
régiong 7 Slardforined badiothsides of the crotch 20 region 6 in the cross
direction CD. [0046] Referring to Fig. 9, the web 121 is formed with openings
1124A&kmittently in the machine direction MD at predetermined -32- intervals

to define the leg-openings 12 of the diaper 1. The
Now one embodiment of methods for making the diaper 1

exemplarily illustrated by Figs. 5 through 8 will be described
in reference to Fig. 9. Continuous web 121 having a
predetermined width dimension W from which the innermost sheets
21 are to be obtained is continuously fed in a machine direction
indicated by an arrow MD. Opposite side edges 174, 175 of the
web 121 extend in parallel to the machine direction MD and are
to define the front end 74 and the rear end 75 in Fig. 7,
respectively. An imaginary center line M bisecting the width
dimension W of the web 121 in a cross direction CD orthogonal
to the machine direction MD corresponds to the transverse center
line Q of the diaper 1. The crotch region 6 of the diaper 1
is formed along the imaginary center line M and the front and
rear waist regions 7, 8 are formed on both sides of the crotch
region 6 in the cross direction CD.
[0046]

Referring to Fig. 9, the web 121 is formed with openings

112 intermittently in the machine direction MD at predetermined



10

15

20

web 121 is further provided along the side edges 174, 175 with two or more
waist-surrounding elastic members 182 attached under tension thereto,
respectively. It should be understood 5 here that the term "predetermined
intervals” used herein means the intervals at which the web 121 is cut to
obtain the respective innermost sheets 21 of the individual diapers 1 and this
interval is predetermined depending ogpa dimension of the waist-opening 11
in the diaper 1, in other words, on the waist 10 size of the diaper 1 as the
finakprogics. [0D4EE The web 12Lis-successively formeagtonibaib:sides afhe
the imaginary center line M in the cross direction CD with sets of the front
letthroaghicpeningh3lt for passage of atine andsthe=16d¢ar leg4hroughwith
opening 32 for passage feces at a predetermined center-to-center distance
irtthe wrachinesdirection-MD.rBaotind the freht ketithrougticepenihg3laand thed
rear let-through opening 32 are shaped to be substantially symmetric about
annflpagirary iperpentiaiar Fwhictrisioitiogonalts vl irialginarn 20 eentst
line M. Both the front let-through opening 31 and the rear let-through
opehfhg B32taFé pdtairiteB 6 Aiyeparticatar SHapeds fal as deleesait IR es
can smoothly pass them. For example, the front and rear leg-through
op8fings S’ By be 83=F6rtivetliA lcirEUtar drbvaF shdpescantibeated <

symmetrically e . :
I1nnermost” sheets 21 of the individual diapers 1 and this

interval is predetermined depending on a dimension of the
waist-opening 11 in the diaper 1, in other words, on the waist
size of the diaper 1 as the final product.

[0047]

The web 121 is successively formed on both sides of the
imaginary center line M in the cross direction CD with sets of
the front let-through opening 31 for passage of urine and the
rear leg-through opening 32 for passage feces at a predetermined
center-to-center distance in the machine direction MD. Both
the front let-through opening 31 and the rear let-through
opening 32 are shaped to be substantially symmetric about an
imaginary perpendicular F which is orthogonal to the imaginary
center line M. Both the front let-through opening 31 and the
rear let-through opening 32 are not limited to any particular
shape so far as feces and urine can smoothly pass them. For

example, the front and rear leg-through openings 31, 32 may be
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about the imaginary center line M. If the rear let-through opening 32 and the
front let-through opening 31 are formed symmetrically about the imaginary
center line M, a tension 5 exerted on the web 121 running to the machine
direction MD may be kept substantially same on both sides of the imaginary
center line M in the cross direction CD. This is preferable to stabilize the
shape of the web 121. It should be notgd here that there may be a case in
which the web 121 is not formed with 10 the front let-through openings 31 in
the stepiillustrated-in &4i9.09 within the scepe ©fdhe present inyention i [QOAB)
The bodily fluid-absorbent structures 22 obtained in a production line
diftering from thed Jontheywebrit2lrare newM 15 joinechéo theawebel2t sodhagh
a center-to-center distance D of the adjacent bodily fluid-absorbent structures
22nnrthe amachaeddiréctionr M meytbe inmaintdined €onstant LAs the bodilyd
fluid-absorbent structure 22 to be joined to the web 121, the bodily
flaiduabsorbent Strueire2 X bEFignaastretehied ¢m tse 20 imachine diregtionon
MD as well as in the cross direction CD against contractile force of the

| StfFBU rting Elasie mémbersrig caftached herdtbralghirfrethoth Yigeay
edges 27, 27 may be used. The bodily fluid-absorbent structure 22 may be
joiREtrio e 284 2eb?12Y STAS (O e lblatedHitvay Betieen édch (i 6f
the

line M in the cross direction CD. This is preferable to
stabilize the shape of the web 121. It should be noted here
that there may be a case in which the web 121 is not formed with
the front let-through openings 31 in the step illustrated in
Fig. 9 within the scope of the present invention.

[0048]

The bodily fluid-absorbent structures 22 obtained in a
production line differing from that for the web 121 are now
joined to the web 121 so that a center—-to-center distance D of
the adjacent bodily fluid-absorbent structures 22 in the
machine direction MD may be maintained constant. As the bodily
fluid-absorbent structure 22 to be joined to the web 121, the
bodily fluid-absorbent structure 22 of Fig. 5 stretched in the
machine direction MD as well as in the cross direction CD against
contractile force of the leg-surrounding elastic members 28
attached thereto along the both side edges 27, 27 may be used.

The bodily fluid-absorbent structure 22 may be joined to the



adjacent through-holes 112. [0049] In the step of joining the bodily
fluid-absorbent 5 structure 22 to the web 121, the bodily fluid-absorbent
structure 22 is bonded along its peripheral edge 86 to the web 121 with the
core 26 positioned to extend across the imaginary center line M and to cover
the front let-through opening 31 and the rear let-through opening 32
symmetrically about the 10 imaginary perpendicular V. The peripheral edge
86 is previously coated with hot melt adhesive 59. It is possible to bond the
bedily f tuid=absorbent skkuctira 224 net oy alengydtsperipherabedge B6:but
also in a part of the region thereof in which the core 26 is present, to the web
124 j35dhshaulddbe neted diatithe peripheral edge 86 is bonded to the web
121 preferably over the entire area of the peripheral edge 86. [0050] Now the
suffaeeé lof the web 121 opposite to the surface 20 to which the bodily f
luid-absorbent structure 22 has been bonded is coated between the
imaginarycertet liret MPanefthel pdarl fet-thHroagPopening B2uiith dlot padient
adhesive HV in a pattern substantially symmetric about the imaginary

S pekperdistiar v2-35° Pigterabi§fhot felt ddiesiveHibris applied i adihited

structure 22 is bonded along its peripheral edge 86 to the web
121 with the core 26 positioned to extend across the imaginary
center line M and to cover the front let-through opening 31 and
the rear let-through opening 32 symmetrically about the
10 imaginary perpendicular V. The peripheral edge 86 1is
previously coated with hot melt adhesive 59. It is possible
to bond the bodily fluid-absorbent structure 22, not only along
its peripheral edge 86 but also in a part of the region thereof
in which the core 26 is present, to the web 121.
15 It should be noted that the peripheral edge 86 is bonded
to the web 121 preferably over the entire area of the peripheral
edge 86.
[0050]
Now the surface of the web 121 opposite to the surface
20 towhich the bodily fluid-absorbent structure 22 has been bonded
is coated between the imaginary center line M and the rear
let-through opening 32 with hot melt adhesive HV in a pattern

substantially symmetric about the imaginary perpendicular V.
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range which does not reach the respective peripheral edges 31a, 32a of the
front let-through opening 31 and the rear let-through 5 opening 32.
Application of hot melt adhesive HM in this manner makes it possible to avoid
a problem that the portions of the web 121 relatively stiffened by hot melt
adhesive HM might irritate the wearer's skin. [0052] 10 A range in which the
web 121 is coated with hot melt adhessve HM in the case of the web 121 not
to be formed with the front let-through opening 31 is preferably limited so
thatoadistance from the imaginary center line M is smaller than the

minimum distance between the peripheral edge 32a of the rear 15 let-through
opening B2«am-thel ynaginary centehtine W. HotimelbadhesivenHM may thed
applied between the imaginary center line M and the peripheral edge 32a of
therear tetithrodghs openinge32: arhenitherside oppesitel o theafeadletthtdagh
opening 32 about the imaginary center line M. 20 [0053] Then, the web 121 is
foldedralohg thedntagfary cepten v M- irotwbd with the siwdfaceof theweetyh
121 coated with hot melt adhesive HM inside and the web 121 is bonded to
itSEFILB6Y [rYcondEgdénce, ithe fick 36 BROWMBYFid V6 i8orméd by fener

portion coated with hot melt adhesive HM. While the coating
makes it possible to avoid a problem that the portions of the

web 121 relatively stiffened by hot melt adhesive HM might
irritate the wearer's skin.
[0052]

A range in which the web 121 is coated with hot melt
adhesive HM in the case of the web 121 not to be formed with
the front let-through opening 31 is preferably limited so that
a distance from the imaginary center line M is smaller than the
minimum distance between the peripheral edge 32a of the rear
let-through opening 32 and the imaginary center line M. Hot
melt adhesive HM may be applied between the imaginary center
line M and the peripheral edge 32a of the rear let-through
opening 32 or on the side opposite to the rear let-through
opening 32 about the imaginary center line M.

[0053]

Then, the web 121 is folded along the imaginary center

line M in two with the surface of the web 121 coated with hot

melt adhesive HM inside and the web 121 is bonded to itself.
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pattern is not limited to any particular patterns and coating patterns
conventionally used in making diapers such as a dotted 5 pattern or a spiral
pattern, the so-called solid pattern may be used to enhance stiffness of the
tuck 36 compared other areas in the diaper 1. [0054] After the step of
bonding the web 121 to itself by means 10 of hot melt adhesive HM to form
the tuck 36, the web 121 is cut at predgtermined regions F each lying in the
middle between each pair of the bodily fluid-absorbent structures 22, 22
adjacen sidhenmachine-direstion dMbn extending ig the cress dlitestiopy Glde
and arranged intermittently in the machine direction MD at 15 regular
intenvalerBetoredhevstep of cuttiag,tthedtegions allocatedtodefine thexsitley
edges 7a, 7a of the front waist region 7 and the regions allocated to define
thesideredgesr8d;, Bandftthe rearawaistaegion:8 amay et previoasly joirrad ng
together to obtain the pants-type diaper 1. The regions to be previously 20
joiaed ray sometmescoveriap the Tuttineg fegionsiRPe0s 5 Whiks thedcase th
which the web 121 has previously been formed with the through-holes 112
hBag et descibés Hihbvelint 37 tefdrefceto Fig L 9dit 38 poIshié t6 Tormidke

web 121 with the through-holes 112 after the step of joining the bodily
be used to enhance stiffness of the tuck 36 compared other areas

in the diaper 1.
[0054]

After the step of bonding the web 121 to itself by means
of hot melt adhesive HM to form the tuck 36, the web 121 is cut
at predetermined regions F each 1lying in the middle between each
pair of the bodily fluid-absorbent structures 22, 22 adjacent
in the machine direction MD, extending in the cross direction
CD and arranged intermittently in the machine direction MD at
regular intervals. Before the step of cutting, the regions
allocated to define the side edges 7a, 7a of the front waist
region 7 and the regions allocated to define the side edges 8a,
8a of the rear waist region 8 may be previously joined together
to obtain the pants-type diaper 1. The regions to be previously
joined may sometimes overlap the cutting regions F.

[0055]
While the case in which the web 121 has previously been

formed with the through-holes 112 has been described above in
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fluid-absorbent structures 22 to the web 121. [0056] 5 Fig. 10 is a diagram
similar to Fig. 9, illustrating another embodiment of methods for making the
diaper 1. The method illustrated by Fig. 10 is different from the method
illustrated by Fig. 9 in that the surface of the web 121 facing the bodily
fluid-absorbent structure 22, i.e., the surface 10 corresponding to the outer
surface of the innermost sheet 21 of_thie diaper 1 is coated with hot melt
adhesive 41 on the imaginary center line M. The bodily fluid-absorbent
struetiren22 rmaymieypubflat and banded together withntheneutesisurfaces din
the web 121 in the same manner as in the case of Fig. 9 to 15 bond the
boddy fluicbabsethent structure 2210 thesweb 2 1odlsg obhy teanshef hotimeit
adhesive 41. In the diaper 1 obtained by the method illustrated by Fig. 10,
thie bottorb 39 (BeetFigt 6} adfuthestugk 36oistiendedtd e outer sheet 23 by
means of hot melt adhesive 41 and the resulting tuck 36 is similar to that 20
iluserated by Fig. 4. [0057] While in the steps illustrated by Figs. 9 and 10, a
liquid-impermeable sheet, more preferably a breathable but -38- _
liquid-impéfmedble sheet MPBé Uséds te web 29 inthe stépstrating
illustrated by Figs. 9 and 10, it is also possible to use the
another embodiment of methods for making the diaper 1. The
method illustrated by Fig. 10 is different from the method
illustrated by Fig. 9 in that the surface of the web 121 facing
the bodily fluid-absorbent structure 22, i.e., the surface
corresponding to the outer surface of the innermost sheet 21
of the diaper 1 is coated with hot melt adhesive 41 on the
imaginary center line M. The bodily fluid-absorbent structure
22 may be put flat and bonded together with the outer surface
of the web 121 in the same manner as in the case of Fig. 9 to
bond the bodily fluid-absorbent structure 22 to the web 121 also
by means of hot melt adhesive 41. 1In the diaper 1 obtained by
the method illustrated by Fig. 10, the bottom 39 (See Fig. 6)
of the tuck 36 is bonded to the outer sheet 23 by means of hot
melt adhesive 41 and the resulting tuck 36 is similar to that
illustrated by Fig. 4.
[0057]
While in the steps illustrated by Figs. 9 and 10, a

liquid-impermeable sheet, more preferably a breathable but
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web 121 made of a composite sheet consisting of component sheets
respectively having different properties so that the web 121 5 is
liquid-permeable in an region corresponding to the crotch region 6 but
liquid-impermeable in reasons corresponding to the front and rear waist
regions 7, 8. It is also possible to combine two or more sheets having
elastical stretchabilities different from®ach other to form the web 121 and
the inner and 10 outer sheets 23, 24 so that regions such as the
Waisfzapeninge thans the leg-operings d2-requestisgvelasticalin the steps
stretchabilities may be formed with non-woven fabrics having elastical
stretchabilittesiang regions eequesting noc stretehabilitiesmay e formed wwith
non-woven fabrics having 15 no elastical stretchabilities. -39-CLAIM S [1]
Avpénts typedispbsablendiaper haviagtadrontibacla divéctionpartearisyérset s
direction and a longitudinal direction 5 which are orthogonal one to another
ahgspersteneeyiom alfrontwaistregior exiding forvaid front BaidreroteR 1
region and a rear waist region extending rearward from said crotch region
which tebpéraedgetHe b définé eOwartspeififg arftia paic dgihe crotch
leg-openings, said pants type disposable diaper further 10 including a bodily
flﬁﬁqéBgo(?g%h dtrdettite ARG T saki Crotcheredfars &vd f&?ﬁ@@%&/%ﬁdﬁﬁ?e

fluid-absorbent core , , ,
front and rear waist regions 7, 8. It is also possible to

combine two or more sheets having elastical stretchabilities
different from each other to form the web 121 and the inner and
outer sheets 23, 24 so that regions such as the waist-opening
11 and the leg-openings 12 requesting elastical
stretchabilities may be formed with non-woven fabrics having
elastical stretchabilities and regions requesting no
stretchabilities may be formed with non-woven fabrics having

no elastical stretchabilities.
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sandwiched between a liquid-permeable inner sheet and a
liquid-impermeable outer sheet and the innermost sheet and the innermost
sheet lying further inside said inner sheet and having 15 a region adapted to
be spaced upward from said inner sheet in thickness direction of said core
and functioning as a separator to prevent said inner sheet from coming in a
direct contact with the diaper wearer!sgkin, said pants type disposable
diaper being characterized in that: 20 said innermost sheet is joined to at
least one of said inner sheet and said outer sheet in end regions thereof
opposed to each other in said front-back direction and lying on a front-back
center line extending in said front-back direction -40- so as to bisect a
dimension of said diaper in said transverse direction and adapted, in a
rdgion therepf defined betweercsaidoénd regions, tobeispaced Opwardfror
said inner sheet in said thickness direction of said core; and 5 said innermost
sHeetistfopmed: O1F artFaitsveT seicatet finea ektending iy sdichararsiessd 1on
direction so as to bisect a dimension of said diaper in said front-back
difeEfBrewithPa thekdeé ity tdoriareirond sak egibnraddptad foleont
spaced upward from said inner sheet toward said inner sheet. 10 [2] The
d%ﬁ%&%&ﬁy%ﬂéﬁﬁﬁ%%é@r‘f%ﬁ% fifénigstd crotch region and a

rear waist region extending rearward from said crotch region
which cooperate together to define a waist-opening and a pair
of leg-openings, said pants type disposable diaper further
including a bodily fluid-absorbent structure lying in said
crotch region and formed by a bodily fluid-absorbent core
sandwiched between a liquid-permeable inner sheet and a
liquid-impermeable outer sheet and the innermost sheet and the
innermost sheet lying further inside said inner sheet and having
a region adapted to be spaced upward from said inner sheet in
thickness direction of said core and functioning as a separator
to prevent said inner sheet from coming in a direct contact with
the diaper wearer's skin, said pants type disposable diaper
being characterized in that:

said innermost sheet is joined to at least one of said
inner sheet and said outer sheet in end regions thereof opposed
to each other in said front-back direction and lying on a

front-back center line extending in said front-back direction
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sheet has at least one of a front let-through opening formed in front of said
transverse center line so as to allow urine discharged by a wearer of said
diaper to flow not through said 15 innermost sheet but directly to said bodily
fluid-absorbent structure and a rear let-through opening formed in the rear of
said transverse center line so as to allow feces discharged by said wearer to
move not through said innermost sheepbut directly to said bodily
fluid-absorbent structure. 20 [3] The diaper defined by Claim 1 or 2, wherein
saifl tuck is Jouved by partiallyijoining regiens of said innermastshestpitse
flat together as said diaper is folded along said transverse -41- center line. [4]
Therdiapep defined dyrarmdonenod Cladmsrl ttheouglt 3jewheseimsaitken said
innermost sheet is a piece of sheet material having 5 an hourglass-like
ptanarsiEpe and-foldedsalengsaiditransverse centerilimeswhidlte is-elastically
stretchable and contractible in said transverse direction in said front and rear
wiistckggiops butgieither stretcisalsle srorcomrattible elastically as well as
non-elastically at least in a section defined along 10 said transverse center
line in safth efolcH FEGIORC[SP'TRE diaperaefined by anyoffe 6EClalthga L ine

through 4, wherein said bodily fluid-absorbent structure is provided in
extendlng in said transverse direction so as to bisect a

dimension of said diaper in said front-back direction with a
tuck extending downward from said region adapted to be spaced

upward from said inner sheet toward said inner sheet.

[2] The diaper defined by Claim 1, wherein said innermost
sheet has at least one of a front let-through opening formed
in front of said transverse center line so as to allow urine
discharged by a wearer of said diaper to flow not through said
innermost sheet but directly to said bodily fluid-absorbent
structure and a rear let-through opening formed in the rear of
said transverse center line so as to allow feces discharged by
said wearer to move not through said innermost sheet but

directly to said bodily fluid-absorbent structure.

[3] The diaper defined by Claim 1 or 2, wherein said tuck is
formed by partially joining regions of said innermost sheet put

flat together as said diaper is folded along said transverse
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a form of a panel and any one of said inner sheet and said outer 15 sheet
extending outward beyond a peripheral edge of said core is joined to the
outer surface of said innermost sheet. [6] A method for making the diaper
defined by Claim 2 having at least said rear let-through opening, said
method comprising 20 at least following steps of: (1) continuously feeding a
web having a predetermined width dimension as an original sheet material
for said innermost sheet in a machine direction; -42- (2) successively forming
saighineermost sheet at locations at a predetermined distance in a cross
direction orthogonal said machine direction from the center line bisecting
said width dimension in said cross the direction with 5 said rear let-through
openings at a regular pitch in said machine direction; (3) joining said bodily
fluwl-absatirent stetureddiorrel ofthe opposite sarfétes of saidtwebugla 3,
manner that said core not only overlaps said rear let-through opening but
algrestends 10 iavress eaid Terrér lineg; Y4 ecsatifg Saidtwel-frone by ing
region defined between said center line and said rear let-through opening
aftl ATegit 36 aldyifméaTereitionsHip With siid arbrementchedaegic se

both on the surface opposite to said one surface with hot melt
center line which is elastically stretchable and contractible

in said transverse direction in said front and rear waist
regions but neither stretchable nor contractible elastically
as well as non-elastically at least in a section defined along

said transverse center line in said crotch region.

[5] The diaper defined by any one of Claims 1 through 4,
wherein said bodily fluid-absorbent structure is provided in
a form of a panel and any one of said inner sheet and said outer
sheet extending outward beyond a peripheral edge of said core

is joined to the outer surface of said innermost sheet.

[6] A method for making the diaper defined by Claim 2 having
at least said rear let-through opening, said method comprising
at least following steps of:

(1) continuously feeding a web having a predetermined
width dimension as an original sheet material for said innermost

sheet in a machine direction;



15 adhesive; (5) cutting said web intermittently along cutting lines defined
between respective pairs of the adjacent bodily fluid-absorbent structures
bonded to said web so as to extend in said cross direction and arranged at a
regular pitch in said 20 machine direction; and (6) bonding said web folded in
two to itself along said cutting lines before cutting said web. -43- [7] The
method defined by Claim 6, further inclpding a step of forming said web in
regions opposite to said rear let-through openings about said center line with
said front let-threughe eperings at said regulas pitchiinrsaigsrachiggeet  at
direction. 5 [8] The method defined by Claim 6 or 7, further including a step
of coatingsaickweb alerg sai-centet lineoresaid ane surfacewith adhesive
by means of which said one surface is bonded to said bodily fluid-absorbent
structurgoh®l said machine direction from the center 1line
bisecting said width dimension in said cross the direction with
said rear let-through openings at a regular pitch in said
machine direction;

(3) joining said bodily fluid-absorbent structure to one
of the opposite surfaces of said web in a manner that said core
not only overlaps said rear let-through opening but also extends
across said center line;

(4) coating said web in one of a region defined between
said center line and said rear let-through opening and a region
in a symmetric relationship with said aforementioned region
both on the surface opposite to said one surface with hot melt
adhesive;

(5) cutting said web intermittently along cutting lines
defined Dbetween respective pairs of the adjacent bodily
fluid-absorbent structures bonded to said web so as to extend
in said cross direction and arranged at a regular pitch in said
machine direction; and

(6) bonding said web folded in two to itself along said

cutting lines before cutting said web.
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[7] The method defined by Claim 6, further including a step
of forming said web in regions opposite to said rear let-through
openings about said center line with said front let-through

openings at said regular pitch in said machine direction.

[8] The method defined by Claim 6 or 7, further including a
step of coating said web along said center line on said one
surface with adhesive by means of which said one surface is

bonded to said bodily fluid-absorbent structure.



