SPECI FI CATI ON PANTS- TYPE DI SPOSABLE DI APER AND METHOD FOR MAKI NG THE SAME 5
TECHNI CAL FI ELD [ 0001] The present invention relates to a pants type
di sposabl e di aper and a nethod for making the same and, nore particularly,
to such a diaper having a capability to prevent a top-sheet 10 covering a

| i qui d- absorbent core fromcomng in contact wwth a wearer's skin and a

nmet hod for maki ng such a diaper. RELATED ART [0002] It is conventionally
wel | known to provide a disposable 15 diaper on a side closer to a wearer's
skin than a top-sheet constituting a bodily fl uid-absorbent structure with
an additional piece of sheet material adapted to be spaced fromthe

t op-sheet in the thickness direction df the bodily fluid-absorbent
structure. It is also well known to formsuch 20 an additional piece of
sheet material with let-through bpedidgs 2T L ON

PANTS-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 method for making such a diaper.
RELATED ART |
[0002]

It is conventionally well known to provide a disposable

15 diaper on a side closer to a wearer's skin than a top-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 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



for passage of feces and/or urine to be guided toward the bodily

flui d-absorbent structure. Body waste such as feces and urine is retained
wi thin an open space serving as a pocket or pockets defined between the
addi ti onal piece of sheet material and the top-sheet. The additional piece
of sheet material serves to prevent the top-sheet soiled wth the body
waste such as feces fromconmng in contact with the wearer's skin. 5[0003]
For exanpl e, an open-type di sposabl e di aper 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
t op- sheet covering 10 a |iquid-absorbént core facing a wearer's skin and
formed with an opening dinmensioned to be relatively long.in a front-back
di rection of 9EREH BpercenThE BPR AL MY hake s asfies Wﬁ%?glédegﬁbd thereto
under tension along both side edges thereaf. Upon contraction of these

el astic menbéPBTShHRE - sdEEMAEEp ¥t ¢S5 Of sSFacEH UptartTFFom he first

t op- sheet and body waste di scharged by th i aper are asses through the
openi ng intppéﬁv%ééﬁh%ﬁaﬁéﬂﬁgfFﬁ%&e%ggﬁgéﬁegﬁggéﬁP ff%%f%h%%%%% [ 0004] An
open-type dlzger di sclosed in JagﬁgfﬁﬁﬁPatent 20 Application, based on a

[

Japanese tran$PatGOH"8fPET it al “H5pl F car'i"on Lai d- Open Publication

No. 1997-%10%3% %FATENT DOCUMENT 2) includes a pair of side flaps attached
to the inner Suftace ofa chassis al ong respective side edges thereof and

joined together in a crotch region,so to_ form.an n . adapted to
] Ol g I ri" T gelzﬁ %r} plg?r{l/—itga)eadéﬁgg:iabq.erglalpe?%§scf(Esae%errﬁ p

retain feces betweeoneéafnf3 S covering an a sor.ent .
structure an%ﬂ%&%ﬁ%&SbggaLJaREpl&Q&?o%e%%ﬁdba&ﬂpa%%ggi&ﬂﬁogpeﬁéng defi ned

bet ween
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 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
15 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
20 Application, based on a Japanese translation of PCT
intexnational 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



5 these side flaps and retained within the open space, feces is restricted
to cone in contact wwth the wearer's skin. The respective side flaps

i nclude el astic nenbers attached thereto under tension along free edges

t hereof. [0005] 10The pants type diaper disclosed in Japanese Patent
Application Laid-Open Publication No. 2002-11044 ( PATENT DOCUMENT 3)

i ncl udes a skin-contact sheet above a |iquid-pervious top-sheet covering an
absorbent structure. A portion of the skin-contact sheet adapted to be
spaced upward 15 fromthe top-sheet is formed with an opening around which
an el astic nenber is attached under tension to the skin-contact sheet.
Feces di scharged by a di aper wearer p&éses t hrough the opening into an open
space defined between the skin-contact sheet and the to -sheeH:and,
inconsequencé?g?%68§“38%§m%dPl?ﬁhéoﬁﬁfqﬁﬁ'Bbﬁt%%?“:'??9ﬁ9§é“%65ré?'s skin.
The presence of the skin-contact sheet elimpates aeposg%gjlity t hat the

t op- sheet wefPEH W't PP58diTFYCF I GLARH ght E&BHEN nfEht att Wi Th the wearer's
o, 11995, 305108 PRI 2 S AT e LB o B AFD & e, based on
Bubl | cat: on KOS 796y 510585 BATEY DAIRERE oAb p e oo cat i on

B SOLVED By IFE RUBITRBR 0L g00e 0 m-int PE el shidoey NEFRg gl PROPHEM TO

above-descriQ%gtgiqggrgoq;) rggrmﬁﬁg taﬁhﬁka%iQ erpLGQEJQf'%Q§et materi al
such as the second top-sSheet arranged above the 11 quid-perneable first

top-sheet CO%%ELQQﬁRQ%iQB@EE¥sELUiQ&@QﬁQ&?SQEmBQ&@Q@%ﬂ%%Qth%%e@i”EnSi0“
under tension along free edges thereof.
[0005]

10 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

15 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

20 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.



15 in the front-back direction apparently be reduced under contraction of
the elastic nmenbers. Certainly such contraction allows the additional piece
of sheet material to be spaced upward fromthe top-sheet and to formthe
open space between the additional piece of sheet nmaterial and the top-sheet
20 adapted to retain feces therein. However, froma standpoint of

conveni ence for putting the diaper on the wearer's body and feeling to
wear, sone problens are unsol ved behind. Specifically, contraction of the
el astic nenbers nmay create many deep gathers which may conplicate the

i nsi de geonetry of the diaper and |nterrupt handl i ng operation of a nother
or a helper to guide the wearer's Iegs ‘through the |eg- openlngs of the

di aper. If such gathers are formed in the crotch regjon gaV|ng relatively

a small w dt H’ATF nBSFUNENE F1i dEPaner8r PRher e Ct o Tedt® a SNUY fitt | ng.

[ 0007] I n view of the groblens as have been described above, it is a
princi pal obf@@ﬂl%¥ﬂfﬂémbrég%'f“mﬁg%ntlon to provide a pants 10 type

di sposabl e di a i nproved i n_conparison i apers rior art and
o Phod 1 or MR EHE 450 RTEeoy B éa%%lcaémanr eﬁ@é&% 10 SOLVE THE
PROBLEM [ 0008] 15The pres nvent i to solve.t et forth above
conpr i se[s a fJ;I Pg?esaespgﬁ?nsﬁéﬁé?ri n&g Poé;f pan‘iernta?/b% g’ % %jnaper and a

second as ct. . ti ho ng the sane The obj ect set
forth aboeg i§ gé%) gﬁﬂlcggé?gﬁﬁg ﬁ97tﬁe first aspect of the present

I nventi on, b%%ﬁEanBgéHMEg?ng Igapanese Patent Application Laid-Open

Publication No. 2002-11044

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION
10 [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

15 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

20 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



pants type disposabl e 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 region extending forward fromthe
crotch region and a rear wai st region extending rearward fromthe crotch
regi on which cooperate together to define a waist-opening and a pair of

| eg- openi ngs, the pants type disposable diaper further 5 including a bodily
fl ui d-absorbent structure lying in the crotch region and formed by a bodily
fl ui d-absorbent core sandw ched between a |iqui d-perneable inner sheet and
a |iquid-inpernmeabl e outer sheet and an i nnernost sheet and the innernost
sheet |ying further inside the inner sheet and having 10 a regi on adapted
to be spaced upward fromthe inner sheet in thickness direction of the core
and functi onifgYaAeeR SHPSF atGr-Ch Gopr &FBht e LR hiner 1 $h 880 T dnPtomi ng in
direct contact with a wearer's skin. 50009 15The i nprovenent according to
the present imMFentdRsh 7 CASFHEPErTPEYTH PRET 1ROt hBPHSt °5hdet i s

joined to at |east one of the inner sheet and tgﬁfouter sheet in end
regi ons t her é5TPEHPGsed Eot bt SEREI S THEVFP one- BHCRPET &t Pon and | yi ng

on a front-back center line extending in the nonE-back irection 20 so as
to bisect a dﬁ‘r?eﬁjs?pc?ﬁ'oflft ﬁ‘éc%ﬁag%ﬁrsl g rftémi“? ndyepggroteh 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 aprincipal object of the present invention to provide a pants

10 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]

15 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

20 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



direction and adapted, in a region thereof defined between the end regions,
to be spaced upward fromthe inner sheet in the thickness direction of the
core; and the innernost sheet is formed on a transverse center |ine
extending in the transverse direction so as to bisect a dinmension of the

di aper in said front-back direction with a tuck extendi ng downward fromthe
regi on adapted to be spaced upward fromthe inner sheet toward 5 the inner
sheet. [0010] According to one preferred enbodi ment of the present

i nvention, the innernost sheet has at | east one of a front |et-through
opening formed in front of the transverse center 10 line so as to all ow
urine di scharged by the wearer to flof not through the innernmpst sheet but
directly to the bodily fluid-absorbent structure and arear |et-through
openi ng f or MEGYH I THENAERF T A A TOP ZR. FEPER EBMBY 1Y hESF0 "t 0 al | ow
feces discharged by the wearer to nove not through the innernnﬁ} sheet 15
but directlyrﬁngheeﬁﬁﬁFF9gfFﬁ?ﬂﬁﬁﬂsﬁ?ﬁgnﬁh§tFﬁ@gﬁ?eFeFﬁﬁilfhlc

Accordi ng to anot her Freferred enhodi ment of the prese

.of t invention, the
tuck is fornEGoRY Par tTHHY | 07 MihY T €giGrEt otPhaY | Hife /B8t ™ sheet put f1 at

together as the diaper is_folded 20 al ong.the ansyverse center |ine.
[0012] Accor Fﬁ@”ﬁﬁlg?fﬂIt%%o?ﬁ%?spF%?%rgéﬁpﬁﬁ%%aiﬁ%ﬁ?e%fﬁ?ﬁéper

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
innermost sheet lying further inside the inner sheet and having

10 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]

15 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

20 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



mat eri al having an hourgl ass-1i ke planar shape and fol ded al ong the
transverse center line which is elastically stretchable and contractible in
the transverse direction in the front and rear wai st regions but neither
stretchabl e nor contractible 5 elastically as well as non-elastically at

|l east in a section defined along the transverse center line in the crotch
regi on. [0013] According to yet another preferred enbodi nent of the
present invention, the bodily fluid-absorbent structure is 10 provided in a
formof a panel and any one of the inner sheet

andt heout er sheet ext endi ngout war dbeyondt heperi pher al edge

of t hecor ei sj oi nedt ot heout er sur f aceof t'Hei nner nost sheet. [0014] The obj ect
set forth above is achieved, according to the 15 second aspect of the
present i nverdCFBIf OBy HPUSHPFOVEMEE et He-enret Hod  fOf TERFPRY e di aper
according to the first aspect of the present invention having at | east the
rear |et-thr G4GREGEBNFAGS FOOESECOOTHETPRDIVY 8hemits 4¢Tditg® 18’ t he second
aspect of the present invention conprises Stﬁfs of : 4 é%}

cont i nuous| y TFEBUIRG L WEGThAV AL & preuEEErHi e WIIEh ditenston as an
original sheet material for [ rnost . sheet .in a gggpkne direction

th .
(2) successi6899098??ﬁ9ﬁ3TﬁhgeﬁﬁﬁégﬁﬁgYa%%gﬁI“BPEFBE%EFons at"a

predetern%ned di st ance iq a cross direction orthogonal the machine
direction fr At HECeftE 1 i ne bisecting the width
[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 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

15 Dbut 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

20 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 dinmension in the cross direction with the rear let-through openings at a
regular pitch in the machi ne direction; (3) joining the bodily

fl ui d-absorbent structure to one of the opposite surfaces of the web in a
manner that the core not only overlaps the rear |et-through opening but

al so extends 10 across the center |ine; (4) coating the web in one
of a region defined between the center line and the rear |et-through
opening and a region in a symetric relationship with the aforenentioned
region both on the surface opposite to the one surface with hot nelt 15
adhesi ve; (5) cutting the web along cutting |lines defined between
respective pairs of the adjacent bodrﬁy fl ui d-absorbent structures bonded
to the web so as to extend in the cross direction and arranged at a regul ar

pitch in the FaRH NG PP ECLF BiRSSahbke planar shegs apgd¢iAg £ he"deb f ol ded

intw to itself along the cutting lines before cutting the web, [0016]
- 10- Bhe PrRPETFEF 8RB et Of % W ST EHbY HCEIFarAg 28 t he
i nvention qu}hgr up BUQiqgﬁa steg of gornkng th%;%@ gn_rquq£§ opposite
to the rear I€f=ttidugh ‘6p i gss Boift “t'He - ¢cehr8r he; %%?rh S&i'd front
I[ Sgi;?r Ough %?Q{: nqseglacgnst h}g}utr eggit%rerpl stt?:re]t!ﬂg]abﬁet hr?ornagggltnr%cgklgleeCt Ion.
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 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
15 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]
20 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



Anot her preferred enbodi nent 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 nmeans of 10 which the one surface is bonded to
the bodily fluid-absorbent structure. EFFECT OF THE | NVENTI ON [ 0018] The
pants type di sposabl e di aper according to the present 15 invention is
provided further inside the |iquid-perneable inner sheet wth the innernost
sheet. The innernost sheet includes the region extending in the front-back
direction along the front-back centerline and adapted to be spaced upward
fromthe inner sheet and functioning as a separator to prevent the inner 20
sheet fromcomng in contact with the Viearer's skin. The regi on functioning
as the separator is forned with the tuck extendi ng dowmmward fromthe

i nnermost shedfet oM Ad™tHE "Fnfig=5h@%t and has its dimension in the

front-back directign which is.r
(2)succgssié%ly%gggfgétheinnermostsheetatlocations

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 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

15 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

20 direction; and

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

cutting lines before cutting the web.

[0016]



-]1- by a dinension to formthe tuck. In consequence, the regi on does not
have noti ceabl e gathers or a sag. [0019] The ot her effects

provi ded by the preferred enbodinments 5 of the present invention will be
described later in details. BRI EF DESCRI PTI ON OF THE DRAW NGS [0020] [FI G
1] Fig. 1 is a partially cutaway perspective view of a pants type

di sposabl e diaper. 10[FIG 2] Fig. 2 is a sectional view taken along a line
[1-11 inFig. 1. [FIG 3] Fig. 3is a partially cutaway plan vi ew show ng
the diaper in a flatly devel oped state. [FIG 4] Fig. 4is a view
simlar to Fig. 3, show ng one 15 enbodi ment of the pants type di sposable
diaper in a flatly devel oped state. [HIG 5] Fig. 5 is an expl oded
perspective view showi ng one preferred enbodi mnent of the pants-type

di sposabl e di aper .O"PRPREIeEFeErEPob ERt £ sk PeFAY FTRELAKER Biong a Iine
VI-VI 20in Fig. 5. [FIG 7] Fig. 7 is a plan view show ng t he di aper of
Fig. 5in a fqngﬁpvmtaﬁjéan%ﬁgﬂ@gastep 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 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
15 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
20 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



[FIG 8] Fig. 8 is an overhead view of the pants-type -12- disposable
di aper as viewed in a direction indicated by interconnected two arrows

VITT-MIII inFig. 6. [FIG 9] Fig. 9 is partial diagramillustrating an
enbodi ment of a nethod for nmaking the diaper. [FIG 10] Fig. 10 is a
diagramsimlar to Fig. 9, illustrating another enbodi nrent of the nethod

for maki ng the diaper. |DENTIFI CATI ON OF REFERENCE NUMERALS USED I N THE
DRAW NGS [ 0021] 1pants type di sposabl e di aper 10 6crotch region 7front
wai st region 8rear wai st region llwai st-opening 12l eg-openings 15

21i nner nbst sheet "

by a dimension to form the tuck. In consequence, the region
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-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
15 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
20 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



23i nner sheet 24outer sheet 26core 31front |et-through opening 20 32rear

| et-through openi ng 36tuck Afront-back direction transverse direction - 13
- longitudinal direction front-back center line transverse center |ine

| ongi tudi nal center |ine

-12-
disposable diaper as viewed in a direction indicated by
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 waist region

8 rear waist region

11 waist—opening

12 leg-openings
15 21 innermost sheet

23 inner sheet

24 outer sheet

26 core

31 front let-through opening
20 32 rear let-through opening

36 tuck

A front-back direction

B transverse direction



5 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ 0022] Details
of a pants type di sposabl e diaper according to the present invention and a
met hod for nmaking the sane will be nore fully understood fromthe follow ng
description given in 10 reference to the acconpanyi ng draw ngs. [0023] Fig.
1 is a partially cutaway perspective view of a pants type di sposabl e di aper
1 put on a wearer's body wherein a front-back direction, a transverse
direction and a longitudinal 15 direction are indicated by doubl e- headed
arrows A, B and C being orthogonal one to another. The diaper 1 conprises a
crotch region 6, a front waist region extending forward fromthe crotch
region 6 and a rear waist region 8 ext¥nding rearward fromthe crotch

region 6 wherein side edges 7a, 7a of the front waist 20 region 7 are put
flat and fusi Bn- bordet-18get HerefFtH si de edges

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 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

15 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

20  region 7 are put flat and fusion-bonded together with side edges
B8a, 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,



8a, 8a of the rear waist region 8 at seamspots 9 arranged intermttently
in the longitudinal direction C. The diaper 1 further includes

awai st - openi ngll, a pair of |eg-openings 12, -14- an innernost sheet 21
directly facing the wearer's skin (not shown) and a bodily fl uid-absorbent
structure 22 attached to the outer surface 21b of the innernost sheet 21.
Sections of the innernost sheet 12 defining the front and rear wai st
regions 5 7, 8 are elasticized to be stretchable and contractible in the
transverse direction B while the section of the innernost sheet 12 defining
the crotch region 6 is set substantially over its entire area to be
non-stretchable elastically as well ag“non-elastically. Wi | e the i nnernost

sheet 21 is preferably , ) .
an innermo3t sheet 21 directly facing the wearer's skin (not

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 ligquid-impermeable over its entire area and more preferably
air-permeable but liquid-impermeable in its entj_re 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 is
liquid-impermeable and the section defining the crotch region
15 6 is liquid-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
20 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



10 I'iquid-inpernmeable over its entire area and nore preferably
air-perneable but liquid-inperneable inits entire area, it is possible to
make up the innernost sheet in a nmanner that the section defining the front
and rear waist regions 7, 8 is liquid-inperneable and the section defining
the crotch region 15 6 is |iquid-perneable. The bodily fluid-absorbent
structure 22 conprises a |liquid-perneable inner sheet 23, a
I'iquid-inperneabl e outer sheet 24 and a core 26 forned by bodily

flui d-absorbent material wapped with a piece of tissue paper and

sandw ched between the sheets 23, 24 wherein these two 20 sheets 23, 24
extend outward beyond the peripheral'éﬁge of the core 26 and put flat and
j oi ned together. At |east one of these two sheets 23, 24 is joiped to the

i nnernost sheet PF T WGnT Gt i §PU&"EdYES 276 The et chAedion 6, the

i nner nost sheet .
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 formed ahead of the
transverse center line Q-Q extending in the transverse
10 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
15 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
20  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



- 15 - 21, the inner sheet 23 and the outer sheet 24 are put flat and
her. Al so al ong these side edges 27, |eg-surrounding elastic
menbers 28 extendi ng are sandwi ched between the inner sheet 23 and the
24 and bonded 5 under tension to at |east one of these two
4. Between the side edges 27, the innernost sheet 21 and the

j oi ned toget

out er sheet
sheets 23, 2
i nner sheet

23 are spaced fromeach other in the thickness direction of the

core 26. The innernost sheet 21 is forned ahead of the transverse center
line QQextending in the transverse 10 direction B and bisecting a

di mensi on of
| et-through
with a rear

| ocated so t
openi ng and
anus may be
| ocati ons,
directly to
20 i nner nost
openlng 31 a
openl ng 325 c
t he i nnernos
such urine a
skin. [0024]
1 correspondi
direction A

10

15

20

the diaper 1 in the front-back direction Awith a f
openi ng 31 and in the redar®of the transverse center

ront

i ne QQ

| et-throug openlngP32 The front |et- throu h openj ng 3l is
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wi thin thls
he wearer's
he

k@g gnd/or feces discharged by the diaper wearer can fl ow
t B dily fluid-absorbent structure 23 without perneating the

sheet_21. Urine havin ass through the fr le
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S0 as blsect t he di nensi on

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 is 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



the diaper 1 in the transverse direction B. The sections of the innernost

sheet 21 lying in the front and rear wai st

regions 7, 8 are joined to each

other in parallel to the longitudinal 10 center line R extending in the
direction C so as to bisect a dinension of the diaper 1 in the

| ongi t udi nal

front-back direction A and to form upper edges of the respective

| eg-openings 12. In the crotch region 6, the innernost sheet 21
with a tuck 36. The tuck 36 is formed by adhesive-bonding or 15
fusi on-bonding the innernost sheet 21 to itself in a joint region 37 set on
the longitudinal center line R so that, between the front |et-through
opening 31 and the rear |et-through od%nlng 32, the innernpost sheet 21 is
folded on itself an the |l ongitudinal center line R In other words, the

tuck 36 20 extenB§ ¥

10

15

20

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
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. 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

is forned

et @5t v B PRe S BE (TN CRT* Che § MHBFADSE Sheet 21



spaced upward fromthe inner sheet 23 toward the inner sheet 23 along the

| ongi tudinal center line R (See Fig. 1). Wile the joint region 37 for the
tuck 36 is illustrated to be defined - 17 - in the vicinity of the top 38
of the tuck 36, a dinmension of the joint region 37 may be appropriately

enl arged toward the bottom 39 of the tuck 36. While a dinension of the
joint region 37 in the transverse direction Bis illustrated to be smaller
5 than the wi dth dinmension of the crotch region 6, the dinmension of the
joint region 37 may be enlarged unless the joint region 37 interferes with
snooth handling of a nother or a helper to put the diaper 1 on the wearer's
body. For exanple, in a case of the dféper 1 for baby use, the dinension of
this joint re ion 10 37 |2 preferably in a,ran to 30nn1 It is also

possible to j Pﬁ“VWESBS?T heRYUSE THBUE Lk 198 ° ?gh?ﬁéon%ﬁﬁgn ShEét 23 by

appropriate ] means,such. as adhe5|v a pI|e uter surface of
t he botton13 Sulsh eh8%§d“fﬁarlﬁ8t °on q@‘%ﬁ%??%h "t he

i nner nost sh%et 2]42forml ot&9n1§ %rou %Qaggpk3§6 bq&ﬁglso entire
sections t her88f° IVi ng T+ & ¥érse|y on sPBt "the” bottom 39 may be
bonded to the inner sheet See Fi 0025 et nner nost
sheet 21 and tﬂ'ﬂucaé%lécé %h 3, °%0 g (ng%nbégédgghguEQ E%)rrred ahead
of the transverse center I|n e 0 ace is forned in the
rear of tﬁe tr%gn sver gee ecser% enﬁovgl %90% %ar ng%gsgl S f%?rred bet ween t hese

[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 from each
10 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
15 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
20 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



two open spaces 42, 43. The front let-through opening 31 of the -18-

i nner nost sheet 21 ensures commruni cation of the front open space 42 with
its outside, allowing urine to flowinto the front open space 42.

Simlarly, the rear |et-through opening 32 ensures conmuni cation of the
rear open space 43 with its outside, 5 allowing feces to nove into the rear
open space 43. [0026] Fig. 3 i1s a partially cutaway plan view of the

flatly devel oped di aper |a obtained fromthe diaper

1o0

f Figs. 1 and 2 by

disjoining the front and rear waist regions 7, 8 fromeach 10 other at the
seans 9, breaking the joint region 37 of the tuck 36 al ong which the

i nner nost sheet 21 has been joined to %tself and devel oping the crotch
region 6 and the front and rear wai st %IOHS 7, 8.in the front-back

direction A &Gkl &% r’leﬁtlfeffesﬁ%tﬁé\?g]r%é]

8|?Q95F?Eﬁﬁqéeaiﬁﬁﬁ%§F ntractile

force of the elastic 15 nenb For conveni ence, i ons of t he di aper
| a conmon toEFh%§5‘BTrPﬁeeﬁfﬁﬁé?L%'ﬁ? fa&%?éﬁSt%HEBy 6fgerence Suner al s
sanme as those in flatly dev o d dlaper I a,

t he i nner nost®SR& F %:g F§398Lﬁ§§3%8tre%§ﬁ%%§| d’§hge? d%ﬁs|§¥|ng of a
first sheet econd sheet, .52 an sheet .53, first sheet 51
i's substantlg%F ouV ?%*?fé‘ﬁﬁe Ign i ttaF %%émﬁ rt@?éf&h%reggon 6 and the

front and 4 ear wai_st

inner surfa ceegofoﬁis glrs% sheeg 5&' ysrr'geans of hot melt adhesive
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20

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
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



- 19 - sheet 51 is neither stretchable nor contractible elastically as well
as non-elastically and faces the i nner sheet 23. The second sheet 52 is

el astically 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 nelt 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 neans of 10 hot nelt adhesive 56
in the rear waist region 8 and a part of the crotch region 6. A pair of

regi ons 57 provided on the inner surf#te of the first sheet 51 each
indicated by a plurality of dots in Fig. 3 correspond to the joint region
37 in Fig. ZUéﬁﬁféFéS§VhﬁﬁtWF%EFWV*P@%%E%ﬁe%ﬁk%hAth@h?ﬂﬁﬁéﬁg? center line
Q 15[0028] In the bodily fluid-absorbent structure 22, the |nner sheet 23
and the outef §ﬁé§it?ﬂl§8ﬁHW¥€ﬁFﬁa ﬁﬁéx@GF%1§BtFﬁéPé6§f%E5ﬁc%%fend out ward
beyond t he peripheral edge of the core 26 and %Iat aq% bQngd t oget her
by means of K&f HEFE"2T Hﬁ%é?%é“%@e%ﬁigfﬁﬁtﬂﬁ tp iPhEFal’ -edges of the
core 26. Along both side ed eg ; t he crot% rqgion Gth the flatly
devel oped di &BEF PRET et da&™ FEY2O0Y FOURNT FG°8IF8tE T etbers

iretbers 28 'sandwi ched
bet ween t@p gggg{z%heet 23 and Hﬂg out er, sheet 24 aq g te@mlg%

1n shape as we as in size Or to be s arg
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
10 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
15 Dbodily 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]
20 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



-20- under tension in the front-back direction A The peripheral edge of
the inner sheet 23 is bonded to the outer surface of the innernost sheet 21
by neans of hot nelt adhesive 59. The outer sheet 24 is preferably

di mensi oned to be sane 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

di nensioned to be slightly larger than the inner sheet 23 preferably has
its peripheral edge extendi ng outward beyond the peripheral edge of the

i nner sheet 23 bonded to the outer surface of the innernost 10sheet 21.

[ 0029] According to the illustrated enbodi nent, the inner sheet 21
has sections defined in the vicinity‘6 “its opposite ends but |ying on

extensions of the crotch region 6 bonded to t 15 bodily fluid-absorbent
structure 22 B)eHEaNgObH "4 §F€@E§@e%§8’§ﬁﬁf2%§f5o ?&?éggéégFﬁh bet ween
t hese two regjons bonded to the bodily fluid-absorbent structure 22 by
neans of hot%nﬁ?ﬂjﬁhﬁé‘?ﬁgg%ﬁga[dgﬁﬁf FErosbt A A fﬁ@la?é%§$ ﬁ%%ron1the

flatly devel oped di ape a, the flatly devel oped diaper |la may be fol ded
al ong t he tréﬁgvéﬁggscén%gf %Vﬁel "on itself with the innernost sheet 21
i nsi de, join“ggBEPe regions 57 of the first sheet 51 to each

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 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

15 of preventing urine and feces from being mixed together. In
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

20 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,



-Sl- athe rand joining the side edges 7a, 7aofthe front waist region Vto
the side edges 8a, 8a of the rear waist region 8 at the seam spots 9 (See
Fig. 1). [0031] 5Wth this diaper 1 put on the wearer's body, the innernost
sheet 21 in the crotch region 6 is spaced upward fromthe 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 fromcomng 10 in contact with the wearer's skin. O the
i nner nost sheet 21, the section defining the tuck 36 cooperates with the
sections respectively extendi ng outmarg fromthe tuck 36 in the transverse
direction B to define a partitioning'ﬁa]l for the front open space 42 and

he rear open space 43, Wnieh.ls, SaPable, 19,00, PIEYEILLDG, YIS, and feces

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
S 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.
[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
15 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
20 remain smooth. In 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,



this way, the diaper 1 is free froma trouble that feces m ght be m xed
with urine and changed to | ow viscous ones which are easy to soil the
wearer's skin in a broad area. Furthernore, the | ength di nension of the

i nnernost sheet 21 in the front-back 20 direction A along the front-back
center line Pin Fig. 3 is reduced in the diaper 1 of Figs. 1 and 2 not by
a contraction of elastic nenbers but by the formation of the tuck 36.
Consequentially, with the diaper 1 put on the wearer's body, -12- the

i nnernost sheet 21 in the crotch region 6 mght not be forned with many
wrinkles. In other words, when a nother or a hel per | ooks down the interior

of the diaper 1 before putting the dréﬁer 1 on the wearer's body, the

| eg-openings 12 m ght not be hjdden 5 by the winkled. i npernost sheet 21.
Thus t he nntﬁ@rl%ngH§”WéFﬁ%rtE%ﬁe§W%5FﬁF¢: Fdﬁ“?ﬁ%qﬁkaggfﬁ¥ $%gs into the
| eg-openings 12. In the case . of the diaper 1 havi been put.on the

wear er' s body* A B HENhETS PR °chbt B‘ﬁ’?errea?%%cé Or%ggﬁ? %h% £ B}é%%rre bul ky due
to the wwinqus and the diaper 1 will snugly 10fit the wearer's body.

[ 0032] ot

[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 fromeach other so that the innermost sheet

10 21 may be 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 beused as the first sheet 51 in the innermost

15 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

20 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



In the front and rear waist regions 7, 8 of the exenplarily illustrated
diaper 1, the elasticized second and third sheets 52, 53 are attached to
the inner surface of the non-elasticized 15 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 forned 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 V, 8 may 20 remain snooth. In
consequence, the wearer's skin mght not be irritated by gathers which
woul d ot herwi se be fornmed on the inner surfaces of the front and rear wai st
regions 7, 8. However, if such an ef f &ct provi ded by the second and third

sheets 52, - 23 - 53.is not required, the second and thirg sheets 52, 53
may be attacHéB ulder 1 BHS BATIG L hie YUt er S ur THCE of "THEPHRP'SEC sheet 51.
[0033] 5While the innernpst sheet 21 of the diaper 1 is preferab

l'i qui d-i nper r‘?égi‘BIOé Cé)ﬁ‘aoﬁb?ees%ereéf SRHPY P]?ﬁe? Y kch 5%’8’910 syer Y

liquid-inmperneable, it is possible to formthe innpernmost sheet. 21 by a
conposite sh&8t TBMPTISI %glm[ a%yecrog‘f)r?)lﬁ‘eaﬁfsds%’e%?%h REVIngPropéities different
fromeach other so.that the innernost sheet 10 be |i qui.d-perneabl e
in the crotc%srgﬁféﬁm%eﬁﬁ?ﬁiFaﬂ% ?ﬁ%ﬁg%ﬁ%heFéEP%%?ﬁgyPPgﬁFﬁgﬁ Tear waj st

regions 75 8be 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 similar to Fig. 3, illustrating another
embodiment of the present invention. In 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

15 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

20 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



For exanple, a piece of non-woven fabric fornmed by thernoplastic synthetic
fiber or a piece of filmformed by thernoplastic synthetic resin nay be
used as the first sheet 51 in the innernost 15 sheet 21. It is also
possible to use a | am nated sheet consisting of two or nore non-woven
fabric layers or a |lam nated sheet consisting of a non-woven fabric |ayer
and a plastic filmlayer. As stock materials for the second and third
sheets 52, 53, elastically stretchable and contracti bl e non-woven fabric 20
containing elastic filaments such as urethane filanents or elastically
stretchabl e and contractible filmnade of, for exanple, natural or
synthetic rubber may be used. As stock materials for the inner sheet 23,

al t hough not nmeant to be - 24 - , _ L.
B are attached under tension in the vicinity of the

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 attached under
tension in the vicinity of the crotch region 6. To the outer
10 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
15 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]
20 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



[imting, |iquid-pernmeable non-woven fabric, thernoplastic filmor
conposite sheet consisting of a non-woven fabric |ayer and a plastic film
| ayer |am nated on each other may be used. As stock materials for the outer
sheet, although not neant to 5 be limting, |iquid-inpernmeable non-woven
fabric, thernoplastic filmor conposite sheet consisting of a non-woven
fabric layer and a plastic filmlayer |am nated on each other nmay be used.
[0034] 10Fig. 4 is a viewsimlar to Fig. 3, illustrating another

enbodi nent of the present invention. In the flatly devel oped diaper |la
depicted in Fig. 4, the innernost sheet 21 conprises the first sheet 51
which is substantially hourgl ass-shap&t and not stretchable elastically as
wel | as non-elastically, the 15 second sheet 52 which is al so not

stret chabl e €"48tY caltileahsvsrPtds rRBIRePAZT T CAR 1YY AFE T 46het to t he
inner or outer surface of the front waist region 7 plus a part of the
crotch regi of*6 8Pt AEFEF3t el e59 P neans 6t PfEf t °Xdhesi ve 56 and
the third sheet 53 attached to the inner or outer sgrface 0 of the rear

vai st regi on Pl US &° PRFL G PhET (PGt oAt 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

10  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
15 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
20 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 in contact with the wearer's crotch. The bodily



of the first sheet 51 by neans of hot nelt adhesive 56. To any one of the
first sheet 51 and the second sheet 52, two or nore first elastic nenbers
61 extending in the transverse direction - 25 - B are attached under
tension in the vicinity of the waist-opening 11 and two or nore second

el astic nenbers 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 nore third elastic menbers 63
extending in the transverse direction B are attached under tension in the
vicinity of the waist-opening 11 and two or nore fourth elastic nenbers 64
are attached under tension in the vicfhity of the crotch region 6. To the
outer 10 surface of the first sheet 51 in the crotch region 6, crotch

regi on el ast if¢PFTRPSRERDYT SETEBCEER &%t BRETHG iITACT hERT ridvsVel'8SWi recti on B
bet ween the region_57 and the front | et-through openi nr? 31 ang Cget ween the
regi on 57 andPhe" /d&r tieetenadg capent iy 92 T BEpectTVer yOraFe att ached
under tension. The 15 outer surface. of the firs% heet 51 is attached, in
its section éxtBHIPRGT 611y CEH0ES tHe TGt HPE i ofPR A Engt ﬁ%? ransver se
center line % .to the gnnerf she%% 23 by nmeans of hot nelt adhesive 41.
[0035] 20W t K tRe"Ui"aper S F t6bt ainf8d°From the flatly devel oped diaper |a
depi ct ed i#1 F[ir%)%B 4, the first through fourth elastic nmenbers 61 through 64
al l ow the Tront-&hd rear waist regions 7, 8 of the diaper 1 to put in

contact around theInW%gé efrllaélyvaéie%gloﬁedzgiéper 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 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

15 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

20 members 82 and the leg-surrounding elastic members 28 are
attached under tension thereto or the innermost sheet 21 itself
is elastically stretchable.

[0039]



snugly. While the crotch region elasticizing nenbers 66, 67 are not
essential for the diaper 1, these nenbers 66, 67 facilitates the section of
t he i nnernost 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]

VWil e the innernost sheet 21 is preferably formed with the front

| et-through opening 31 and the rear |et-through opening 32 for the diaper
1, the innernost sheet 21 naybe forned 10 with only one |et-through opening
wi t hout departing fromthe scope of the present invention. [0037]

Figs. 5, 6 and 7 are views simlar to Figs. 1, 2 and 3, show ng one
preferred enbodi nent of the present i"AYention. It 15 should be appreci at ed
here that the innernost sheet 21 and the bodily fluid-absorbent structure
22 are illustrated ¥ enPgiigy §Mé§“§B§8§§nFrﬂﬁF€§§ﬁa&?hé?m?ﬁfﬁ?ﬁegr%ngitudinal
direction C. The innernpst sheet 21 of the diaesr éﬁéonpriseé t he front

wai st regi on °PTF4peBd D CESRE T CURt T SHCPh 4 RECWEEEF®E S08Rt ral 20
side, the rear wai st region 8 adapted to cone in tact with the wearer's
dorsal side gﬁd e 6 %%2?95F5H853%??%%ﬁ?%@oﬁéF%ggﬂ“¥%ba'ﬁéﬁgland rear
wai st regions._.7,_8 and adapte 0 conme in contact with fthe wearer's crotch.
The bodi Iy 195 Puff i fRBeE 6N  Eanst PE B3 65t endeh FRSATERS f1ont

wai st region to e rear wai.st regi.on 8 of the diaper,_1 and.js bonded to
t he outer iuf?ggﬁ %? Tﬁ%%ﬁ%n%Wﬁ%sfggtée4 fft%%péggﬁé &x?ﬁggsﬁ$%-contact

surface thereol s 2l0938loe of cne d1ct B0 Thal Ly, doxeh ppaddiaper,da of Fig

7, the outerzﬁ%%?% erar ges of the 1 nnernost 1 conprises a front

end 74 and a Jear, 8Nt i3, QL exLangl ngot LG4, " AbSNRIRLa ishasd T on B and a
pair of side edges , B xtending in the
or dumbbell-shape). As the inner sheet 23 covering the bodily
fluid-absorbent structure 22, a liquid-permeable sheet is used
10 and, as the outer sheet 24, a liquid-impermeable sheet is used.
Referring to Fig. 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
15 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
20 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



10 longitudinal direction C O 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 innernost sheet 21. O 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 15 the rear waist region 8 to obtain the
pant s- shaped di aper 1 and thereupon the wai st-opening 11 and a pair of

| eg-openings 12 are fornmed. Peripheral edges 74, 75 of the waist-opening 11
and peripheral edges 27 of the | eg-openings 12 are elastically stretchable
respectively, since waist-surrounding elastic 20 nenbers 82 and the

| eg-surroundi ng el astic nenbers 28 aréattached under tension thereto or
the i nnernost sheet 21 itself is elastically stretchable. [0039; - 28-

The bodi |y f I EBSEFHENCERETUCLNT & 5D"EENDIT F687t HE Ebr'E926™ shndwi ched
bet ween the inner sheet 23 and the outer sheet 24. As the, core_26, various
assenbl i es oﬂ“ﬁ@ﬁWEQHBQE1§PFU§ﬁEﬁhFPﬁ?Tmb€}goﬁfﬁﬁﬁ%ﬁa i th™19sstle paper may
be used. Both_the inpner sheet 23 and the outer sheet 24 extend outward
beyond t he pé?PBﬁ%rg? 886%1o?@f%é%@gr§E§69r%ﬁgﬁthgeQ l%éscgjgﬁ?ficient

area and an appropriate shape (for exanple., rectangular shape.or
dumbbel | - shapef SR THe" Eﬁg? fé eet’ n?:%\’/%tr :iﬁb tt%ﬁgu%%af’?@”% i’j.Pd absor bent
structure gz,vﬁ4ﬁlquid-perneable sheet is used 10 and, as the outer sheet

24, a liquid-inperneable sheet is used. ~Referring to Fig. 7, _
thebOdI|yf|UId-ab%8E%%%%?%%H§ Qﬁgiégﬂg%gb&%§s§%ﬂ§9§é99%3' t%gﬁﬁéongltUdlna

direction as well as in ansverse direction are snmaller than those of

the innernDth§Qﬁ§tmﬁ%ran%%k@ hpgjgj§9§ém&m@a¥ﬂ&§;%%ChuQQQ%h¥l}5
e , t

fl ui d- absor bent structur e i nnéernost sheet 21 functions as so-called

ski n-cont act é*&%labs[gggéﬂ s%&%%%gglitsolﬂaged\éo 18 GO LR seghen 6 of the

i nnernost sheet 21 ! ornpd at_ ocaplon at a distance fromthe 20
transverse center . ngQ disecting dhedi wposin of the thatbyar

10  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

15 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]

20 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



devel oped diaper la in the front-back direction A toward the rear wai st
region .8 with the rear let-through opening 32 for passage of feces and
formed at the location at a distance from - 29 - the transverse center
line Qtoward the front waist region 7 with the front |eg-through opening
31 for passage of urine. It should be noted here that the present invention
can be inplenented without formng the front |et-through opening 31.

5[ 0041] When the bodily fluid-absorbent structure 22 is attached to
the outer surface of the innernost sheet 21, the bodily fluid-absorbent
structure 22 is located so that the core 26 may face to the front

| et-through opening 31 and the rear I@”Iet-through openi ng 32. Then, the
peri pheral edge 86 of the bodily fluid-absorbent structure 22 is joined to
the inner mostPSRSEEPDT LRPEMERNEE BF205E1 P BoA8wmY aY (28 bTR*ASCHoE Hel t adhesi ve
59 or thermal_ welding. Even when the innernpst_sheet %1 is not formed with
the front |et™PRt Gagh Gpetimg 819 e Bear 1y 18 +117 dPabsOPBRMY structure
22 is joined to the innernost sheet 21 so that the core]gG may extend
beyond the t rRAEVRrée Coft'8r 1T B G'EY §§mF %Fa%%nfﬁesﬁ%éfér's ur et hr al
orifice thro%%g4%Uf i nnernost sheet 21. [0042) 20As will be apparent from
the sectional  vi of Fig. 6, the front opening space 42 and the rear

openi ng space 43 afe forfed betwean the podi|y fluid- abgorhent, structure 22
and 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
10  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. In this way, the innermost sheet
21 protecting the wearer's skin from being soiled with body
15 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
20 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,



i nnernost sheet 21 in the crotch region 6 of the diaper 1. Wth - 30 -
this diaper 1 put on the wearer's body, body waste passes these front and
rear |et-through openings 31, 32 into these opening spaces 42, 43 and is
kept away fromthe wearer's skin. [0043] 5Then, the innernpost sheet 21 is
fol ded along the transverse center line Qin Fig. 7 in face-to-face
relation and the regions 57, 57 are bonded to each other by neans of hot
melt adhesive HMto formthe tuck 36. The tuck 36 lies between the front
open space 42 and the rear open space 43 so as to extend 10 in the
transverse direction B of the diaper 1 (See Fig. 5) and to extend downward
to the bodily fluid-absorbent structufle 22. The presence of this tuck 36
makes it possible to prevent feces fron1be|ng mxed with urine. In this
way, the innéffBRICIZReEt BAtHER 8¢trsigl tHE WelieiedrskifPY¥ontei ng soi | ed
wi th body 15 waste functions also to prevent feces frombeing mxed with
urine. [0044PnF?ﬁ“m§fﬁ§eéﬁ1dV€Pﬁé§d“VFéﬁFWﬁt%tBFW@éf?%ﬁ;?%Hi HWied by

i nterconnected two arrows VIII-VIII in Fig. %ﬁ terior of the
diaper 1 is PoBR@H‘BS&H”TFBﬁ@%E%@%'U1ﬁ605%ﬂiF98ﬂFWF8rdB§; Beht°structure 22

can be seen below the fraont |et-through opening 31 and the rear |et-through
openi ng 32 eing 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 W from which the innermost sheets
10 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
15 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
20 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



t hrough the

enbodi mrent of nethods for making the diaper
Figs. 5 through 8 wll

front open space and the rear open space, -31- respectively.
Wth the diaper 1 put on the wearer's body, the innernost sheet 21 cones in
contact with the wearer's skin over a sufficiently large area to protect
the wearer's skin frombeing soiled with body waste. 5[ 0045]

Now one

1 exenplarily illustrated by
be described in reference to Fig. 9. Continuous web

121 having a predeterm ned wi dth di nensi on Wfrom whi ch the innernost
sheets 10 21 are to be obtained is continuously fed in a machine direction
i ndi cated by an arrow MD. Qpposite side edges 174, 175 of the web 121
extend in parallel to the machine di F&tion MD and are to define the front

end 74 and t

res ectivelé% An in%%in r
line M bi sectPhirie Wi dehi ot rBRsIRT WO 2t e 5 283  im a & oss
direction CD orthogonal to the machine direction

. . MD ds t
transverse c&fberlTHhEWOGF Ifrﬁé(la?%ﬁé?nglﬁhefﬁédﬁre6'f38ﬁclgélgi10 O‘glq%f

1is forned

regions 7, 8%4Pe

cross direct
openi ngs -
The web 1%1
nore wai st™-s

he rear end 75 in Fig. 7,
S
rre

alongﬁthe inaginar%rce ter |

dirEd" o Hat

r égi on

center

o the
t he di aper

ine, M th d i st
S8 Gt PRe P OPER 201 SGIORE [ the

iélggerq’-ﬁ)'e _Lioogl4\: er'g Le%%%ﬁgc%lﬁ]gﬂ{g Ig’sh%tllfd \élg?lﬂﬂjdge%s%(aog ormed with

--intervals to d e g- openi ngs

e di aper 1.

b furthor proyided along, Lhe, i de eges, 478.; 178 W th two or

urrounding el astrc nenpers attached under

respectively. Lt shou

10

15

20

ein ervalgag%mggggﬁg%ggngiscuttoobtaintherespective
innermost 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

ensi on thereto,



5 here that the term"predeterm ned interval s" used herein neans the
intervals at which the web 121 is cut to obtain the respective innernost
sheets 21 of the individual diapers 1 and this interval is predeterm ned
dependi ng on a dinmension of the waist-opening 11 in the diaper 1, in other
words, on the waist 10 size of the diaper 1 as the final product. [0047]
The web 121 is successively fornmed on both sides of the imginary center
line Min the cross direction CDwith sets of the front |et-through opening
31 for passage of urine and the 15 rear |eg-through opening 32 for passage
feces at a predeterm ned center-to-center distance in the machine direction
MD. Both the front |et-through opening®31 and the rear |et-through opening
32 are shaped to be substantially symretric about an inagi nar
per pendi cul arfoE™GhiiChcH IRt hygdnal t6PERe* T hagrhEcy S?@meg‘éﬁfé¥l¥ ine M Both
the front Iet-through,ogenlng 31 and. the rear let-thro gh %_ening 32 are
not |inited t&CRhY FartiCaray SHafe $9' Hr d§>F@%é?a5n3 ﬁ?ﬁg8u@hn snoot hl y

pass them For .
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 noted 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 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
15 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
20 machine directionMD 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



exanple, the front and rear |eg-through openings 31, 32 may be - 33 -
formed in circular or oval shapes and | ocated symetrically about the

i mginary center line M If the rear |et-through opening 32 and the front

| et-through opening 31 are fornmed symretrically about the imaginary center
line M a tension 5 exerted on the web 121 running to the nachine direction
MD nmay be kept substantially sanme on both sides of the inmaginary center
line Min the cross direction CD. This is preferable to stabilize the shape
of the web 121. It should be noted here that there nmay be a case in which
the web 121 is not forned with 10 the front |et-through openings 31 in the
step illustrated in Fig. 9 within thé3§tope of the present invention.

[ 0048] The bodily fluid-absorbent structures 22 obtained in _a production
line differi Mf X%}nﬁohaf fooPet Heakey iy e WGP 152 oPAtd Fotthe web 121
so that a center-to-center distance D of the adjacent bodily

f1 ui d- absor bettI2EEPULarEE 2915% t'he machine direction MD may be mai nt ai ned
constant. As %@e Fodily fl ui d-absorbent structure 22 to be joined to the
web 121, the dr y fluid-absorbent structure 22 of Fig. 5 stretched in the

In the step of Jjoining the Dbodily 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 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.



20 machine direction MD as well as in the cross direction CD agai nst
contractile force of the | eg-surrounding elastic nenbers 28 attached
thereto along the both side edges 27, 27 nay be used. The bodily

fl ui d-absorbent structure 22 may be joined to the - 34 - web 121 so as to
be | ocated m dway between each pair of 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
peri pheral edge 86 to the web 121 with the core 26 positioned to extend
across the imaginary center line Mand to cover the front |et-through
opening 31 and the rear |let-through optning 32 symetrically about the 10
i magi nary perpendi cul ar V. The peripheral edge 86 is previously coated with
hot nelt adheldi®vél 59. It is possible to bond the bodily fluid-absorbent
structure 22, not only along its peripheral edge 86 but also in apart of
the region thereofP5eAeHMlghItthactoredhos vesihlaszanl 1ot g 't Aid 'Web"421. 15I1t
shoul d be noted that the peripheral edge 86 is bonded to the_web 121
preferably oVérRdeHBIehtPTe el 682 TF ERNESHEFT bffePal 1RGga’ §69°7 60%0]

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
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

15 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.

20 [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.



Now t he surface of the web 121 opposite to the surface 20 to which the
bodily fluid-absorbent structure 22 has been bonded is coated between the

i mgi nary center line Mand the rear |et-through opening 32 with hot nelt
adhesive HV in a pattern substantially symretric about the inmaginary
perpendi cular V. - 35 - [0051] Preferably hot nmelt adhesive HMis
applied in a limted range which does not reach the respective peripheral
edges 3la, 32a of the front |et-through opening 31 and the rear |et-through
5 opening 32. Application of hot nelt adhesive HMin this manner nakes it
possible to avoid a problemthat the Egrtions of the web 121 rel atively
stiffened by hot nelt adhesive HM mght- irritate the wearer's skin. [0052]
10A range in which the web 121 is coated with hot nelt adhesive HMin the
case of the WEHCATEIRBRCY ot B tHEF MEd SRt PY el F-r Bnts FRETShPEUYH openi ng 31
is preferably imted so that a distance fromthe imaginary center |line M
is smaller t®RATHMHE CAF TIPSt e BEtsEER The PerlPphiet &P2ktYe 32a of the
rear 15 let-through opening 32 and the inmaginary center line M Hot nelt
adhesi ve HM ﬁ§§t%%1éﬁﬁPFéH“HéF%é@naW%Ba?ﬁﬁgﬂﬁﬁﬁ?tﬁ%ﬁFbFn?FﬁétkW%nd t he

peri pheral edge 32a of the rear Iet-throggh §gening S%Vor an thg si de
opposite to PREFFEErCIEENHHTEUGH "SRRAT MG <329 ShTUE StHE HagiREFS” center ine
M

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 itselflby means
10 of hot melt adhesive HM to form the tuck 36, the web 121 is cut
at predetermined regions F each lying 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
15 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
20 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



20[ 0053] Then, the web 121 is folded along the imaginary center
line Min two with the surface of the web 121 coated with hot nelt adhesive
HM i nsi de and the web 121 is bonded to itself. - 36 - In consequence, the
tuck 36 shown by Fig. 6 is forned by the portion coated with hot nelt
adhesive HM While the coating pattern is not limted to any particul ar
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 conpared other areas in the diaper
1. [0054] After the step of bonding the web 121 to itself by neans 10 of
hot melt adhesive HMto formthe tuck336, the web 121 is cut at
predeterm ned regions F each lying in the nmiddle between each pair of the
bodi |y fl ui drapscisento §E¢uct utesis2posaPlgdindent §h% e Ifachite direction
MD, extending in the cross direction CD and arranged intermttently in the
machi ne di r e&bf oFhvBYatholss r btpuladieF nther VPR . oBEPARENE HESsPRYT8f cut ti ng,
the regions allocated to define the side edges 7a, 7a of the front wai st
regi on 7 and fLREPEGPOME taf HOt B 125 BefifeVERe' di'de edges 8a, 8a of the
rear wai st region 8 may be previously joined together to obtain the
pants-type dildpet! 1. The regions to be previousiy 20 joined may sonetimes
overlap the cuttin regiqns F.,JOOSS ,Vﬁjle the.ca%e iflincp.the web 121
has previéusly be ﬁg._(éfs_a didgram similar to Fig. 9, 1llustrating

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 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
15 bond the bodily fluid-absorbent structure 22 to the web 121 also
by means of hot melt adhesive 41. In 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
20 illustrated by Fig. 4.
[0057]
While in the steps illustrated by Figs. 9 and 10, a

liquid-impermeable sheet, more preferably a breathable but



reference to Fig. 9, it is possible to formthe web 121 with the

t hrough-hol es 112 after the step of joining the bodily fl uid-absorbent
structures 22 to the web 121. [0056] 5Fig. 10 is a diagramsimlar to Fig.
9, illustrating another enbodi nent of nethods for making the diaper 1. The
method illustrated by Fig. 10 is different fromthe nmethod 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 innernost sheet 21 of the diaper 1 is coated with hot nmelt 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 sanme manner as in the case of Fig. 9 to 15 bond the bodi

f1 ui d- absor beAfutiRe U 22 shee't hey &%Hsﬁ fS&Pgd'ewZ&e]éh%heoFt%bﬁ nel t
adhesive 41. In the diaper 1 obtained by the nethod illustrated by Fig. 10,
the bottom 3¢ ¢ Se Py Pyeyist ¢ Kot tbk 13655 e HORARH TG the6utes sheet 23
by neans of hot nelt adhesive 41 and the resulting tuck 36 js simlar to
that 20 i||ué’FP&?éa‘aB@OﬁiagC.OI“EPSffﬁo%*ﬂet\ﬁﬂnlsés?wgﬁfgc%‘tpgﬁén? F}‘%%ftsr ated by
Figs. 9 and 10, a .- 38 - liquid-i rmeabl e, sheet ybe used as the web
121 in the st&PRSTHIGSY P4veY @gﬁ{}%’% %f‘)é’ﬁagﬁ, Sf)tt}}% g esgegols%i ble to use
the web 121 nud .ofda congoiite sheet consistingdof gnponent Sheets
respect i vel y ‘Ravitg ars¥Erent Propsrttds 85 T Hat “tie Web 121°% s

i qui d-permeabl e i p,an tedi pn corresponding to the croteh, reglen 6 but

l'i qui d-i nper MEabTe’ Pn" réasons "Rorresponding to the front and rear waist
regions 7, 8.. It is also possible.to j ne_t e t.s having

el asti cal stF%P%%éBP]F??%gﬁiF%f%?%ﬁ?s ?gg$ea% W%i%%?gﬁ%mfggﬁgt(é web 121
and the i ”.”erco%ii‘ﬂueog&?rors S&! Snédds gé‘vi%% Lhat. ;£e0iQns, stah 1as; Lhe

wai st - openi ng an he | eg-openi ngs requesting el astical

stretchabl i i; @8 A% QIAPAMLLD AAN: U0V 6D, habl-s, Ravk g slast i cal

stretchabilities d regions requesting no stretchabilities may be forned
wi th non-ypven:faknilcss Bavingsd2nae Lhastd cabn skratehabid idibgsng
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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

15 no elastical stretchabilities.



-39- CLAIMS [1] A pants type disposabl e di aper having a front-back
direction, 5 a transverse direction and a |l ongitudinal direction which are
ort hogonal one to another and a crotch region, a front wai st region
extending forward fromsaid crotch region and a rear wai st regi on extending
rearward fromsaid crotch regi on whi ch3zooperate together to define a
wai st -opening and a pair of |eg-openings, said pants 10 type di sposabl e
di aper further including a bodily §luidtagserbent structure lying in said
crotch region and forned by a bodily fluid-absorbent core sandw ched
between a |iqui d-perneabl e i nner sheet and a |i qui d-inpernmeabl e outer sheet
and an innernost sheet |lying further inside said inner sheet and having a
rear let-through 15 opening and a regi on adapted to be spaced upward from
sai d i nner [$heet APRnERityRAEE §PEF G HoPesthading T 6F e tarmd ck tHdeic6hPhg as a
separator to prevent said inner sheet fromconmng in a direct contact with
t he di aper awearesvesrsskidiresalch pant 2 t vpgyidudposiabdieeditaper whécimgare
characterized in that: 20said i nnernost sheet is joined to at | east one of
said inner ;shegtorNdoSaid DkBEr Sheed B endhegh onscihar ﬁgis@eeg;s@ﬂl to
each other in said front-back direction and lying on a front-back center
i ne extendi i.n said front-back direction . 0.as _to bise a
di mensi on grggg?awh?ggg?xfnrggﬁ lgr%ﬁ%éérgggﬁglgPéé%ffgﬁ %%Hﬁaggﬁf%%, in a
regi on thereof defined between said end -40- regions, to be spaced upward
from sai d PHR&RIISHEEI2 WA TS @M HICkPES T YL ORI B CBf CXaI S 2EBr@IeERET d
i nnernost sheet is fornmed on a transverse center |ine

to define a waist-opening and a pair of leg-openings, said pants

10  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 an innermost sheet
lying further inside said inner sheet and having a rear let-through

15 opening and 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, saild 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
so as to bisect a dimension of said diaper in said transverse

25 direction and adapted, in a region thereof defined between said end



extending in said transverse direction so as to bisect a dinension of said
diaper in said front-back direction with a tuck extending dowmward from
said region adapted to be spaced upward from said i nner sheet toward said
i nner sheet; 10said innernost sheet is a piece of sheet material having an
hour gl ass-1i ke pl anar shape and fol degh-al ong said transverse center |ine,
and said i nnernost sheet is elastically stretchable and
contractible in said transverse direction in said front and rear 15 wai st
regi ons but neither stretchabl e nor contractible elastically as well as

non-el asti cal | |l east in_a section defined alqng said transverse center
T he i n saFaridor ciP PEgPaRcd LB THis ‘aPAper dderrAed By o &7H 1 LHREr el n sai d
i nnernost sheet 20 has a front |et-through opening formed in front of said
t ransver sedtegfitérni aé 3 dasor® al | owur i nedi schar gedby a wearer of said

di aper to flow not through said innernost sheet but directly to said bodily
flui d- absorbent siidigchbéeyosandheet is formed ofah kv@adkek et -ddurreughiopeni ng
is formed in the rear of said 25 transverse center line so as to all ow

feces di schbarged By $aLdaWeanelersdtls rLO HVE, NAL £ i0UER SalidehHNGI MOST
sheet but directly to said bodily fluid-absorbent structure 5 [3] The

di def d b 2. wh d k f Il
o1 ni ng. T bl oifé YR e FAHRAR g ner ae EaPa M aper i s

f ol ded along said transverse
downward from said region adapted to be spaced upward from said inner

sheet toward said inner sheet;

10 said innermost sheet is a piece of sheet material having an
hourglass-like planar shape and folded along said transverse center
line, and

said innermost sheet 1is elastically stretchable and
contractible in said transverse direction in said front and rear

15 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.

[2] The diaper defined by Claim 1, wherein said innermost sheet

20 has 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

said rear let-through opening is formed in the rear of said

25 transverse center line so as to allow feces discharged by said wearer



center line. 10[ 4] The di aper defined by any one of Clains 1 through 3,
wherein said bodily fluid-absorbent structure is provided in a formof 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 innernost sheet. 15[ 5J4Aret hod for making the di aper defined
by daiml, said nethod conprising at |east follow ng steps of:

(1) continuously feeding a web fornmed with openings to define said

| eg- openi ngs and having a predeterm ned wi dth di mensi on as an ori gi nal

sheet material for said inpnermost 20 sheet |n mchine . direction:

() successt 481G o drgohad s merRBet ohsee ST ety SHso e ROty
predeterm ned distance in a cross direction orthogonal said machine

di rection fteritheotkitestrigeitsi-secting said width dimension in said cross
the direction wth said rear |et-through 25 openings at a regular pitch in
said mathine direction; - 42 - (3) joining said bodily

flui d-absorbent structure to one of the opposite surfaces of said web in a
manner thagspai drieol 2ot aonhnkaauet1 ARs1 said JiRae i hetaithreughs ependdig but

al so extends across 5said center |ine; (4) coating said web in one
of a region _defined.between said.center Line and i.d rear. | et-thyough

. . £t put :
openi ng an yap?%ﬁﬁ%;%ylHoéé%%%nﬁﬁqifgsr8Fa§?6nsfﬁ?§€%%ﬁh Salé a?orené% i oned

regi on both on the surface opposite to said one surface with hot nelt
adhesi ve; together as said diaper is folded along said transverse

center line.

10 [41] The diaper defined by any one of Claims 1 through 3, wherein
said bodily fluid-absorbent structure is provided in a form of a
panel and any cne 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.

15 [5] A method for making the diaper defined by Claim 1, said method
comprising at least following steps of:

(1) continuously feeding a web formed with openings to define
said leg-openings and having a predetermined width dimension as an
original sheet material for said innermost

20 sheet in a machine direction;

(2) successively forming said innermost 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 said rear let-through

25 openings at a regular pitch in said machine direction;



10 (5) cutting said web intermttently 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 nmachine direction; and 15(6) bonding said web fol ded
intw to itself along said cutting +i4mes before cutting said web. [6] The
nmet hod defined by Caimb5, further including a step of formng said web in

regi ons opposite4) 5.@!1;@19{ 8afd b1t frovgh-gpenings abait-usai & caater |ine
with said front Iet t hr ough openi ngs 20 at sard regular pitch in said

machi ne dIEgCH!O% Ll!rfa%es épOd efInEd b a ner tﬁagrsald coEgh 0
i ncluding a stéﬁ) |ng 3aid “We é? §al'd Center 17 he on sard:one

surface with adhesrve by neans of which sard_one surface i s bonded to said
bodi |y f | uPBLABEBE s S&tF geaffet-through opening but also extends across

5 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;

10 (5) cutting said web intermittently along cutting lines
defined Dbetween respective pairs of the adjacent Dbodily
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

15 (6) bonding said web folded in two to itself along said cutting
lines before cutting said web.

[6] The method defined by Claim 5, 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

20 at said regular pitch in said machine direction.

[7] The method defined by Claim 5 or 6, 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.

25



