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[ 0001]

di sposabl e di aper. RELATED ART 10[ 0002] Di sposabl e diapers, in general,

The present invention relates to a nethod for making

ar e

provided along regions in which a diaper comes in contact with the wearer's
wai st and legs with wai st elastic nmenbers and | eg el astic nenbers.

exanpl e,

) PATENT DOCUMENT 1 discloses a nmethod for 15 nmeking a di sposable
diaper as illustrated in Fig. 7 of the-acconpanying draw ngs,

the step S-1 of feeding a first web 115 and a second web 116 both
previously provided with S PECIFICATTION

10

15

20

METHOD FOR MAKING DISPOSABLE DIAPER

TECHNICAL FIELD
[0001]

The present invention relates to a method for making
disposable diaper.
RELATED ART
[0002]

Disposable diapers, in general, are provided along
regions in which a diaper comes in contact with the wearer's
waist and legs with waist elastic members and leg elastic
members. For example, PATENT DOCUMENT 1 discloses a method for
making a disposable diaper as illustrated in Fig. 7 of the
accompanying drawings, comprising the step S-1 of feeding a
first web 115 and a second web 116 both previously provided with
leg elastic members 125 bonded thereto and waist elastic members
124 in a machine direction, the step S-2 of attaching the waist
elastic members 124 to the first and second webs 115, 116 and
then bonding the first and second webs 115, 116 to each other
and the step S-3 of attaching an absorbent panel 103 containing

an absorbent core 128 to the first web 115 so as to be positioned

For

conpri si ng



| eg el astic nenbers 125 bonded thereto and wai st elastic nenbers 124 in a
machi ne direction, the step S-2 of attaching the waist 20 el astic nenbers
124 to the first and second webs 115, 116 and then bonding the first and
second webs 115, 116 to each other and the step S-3 of attaching an

absor bent panel 103 containing an absorbent core 128 to the first web 115
So as to be positioned -2- between a pair of the leg elastic nenbers 125.
PATENT DOCUMENT 1: Japanese Unexam ned, Patent Application Publication No.
2004- 187873 DI SCLOSURE OF THE | NVENTION 5 PROBLEM TO BE SOLVED BY THE

| NVENTI O} ¢00P03] o Apair o &N M@ f@veﬁrggt%alme@mqléctﬂ.z@n line such as

di scl os I n PATE NT 1, a long sheet such as the first web 115 is

el ast i c nEADRTS ﬁéz%ﬁ‘fééﬁﬁ i (URETOh T e oReheT bngPeRsBETIon

Consequentially, a tension in a direction opposite to the machine direction
i s exert elulbpbratien |¥ng Sheet it/ it is inevitable that, when the
production line is tenporarily stopped for sonme reason, t he | ong sheet on

t he produstsonodivme oF THE INVENTION

5 PROBLEM TO BE SOLVED BY THE INVENTION
[0003]
On the conventional production line such as disclosed in
PATENT DOCUMENT 1, a long sheet such as the first web 115 is
fed in the machine direction and the elastic members such as
10 the waist elastic members 124 are bonded under tension to such
long sheet. Consequentially, a tension ina direction opposite
to the machine direction is exerted upon the long sheet and it
is inevitable that, when the production line is temporarily
stopped for some reason, the long sheet on the production line
15 is displaced from the position at the moment of such temporary
stop of the production line in the direction opposite to the
machine direction. If the productionof diaper is startedagain
disregarding this displacement, the position of the absorbent
panel 103 will be necessarily displaced from the middle between
20 eachpair of the legelasticmembers in each of the diapers output
thereafter.
[0004]

Thus the production line will output a number of



15 is displaced fromthe position at the nonent of such tenporary stop of
the production line in the direction opposite to the nachine direction. I|f
the production of diaper is started again disregarding this displacenent,
the position of the absorbent panel 103 will be necessarily displaced from
the m ddl e between 20 each pair of the leg elastic nenbers in each of the
di apers output thereafter. [0004] -3- off-specification diapers in each of
whi ch the absorbent core 128 is asymaetric about an imagi nary center line
bi secting a distance between a pair of the leg elastic nenbers 125 and, in
consequends, - spepdifi.cett ithedl egees digt ieechrenberisi cipshambpeprheit So48sor bent
core 128 can not be properly positioned in the wearer's crotch region. To

avoid Sucl@d)ri%bb@;?’\_nmélﬂ@i@ébédt ofn priRfiraity Bastbeenimeqiged iy readj ust
the accurate rel ationship between the 1ong sheet and the position at which

h b [.1 houl. . it h I
e i b A T S S e T

above, it is an object of the present invention to provide nmet hod for
maki ng t HERHSEHENCSo ?nﬁﬁbﬁéﬂfﬁﬁ§ilﬁa'%}%%Wﬁ%@ﬁﬁﬁﬁrﬁf1?ﬁemT§“§B§ﬁ¥%ent core
fromthe mddl e between a pair of the |l eg elastic nenbers even when the
produét i arbddrreerits ¢@mpolasi lopnstropipeoe MEASEREy TO0oSOL VENGHE 1 PROBIEEM [ 0006]
A nmet hod for maki ng di sposabl e di aper according to the 20 present invention

conpri Se%éatleels'tse[%%oQEhCQ@é%%HQUSlld/ akeed Hg-glRd1CerTeRber SefiRbd & ront

sheet nenber and el astic nenbers

prior art has been required to readjust the accurate

relationship between the long sheet and the position at which

the absorbent panel 103 should be attached to the long sheet
10 with manual operation.

[0005]

In view of the problem as has been described above, it
is an object of the present invention to provide a method for
making the diaper so improved that no displacement of the

15 absorbent core from the middle between a pair of the leg elastic
members even when the production line is temporarily stopped.
MEASURE TO SOLVE THE PROBLEM
[0006]

A method for making disposable diaper according to the

20 present invention comprises the steps of continuously feeding
elastic members for a front sheet member and elastic members
for a rear sheet member in parallel to each other under tension

in a first machine direction and bonding these elastic members



for a rear sheet nenber in parallel to each other under tension in a first
machi ne direction and bondi ng these elastic nenbers -4- to webs of the
front and rear sheet nenbers, respectively, continuously fed in the first
machi ne direction and thereby formng the front sheet nenber having a
constant wi dth dinmension as neasured in a direction orthogonal to the first
machine 5 direction and the rear sheet nenber al so having a constant w dth
di rension so that the front and rear -gheet nenbers may continuously run
with a spacing fromand in parallel to each other, feeding at regul ar
|ntervalstanweb50©5eﬁhepéﬁentpﬁéﬁléééraﬁbﬁgtoﬁﬁﬁbﬁté'IB%@P%@%&%@%Wth a pair
of elastic nenbers for 10 a crotch regi on bonded under tension thereto and *
provi ded #bhbigmowdserienticane Fnded mbheretodseeasibn ded syimmtlsy ¢ about
an inaginary center line bisecting a distance between the pair of elastic
menbers f t e Aenbes unni ng
in the fl?é %%%éggfgeg%?%ﬁ%gm%ggﬁ%g%'5 % S%%‘Fﬁggﬁﬁb absot%%%t panel
on and to the front and rear sheet nenbers so that the r of elastic
nmenbers foFf Wﬁesﬁt%@ch“r%g?éﬁe€§98ﬂdOBF?ﬂ%ﬁ%ﬁelF? Edeth r%ﬁé@??% Henber s
for the front sheet nmenber and the elastic nenbers for the rear sheet
menber5 adilreatidmgntinehd reat sirektr sanbehedisonpahEns a rpristgntthel @oh

absor bent panel bonded thereto substantially along the m ddl e between each

pair of thenadiasentscabsesbentcpanedst t anabtaidy i devt duaindirapensy [ 0007]
- 5- According to one preferred enbodi nent, the met hod further

compr i 8! ngobhe stepR, e qniinuously; feedlng &,d 1 guidzpenvhous shest, a
e

I'i qui d-inpervious s astic ers or the crotch
region in a second nmachi ne d|rect|on and feeding 5 t he absorbent _cqore at

regul ar |ﬁ?@?%aﬁ§e§én5§“téeE@léﬁhﬁ%HQﬁW?léb%%?hﬁﬁ%tﬁﬁﬁ§? PERKEEFYI i ne

bi secting the distance between the pair of elastic nenbers for the crotch
regi on, bahdhggopies elasitdrgy memeer vitbratbelcrof chlasggiconenhdss fension to
at | east one of the |iquid-pervious sheet and the |iquid-inpervious 10

sheet ; @nd; bongh 419 rbhecabsardentureener bet Wweer Hhie td gua dperidesusisheet and
the |iquid-inpervious sheet, and cutting the |iquid-pervious sheet and the

i qui d-i mper yj ous, sheel, subistanty ably. along she aiddlc betueen.gagh pair of

t he adj acent sor ent cor és | recti on orthogonal to e second

an imaginary center line bisecting a distance between the pair
of elastic members for the crotch region to the front and rear
sheet members running in the first machine direction, placing

15 and bonding the absorbent panel on and to the front and rear
sheet members so that the pair of elastic members for the crotch
region extend orthogonally to the elastic members for the front
sheet member and the elastic members for the rear sheet member,
and cutting the front and rear sheet members having the

20 absorbent panel bonded thereto substantially along the middle
between each pair of the adjacent absorbent panels to obtain
individual diapers.

[0007]



15 machine direction to obtain the individual absorbent panels. [0008]

The met hod according to the present invention for nmaking di sposabl e di aper
i ncludes the other preferred enbodiments as will be described bel ow. 20The
step of form ng the sheet nmenbers conprises the step of bonding the elastic
menbers for the front sheet nenber and the elastic nenbers for the rear
sheet nenber under tension to the front sheet nenber and the rear sheet
menber, respectively, -6- so that the-front sheet nenber may contract nore
Si gn|f| cantly than the rear sheet nenber when the elastic nenbers for the
front and rear AtwwmtdinEnberse pesiractadenyodiasat t Bhsimeihos] Bagdwrr
Alternatively, the step of form ng the sheet nenbers conprises 5 the step

of adj ustidgpaidensiche Stdmssruisier i edl hecel asti Tigendessrdasud he front
sheet nenber are bonded to the front sheet nenber to be higher than a

ar o bondet Ta 1 Ho bt b mstsar < Tooaey Pt o ek T RO Fur t her

conpri se the step of making the elastic nenbers_for the rear_sheet nenber
i nel asti ctaf tlhé’agifoFﬁharergé@”ohn@f SeRele MackEmecd %%@@Wgr %%%é}? by the

absorbent core. 15Furthernore, the step of bonding may conprise the step of
bondi rig t tiee alisoritientt pamel at oredieldr dmttestveéds serdreritcabd tyemetiaic sheet
menber so that a | ongitudinal dinmension over which the absorbent core

overl aps fheuf ronrt ishe @ﬁafz’%@%@ftélslhﬁé gersddiamgat hongidteiceabe ey d@nsi on

over which the absorbeént core overlaps the rear sheet nmenber. EFFECT OF

THE | N\/E’\lt;rhe :LQLOJG(%]elastic members for the crotch region, bonding the

elastic members for the crotch region under tension to at least
one of the liquid-pervious sheet and the liquid-impervious

10 sheet and bonding the absorbent core Dbetween the
liquid-pervious sheet and the liquid-impervious sheet, and
cutting the liquid-pervious sheet and the liquid-impervious
sheet substantially along the middle between each pair of the
adjacent absorbent cores in a direction orthogonal to the second

15 machine direction to obtain the individual absorbent panels.
[0008]

The method according to the presAent invention for making
disposable diaper includes the other preferred embodiments as
will be described below.

20 The step of forming the sheet members comprises the step
of bonding the elastic members for the front sheet member and
the elastic members for the rear sheet member under tension to

the front sheet member and the rear sheet member, respectively,



-7 - invention for making the disposable diapers, the absorbent panel
previously provided with the absorbent core bonded thereto so that a pair
of the elastic nmenbers for the crotch region nay be symretric about this
absorbent core. Such neasure 5 reliably prevents the absorbent core from
di splaced with respect to the mddle between a pair of the leg elastic
menbers. In addition, the nmethod according to the present invention allows
it to obtain the diaper free from anyedi spl acenent of the absorbent panel
with respect to the front and rear sheet 10 nenbers since the construction
of the fronthandthedirasiesheatnpmizasayi ewedrdat mheefsystifashitny

direction is constant. BRI EF DESCRI PTION OF THE DRAW NGS [ 0010] [FIG
1] Fig. 1§, anpla vieyeshewhad whai apele1asthbaldnbel® devehep@thnt [FIG 2]
Fig. 2 is a sectional view taken along the line Il-Il1 in Fig. 1. [FIG 3]

F o 4 1 5 Soatee T aBPaRT] 11T a et heatt B ek e The.
diaper. [FIG 5] Fig. 5is a front view of the diaper as viewed froma
si de of aAlesinalivwly, thegitgrpd ferming the sheet MEFPSFPev T 1 di aper
as viewed froma side of a dorsal belt. [FIG 71 Fig.7 is a schematic
di agr am exespltasd by adjusting a tensile stress under which the elastic
members for the front sheet member are bonded to the front sheet
member to be higher than a tensile stress under which the elastic
members for the rear sheet member are bonded to the rear sheet
member.
10 [0009]
The method may further comprise the step of making the
elastic members for the rear sheet member inelastic at least
in a region of these elastic members overlapped by the absorbent
core.
15 ' Furthermore, the step of bonding may comprise the step
of bonding the absorbent panel to the front sheet member and
the rear sheet member so that a longitudinal dimension over
which the absorbent core overlaps the front sheet member is
larger than a longitudinal dimension over which the absorbent
20 core overlaps the rear sheet member.
EFFECT OF THE INVENTION

[0010]

According to the method according to the present



illustrating the method of prior art for making the diaper. 5
| DENTI FI CATI ON OF REFERENCE NUMERALS USED I N THE DRAW NGS [ 0012]
1di sposabl e di aper 2front wai st region belt 3rear wai st region belt 10

4absor bent panel
9bweb 20front wai st

wai st
sheet

regi on 22opposite side edges of rear wai st region 30rear wai st
menber 20 4lopposite side edges7ef crotch region

10

15

20

invention for making the disposable diapers, the absorbent
panel previously provided with the absorbent core bonded
thereto so that a pair of the elastic members for the crotch
region may be symmetric about this absorbent core. Suchmeasure
reliably prevents the absorbent core from displaced with
respect to the middle between a pair of the leg elastic members.
In addition, the method according to the present invention
allows it to obtain the diaper free from any displacement of
the absorbent panel with respect to the front and rear sheet
members since the construction of the front and rear sheet
members as viewed in the first machine direction is constant.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

[FIG. 1] Fig. 1 is a plan view showing a diaper as flatly
developed.

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

[FIG. 3] Fig. 3 is a perspective view of the diaper shaped in
a pant.

[FIG. 4] Fig. 4 is a schematic diagram illustrating the method
for making the diaper.

[FIG. 5] Fig. 5 is a front view of the diaper as viewed from

a side of a ventral belt.

Sabsorbent core 7wai st-openi ng 8l eg-openi ngs 9aweb 15
regi on sheet nmenber 2lopposite side edges of front

regi on



42el astic nenbers for crotch region 6lelastic nenbers for front wai st

regi on 62el astic nenbers for rear waist region 9- inmaginary center |ine

| ongi tudinal center line 1401first machine direction Plstep of formng
sheet nmenber 5 P2step of bonding P3step of cutting DESCRI PTI ON OF THE BEST
MODE FOR WORKI NG OF THE | NVENTION [0013] First of all, a diaper 1 according
to the present 10 invention wll be described with reference to Figs. 1
through 3. Fig. 1 is a plan view showgng the diaper 1 flatly devel oped and
as viewed froma side thereof facing the wearer's skin, Fig. 2 is a

secti onal [miew dlakeniqal engst herbanevidw Idf itheFidgapeérans Figped from
partially cutaway perspective view showi ng the 15 diaper 1 shaped in a

pant. [0014;3e of a dorsal belt.
[FIG. 7] Fig. 7 is a schematic diagram exemplarily
illustrating the method of prior art for making the diaper.

5 IDENTIFICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS

[0012]

1 disposable diaper

2 front waist region belt

3 rear waist region belt
10 4 absorbent panel

5 absorbent core

7 waist-opening

8 leg-openings

%9a web

15 9b web

20 front waist region sheet member
21 opposite side edges of front waist region
22 opposite side edges of rear waist region
30 rear walst region sheet member

20 41 opposite side edges of crotch region
42 elastic members for crotch region
61 elastic members for front waist region

62 elastic members for rear waist region



The diaper 1 conprises a rectangular front waist region-side belt 2
extending in a transverse direction indicated by an arrow X, a rectangul ar
rear wai st region-side 20 belt 3 spaced fromand extending in parallel to
the front waist region- side belt 2 in the transverse direction and a

rect angul ar absorbent panel 4 extending in a |ongitudinal direction

i ndicated by an arrow Y and put flat and bonded together with - 10 - the
front waist region-side belt 2 as wellg.as the rear wai st region-side belt 3
so as to connect these two belts 2, 3 to each other. The absorbent panel 4
has a transver sienadjinensi eenseal [lénet han t hose of the front wai st
region-side belt 2 and the rear 5 waist region-side belt 3 and includes an

absor benty core B,,Jihe di-gReelsybstantially has an |-shape which is
substantlally sy nﬁ%trlc about a Iongltudlnal center line Mbisecting a

transverse dlne i on of the 1. The absorbent panel 4 is bonded to
the front"&nd réﬁﬁ st i %& ﬁgﬁﬁgnZ 310 apprOX|ﬁater in respective

m ddl e zones t her eof so that the absorbent panel 4 also is symretric about
t he Ionglﬁhdln&ﬁxuemﬁéﬁQﬁmm@QVShF@@l@FmEQéh of the front wai st region-side
belt 2 and the rear 15 waist region-side belt 3 conprises a topsheet 11 and
a baclkshest step of bonding

P3 step of cutting

DESCRIPTION OF THE BEST MODE FOR WORKING OF THE INVENTION

[0013]

First of all, a diaper 1 according to the present

10 invention will be described with reference to Figs. 1 through

3. Fig. 1 is a plan view showing the diaper 1 flatly developed

and as viewed from a side thereof facing the wearer's skin, Fig.

2 is a sectional view taken along the line II-IT in Fig. 1 and

Fig. 3 is a partially cutaway perspective view showing the
15 diaper 1 shaped in a pant.

[0014]

The diaper 1 comprises a rectangular front waist
region-side belt 2 extending in a transverse direction
indicated by an arrow X, a rectangular rear waist region-side

20 belt 3 spaced from and extending in parallel to the front waist
region-gide belt 2 in the tr'ansverse direction and a rectangular
absorbent panel 4 extending in a longitudinal direction

indicated by an arrow Y and put flat and bonded together with



12 being sanme in shape as well as in size, between which a plurality of

el astic nenbers 61 for the front waist region-side belt 2 or a plurality of
el astic nenbers 62 for the rear wai st region-side belt 3 are sandw ched and
intermttently bonded 20 under tension in the transverse direction X to

t hese sheets 11, 12 by nmeans of hot nelt adhesive (not shown). The front
wai st region-side belt 2 and the rear wai st region-side belt 3 extend in
parall el to each other and orthogonally-to the longitudinal -1 - center
line M Both the elastic nenbers 61 for the front wai st region-side belt 2
and the etlastimomemars 62gfion-shderbattvwaiast weddi en- shdereel twBisgonpri se a
plurality of rubber strings regularly spaced one fromanother in the

| ongi t udi padi gl recid 915 ¥ RVEE NEtbhAeat aaeLf thbadiespectd ve bads 2, 3.
It will be appreciated that the topsheet 11 faces the wearer' s skin and

t he backsheet 12 _faces a from wear.er' N, the. di 1in
use. [001%‘“‘]311?36Th eeel?sa?%%%ﬁ'pgﬁgégg%% g&%ﬁ&S% ?égrrdpl\ﬁeé%éogl Sr‘ﬂ%:?%%ul ar

I i qui d- absorbent sheet 43 and a rectangul ar |i quid-inpervious
than those of the front waist region-side belt 2 and the rear

5 waist region-side belt 3 and includes an absorbent core 5. The
diaper 1 substantially has an I-shape which is substantially
symmetric about a longitudinal center line M bisecting a
transverse dimension of the diaper 1. The absorbent panel 4
is bonded to the front and rear region-side belts 2, 3

10 approximately in respective middle zones thereof so that the
absorbent panel 4 also is symmetric about the longitudinal
center line. M.

[0015]
Each of the front waist region-side belt 2 and the rear

15 waist region-side belt 3 comprises a topsheet 11 and a backsheet
12 being same in shape as well as in size, between which a
plurality of elastic members 61 for the front waist region-side
belt 2 or a plurality of elastic members 62 for the rear waist
region-side belt 3 are sandwiched and intermittently bonded

20 under tension in the transverse direction X to these sheets 11,
12 by means of hot melt adhesive (not shown). The front waist
region-side belt 2 and the rear waist region-side belt 3 extend

in parallel to each other and orthogonally to the longitudinal



sheet 44 both being | arger than the rectangul ar absorbent core 5 at |east
in the transverse di nension thereof, the rectangul ar absorbent core 5
sandwi ched between these sheets 43, 44, elastic 15 nmenbers 42 extending in
the longitudinal direction fully along opposite side edges 41, 41 of the
crotch region defined by opposite side edges of the rectangul ar absorbent
panel 4 and intermttently bonded to those sheets 43, 44. The elastic
menbers 42 on both side edges of the-crotch region are bonded 20 to those
sheets 43, 44 by neans of hot nelt adhesive (not shown) . In this

parti cul aceedodiiment!, rRditiechstelarysicamembsed s foletled dgspint weehdier s 42 on
both side edges of the crotch region. It will be appreciated that the

I'i qui d- peryd pus- sheehedd J ac@scidielast2e MBS §2 HNtROGcbheyaist
I'iquid-inpervious sheet 44 facing away fro the wearer's skin with the

di aper 1 Irggygr?iside belt 3 comprise a plurality of rubber strings

regularly spaced one from another in the longitudinal direction
5 Y over entire areas of the respective belts 2, 3. It will be

appreciated that the topsheet 11 faces the wearer's skin and

the backsheet 12 faces away from the wearer's skin with the

diaper 1 in use.

[0016]

10 The rectangular absorbent panel 4 comprises a rectangular
liquid-absorbent sheet 43 and a rectangular liquid-impervious
sheet 44 both being larger than the rectangular absorbent core
5 at least in the transverse dimension thereof, the rectangular
absorbent core 5 sandwiched between these sheets 43, 44, elastic

15 members 42 extending in the longitudinal direction fully along
opposite side edges 41, 41 of the crotch region defined by
opposite side edges of the rectangular absorbent panel 4 and
intermittently bonded to those sheets 43, 44. The elastic
members 42 on both side edges of the crotch region are bonded

20 to those sheets 43, 44 by means of hot melt adhesive (not shown) .
In this particular embodiment, rubber strings are used as the
elastic members 42 on both side edges of the crotch region. It

will be appreciated that the liquid-pervious sheet 43 faces the



[0017] The absorbent core 5 is contained within the absorbent 5 panel 4 so
as to be symmetric about an imaginary center line C bisecting a distance
bet ween the el astic nenbers 42 extendi ng al ong the opposite side edges of
the crotch region. The imginary center line C falls on the |ongitudinal
center line with the absorbent panel 4 bonded to the front wai st
region-side 10 belt 2 and the rear wai st region-side belt 3. Here again, it
wi |l be appreciated that the |iquid-pervious sheet 43 faces the wearer's
skin and the liquid-inpervious sheet 44 faces away fromthe wearer's skin
with the déaper'd dirused 018 qlb&®r efipsabl ¢ys tdieeabgor beaingomenp i s
positioned to the front wai st region-side belt 2 and the rear wai st

regi on-si g b@ﬁ% ek & honded, 10 50 Aty adengi tydigal di mensi on over

whi ch the absorbent core 5 overlaps the front waist region-side belt 2 is
| ar ger th?n a Longitudinal di mensi on over which the 20 absorbent core 5
over | aps telfear wai st region-side belt 3, as will be apparent fromFig.
1. It is assured thereby that an effective area of the absorbent core 5 to
cover a front rBeg Gbofrhdid weaeep' $Scrotbhinsd ehdindg A5pdelEelibe®rt t he
front wai st

5 panel 4 so as to be symmetric about an imaginary center line
C bisecting a distance between the elastic members 42 extending
along the opposite side edges of the crotch region. The
imaginary center line C falls on the longitudinal center line
with the absorbent panel 4 bonded to the front waist region-side

10 belt 2 and the rear waist region-side belt 3. Here again, it
will be appreciated that the liquid-pervious sheet 43 faces the
wearer's skin and the liquid-impervious sheet 44 faces away from
the wearer's skin with the diaper 1 in use.

[0018]

15 Preferably, the absorbent core 5 is positioned to the
front waist region-side belt 2 and the rear waist region-side
belt 3 are bonded to so that a longitudinal dimension over which
the absorbent core 5 overlaps the front waist region-side belt
2 is larger than a longitudinal dimension over which the

20 absorbent core 5 overlaps the rear waist region-side belt 3,
as will be apparent from Fig. 1. It is assured thereby that
an effective area of the absorbent core 5 to cover a frént region

of the wearer's crotch extending aside toward the front waist



\

- 13 - region-side belt 2 is sufficiently large to absorb urine with a high
efficiency. [0019] The absorbent panel 4 is put flat and bonded to the
front 5 waist region-side belt 2 and the rear wai st region-side belt 3 so
as to overlap respective regions of these belts 2, 3 in which the elastic
menbers 61, 62 are present. |Inconsequence, the elastic nenbers 61 for the
front waist region-side belt 2, the elastic nenbers 62 for the rear wai st
region-side belt 3 10 and the el asticiymenbers 42 for the crotch region
overlap one another in the regions wherein the absorbent panel 4 overl aps
t he frontrewiai-gied orlsi dei beluf 2 cdrdttielaege twaiadorbguommasiddetbel t 3,
as wll be apparent fromFi g. 2. [0020] 15Both the elastic nenbers 61 for
the front, wai gl J&gionsgide belt and the elastic menbers 62 for the rear
wai st region-side belt 3 are bonded to the respective belts 2, 3 by neans
of hot ne|t ad]hesive (not shown) while the elastic nenbers 42 for the
crotch refi%ir'are bonded to the absorbent panel 4. 20 It means that the

el astic nenbers 42 for the crotch region are linked with the elastic
menbers 61 for Treabponbenaimingledi bnitdélaelancahantnd & 458ifcrdnbers 62
for the rear wai st

5 waist region-side belt 2 and the rear waist region-side belt
3 so as to overlap respective regions of these belts 2, 3 in
which the elastic members 61, 62 are present. In consequence,
the elastic members 61 for the front waist region—side belt 2,
the elastic members 62 for the rear waist region-side belt 3

10  and the elastic members 42 for the crotch region overlap one
another in the regions wherein the absorbent panel 4 overlaps
the front waist region-side belt 2 and the rear waist
region-side belt 3, as will be apparent from Fig. 2.

[0020]

15 Both the elastic members 61 for the front waist
region-side belt and the elastic members 62 for the rear waist
region-side belt 3 are bonded to the respective belts 2, 3 by
means of hot melt adhesive (not shown) while the elastic members
42 for the crotch region are bonded to the absorbent panel 4.

20 It means that the elastic members 42 for the crotch region are
linked with the elastic members 61 for the front waist
region-side belt and the elastic members 62 for the rear waist

region-gide belt through the intermediary of the topsheet 11



region-side belt through the internediary of the topsheet 11 -14 - and the
Ii qui d-inpervious sheet 44. Consequentially, a stretching force exerted on
any one of these elastic nenber groups causes the other elastic nenber
groups al so to be responsive to such stretching force and to be stretched.
5[ 0021] Materials for the |iquid-pervious sheet 43 and the

I i qui d-i npervious sheet 44 constituting the absorbent panel 4 maybe
appropriately selected in consideration of the required properties such as
liquid pernmeability, air perneability and 10 soft touch from various types
of fi br ousndommeyehifabdi tepand! @rs f ishestcomvent iCamalelyeusedlfigr tde

di sposabl e di aper and nade of thernoplastic synthetic resins. As the

absor bent s@%@cémgeopaléé W,k absprhenthyeber bal EhQEeV\@lésKD@V\Her%ér

containing fluff pulp may be used. The absorbent core IS mmapped with 15

t t _sh d d th d- et 43 dth
1 qu 0- | npEPUPDuE=CHBRL (hF, 10022]C THE T pRRRAL” 19 5{1.%'5?%2 Badieritet 12

constituting the front waist region-side belt 2 and the rear wai st

regi on- si HespOnHETe 130 afweh e taper dpricat eng sel bet edrefeohedari ous types
of fibrous nonwoven fabrics and/or filns nmade of thernoplastic synthetic
resins Theorrterial for the topsheet 11 may be the

Materials for the liquid-pervious sheet 43 and the
liguid-impervious sheet 44 constituting the absorbent panel 4
may be appropriately selected in consideration of the required
properties such as liquid permeability, air permeability and

10 soft touch fromvarious types of fibrous nonwoven fabrics and/or
films conventionally used for the disposable diaper and made
of thermoplastic synthetic resins. As the absorbent core 5,
body fluid absorbent materials of well known art containing
fluff pulp may be used. The absorbent core 5 is wrapped with

15 tissue paper (not shown) and bonded to the liquid-pervious sheet
43 and the liquid-impervious sheet 44.
[0022]

The topsheet 11 and the backsheet 12 constituting the

front waist region-gside belt 2 and the rear waist region-side
20 belt 3 also may be appropriately selected from various types
of fibrous nonwoven fabrics and/or £ilms made of thermoplastic
synthetic resing. The material for the topsheet 11 may be the

same as or different from the material for the backsheet 12.



same as or different fromthe material for the backsheet 12. - 15 -
Furthernore, a single sheet may be folded in two so that the one half
defines the topsheet 11 and the other half defines the backsheet 12. [0023]
5The el astic nenbers 42 for the crotch region and the wai st elastic nenbers
61, 62 may be provided in the formof rubber strings, tape- or

ri bbon-shaped vul cani zed rubber, thernopl astic el astoner,

el asti ci zednonwovenfabrics or resin fisl.nms. Bondi ng anong the respective
sheets, the respective 10 el astic nenbers, and the body fluid absorbent
menber s e e ed etihgle Agethenagtteodoieldd knotwo i sp tthetf itdled of t he
di sposabl e di aper, for exanple, adhesion with hot nelt adhesive or heat

seal i ng. _c{dg@éé}lfjéeeﬁ’iﬂég gh@gt&)ﬁ&?@éﬁ Q1S4 6l¢ 18dU8shal hadk @érikes fant wai st

regi on- si t 2 extending i'n the longitudinal direction to opposite side
edges 22, 2%{ f theQrear wai st region-side belt 3 extending in the
Iongltudfqﬁﬂ S%ction so that the front waist region-side belt 2 and the

rear wai st region-side belt 20 3 may be bowed so as to define an annul us,
t he di apel0@23ls shaped

5 The elastic members 42 for the crotch region and the waist
elastic members 61, 62 may be provided in the form of rubber
strings, tape- or ribbon-shaped vulcanized rubber,
thermoplasticelastomer,elasticizednonwovenfabrics<m:resin
films. Bonding among the respective sheets, the respective

10 elastic members, and the body fluid absorbent members may be
carried out using the method well known in the field of the
disposable diaper, for example, adhesion with hot melt adhegive
or heat sealing.

[0024]

15 By joining opposite side edges 21, 21 of the front waist
region-side belt 2 extending in the longitudinal direction to
opposite side edges 22, 22 of the rear waist region-side belt
3 extending in the longitudinal direction so that the front
waist region-side belt 2 and the rear waist region-side belt

20 3 may be bowed so as to define an annulus, the diaper 1 is shaped
in a pant as shown in Fig. 3. It is also possible to connect
the opposite side edges 21, 21 of the front waist=region—side

belt 2 with the opposite side edges 22, 22 of the rear waist



in a pant as shown in Fig. 3. It is also possible to connect the opposite
side edges 21, 21 of the front waist region-side belt 2 with the opposite
side edges 22, 22 of the rear waist 16- region-side belt 3 not by bonding
these side edges in the manner as seen in Fig. 3 but through the
intermedi ary of a so-called nechanical fastener consisting of a hook nenber
and a | oop nenber or by neans of a pressure-sensitive adhesive tape/a 5
target tape, although these alternatiwe nethods are not illustrated. [0025]
Havi ng been shaped in a pant as shown in Fig. 3, the diaper | A has a

wai st - operdqugorv- sdefd hetlt Bynthéof bondimgitseseegidmedipde iT0Othelnareand t he
rear wai st region-side belt 3 annularly joined together, and a pair of

| eg- openi ngs;Rdehi ped. by e tEE%ﬂEhV\@ﬁétiﬂtﬁﬁin@a‘iﬁir@eobeétsozwcatlfl%d ear
wai st region-side belt 3 and the absorbent panel 4 bonded to these belts 2,

géf :\/ﬁ;g > ecﬂglgiccaelf yfasrt%cn%rrr icn stiostliin%' o]f’ at %%d[f{ain{em ferl eagfd)%eriio%s 8 is
member or by means of a pressure-sensitive adhesive tape/a
5 target tape, although these alternative methods are not
illustrated.
[0025]
Having been shaped in a pant as shown in Fig. 3, the diaper
1A has a waist-opening 7 defined by the front waist region-side
10  belt 2 and the rear waist region-side belt 3 annularly joined
together, and a pair of leg-openings 8 defined by the front waist
region-side belt 2, the rear waist region-side belt 3 and the
absorbent panel 4 bonded to these belts 2, 3. More specifically,
referring to Fig. 1, the pair of leg-openings 8 is defined by
15 an inner edge 13 of the front waist region-side belt 2 and a
inner edge 14 of the rear waist region-side belt 3 both extending
in the transverse direction and opposed to each other across
the absorbent panel 4 cooperating with the opposite side edges
41 of the absorbent panel 4, i.e., of the crotch region. A
20 peripheral edge of the waist-opening 71 is defined by an outer
edge 15 of the front waist region-side belt 2 and an outer edge
of the rear waist region-side belt 3 both extending in the

transverse direction in parallel to the respective inner edges



15 an inner edge 13 of the front waist region-side belt 2 and a inner edge
14 of the rear waist region-side belt 3 both extending in the transverse
direction and opposed to each other across the absorbent panel 4
cooperating with the opposite side edges 41 of the absorbent panel 4, i.e.
, of the crotch region. A 20 peripheral edge of the waist-opening 71 is
defined by an outer edge 15 of the front waist region-side belt 2 and an
outer edge of the rear waist region-side belt 3 both extending in the
transverse direction in parallel to the respective inner edges -17- 13,
14. [0026]13, 14. As has previously been described, the elastic nenbers 42
are linked with the elastic nenbers 61 for the front waist 5 region-side
belt and the, &) astic nenbers 62 for the rear wai st region-side belt.
Furthernore the elastic nmenbers 61 for the front wai st region- side belt 2

and the elastic nggbers 62 f he r glqp side belt t e al so
linked with eact ﬁé?r%%l? ¥ ot ?%%q?(g Sﬁ' sT e et 1975 e rear
vl st are linked with the elastic members 61 for the front waist
5 region-side belt and the elastic members 62 for the rear waist
region-side belt. Furthermore the elastic members 61 for the
front waist region-side belt 2 and the elastic members 62 for
the rear waist region-side belt 3 are also linked with each other
as the front waist region-side belt 2 and the rear waist
10 region-side belt 3 are annularly joined to each other. In the
pant-type diaper 1A, therefore, the elastic members 61 for the
front waist region-side belt extending in the vicinity of the
inner edge 13 of the front waist region-side belt, the elastic
members 62 for the rear waist region-side belt extending in the
15 vicinity of the inner edge of the rear waist region-side belt
and a pair of the elastic members 42 for the crotch region are
annularly linked one with another along the leg-openings 8 and
function as leg elastic members 81.
[0027]
20 The absorbent core 5 is placed in the absorbent panel 4
so as to be symmetric about the imaginary center line Cbisecting
a pair of the elastic members 42 partially defining the leg

elastic members 81. In consequence, it is ensured that the



10 region-side belt 3 are annularly joined to each other. In the pant-type
di aper 1A, therefore, the elastic nenbers 61 for the front wai st
region-side belt extending in the vicinity of the inner edge 13 of the
front waist region-side belt, the elastic nenbers 62 for the rear wai st
region-side belt extending in the 15 vicinity of the inner edge of the rear
wai st region-side belt and a pair of the elastic nmenbers 42 for the crotch
region are annularly |inked one wth.gnother along the | eg-openings 8 and
function as leg elastic nmenbers 81. [0027] 20The absorbent core 5 is placed
in the ahsordienintpanekt 4 & as poabedsynmeie ind dabeubetheenneg mariy cent er
line C bisecting a pair of the elastic nenbers 42 partially defining the

| eg el astyC 1apmRets Bl nd heansacuenGee cLt oy eASULEdoLBEh: [ither 16-

absor bent cor can placed in the md etween the pair of |eg

elastic nenbers 81 no matter how the absorbent. pan t 4 is.baonded to the
front wailst Jo8gieshtsi eeperens %ﬁ&FErEFQ%Qﬁ’%ﬁQFSgeﬁ of of2Si & HEFX 3. In
ot her words, by providing the 5 absorbent panel 4 with the pair of elastic
menber s 4@ ifsor neve @r-cticle beditod .pafni athgr ceprsds t Uty mgrehiedingg tdleast i c
menbers 81, it is ensured that the absorbent core is always placed in the

m ddl ¢ befyeandhie J-ea1ehastte drbeans 8t..140028] nkaNewsaspetdwdaHeor making
the diaper 1 according to the present invention will be described with

Fol | oved G kg che't Brast ARy TP e Tr RO R R0 BT SRS Rl
menbers, according to an . .

81, it is ensured that the absorbent core is always placed in

the middle between the leg elastic members 81.

[0028]

10 Now a method for making the diaper 1 according to the
present invention will be described with reference to Fig. 4
which is a schematic diagram illustrating the steps followed
to make the target article.

In the step P1 of forming sheet members, according to an

15 embodiment illustrated by Fig. 4, a web 9a to be handled to form
a front waist region sheet member 20 and a web 9b to be handled
to provide a rear waist region sheet member 30 are continuously
fed in a first machine direction MD1l. These webs 9a, 9b are
respectively coated with hot melt adhesive by not shown coaters

20 and then the elastic members 61, 62 for the front and rear
region-side belts continuously fed in the first machine

direction under a given tension are bonded to each of the webs

9a, 9b over approximately half width thereof as viewed in a



15 enbodinent illustrated by Fig. 4, a web 9a to be handled to forma front
wai st regi on sheet nenber 20 and a web 9b to be handled to provide a rear
wai st regi on sheet nmenber 30 are continuously fed in a first nmachi ne
direction MDL. These webs 9a, 9b are respectively coated with hot nelt
adhesive by not shown coaters 20 and then the el astic nenbers 61, 62 for
the front and rear region-side belts continuously fed in the first machine
direction under a given tension are bonded to each of the webs 9a, 9b over
approximately half width thereof as viewed in a -19- direction (indicated
by an ar rainr&D)iar t hogonalt etdo byhenf arséw meghiore hdigogefli bn. tHhef ietsdst i ¢
menbers 61, 62 for the front and rear region-side belts may respectively

conpri se & pl uraldtneQf; JibbenestihH9s: Whan&isy the pubbgr shéimngs,ymy be 5

regularly or |rregularly spaced one from anot her. [0029] Then, the
webs 9a, 9b.are folded.in 5 g@gctlvely SO, that thecggr£§ggs thereof
havi ng t FR| d&eitc ﬁ%ﬁb@?ssﬁ ot PRE Fromcand Sdar CPEEFonSside belts

coat ed thereon define
plurality of rubber strings wherein the rubber strings may be

5 regularly or irregularly spaced one from another.
[0029]
Then, the webs 9a, 9b are folded in two, respectively,
so that the surfaces thereof having the elastic members 61, 62
for the front and rear region-side belts coated thereon define
10 inner surfaces. In this way, the front waist region sheet
member 20 having a constant transverse dimension and provided
with the elastic members 61 is obtained and at the same time
the rear waist region sheet member 30 having a constant
transverse dimension and provided with the elastic members 62
15 is obtained. Thus, both the front waist region sheet member
20 and the rear waist region sheet member 30 respectively have
constant structures as viewed in the first machine difection.
It should noted that the transverse dimensions of the front and
rear waist region sheet members 20, 30 may be same or different.
20 Actual transverse dimensions of these sheet members 20, 30 may
be appropriately selected from a range of about 50 to about 250
mm. The front and rear waist region sheet members 20, 30 formed

in this manner are spaced from and in parallel to each other



10 inner surfaces. In this way, the front waist region sheet nenber 20
havi ng a constant transverse di nension and provided with the elastic
menbers 61 is obtained and at the sanme tinme the rear wai st regi on sheet
menber 30 having a constant transverse dinension and provided with the

el astic nenbers 62 15 is obtained. Thus, both the front waist region sheet
menber 20 and the rear wai st regi on sheet nenber 30 respectively have
constant structures as viewed in the-foi-rst machine direction. It should
noted that the transverse di nensions of the front and rear wai st region
sheet menbethe2Xar30rarmebéisaneion adid fedam th2e wdEfdlonshapsverrtse

di nensi ons of these sheet nenbers 20, 30 nmay be appropriately selected from
a range ofcabaut 30 g@sabeut 250 mm The front and rear waist region sheet
menbers 20, 30 forned in this manner are spaced fromand in parallel to
each other. - .20 - in the transverse direction and fed in this relationship
to the stQB“$E of bonding. [0030] In the step P2 of bonding, the absorbent
panel s 4 each 5 containing the absorbent core 5 are fed at_regul ar

interval s towarkdh the FEBRtPandl rendidibetthreabersPept BeNFtHM iGSth t he
first machine direction and bonded to these sheet nenbers 20, 30. To feed

t he absorherntaipane} shé absbegaharcont eF vales fed etnbémataonigferamls

angl e-convertible roll 91 and a press roll 10 92 as disclosed in Japanese

Unexam ngﬁdﬁ@’ﬁ&%egg%heaéﬁ@fk&&&b's&l%%tti f8mPor s 2004-33548nmRY be weed.

Specific t he sorbent panel is 90C turned by the angle-convertible

roll 91 and overl apped_.on the front  sheet er 20.and th r,sheet
nenber BOfW%%mPﬁglg’Foii%ﬁe? Yo E é’?ﬂ%gdngﬁb@?%s%lf}leig ro“?‘%t)%fggl ‘absor bent
panel 4 extending orthogonally to the elastic nenbers 61, 62 for the front
and rear i stTor égieshtsedabpeirbsntr apesi 4eply. TEFeFF ablyerihe® alidor bent
panel 4 is bonded to the front and rear sheet nenbers 20, 30 so that a

| ongi t udi ralbdidensl @t af thelabsonbentipanetodl overhdppi pgeés omlsheet 20
menber 20 is larger than a | ongitudinal dinension of the absorbent panel 4

over |, gppi 419 éged&@,@goéggetin nesd dhecduonty apuk &ear asheeta tsbers 20,

30 having the absorbent panel bonded thereto in this manner are fed to
e ot EP Fb ety . 5607 TR Slay PBLOLSeAN® S1&R: e PUEALO 1o
absorbent panel is 90°C turned by the angle-convertible roll
91 and overlapped on the front sheet member 20 and the rear sheet
member 30 with the crotch region elastic members 42, 42 of the
15 absorbent panel 4 extending orthogonally to the elastic members
61, 62 for the front and rear waist region-side belts,
respectively. Preferably, the absorbent panel 4‘ is bonded to
the front and rear sheet members 20, 30 so that a longitudinal
dimension of the absorbent panel 4 overlapping front sheet
20 member 20 is larger than a longitudinal dimension of the
absorbent panel 4 overlapping the rear sheet member 30. The

front and rear sheet members 20, 30 having the absorbent panel

4 bonded thereto in this manner are fed to the step P3 of cutting.



the step P4 of form ng the absorbent structure will be described. [0031]
5The step P4.of form ng the absorbent panels 4 is a step which is a
separate step rather than a step linearly contiguous to the step Pl of

form ng the sheet menbers and the step P2 of bonding. The step P4 of
form ng the absorbent panels 4 maybe linearly connected between the steps
Pl and P2 or the individual 10 absorbent panels 4 fornmed in the off-Iline
step P4 may be fed at regular intervapis to the front and rear sheet nenbers
20, 30. [0032] In the step P4 of form ng the absorbent panel, the 15

I i qui d- petowieasr sheébrdSland teperl ioquid: i e rivi derscistiset 146lecomtlisnuousl y
fed in a second machi ne direction indicated by an arrow MD2 are coated on

one of Op&%e%tégr faces st her gofn M theholp dBideRdhesi-ver e Mhans afe a not
illustrated coater, then a pair ©of the elastic nenbers 42, 42 for the

crotch re ionﬂ%%ﬂfxtending in parallel to each other are continuously fed
under tenSTom ‘he second machine direction to the surface of the sheet

45 or 46 Foatgﬁ with hot nelt adhesive and the absorbent
0031

5 The step P4 of forming the absorbent panels 4 is a step
which is a separate step rather than a step linearly contiguous
to the step Pl of forming the sheet members and the step P2 of
bonding. The step P4 of forming the absorbent panels 4 may be
linearly connected between the steps P1 and P2 or the individual

10 absorbent panels 4 formed in the off-line step P4 may be fed
at regular intervals to the front and rear sheet members 2.0,
30.
[0032]
In the step P4 of forming the absorbent panel, the
15 liquid-pervious sheet 45 and the liquid-impervious sheet 46
continuously fed in a second machine direction indicated by an
arrow MD2 are coated on one of opposed surfaces thereof with
hot melt adhesive by means of a not illustrated coater, then
a pair of the elastic members 42, 42 for the crotch region
20 extending in parallel to each other are continuocusly fed under
tension in the second machine direction to the surface of the
sheet 45 or 46 coated with hot melt adhesive and the absorbent

cores 5 are fed at regular intervals so as to be placed between



cores 5 are fed at regular intervals so as to be placed between 79 _ each

pair of the elastic nenbers 42 for the crotch region. [0033] Then,

t he absorbent core 5 and each pair of the elastic nenbers 42 for the crotch
region are adhesively fixed between 5 the |iquid-pervious sheet 45 and the
i quid-inpervious sheet 46 under a pressure exerted by a roll or the |ike
and thereafter cut substantially along a mddle |Iine of each pair of the
adj acent absorbent cores 5 in a directi.on orthogonal to the second nachi ne
direction to obtain individual rectangular 10 absorbent panels 4. Each pair
of the elasti patembe’ $H2 dlasttibemembech fegion Ex¢ encbiadlonggpposi te | ong
sides of the rectangul ar absorbent panel 4. The absorbent core 5 is bonded
bet ween tﬁﬁxiﬁquid-pervious sheet 45 and the |iquid-inpervious sheet 46 so
15 that the absorbent core 5 is symetric about the imaginary center line C

bi secting the djstan bet ween pair of the elasti.c rs 42 f.or the
crotch region.qhﬁnfhgge 9?06?%3%‘?§ﬁﬁ% BBQS??ﬁqiﬂﬁfltﬁ ?Pgﬁéiﬁﬁgﬁfion of
the absorbent core 5 might be displaced fromthe nmddle of a pair of the

| eg el astiambrerthds £20 Ble myarsit srIReW e aalssivedt paref REtvwedionded to
the front

5 the liquid-pervious sheet 45 and the liquid-impervious sheet
46 under a pressure exerted by a roll or the like and thereafter
cut substantially along a middle line of each pair of the
adjacent absorbent cores 5 in a direction orthogonal to the
second machine direction to obtain individual rectangular

10 absorbent panels 4. Each pair of the elastic members 42 for
the crotch region extend along opposite long sides of the
rectangular absorbent panel 4.

The  absorbent core 5 1is bonded Dbetween the
liquid-pervious sheet 45 and the liquid-impervious sheet 46 so

15 that the absorbent core 5 is symmetric about the imaginary
center line C bisecting the distance between a pair of the
elastic members 42 for the crotch region. In this way, there
is no possibility that the position of the absorbent core 5 might
be displaced from the middle of a pair of the leg elastic members

20 81 no matter how the absorbent panel 4 is bonded to the front
and rear sheet members 20, 30 and no matter whether a temporary
stop of the production line occurs or not. It should be noted

here that an essential condition required for the elastic



and rear sheet nenbers 20, 30 and no matter whether a tenporary stop of the
production line occurs or not. It should be noted here that an essenti al
condition required for the elastic 93 _ nmenbers 42 for the crotch region
is to extend al ong the opposite |long sides of the rectangul ar absorbent
panel 4 and it is not essential for these elastic nenbers 42 to be bonded
to both the liquid-pervious sheet 45 and the |iquid-inpervious sheet 46. 5
Specifically, it is possible wthout_gheparting fromthe scope of the
invention to bond these elastic nenbers 42 to any one of the

i qui d- pefaniiis shekir 4heantbtidrerky oh dd tpesiticadsa skheethdoidi84]e 10l n t he
step P3 of cutting followi ng the step P2 of bonding, a set of well known

cutting ralds 33chayknoURRal A, LONBLSEULERE Blades and eperdtidig to cut

the front and rear sheet ne 20, 30 at regular intervals may be used.
T 0a) o 1SR, SoBek 1 CURE At BUBH S ACor DA LRAREL &4 PR CHE wi at h
direction to obtain the individual diapers 1. In the individual
liquid-pervious sheet 45 and the liquid-impervious sheet 46.
5 Specifically, it is possible without departing from the scope
of the invention to bond these elastic members 42 to any one
of the liquid-pervious sheet 45 and the liquid-impervious sheet
46.
[0034]
10 In the step P3 of cutting following the step P2 of bonding,
a set of well known cutting rolls 93 having upper and lower cutter
blades and operating to cut the front and rear sheet members
20, 30 at regular intervals may be used. More specifically,
these sheets 20, 30 are cut substantially along the middle
15 ©between a pair of the adjacent absorbent panels 4 in the width
direction to obtain the individual diapers 1. Inthe individual
diaper 1, the front and rear sheet members 20, 30 respectively
define the front waist region-side belt 2 and the rear waist
region-side belt 3. The opposite side edges 21, 21 of the front
20 waist region-side belt 2 are bonded to the opposite side edges
22, 22 of the rear waist region-side belt 3 to obtain the
pant-type diaper 1. It is alsopossible, as has previously been

described, the opposite side edges 21, 21 and the opposite side



di aper 1, the front and rear sheet nenbers 20, 30 respectively define the
front waist region-side belt 2 and the rear wai st region-side belt 3. The
opposite side edges 21, 21 of the front 20 wai st region-side belt 2 are
bonded to the opposite side edges 22, 22 of the rear wai st region-side belt
3 to obtain the pant-type diaper 1. It is also possible, as has previously
been descri bed, the opposite side edges 21, 21 and the opposite side - 24
- edges 22, 22 may be provided with tmpe fasteners by neans of which the
front and rear wai st regions may be connected to each other and thereby to
obt ai n t heiqeant>2at,ype dagpee droyDD35|widfyenpef foheepevdust ingrarld of i s
tenporarily stopped during these steps and the front and rear sheet nenbers

20, 30 arg,py| kg@ Fod diectd O1,QRROSEL ot © raljend idotinJrehi A6 didtect i on
under tension of the elastic nenbers 61, 62 for the front and rear wai st
region-side belts 2, 3 not bonded.to the front and,rear 10 sheet nenbers
20, 30, é%gh??eﬁﬂﬂtﬁh%ﬁﬁ9¥ P QggééPoﬁkﬁ PRV AT EAC t it ibsor bent  panel 4 was
to be bonded to the sheet nenber and an inmaginary cut |ine Q al ong which
the front{&blrear sheet nmenbers 20, 30 were to be cut will be displaced in
the direction opposite to the first machine direction by a sane di stance,
15 theare is no mrabl emHdusrddudthitod alihewingetrigasanily stopped during

these steps and the front and rear sheet members 20, 30 are pulled
in a direction opposite to the first machine direction under
tension of the elastic members 61, 62 for the front and rear
walst region-side belts 2, 3 not bonded to the front and rear
10 sheet members 20, 30, as a result, even if a region R in which
the absorbent panel 4 was to be‘bonded to the sheet member and
an imaginary cut line Q along which the front and rear sheet
members 20, 30 were to be cut will be displaced in the direction
opposite to the first machine direction by a same distance,
15 there is no problem due to the following reason.
[0036]
Upon starting again of the production line, the diapers
1 are produced on the basis of new bonding region R and new
imaginary cut line Q both differing from those before the
20 production line has temporarily stopped and it is ensured that
the diaper 1 free from any displacement of the absorbent panel
4 with respect to the front and rear sheet members 20, 30 can

be obtained gince the construction of the front and rear sheet



[ 0036] Upon starting again of the production line, the diapers 1 are

pr oduced

stopped and it is ensured that the diaper 1 free from any di spl acenent of

t he absor

[0037] If

on the basis of new bonding region R and new i nagi nary cut

line Q
both differing fromthose before the 20 production |ine has tenporarily

bent panel 4 with respect to the front and rear sheet nenbers 20,
30 can be obtained since the construction of the front and rear sheet -
menbers 20, 30 as viewed in the fitsi. machine direction is constant.

any di spl acenent of the absorbent panel 4 with respect 5 to the
front andn¢glissrsheet menbersieweedr snduhé nfitse whchhes netiwod iagcardi ng to

the present, such displacement is limted to a region in which the

absorbent
not cut i

t he diapers 10 1 in each of which the absorbent panel 4 and the absorbent

core 5 ar

10

15

20

4 has bonded to the sheet nmenber in the step P2 and stil

95

h t he step P3. Therefore there is no possibility that a nunber of

£9%ut) of the nor nal positions as the prior art has been the case.

If any displacement of the absorbent panel 4 with respect
to the front and rear sheet members occurs during use of the
method according to the present, such displacement is limited
to a region in which the absorbent panel 4 has bonded to the
sheet member in the step P2 and still not cut in the step P3.
Therefore there is no possibility that a number of the diapers
1 in each of which the absorbent panel 4 and the absorbent core
5 are out of the normal positions as the prior art has been the
case.

[0038]

Furthermore, even if any displacement of the absorbent
panel 4 with respect to the front and rear sheet members 20,
30 occurs, it is not apprehended that any displacement of the
absorbent core 5 with respect to the legelastic members 81 might
occur as the prior art has been the case. During a temporary
stop of the production line, the front and rear sheet members
20, 30 may be fixedly clipped between the angle-convertible roll
91 and the press roll 92 in the step P3 of bonding as well as
between the pair of cutting rolls 93 in the step P3 of cutting

to prevent these sheet members 20, 30 from moving in the



‘[0038] Furthernore, even if any displacenent of the absorbent 15 panel 4

with res

pect to the front and rear sheet nenbers 20, 30 occurs, it

i s not

apprehended that any di splacenment of the absorbent core 5 with respect to
the leg elastic nmenbers 81 mi ght occur as the prior art has been the case.
During a tenporary stop of the production line, the front and rear
menbers 20 20, 30 naybe fixedly clipped between the angl e-convertible rol
he press roll 92 in the step_f3. of bonding as well as between the
pair of cutting rolls 93 in the step P3 of cutting to prevent these sheet
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t panel 4 can be nore reliable avoided. [0039] ,
respect to the front and rear sheet members 20, 30. In this
way, undesirable output of the diaper 1 involving a displacement
of the absorbent panel 4 can be more reliable avoided.
[0039]

While the sheet member forming the step Pl has been
described above on the embodiment wherein the front and rear
sheet members 20, 30 are formed from two webs 9a, 9b, it is
possible to implement the step P1 in a manner as follows: after
a plurality of rubber strings have been bonded under tension
to a single web being fed in the first machine direction, the
web is folded in two so as to cover these rubber strings, then
the folded web is continuously cut in a direction parallel to
the first machine direction to obtain the front and rear sheet
members 20, 30 and these sheet members 20, 30 are spaced from
each other in the width direction so as to run in parallel to
each other. It is also possible to implement the step Pl in
a manner as follows: a pair of webs respectively prepared to
form the front and rear sheet members 20, 30 spaced from each
other in the width direction are fed in parallel to each other
in the first machine direction, a plurality of rubber strings

are bonded under tension to the respective webs and then a pair

sheet

irst

thereby to prevent the absorbent panel 4 from being

In this
of the



Wil e the sheet nmenber formng the step PI has been descri bed above on the
enbodi nent wherein the front and rear sheet nenbers 20, 30 are forned from
two webs 9a, 9b, it is 10 possible to inplenentthestepPl in a manner as
follows: after a plurality of rubber strings have been bonded under tension
to a single web being fed in the first nmachine direction, the web is fol ded
in two so as to cover these rubber strings, then the folded web is
continuously cut in a direction parallel to 15 the first machine direction
to obtain the front and rear sheet nmeéfibers 20, 30 and these sheet nenbers

20, 30 args sgggﬁg %9$1gg?hwgﬁgegréanQ§%¥%9{gh?d%Fq&&9n tﬁg Lo, fun in

parallel to e I'S al So poss enent 't he stepfﬁl in a
manner as fol|lows: a pair_of webs respectively prepared to 20 formthe
front andp%’é%d%%éf@tt%nﬁé%aéew T IpROed PR eadtPrstatethEReEReSW dt h
direction are fed in parallel to each other

as to cover these rubber strings and thereby to form the front

and rear sheet members 20, 30.
5 [0040]

No matter which embodiment of the step 1 is adopted to
form the front and rear sheet members 20, 30, it is desired to
bond the elastic members 61, 62 for the front and rear sheet
members under tension so that the front sheet member 20 may

10 contract more significantly than the rear sheet member 30 when
the elastic members 61 for the front waist region-side belt and
the elastic members 62 for the rear waist region-side belt have
tension released. Configuration of the diaper 1A obtained by
bonding of the elastic members 61, 62 for the front and rear

I5 waist region-side belts are schematically illustrated in Figs.
5and 6. Fig. 5 is a view of the diaper 1A as viewed from the
side of the front waist region-side belt 2 and Fig. 6 is a view
of the diaper 1A as viewed from the side of the rear waist
region-side belt 3.

20 [0041]

The front waist region-side belt 2 contracts more
significantly than the rear waist region-side belt 3 in the

diaper 1A since the front sheet member 20 contracts more



in the first machine direction, a plurality of rubber strings are bonded
under tension to the respective webs and then a pair -27- of separately
fed webs are respectively placed on the webs provided with a plurality of
rubber strings bonded thereto so as to cover these rubber strings and
thereby to formthe front and rear sheet nenbers 20, 30. 5[0040] No
matt er whi ch enbodi mnent of the step 1 is adopted to formthe front and rear
sheet nenbers 20, 30, it is desired tzm-bond the elastic menbers 61, 62 for
the front and rear sheet menbers under tension so that the front sheet
menber 20 imayi fHQacdrityr abbnnoiie sHagnisheeaméybdhan .t hénrears sheetcavenber 30
when the elastic nenbers 61 for the front wai st region-side belt and the

el astic neibers 82f Qf atharT ear el st=d8giAnpahde beldt chaveissasion ,
rel eased. Configuration of the diaper 1A obtained by bonding of the elastic

menbers 61 2- for the front and rear, 15 i st_region-side pbelts are
schemat i caf ﬁg‘ei Yiostt ¥eoofr anb?—‘il%%.‘r% and %g@‘ﬁ?%n tgl%l §B§O§ggﬁ/pé?arfehle di aper
1A as viewed fromthe side of the front waist region-side belt 2 and Fig. 6
is a view omnd Hevadifagsart (wWRigd vieawes -Fiem PRt s? dbs ofma hkey edrawaist
region-side belt 3. 20[0041] The front waist region-side belt 2

cont r &ct sappeersd ghiddhcant 6§ tiwampdshe begar puatst4 riegchn- sidénbeytof3 in the
di aper 1A since the front sheet nenber 20 contracts nore -28-
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boundary |ine between the absorbent panel 4 and the front wai st region-side
belt 2 isres‘?fﬁﬂrl“e?rl(%%g?‘?]fn% apparent width W2 of the absorbent panel 4 in
the vicinity of a boundary |ine between the absorbent panel 4 and the rear
wai st regl@i3li de belt 3.

The configuration of the absorbent panel 4 such that the
10 apparent width thereof is gradually reduced from the rear waist
region-gside belt 3 to the front waist region-side belt 2
advantageously ensures that the diaper 1A can cover a wide range
of the wearer's buttock and prevent the wearer from experiencing
an uncomfortable feeling to wear due to the sheets becoming
15 Dbulky in the wearer's crotch region. In addition, the pair of
leg-openings defined by the absorbent panel 4 and the annularly
connected front and rear region-side belts 2, 3 open somewhat
forwardly so as to improve a fit of the diaper 1A around the
wearer's legs.
20 [0043]
One of methods enabling the front sheet member 20 to
contract more significantly than the rear sheet member 30 is

to adjust a tensile stress of the elastic members 61 for the



[ 0042] The configuration of the absorbent panel 4 such that the 10 apparent
width thereof is gradually reduced fromthe rear wai st region-side belt 3
to the front wai st region-side belt 2 advantageously ensures that the

di aper | A can cover a wide range of the wearer's buttock and prevent the
wear er from experiencing an unconfortable feeling to wear due to the sheets
becom ng 15 bulky in the wearer's crotch region. In addition, the pair of

| eg- openi ngs defined by the absorbentagpanel 4 and the annul arly connected
front and rear region-side belts 2, 3 open somewhat forwardly so as to

i mprove affdrt ebhitheraliiaperside ardunthddiewheahertiessd eggst 20[M30d3]rs

One of nethods enabling the front sheet nenber 20 to contract nore

signi ficaff lyd hamdkhecheaheshestt naar Ry ©e adj BSthAyHansitf stress
of the elastic nmenbers 61 for the -29- front waist region-side belt under

whi ch these el astic nenbers 61 .ar nded to the front. sheet. menber 20 to
be hi gher® ?ﬁﬁﬁl etsgtrfsqﬁseugaﬁgs@ltfﬁ’dgge i %ltch%e%li’%%ﬁ |%(Z, %brrr;ﬁg(r%sre@l for the
rear waist region-side belt are bonded to the rear sheet nenber 30. 5

Speci fi cafdist gegipatr ehilfgopbl Gt RgedaRder thki EPRY FdesltaBereehetbers 61
are bonded to the front sheet nenber 20 is adjusted to be higher than a
st r et ghi nRgpgertientlage ungerewbih thy the cehasgecun@abens cb2thee=hondied to t he
rear sheet nmenber 30 on the assunption that both the elastic nenbers 61, 62

are sanme 10, gyal gfa! 1A @1 Bhe 38-WR! kn@d el ekt igUs atd @ sted

Al ternatively, the elastic nmenbers 61 for the front sheet nenber 20 may be
formed by ch re nunper of rubber .strings than the rubber, strings

const i tuttfclng?h 18F§Et{ggaﬁeﬁbegr?e§fhﬂ6ﬁg t Creé’é:ta9§héjé’td’er1fer’f‘§’€7csr30?h€fqt is

al so possible to differentiate 15 material quality and/or configuration of
t he rubberlattringenbermeér ehe bbaded ctoisereagl sheptt hempebvni 0 shieet
menber 20 and the elastic nenbers 62 for the rear sheet nenber 30 to

achi eve ttee desivngd ieff et Abtar taki el yki@mealasts 61f 1 bm &B8e usatk as t he
el astic nenbers 61, 62 for the front and rear sheet nenbers 20 wherein

"Vidthloa”d{r?r?#ahﬂi %%Srr%ftefﬂ%lda%SWe‘ilnﬁ €hS Bhephuthiei &g ont sheet menber

20 may be differentiated fromthose of the elastic nenbers 62 for the rear

sheet member 3%lttoeran%rt]:|i%ve ;,hghg% Iar;s%(;{cer;e]cmeigéfs 61 for the front sheet

member 20 may be formed by much more number of rubber strings
than the rubber strings constituting the elastic members 62 for
the rear sheet member 30. It is also possible to differentiate
15 material quality and/or configuration of the rubber strings
between the elastic members 61 for the front sheet member 20
and the elastic members 62 for the rear sheet member 30 to achieve
the desired effect. Alternatively, an elastic film is used as
the elastic members 61, 62 for the front and rear sheet members
20 wherein width and/or thickness of the elastic members 61 of the
front sheet member 20 may be differentiated from those of the
elastic members 62 for the rear sheet member 30 to achieve the

desired effect.



- 30 - [0044] As still another nmethod causing the front sheet
menber 20 to contract nore significantly than the rear sheet nenber 30, the
step of making the elastic nenbers 62 bonded to the rear 5 sheet nenber 30
inelastic may be provided. The elastic nenbers 62 for the rear sheet nenber
30 can be made inelastic by the nethod of prior art, for exanple, cutting,
heat treating or chemcally treating the elastic nenbers 62. -31 - CLAIM
[ 1] A nmet hod for making di sposable diaggers including the steps of: 5
continuously feeding elastic nenbers for a front sheet nenber and elastic
menbers fpyoslrear sheet nenber in parallel to each other under tension in
a first machine direction and bonding these elastic nenbers to webs of said
front and rear ,shegt; e BEfer! 1S G4 1 V& L o ' @E}BHE ¥nled ndhid first
machine 10 direction and thereby form ng sai"d front sheet menber having a
constant w dth dinension as neasu irection ortho onal to the first
machi ne d%(rgﬁ iR ARG Cs PGS r 8PS %‘é?n%rﬁg? REST n@]& o MEHRT wi dt h

di rension so that said front and rear sheet nenbers may conti nuously run
with a spdti tgefsiony 05 making tharealdetic peshehsdherpdefigrethesaar el astic
menbers for the front sheet nenber and said elastic nenbers for the rear

sheet smendiese themberdarihelsat defif@nbe Piept qeanbernard asaid rﬁeﬁ%er%heet
menber under tension, respectively, so that said front sheet nenber

t t t f
S o e e e %%é‘?%hﬁ”ﬁiéé >

feedi ng at regular interval s an absorbent panel provi ded al ong
methdd of prior art, for example, cutting, heat treating or

chemically treating the elastic members 62.



opposite long sides with a pair of elastic nenbers for a crotch - 32 -
regi on bonded under tension thereto and provided with an absorbent core
bonded thereto so as to be synmetric about an imgi nary center line

bi secting a di stance between said pair of elastic nenbers for the crotch
region to said front and rear 5 sheet3lnmenbers running in the first nachine
direction, placing and bondi ng sai d absorbent panel on and to said front
and rear sheet nenbers so that said pair of elastic nenbers for the crotch
regi on extend orthogonally to said @9 ¢ nenbers for the front sheet
menber and said elastic nmenbers for the rear 10 sheet nenber; and cutting
said front and rear sheet nenbers having said absorbent panel bonded
thereto substantially along the niddle between each pair of said adjacent

absor bent|jpanels {Q 1Rt &l 'Ml"r{ad%sgfg&?dlﬁres dipd 2] Thecreahogd £pe making
di sposabl e dlapers according to aim1l, further including the steps of;

continuoqﬁJ di.ngal i qui d- pervi oussheet, a |iquid-inpervious sheet and sald
pair of e t|c nenbers for 20 the crotch region in a second nmachi ne

direc |on & d feedi.ng_sai,d abs rbent core at r equl i.nt I s to be
symetric r]Couriuoufld’gffﬁ'ﬁgllﬂ%r elm%r?éfsb;f(s)]éc front % §t§%§§ get ween

said pairof slastic meuber gﬁzg%&gg% cOLE L5 0, BTG, 8 oL

other under tension in a first machine direction and bonding
these elastic members to webs of said front and rear sheet
members, respectively, continuously fed in the first machine
10 direction and tvhereby forming said front sheet member having
a constant width dimension as measured 1in a direction
orthogonal to the first machine direction and said rear sheet
member also having a constant width dimension so that said front
and rear sheet members may continuously run with a spacing from
15 and in parallel to each other,
wherein said elastic members for the front sheet member and said
elastic members for the rear sheet member are bonded to said
front sheet member and said rear sheet memberunder tension,
respectively, so that said front sheet member may contract more
20 than said rear sheet member when said elastic members for said
front and rear sheet members, respectively, have tension
released;
feeding at regular intervals an absorbent panel provided along

opposite long sides with a pair of elastic members for a crotch



- 33 - tension to at |east one of said |iquid-pervious sheet and said

I'i qui d-i npervi ous sheet and bondi ng sai d absorbent core between said

I i qui d- pervi ous sheet and said |iquid-inpervious sheet; and 5 cutting said
I i qui d- pervi ous sheet and said |iquid-inpervious sheet substantially al ong
the middl e between each pair of the afj-acent absorbent cores in a direction
orthogonal to said second nmachine direction to obtain individual said
absorbent panels. 10 [3] The nethod for maki ng di sposabl e di apers

accor di ngragiad dhended sandest ggnefiofortfiang ticheasheptomeAbdr viitic| ades t he
step of adjusting a tensile stress under which said elastic nenbers for the
front shegisantnrber catre bonded tiesatd o eyt tbSbshegimaenter aboubeahi gher
than a tensile stress under which said elastic nenbers for the rear sheet

menber ari%é(?qmﬁ&q/ tengairdl i garp sheetidenberistadl thewsehhedifiopamaki ng
di sposabl e di apers according to any 20 one of Clainms 1 through 3, further

i ncl udi ng, 4 Be,step ndEd g rSALd BLashi FcJRIP&SsEhOR fhehd @l sbget menber
inelastic at least 1n a region of these elastic nmenbers overl apped by said

b h - ‘ PT | - . ¢
obsor erte i nenedd culflINe TELROS LOF JRkG, dhsperable dlapers |
th t f i, j b bent |t id f t. sheet nb d
St onrtehoon i BuRe & ERRI Y BREFEA A BPrEhT oF CBVer ™8 BRREN o d
absorbent core overlaps said front sheet nenber is larger than a

| ongi t udi TS HIMBERS TSN S ' dthi TS A3 alislor bt toree § apsTshl8 rear

sheet nenber.
crotch region extend orthogonally to said elastic members for

the front sheet member and said elastic members for the rear
10 sheet member; and
cutting said front and rear sheet members having said absorbent
panel bonded thereto substantially along the middle between
each pair of said adjacent absorbent panels to obtain
individual diapers.
15
[2] The method for making disposable diapers according to
Claim 1, further including the steps of;
continuously feeding a liguid-pervious sheet, a
liquid-impervious sheet and said pair of elastic members for
20 the crotch region in a second machine direction and feeding said
absorbent core at regular intervals so as to be symmetric about
said imaginary center line bisecting the distance between said
pair of elastic members for the crotch region;

bonding said elastic members for the crotch region under
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20
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tension to at least one of said liquid-pervious sheet and said
liguid-impervious sheet and bonding said absorbent core
between said liquid-pervious sheet and said liquid-impervious
sheet; and

cutting said liquid-pervious sheet and said liquid-impervious
sheet substantially along the middle between each pair of the
adjacent absorbent cores in a direction orthogonal to said
second machine direction to obtain individual said absorbent

panels.

[3] The method for making disposable diapers according to
Claim 1, said step of forming the sheet members includes the
step of adjusting a tensile stress under which said elastic
members for the front sheet member are bonded to said front
sheet member to be higher than a tensile stress under which said
elastic members for the rear sheet member are bonded to said

rear sheet member.

[4] The method for making disposable diapers according to any
one of Claims 1 through 3, further including the step of making
said elastic members for the rear sheet member inelastic at
least in a region of these elastic members overlapped by said

absorbent core.
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[5] The method for making disposable diapers according to any
one of Claims 1 through 4, said step of bonding includes the
step of bonding said absorbent panel to said front sheet member
and said rear sheet member so that a longitudinal dimension over
which said absorbent core overlaps said front sheet member is
larger than a longitudinal dimension over which said absorbent

core overlaps said rear sheet member.



