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SPECI FI CATI ON MTHOD FOR MAKI NG

DI SPOCSABLE DI APER 5 TECHNI CAL FI ELD [ 0001] The
present invention relates to a nethod for naking

di sposabl e di aper. RELATED ART 10 [0002] Di sposable
di apers, in general, are provided along regions in
whi ch a di aper cones in contact wwth the wearer's
wai st and legs with waist elastic nenbers and | eg

el astic nenbers. For exanple, PATENT DOCUMENT 1

di scl oses a nethod for 15 nakigg a di sposabl e di aper

as illustrated FnfFEgE ¥ Bf Tthe® actdnpanyi ng

drawi ngs, conprising the step S-1 of feeding a first
web 115 and a second web 116 both previously provided
with leg elastic nmenbers 125 bonded thereto and wai st

el astic mempbensp 34 uNKanoBohspesAbrechiomRthe step
S-2 of attaching the waist 20 elastic nenbers 124 to

the first and second webs 115, 116 and then bondi ng

the first and second webs 115, 116 to each other and

the step _S-3 of attaching an absorbent panel 103
TECHNEAPR AgPlEn absorbent core 128 to the first web 115

SO as to be positioned 2 between a pair of the |eg
[0glcadti c nmenbers 125.

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

Disposable diapers, in general, are provided along
regiong 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 directicn, the step 8-2 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 8-3 of attaching an absorbent panel 103 containing

an absorbent core 128 to the first web 115 s as to be positioned
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PATENT DOCUMENT 1: Japanese Unexam ned Pat ent
Application Publication No. 2002-358465 DI SCLOSURE OF
THE 1 NVENTI ON 5 PROBLEM TO BE SOLVED BY THE | NVENTI ON
[0003] On the conventional production |ine such as

di scl osed in PATENT DOCUMENT 1, a |long sheet such as
the first web 115 is fed in the machine direction and
the elastic nmenbers such as 10 the wai st elastic
menbers 124 are bonded unde?-tension to such |ong
sheet. Consequentjally, a tension in a direction

besHE6Si fePais PhethachPAecHiFbtti BAHRS xetted upon the
| ong sheet and it is inevitable that, when the .
PAGENAUGIAGHENTheL | sTapapesar Unpxagtiopfeddtomtsohpplication
reason, the | ong sheet on the production line 15 is

pugiisplaced fwombbe-pesition at the nmonment of such
tenporary stop of the production line in the

Dfﬁcﬁgﬁﬁ%%gggg?ggi&ﬁvggmggﬁ machi ne direction. If the

pro iaper is started again disregarding
t hi s di spl acenent osition of the absorbent

t he

PRYEEM 163 B ﬁpngbnggegggrFNVEHFEBNaced fromthe

m ddl e between 20 each pair of the |leg elastic nenbers
[d093€ach of the diapers output thereafter. [0004] Thus

the production line will output a nunber of

of f - speehé i caticon idirapepsoiinceach lafnawbueh dhe@isclosed in

absor bent core
PATENT DOCUMENT 1, a long sheet such as the first web 115 is
fed in the machine direciicn and the elastic members guch as
the waist elastic members 124 are bonded under tension to such
long sheet. Conseguentially, a tensionina direction opposite
to the machine direction is exerted upon the long sheet and it
ig inevitable that, when the production line is temporarily
stopped for some reason, the long sheet on the production line
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
each pair of the legelastic members in each of the diapers output
thereafter.

[oo04]

Thus the production line will output a number of
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128 is asymmetric about an imaginary center |ine

bi secting a distance between a pair of the |leg

el astic nmenbers 125 and, in consequence, a pair of

the leg elastic nmenbers 125 and/or the 5 absorbent

core 128 can not be properly positioned in the

wearer's crotch region. To avoid such problem the

nmet hod of prior art has been required to readjust the

accurate relationship between the |ong sheet and the

position at which the absorbent nel 103 shoul d be
ofir FRERLELFRC t M J Gy Shéddt 2290 G PRARNGAE Sper A on core

[0005] In view of the problemas has been described
12abbveasyinetisi @amlohjeern dhagheapyesentel nVent ioyEq@-119 2

provi de a nethod for naking the diaper so inproved

aikhahchosgi sl acepeat of drke 135 abserbentencone fleenutde in
i ddl e between a pair of the leg elastic nmenbers even

m dd
pr 1] .pe- | rar | 0 d

cofRSlaritel SR St bRk St HR0NS enbeFORRFtana/ ox the

meki ng di sposabl e di aper a cordin& gf t he .EO grgsent “h
AbRRYBREF 0 RG4S eS2E @0kt difs. BFOGhLT nHoSF Y PEdding =

elastic nenbers for a front sheet nenber and el astic
weperrépscrborh arggiarn shdet aveherudtn pardldrel the Bakhoc of

ot her under tension in a first machi ne direction and
orlondi Agrt hese ebasii cdpnhesrs +4 readjust the accurate

relationship between the long sheet and the position at which
the absorbent panel 103 should be attached to the long sheet
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 digplacement of the
absorbent core from the middle between a pair of the leg elastic
members even when the production line is temporarily stopped.
MEASURE TO S0OLVE THE PROBLEM
(60061

A method for making disposable diaper according to the
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
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to webs of the front and rear sheet nenbers,
respectively, continuously fed in the first nmachine
direction and thereby formng the front sheet nenber
havi ng a constant wi dth di mension as nmeasured in a
direction orthogonal to the first machine 5 direction
and the rear sheet nenber al so having a constant w dth
di mension so that the front and rear sheet nenbers nay
continuously run with a spating fromand in parallel

to each other, feeding at reqular intervals an .
coaBETEDaH e Blovitad 3 G SpdBEINe 1 onlg HERs Ve LY

with a pair of elastic nmenbers for 10 a crotch region
copsrdegugntiefetleasi bhet Rdket onanlipe ovi vedt e mnGnthereby

absorbent core bonded thereto so as to be symmetric

FoalQuly 18N £i-BRgidRar eefber hhivieghi seattagt aidicst dhwension
between the pair of elastic nenbers for the crotch

astr E% A0 4he rcﬁmdeicadl%r{ el hgeh MeMhels U NEadiine

I rst machi ne rection, placing 15 and bondi ng

the absorbent panel on and to the front, and rear
i s SR Th P R P Of SRIRerrY Fambere oriden
the crotch region extend orthogonally to the elastic
dimemscon fop thetf roht fgwedt %fgbé”reaéndslﬂﬁ%t elggbegs may
menbers for the rear sheet nenber, and cutting the
cdmdmtucanrdyr eanh shekta nepbelsy handmarichén?2Paab3debent each
panel bonded thereto substantially along the mddle

o&@f’)@f@e@ﬂ?_ patd0f 54 heradi-a¢entn absarbent Ranral sriPided
obtain 1 ndfvidual diapers. [0007]

along opposite long sides with a pair of elastic members for
a crotch region bonded under tension thereto and provided with
an absorbent core bonded thereto so as to be symmetric about
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
and bonding the abgorbent 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
absorbent panel bonded thereto substantially along the middle
between each pair of the adjacent absorbent panels to obtain
individual diapers.

{0007]
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-5- According to one preferred enbodi nent, the nethod
further conprising the steps of continuously feeding a
I i qui d- pervious sheet, aliquid- inpervioussheet and
the pair of elastic nenbers for the crotch region in
a second machine direction and feeding 5 the absorbent
core at regular intervals so as to be symmetric about
the i magi nary center line bisecting the distance
between the pair of elastié-menbers for the crotch
region, bonding the elastic menbers for the ¢

ot.c
r egi BRCERBERItENSTBRTES AT SPeEOT G of t thpgethod further
| i qui d- pervi ous sheet and the |iquid-inpervious 10
cosipeets iagdt o sdiepg ¢ hecalbsorioest. ycbeed bet webhdt hé-pervious
l'i qui d- pervi ous sheet and the |iquid-inpervious sheet,

skl , £Utitiung-thgeli aui PRt Ous +sbqetiand diketic members
I|qU|d i mpervi ous sheet substantially along the

fC&lggé%ﬂﬁﬁ&%@?@g%éﬁhﬂ?é' 5gn&!ﬁich@ﬂbqgﬁﬂ&ﬂ%%§9ﬁgﬁnfeedlng

COrés in direction ort ogona to the sec
machi ne. direction to obtain. the |nﬂ|V|duaI absor bent

Eh5aRBFETPENBORBRT S THe HFEIHGd ABESFURNG T &S Bseninetric
i nvention for maki ng disposable diaper |ncludes t he

abotiter hprisfaarired e nbotenent e &4 seqitinobehelddeitisheg Petween
bel ow. 20 The step of form ng the sheet nenbers

tHEOPRE SES dihe tsicefenbbr Bonsh n@et BeoetAstd i arenbensihor the
the front sheet nmenber and the elastic nmenbers for

%%l et@émﬁ@fgtfcﬂegﬂgr M rESQ%hotﬂicﬁé]r tengion to at least

one of the ligquid-pervious sheet and the liquid-impervious
sheet and bonding the absorbent core between the
liquid-pervious sheet and the liquid-impervious sheet, and
cutting the liguid-pervious sheet and the liguid-impervious
sheet substantially along the middle between each pair of the
adijacent absorbent cores ina direction orthogonal to the second
machine direction to obtain the individual absorbent panels.
[0C08]

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

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,
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the front sheet nenber and the rear sheet nenber,
respectively, -6- so that the front sheet nenber may
contract nore significantly than the rear sheet
menber when the elastic nenbers for the front and
rear sheet nenbers, respectively, have tension
released. Alternatively, the step of form ng the
sheet nenbers conprises 5 the step of adjusting a
tensile stress under which-¢he elastic menbers for
the front sheet nmenber are bonded to the front sheet

SOmBRBE 0 CBERI YHeT . FRINCE TERS T AT e Be " Brige? T wht o LY
the elastic nenbers for the rear sheet nmenber are

thsonided ree rte genensheehenngmb el a5 oo COOTr sTher rdthognt
may further conprise the step of making the elastic

anerberssheet thensesas, sheeledmnkar i havastensabnl eabStased.
in a region of these elastic nenbers overl apped by the

Al%%%%kaﬁ@telgg Otglﬁee s;:%g; yE gﬁlﬂomg{cﬁe thk hfnec‘é £ Rle%fbe%n@i(.brﬂﬁgri ses

may conpri t ng the absorbent pane

to the front, sheet nenber. and, the rear shee nbe .
R SE AR b SGHG LGN Rt It I SE5H S Gver IR T RBC SLastic

absorbent core overlaps the front sheet nmenber is
memdreger fohafeal Fongisheditnadme reas opnéve tonkie i o sheet

absorbent 20 core overlaps the rear sheet nenber.

merfifezClo G Hidhd NYEMEIzONensile stress under which the elastic
members for the rear sheet member are bonded to the rear sheet
memoer.

[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.

Furthermore, the sgstep 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
core overlaps the rear sheet member.

EFFECT OF THE INVENTION
[0C10]

According to the method according to the present
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[ 0010] According to the nmethod according to the
present -7- invention for making the disposable

di apers, the absorbent panel previously provided with
t he absorbent core bonded thereto so that a pair of
the elastic nmenbers for the crotch region may be
symmetric about this absorbent core. Such neasure 5
reliably prevents the absorbent core from di spl aced
with respect to the nmiddl e’between a pair of the Ieg
el astic nenbers In_addition, the thod ac ord

inpkEtIrEs M MR diie At HRREEELS o S 1 %lfbent
free fromany displacenent of the absorbent pane

pamictlh pespevtstn phevidedt wind rdee sheerbedt mewher shonded
since the construction of the front and rear sheet

tHERERY Scashy¥tewedain dheHd resta grachimaebei-ee€bir0bhé Scroteh
constant. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0010]

r%q@lo m;}]’ %g Eg{e e ﬂo%égaﬂ%@&w %%m&& @ofjé ap%ruc@lsmeasure

] Fig. 2 is a sectional
V|eM/taken along the line |1 in Fi

regiighbly | RIeVHEr S pEeEi \?@%ﬂraﬁnaf %ﬂéedﬁgsslr d&ﬁé}d@&% with

a pant. 20 [FIG 4] Fig. 4 is a schematic diagram
readdagst Fattinggmi Gl adeiogen 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 i1s constant.
BRIEF DESCRIPTION OF THE DRAWINGS

[0C10]

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

[FIG. 2] Fig. 2 is a sectional view taken along the line II-~II
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.
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for making the diaper. [FIG 5] Fig. 5is a front view

of the diaper as viewed from a side of a ventra

belt. -8- [FIG 6] Fig. 6 is a rear view of the diaper

as viewed from a side of a dorsal belt. [FIG 7] Fig.

7 is a schematic diagramexenplarily illustrating the

nmet hod of prior art for nmaeking the diaper. 5

| DENTI FI CATI ON OF REFERENCE NUMERALS USED I N THE

DRAW NGS [0012] 1 di sposabfe diaper 2 front wai st
egion belt 3 rear waist re |on 10 4 absorbggt

&éﬁeﬁ I5 BbJor beht Eore™ 7 E@nﬁﬁapeé as viewed Lfrom

| eg- openings 9a web 15 9b meb 20 front waist region

a sfiget cfepbdrr2aloppdésite side edges of front wai st
region 22 opposite side edges of rear wai st region
[73@.rear wapst reginn sheetsci@Beic diagram exemplarily

LE

illustrating the method of prior art for making the diaper.

IDENTIFICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS

[co1z]

1 disposable diaper

2 front waist region belt

3 rear waist region belt

4 absorbent panel

5 absorbent core

7 walst-opening

8 leg-openings

%9a welb

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

41 opposite gide edges of crotch region

42 elastic members for crotch region

61 elastic members for front waist region

62 elastic members for rear walist region



10

15

20 41 opposite side edges of crotch region 42 elastic
menbers for crotch region 61 elastic nenbers for front
wai st region 62 elastic nmenbers for rear wai st region
-9- Cimaginary center |line MIlongitudinal center line
MD1 first machine direction Pi step of form ng sheet
menber 5 P2 step of bonding P3 step of cutting
DESCRI PTI ON OF THE BEST MODE FOR WORKI NG OF THE
| NVENTION [0013] First of -8Fl, a diaper 1 according
to the present 10 invention will be described wth

Cref er8REeTEOYFFEEEST thPBugh 3. Fig. 1 is a plan view
showi ng the diaper 1 flatly devel oped and as vi ewed

M f r omlerngildedtihedeokntacsi Agnehe wearer's skin, Fig. 2
Is a sectional view taken along the line II-I1 in Fig.

voh andideitgmadnisecadpaettabhy cut away perspective view
showi ng the 15 diaper 1 shaped in a pant. [0014] The

E@iaP%ﬁf%l%gwggkﬁg§gash§%gaﬂgHbé£ front wai st

regi on-si extending 1n a transverse direction
P2 step of bonding
P3 step of cutting

DESCRIPTICN QF THE BEST MODE FOR WORKING OF THE INVENTION
[0G13]

First of all, a diaper 1 according toc the present
inventicon 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-II in Fig. 1 and
Fig. 3 is a partially cutaway perspective view showing the
diaper 1 shaped in a pant.

(00141

The diaper 1 comprises a rectangular £ront waist
region-gide belt 2 extending in a transverse direction
indicated by an arrow X, a rectangular rear waist region-side
belt 3 gpaced from and extending in parallel to the front waist
region-gside belt 2 in the transverse direction and a rectangular
absorbent panel 4 extending in a longitudinal direction

indicated by an arrow Y and put flat and bonded together with
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i ndi cated by an arrow X, a rectangul ar rear wai st

regi on-side 20 belt 3 spaced from and extending in

parallel to the front waist region-side belt 2 in the

transverse direction and a rectangul ar absorbent

panel 4 extending in a |ongitudinal direction

i ndi cated by an arrow Y and put flat and bonded

together with - 10 the front wai st region-side belt 2

as well as the rear waist -i¥egion-side belt 3 so as to

connect these two belts 2, 3 to each other. The
thebdacbenwapahereditiass ke rizmblv 6t $¢ disdensisohhsnagherwaist

than those of the front wai st region-side belt 2 and
rddien-ediieShabt S shegt an- Shitle: delthe3catdo inkdlitdes Ao each

absorbent core 5. The diaper 1 substantially has an

o H&hap?gwb%%ﬂb%ﬁ%{&nﬁik@ﬂ{% Y £ rSHERLELG BRI &) smaller

ongi tudi nal center Iine Mbisecting a transverse
di mensi on of the. diaper ,1. The, absor hent panel | S
S aE “CoC e HeY ot e i bt o5 g ont OF e Pors 875, hE gear
approximately in respective mddle zones thereof so
walhdt YeHeon apsde ettt paisl incipdesian spapsbene eboud. The
the longitudinal center Iine M [0015] Each of the

difeapert waubktaegianigides beb tT -Zland: e cheds sibswansially
regi on-side belt 3 conprises a topsheet 11 and a

5 eetapdid bgi NG3AMR diRaghans, as- Wel heas ik fi&8ing a
between which a plurality of elastic nenbers 61 for

tggﬁéégégg @g%g%%ig%gbgniﬁédgiaper 1. The absorbent panel 4

is bonded to the front and rear region-side belts 2, 3
approximately in respective middle zones thereof so that the
absorbent panel 4 alsc is symmetric about the longitudinal
center line M.

[0015]

Fach of the front waist region-side belt 2 and the rear
walst region-gide 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 wailst
region-gide belt 3 are sandwiched and intermittently bonded
under tensiocn in the transverse direction X to these sheets 11,
12 by meansg 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
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belt 2 or a plurality of elastic 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 these sheets 11, 12 by

means 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 parallel to each other

and orthogonally to the | ongi-tudinal -11- center |ine

M Both the elastic nmenbers 61 for the front wai st
carggirohigede. b8bth2tlamelelse 1ol msther adtbérs B fopntheaist

rear wai st region-side belt 3 conprise a plurality of
rdHRREls iSlel baPSs 2 A8GWral &YasPag atdmdre of ¢ DMcangideeaMvaist

the longitudinal direction 5 Y over entire areas of

e I ctyl I : towi regl.at.ed :

r%ié%{t gﬁié%%ﬁégf &?mﬁg%gg %héﬂ%gg%ggﬂ% S ié?%ﬁ%f ?%Elngs
backsheet 12 faces _away fromthe rer's skin with

r R AT APRR A PREUSEO FOOLEFT Hbt TR PEL Ay dixection
absorbent panel 4 conprises a rectangul ar .

Y lovegwi énabser besds shedtheAZegpgcaivechangal ar 3. It will be
l'i quid-inpervious sheet 44 both being |arger than the

apRGiangdarhabsenbenbpenee:r bl atadeensind mebler's skin and
transverse di nension thereof, the rectangul ar

ugéz’sﬁ%;ﬁ@&%e@&% %a%%%dmgeér%t @nwga%tégééh@ﬁaﬁ #3ch the

astic 15 nenbers 42 extending in
| ongi tudi nal direction fully along opposite side
41" ¥FSf the crotch region defined by

ai
[ools]

The rectangular absorbent panel 4 comprises a rectangular
liquid-absorbent sheet 43 and a rectangular liquid-impervicus
sheet 44 both being larger than the rectangular absorbent core
5 at least in the transverse dimension thereof, the rectangular
absorbent core b sandwiched between thege gsheetg 43, 44, elastic
members 42 extending in the longitudinal directicon fully along
opposite gide edgesg 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 gside edges of the crotch region are bonded
to those sheets 43, 44 by means of hot melt adhesive (not shown) .
In this particular embodiment, rubbker strings are used as the

elastic members 42 on both side edges of the crotch region. It

will be appreciated that the ligquid-pervious sheet 43 facesg the



10

15

20

opposite side edges of the rectangul ar absorbent pane
4 and intermttently bonded to those sheets 43, 44.
The elastic nmenbers 42 on both side edges of the
crotch region are bonded 20 to those sheets 43, 44 by
means of hot nelt adhesive (not shown) . In this
particul ar enbodi nent, rubber strings are used as the
el astic nmenbers 42 on both side edges of the crotch
region. It wll be appreciBted that the
[ i qui d-pervious sheet 43 faces the - 12 wearer's skin
WeRTE 1 'fe SKEGURBL Fper i GUs sHRR 4P Ysading§ tatay Laf B avay
the wearer's skin with the diaper 1 in use. [0017] The
fabsdrbemtzreare 5kiis @dntaicheddwephicnit he absorbent 5
panel 4 so as to be symmetric about an imaginary
rqegntier line C bisecting a distance between the
el astic nmenbers 42 extending along the opposite side
edge f r.ot.c gl o T N ' C e '
C'faﬁW% 8%g$ﬁeeﬁ%ng?%§d$réh %éﬁ%%@gg%?hgﬁ%%ﬁtﬁﬂ%hébgbpﬁent
absor bent panel 4 bonded to the front wai st .
PFEG InS§i 88 10 BRI Ty ¢ FPFEartwal'§d 1P 8gYoRsEF8E line
belt 3. Here again, it wll be appreciated that the
C bi.gaictdiperailoasashedte 4 drates allvstivenevpess M axhadding
the liquid-inpervious sheet 44 faces away from the
aBRf eEhs skpPsWthctibe diaper drfi RhuserdtQ@l8legild. The
Preferably, the absorbent core 5 is positioned to the

imaginary center line C falls con the longitudinal center line
with the absorbent panel 4 bonded to the front waist region-gide
belt 2 and the rear waist region-side belt 3. Here again, it
will be appreciated that the liguid-pervious sheet 43 faces the
wearer's skin and the ligquid-imperviocus sheet 44 faces away from
the wearer's gkin with the diaper 1 in use.

[0018]

Preferably, the absorbent core 5 is positioned to the
front waist region-gide belt 2 and the rear waist regicn-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
absorbent core 5 coverlaps the rear waist regiocn-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 c¢rotch extending aside toward the front waist
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front waist region-side belt 2 and the rear wai st
region-side belt 3 are bonded to so that a
| ongi tudi nal di nensi on over which the absorbent core
5 overlaps the front waist region-side belt 2 is
| arger than a | ongitudi nal dinmension over which the 20
absorbent core 5 overlaps the rear waist region-side
belt 3, as will be apparent fromFig. 1. It is
assured thereby that an effiective area of the
absorbent core 5 to cover a front region of the
ragdamerislecbelch? éxt endifngiastdy tovee da Résbrdbntrwagstith
-13- region-side belt 2 is sufficiently large to
a apsor Rraynicaenwkth a high efficiency. [0019] The
absorbent panel 4 is put flat and bonded to the front
ist region-side belt 2 and the rear wai st
region-side belt 3 so as to overlap respective

regi gns of these belt in stic
rerbare 81508555 Bapsarts B ShmiseaueHoasC At the Front
el astic nenbers 61 for the front waist region-side

wajgltt r2gionheidbabelt Aem@rshs 2 dagr welier saginargide belt
region-side belt 3 10 and the el astic nmenbers 42 for

3 tRe a@r ebChvELeUapNroyest aPpvONGgiantd ey theskh®enegi ons3 in
wherei n the absorbent panel 4 overlaps the front

vﬂﬂ@ﬁ?kh&qggﬂﬁﬁﬁ%%%§% r% glangggg ﬁ@éeﬂ@lsﬁxaconse ?ence

regi on- si as wl e apparent from Fig.

11L9g%thic members 61 for the front waist region-gide belt 2,
the elastic members 62 for the rear waist region-side belt 3
and the elastic members 42 for the crotch region overlap cne
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, asgs will be apparent from Fig. 2.

{oozo]

Both the elastic members 61 for the £front waist
region-gide 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.
It means that the elastic members 42 for the crotch region are
linked with the elastic members 61 for the front waist
region-gide belt and the elastic members 62 for the rear waist

region-gide belt through the intermediary of the topsheet 11
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15 Both the elastic nenbers 61 for the front wai st
region-side belt and the elastic nenbers 62 for the
rear wai st region-side belt 3 are bonded to the
respective belts 2, 3 by neans of hot nelt adhesive
(not shown) while the elastic nmenbers 42 for the
crotch region are bonded to the absorbent panel 4. 20
It neans that the elastic nenbers 42 for the crotch
region are linked with thei4el astic nmenbers 61 for the
front waist region-side belt and the elastic nenbers
arg? tbe thierriearingairsticusegilbaesi de bel Corlsegughtihély, a
internmediary of the topsheet 11 14- and the

s trieteirddgmeen ieousesheat ofdanGopsequenthakbyeldstic member
stretching force exerted on any one of these elastic

p a t c r u
TR @éjré%%o‘ﬁ%ﬁ%g SR Rl -ﬂ%?%%s%%ﬁf% e
be stretched 5 OOZlL Material s for
TSRSV GUS TS REEE 45 a0 PRE® PPauFa PRpEF T breed-
sheet 44 constituting the absorbent panel 4 may be
[)Fdrlopriately sel ected in consideration of the
required properties such as liquid perneability, air

per mealiciiby santb A Orgef ti itaueh deremovar | siuset ypes :0fd the
fibrous nonwoven fabrics and/or filns conventionally

lfﬁ?ﬁ éﬂ%%dﬁssBﬂééP'éh‘yo%E% tQQQB. fe éﬁs rbent panel 4

aStIC synthetic resins. he absorbent c re

maé/oﬁga‘? ;@Il%ﬂate ti;g[e ggtce J%f?rclo%lssz_d%]::a\!:\?_loln oP%‘gne requlred
properties such as ligquid permeability, alr permeability and
soft touch from various types of fibrous nonwoven fabrics and/ox
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 uged. The absorbent core 5 is wrapped with
tissue paper (not shown) and bonded to the liquid-pervious sheet
43 and the liquid-impervious sheet 44.

[00z22]

The topsheet 11 and the backsheet 12 constituting the
front waist region-side belt 2 and the rear waist region-side
belt 3 alsc may be appropriately selected from various types
of fibrous nonwoven fabrics and/or £ilms made of thermoplastic
synthetic reging. The material for the topsheet 11 may be the

game as or different from the material for the backsheet 12.
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fluff pulp may be used. The absorbent core Sis
wrapped with 15 tissue paper (not shown) and bonded to
the |iquid-pervious sheet 43 and the
| i qui d-inpervious sheet 44. [0022] The topsheet 11 and
the backsheet 12 constituting the front wai st
region-side belt 2 and the rear wai st region-side 20
belt 3 also may be appropriately selected from various
types of fibrous nonwoven flabrics and/or filns nmade of
thernoplastic  synthetic resins. The terial for _the

FUSHSHERE 11 2nBy BeSt RS S iR 4% épqrﬂeg? éPeht'of Fontlitde the
material for the backsheet 12. -15- Furthernore, a

orsi hgl & &ifeetesraebecfdiced lilnandwd-hsoothar itehe dgAanes the
hal f defines the topsheet 11 and the other half

padefdnRes tthe backsheet 12. [0023] 5 The elastic
menbers 42 for the crotch region and the wai st
el-astic menbers 61, 62 may be provided in the form of

[d a | : !
rubber strings, tape- or ribbon-shaped vul cani zed
rubber, therpoplastic eI%sto r, eIagticLzed nggﬁfven

f abr (10§ Bra7ekT AEPPFRe 2 BoAdi iy anbhG 195 Fedpedtingaist
sheets, the respective 10 elastic nenbers, and the
e lpedyl of ngindbeaiss 6ibeh? menber Lymyidssl igaithiced st O hsFwgher
the nmethod well known in the field of the disposable
stdiiapey,, feapexanpbe, adhgsioneiwiddd hotrurebtiadhesi vebber,
thermoplastic elastomer, elasticized nonwoven fabrics or resin
filmsg. Bonding among the respective sheets, the respective
elastic membersg, 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 adhesive
or heat sealing.
[0024]

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-gside belt 2 and the rear waist region-side belt
3 may be bowed so ag 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
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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
si de 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 wai st
region-side belt 20 3 nay be bowed so as to define an
annul us, the diaper 1 is shidped in a pant as shown in
Fi.g. 3. It is also possible to. connec the o ite
reGEE - EdgiEs 1 S0 H Y he ]r%?]tth\‘ﬁéfas“flé%&fjgﬁ?’sflggﬁeb%ﬁufner
2 wth the opposite side edges 22, 22 of the rear
asnaiest 116Figed butstbecbeht tide notteynasbimdivhgt pese-called
side edges in the manner as seen in Fig. 3 but
meldH=0ugh: 1t e durtrerrmedinariy tafiga cgo<c alded nemehanicala loop
fastener consisting of a hook nenber and a | oop
mTBIHE .0 DY IBANS, O 5 8, PLESSHE €5 56084 {1/ €, @00eS) ¥ rape/a
tape/a 5 target tape, afthough tiese alternative
nmet hods are nat . illustrated. .[[0025] .Havi ng_been
taied PRCe Fart R S hOWRST n G ST e BT aperc fAe ot
has a wai st-opening 7 defined by the front wai st
i¥lagitoretsidde 10 belt 2 and the rear waist region-side
belt 3 annularly joined together, and a pair of
rdeegslopeni ngs 8 defined by the front wai st

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
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 walist 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
an inner edge 13 of the front waist region-side belt 2 and a
inner edge 14 of the rear waist region-side belt 2 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
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 walst region-side belt 3 both extending in the

transverse direction in parallel to the respective inner edges
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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

| eg-openings 8 is defined by 15 an inner edge 13 of

the front wai st region-side belt 2 and a inner edge

14 of the rear wai st region-side belt 3 both extending

in the transverse direction and opposed to each ot her

across the absorbent panel!’4 cooperating with the

opposite side edges 41 of the absorbent panel 4,
13:..&%- of the crotch region. A 20 peripheral edge of

the wai st-opening 71 is defined by an outer edge 15
[of26tthe front wai st region-side belt 2 and an outer

edge of the rear waist region-side belt 3 both

ext endi AYs igrdheudinaps¥arEa: i inRel i 0Rei 4l payiad helbkas 42

the respective inner edges _17 13, 14. [0026] As has

T]Dé eV'irgéé% 'bﬁf seribed, fhe slasti Cf&%'@@é St Adnt it
a |ﬁ&% mn%ﬁLt g:e ég%%c menbers 61 for the front I\}vaistlS
5 region-sjide belt and the elastic ne

. ers for the_.
GBS R PR i Y ditfe® AP E S RO Pe cha 1 agercraist
menbers 61 for the front waist region-side belt 2 and
readierelsistd bebrbefer grefrorre tthe Eoas tiei By éni- §pgethe

belt 3 are also |inked with each other as the front
£ MR tStvaliegi eBgsbaes bekthe2l mrd ahiertheas 1 a5t nkbhbers 62 for

region-side belt 3 are annularly joined to each other.
tﬂ@r&gfwaistregionmsidehelt:Barealsolinkedwitheachother
as the front waist reglon-side belt 2 and the rear waist
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-gide belt extending in the
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 cne with another along the leg-openings 8 and
function as leg elastic members 81.
[0027]

The absorbent core 5 ig placed in the absorbent panel 4

so as to be symmetric about the imaginary center line Chisecting

a palr of the elastic members 42 partially defining the leg

elastic members 81. In conseguence, it is ensured that the
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pant -type di aper 1A, therefore, the elastic nenbers 61
for the front waist region-side belt extending in the
vicinity of the inner edge 13 of the front wai st

regi on-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 waist region-side belt and
a pair of the elastic nmenbers 42 for the crotch region
are annularly i nked one wift-h anot her al ong the

| eg- openings 8 and_function as |eg elastic nenbers

abFPTH G2 7PT 2D e RehSSABEAL 18 okle 5ﬂ316éilrﬂ KEEUSER the rair

absorbent panel 4 so as to be symetric about the
ofl fegl Rdeyttenterbdrmne ICnbi sattenghow e rbebrbeet panel 4
el astic nenbers 42 partially defining the leg elastic

dﬁﬁﬁﬁaéﬁ 8%. he E@B§QQM£ﬂ§@uré§ldﬁléﬂH%ME%QtIbabnahehe rear
absorbent core 5 can be placed in the mddle

% '?F e rfbeﬁf eq Ehac% gr'@%’&? tﬁé IEPOQE‘M:%; the

absorben panel 4 onde ront
malst reglon side belt 2 and the rear

ahsSfisits Paechet t VD |t PRer %r%l%as%’yc &W%%&Zt hersthe
absorbent panel 4 with the pair of elastic nenbers 42

cdarclt hegiconopehtieglpncpastiabt yng dist ilegt edgsthe hegbers
el astic nenbers 81, it is ensured that the absorbent

8ICONME HE @hiaysd pliaaedHenapkbepahddt erdbetneamatepliaged in

el astic nmenbers 81. [0028]
the middle between the leg elastic members 81.
[0028]

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
embodiment illustrated by Fig. 4, a web 9a to be handled to form
a front waist region sheet member 20 and a web Sb to be handled
to provide a rear waist region sheet member 30 are continucusly
fed in a first machine direction MDL1. These webs 9a, %k are
respectively coated with hot melt adhesive by not shown cocaters
and then the elastic members 61, 62 for the front and rear
region-side bkelts 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
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10 Now a nethod for nmaking the diaper 1 according to

the present invention will be described with

reference to Fig. 4 which is a schematic di agram

illustrating the steps followed to nake the target

article. In the step P1 of form ng sheet nenbers,

according to an 15 enbodinent illustrated by Fig. 4,

a web 9a to be handled to form a front waist region

sheet nmember 20 and a web 9B-to be handled to provide

a rear wai st region sheet nenber 30 are con i nuo Yy
difggtiATa (EPASE2RBE PR HIFEAY W) VBT FPPHBEE WEBSU]@% first

9b are respectively coated with hot nelt adhesive by
magdtinehdwmecoater s 20 andistthien mehdeglsasili c 6 Aehbershe1front

62 for the front and rear region-side belts

arRONEEAYOUS i Jredsiide t Be1kkr shafRciigiecidifast | ebrpndee a
a glven t ensi on are bonded to each of the webs 9a, 9b

pl%\{fg EQX%&% r{ge gkgeﬁhe{l?@f e\{tl %‘ﬁ@qn 3 ﬂay be

ectlon | an arrow CD) orthogonal
to_the first nachlne dlrect i.on. The el astic nenbers
g

regilagd vt 6F LRECHHOAE 1Y afiBFEgr SR8 gl bARsT e Bt t s may

respectively conprise a plurality of rubber strings
[OMzérlei n the rubber strings may be 5 regularly or
irregularly spaced one from another. [0029] Then, the
webs 9an, 9bnareehol ded 3w 4o fales@ech veby, respethately,
the surfaces thereof having the elastic nenbers 61, 62
so that the surfaces thereof having the elastic members 61, 62
for the front and rear region-side belts coated thereon define
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
is obtained. Thug, both the front waist region sheet member
20 and the rear waist region sheet member 30 respectively have
constant structureg ag viewed in the first machine direction.
It should noted that the transverse dimensions of the front and
rear waist region sheet members 20, 30 may be same or different.
Lotual transverse dimensions of these sheet membergs 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 thisg manner are spaced from and in parallel to each other
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for the front and rear region-side belts coated
thereon define 10 inner surfaces. In this way, the
front waist region sheet nenber 20 having a constant
transverse di nension and provided wth the elastic
menbers 61 is obtained and at the same tinme the rear
wai st regi on sheet nmenber 30 having a constant
transverse di nension and provided with the elastic
menbers 62 15 is obtained.-%hus, both the front wai st

i on sheet nenber 20 and the rear ,wai st regian.
l%ﬁg‘étt?%}?d’éﬁ‘rrsz?od%%*éti’?\%}%/fﬁ i thi Rt St et ne
as viewed in the first machine direction. |t should
stragt & tcHatoorkié nor.ansver se di nensi ons of the front and
rear wai st region sheet nenbers 20, 30 may be sane or
[cbifdflerent. 20 Actual transverse dinensions of these
sheet nenbers 20, 30 nay be appropriately sel ected

fromga range.of, aboyt 5 é&%g}gﬁrs %or%t-rggngﬁgn% each

and rear wal st region sheet 0, 30 f

this manner are sggced fromand in paral F
O B0 L DHGE PR ansVErBe (i b dtio affoPear: piFRFERLe
relationship to the step P2 of bonding. [0030] In the
tosteepl RPR2eof rooRdINg, Tadte shlsesr benbepaned s W éaghing in the

containing the absorbent core 5 are fed at regul ar
fimdersahs net ovasdr 1 de fridmonded tearhsheeathamnbende28, 20,
30 running in the first machine direction and bonded

3d 0 &%e%%eah%ﬁg %%?Eén@opanels 4 at regular intervals, a

combination of an angle-convertible roll 91 and a press roll
92 as disclosed in Japanese Unexamined Patent Application
Publication No. 2004-33549 may be used. Specifically, the
absorbent panel isg 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
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
member 20 ig larger than a longitudinal dimension of the
absorbent panel 4 overlapping the rear sheet member 30. The
front and rear sheet memberg 20, 30 having the absorbent panel

4 bonded thereto in this manner are fed to the step P3 of cutting.
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30. To feed the absorbent panels 4 at regul ar
intervals, a conbination of an angl e-convertible rol
91 and a press roll 10 92 as disclosed in Japanese
Unexam ned Patent Application Publication No.

2004- 33549 may be used. Specifically, the absorbent
panel is 90C turned by the angle-convertible roll 91
and overl apped on the front sheet nenber 20 and the
rear sheet nenmber 30 with the crotch reglon el astic

menbers 4 42 of the 15 absorbent .panel 4 endi
HOEU RO gORal DY (5% RECBITASPE ¢ Haneh $0 SEC P 4bs e Rt Le,
front and rear wai st region- S|de bel t s, respectlveI{
ther efeembIRA, ©he fabuurient hpamdisoFbiea thopdeec Bere t Hall be
front and rear sheet nenbers 20, 30 so that a
adsangideddi nal  di nensi on of the absorbent panel 4
overl apping front sheet 20 nenber 20 is larger than a
dd% i tudi nal dinmension of the absorbent panel 4
overlapplng the rear sheet nenber 30. The front and

rear _sheet nenberfﬂgo .30 hﬁy ng hg a S é@ It pane L cre
4 bondédStfigret & Ik Rfer PareCFRY kY tHe St&p P3-cF
of cutting. -21- However, before the step P3 of
whigtt LR PSPEBSERi el rAtderaihan & $heb dtiawpapd vopontiguous
form ng the absorbent structure will be described.
td @B3ltep TherstepmPdgothé ashdatg nchdealssanderte pargl §2 of
4 is a step which is a separate step rather than a
pHERJ | NeRE! ¥ SO G¥OBSrming the absorbent panels 4 may be
linearly connected between the steps P1 and P2 or the individual
absorbent panels 4 formed in the off-line step P4 may be fed
at regular intervals to the front and rear sheet members 20,
30.
[0022]

In the step P4 of forming the absorbent panel, the
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 cne of opposed surfaces thereof with
hot melt adhesive by meang of a not illustrated coater, then
a pair of the elastic members 42, 42 for the crotch region
extending in parallel to each other are continuously 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
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to the step P1 of form ng the sheet nmenbers and the
step P2 of bonding. The step P4 of formng the
absorbent panels 4 may be |inearly connected between
the steps Pi and P2 or the individual 10 absorbent
panels 4 fornmed in the off-line step P4 may be fed at
regular intervals to the front and rear sheet nenbers
20, 30. [0032] In the step P4 of forming the
absorbent panel, the 15 |P@UId pervi ous sheet 45 and

the |i qui i ous shee opt i nuous dina
oo st ImetntH . 61 PEELF ORCTHAT Baf GaLY SoE 517 i NERFon-
are coated on one of opposed surfaces thereof with
(03 Inel t adhesi ve by neans of a not illustrated
coater, then a pair of the elastic nenbers 42, 42 for
t he ametGhthegiiosoéeextend ngaha gaflald=lr bd eachelastic
other are continuously fed under tension in the

f@f JQ'&%ﬁkﬁg?eggoﬁh§réQﬁﬁﬁgé%v%ﬁyt@@xe%h@@ﬁween

45 or 4 coated wth 't adhesive and’the
ar cores re f ular tervals SQ
i e AE8G DeCAeBHE 7 B OF O NECRF Gberg Sheet
nenbers 42 for the crotch reglon [00331 Then, the
16aPs0ebenPresrBrs it wathypairplefox hécel Bt ped Hedberster
42 for the crotch region are adhesively fixed between
ot theoddaud ik iger va sy sheet ddbe andnehef each pair of the
l'i qui d-i npervi ous sheet
adjacent absorbent cores 5 in a direction orthogonal to the
second machine direction to obtain individual rectangular
absorbent panels 4. Each palr of the elastic members 42 for
the crotch region extend along opposite long sides of the
rectangular absorbent panel 4.

The absorbent core 5 1s bonded Dbetween  the
liguid-pervious sheet 45 and the liquid-impervious sheet 46 so
that the absorbent core 5 is symmetric about the imaginary
center line ¢ bigecting the distance between a pair of the
elastic members 42 for the crotch region. In this way, there
is no posgibility that the position of the absorbent core 5 might
be digplaced from the middle of a pair of the leg elastic members
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
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46 under a pressure exerted by a roll or the |ike and
thereafter cut substantially along a mddle |ine of
each pair of the adjacent absorbent cores 5in a
direction orthogonal to the second nachine direction
to obtain individual rectangular 10 absorbent panels
4. Each pair of the elastic nenbers 42 for the crotch
regi on extend al ong opp05|te | ong sides of the
rectangular absor bent panel?34. The absorbent core 5 is
nded between the qui d- pervi ous  sheet. 45
DGR ey GFoGS CSEEE IO LG e 1S SR O HE Rb LU Beos 1t
core 5 is symetric about the inmaginary center |line C
Loiss ed Biergot enadivstcanoe Bernwebroabpar roatet e angl astig not
menbers 42 for the crotch region. In this way, there
eds®rtd 20086+ hilddey et Aat i the=masid kantohbet henabgardbnth the
core 5 mght be displaced fromthe niddle of a pair

ll%%ll'iih lx%ﬁo%'sa?hiagt@ $ 40 §1 ne gmat; %o%ﬁ:vﬁ%\’l’st BBeet 46.

sor bent pane onded to the fron and rear

ers_20, 30 an r whet her

SEH o 6P Lie. D Gt LS BECUE ST HOr (e Shodr dope
be noted here that an essentlal cpndltlon required

off gihet ABver&dpncto2BonGeRs s AR FGC (RENELSt R FBgRBN ©ne
is to extend along the opposite |ong sides of the

off est driguliar- peksanhenthganalb ahdanteitidisidrdtnpeassients aheet
for these elastic nmenbers 42 to be bonded to both the

d 1 qui d-pervious sheet 45 and the |iquid-inpervious

sheet 46.

[0034]

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
between a pair of the adjacent absorbent panels 4 in the width
direction toobtain the individual diapers 1. Intheindividual
diaper 1, the front and rear sheet members 20, 30 respectively
define the front waist region-gide belt 2 and the rear waist
region-gide belt 3. The opposite side edges 21, 21 of the front
walst 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 igalsopossible, as has previously been

described, the opposite side edges 21, 21 and the opposite side
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5 Specifically, it is possible without departing from
the scope of the invention to bond these elastic
menbers 42 to any one of the |iquid-pervious sheet 45
and the liquid-inpervious sheet 46. [0034] 10 In the
step P3 of cutting follow ng the step P2 of bonding,

a set of well known cutting rolls 93 having upper and
| oner cutter blades and operating to cut the front
and rear sheet menbers 20;2%30 at regular intervals

be used. Myre specjfically, . these sheets 20, 30
% B L e Ertnbs AT h g e AR 65 T8 BEE W Ene Of
pair of the adjacent absorbent panels 4 in the w dth
whfiqtethofrarg: ebtiar e e lishdr ¢ Heas Wivaperecmeqied e each
i ndi vidual diaper 1, the front and rear sheet nenbers
ot2{sr 3hd espeehiveby obdefinnehtheafit onfpaatisdper 1.
region-side belt 2 and the rear wai st region-side

55§§]3. The opposite side edges 21, 21 of the front 20
wal st region-side belt 2 are bonded to the opposite

si de _edges t%%, 22 of the.rear, wai st region-side Lt .

3 to btarh TRPTRMITE SRa Ea i of o Y Aot bring

possi bl e, as has previously been described, the
tiopros T ees sinde- ferl§ean pndneamgheRb MePHEsia €0 spereorgulled

edges 22, 22 may be provided with tape fasteners by
idreans reictivhi ehptheérér ooattland inear meaihsther dgirens ipayunder

be connected to each other and thereby to obtain the
t RaNtst e t2R8Lsds ¢ members 61, 62 for the front and rear
waist region-gide belts 2, 3 not bonded to the front and rear
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,
there is no problem due to the following reason.
[0036]

Upon starting again of the production line, the diapers

1 are produced on the bagig of new bonding region R and new
imaginary cut line Q both differing from those before the
production line has temporarily stopped and it is ensured that
the diaper 1 free from any displacement of the absorbent panel

4 with regpect to the front and rear sheet members 20, 30 can

be obtained since the construction of the front and rear sheet
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[0035] 5 Even if the production line is tenporarily
stopped during these steps and the front and rear
sheet nenbers 20, 30 are pulled in a direction
opposite to the first machine direction 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, as a result, even if
a region Rin which the ab¥orbent panel 4 was to be
bonded to the sheet nmenber an i mag i.nar line
MR Shg Whith e’ ¥t Jamdg?%aﬁl%%%efﬁ m%e&r%tl% “8
were to be cut will be displaced in the direction
cpppesitt.e to the first nachine direction by a sane
di stance, 15 there is no problemdue to the follow ng
[deeason. [0036] Upon starting again of the production
line, the diapers 1 are produced on the basis of new

bondi e li-ne
1Ha {ff o Bhosenlg %rtﬁ%bgéfﬁeﬁe e, Q ket Pespect

dlfferln e 20 production |ine

orari o] nd jt ensured that .the dla
16 R R P BRS PRt s s o b S 8%‘f—he
mnth respect to the front and rear sheet nenbers 20,
ngthashrccbadobat ped s Preserlie SoRBIFLRRIATRME He Limited
front and rear sheet -25- nenbers 20, 30 as viewed in
td he fdgisih aachhnendthecibosribent qpusdé’at 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 abgorbent
panel 4 with respect to the front and rear sheet members 20,
30 occurs, it is not apprehended that any displacement of the
abgorbent core 5 with respect to the leg elastic 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 presgs roll 92 in the step P3 of bonding as well as
between the pair of cutting rollsg 93 in the step P3 of cutting

to prevent these sheet members 20, 30 from moving in the
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[0037] If any displacenent of the absorbent panel 4
Wth respect 5 to the front and rear sheet nenbers
occurs during use of the nmethod according to the
present, such displacenent is limted to aregionin
whi ch the absorbent panel 4 has bonded to the sheet
menber in the step P2 and still not cut in the step
P3. Therefore there is no possibility that a nunber
of the diapers 10 1 in each’®™f which the absorbent

panel and the absorbe 5,are qut a
R R
[0038] Furthernore, even if any displacenent of the
talmerbunt LS eamsibantninanalesheb¥on oo¢ hed f by lage with
rear sheet nenbers 20, 30 occurs, it is not
reafiprahendedet Habnanyndi sphacement odmtddes 2abhsamchentn this
core 5 with respect to the leg elastic nmenbers 81

g €
S e e i

o el bt butikntin SRS gl e c v BPECbF B OPLS 1 KR I he

press roll 92 in the step P3 of bonding as well as
[Heteen the pair of cutting rolls 93 in the step P3 of

cutting to prevent these sheet nenbers 20, 30 from

novi nthiilee titee Rfcet dheelbéi oficopposi téet eitcwe Hi risés been

machi ne direction and thereby
described above on the embodiment wherein the front and rear
sheet members 20, 30 are formed from two webs 9a, Sb, 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 ig 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, 20 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 posgsible 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
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to prevent the absorbent panel 4 from being displaced
Wth respect to the front and rear sheet nenbers 20,
30. In this way, undesirable output of the diaper 1
invol ving a displacenent 5 of the absorbent panel 4
can be nore reliable avoided. [0039] Wile the sheet
menber formng the step P1 has been described above
on the enbodi mrent wherein the front and rear sheet
menbers 20, 30 are fornmed f4om two webs 9a, 9b, it is
10 possible to inplenent the step |n a ner
o f9PGKS:Fedft &4 pr SurrdlS thPBIEY ﬁr%;
been bonded under tension to a S|ngle meb bei ng fed
priovitles Wiikkta pechiadd tdi péctiloper tser ingsh bicgdfedl Hegreho so
two so as to cover these rubber strings, then the
ad ebdesy el Hes:eCOObbAYALSH yn@dtaridntBedepecid Gdrpatakl £tont
to 15 the first machine direction to obtain the front
e e 2 30 and these sheet nenbers
m@S%eggagpéggpgggggggo%? egch other in the width
dlrjctlon so as to run in parallel to each other. It
| so possible to inplenment the step P1 in a nanner
as follows: a pair of webs respectively prepared to 20
f or michaat ont wahdh remapodheent rmdniiéis s26p 30ispagedted to
fromeach other in the width direction are fed in
fopar ahkefréme eath retihesheé f ridbddd S0, mMaohine is desired to
direction, a plurality of rubber strings are bonded

kxﬁgg%Eet%@ageﬁctﬁeﬁggréeéfgcéiWﬁn%@@% %Q%nkhgﬁdargékrsheet

e webs

members under tension so that the front sheet member 20 may
contract more gsignificantly 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
tengion releagsed. Configuration of the diaper 1A obtained by
bonding of the elastic members 61, 62 for the front and rear
walst region-side belts are schematically illustrated in Figs.
5 and 6. Fig. 5 18 a view of the diaper 1A as viewed from the
gide of the front waigst 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.
(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 2C contractg more
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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 matter which enbodi nent of the
step 1 is adopted to formthe front and rear sheet
menbers 20, 30, it is desired to bond the elastic
menbers 61, 62 for the front "and rear sheet menbers

un on, SO that the t nb
Sl@&ﬁ&rrla tﬁ% ghm gnl?l cant Fyetg‘ﬁ ué e:} rBQIIZr g %C?ngn%%%e’
30 when the elastic nmenbers 61 for the front wai st
aTy @gPBReE del Pl t'lafd tRRSEFRGE RERBers ©2 Hh6r dtpeer 1A
rear wai st region-side belt have tension rel eased.
inCohtiguration off atihmudiaper ibA bbtetamed Hey abbonbdeng winel
the elastic nmenbers 61, 62 for the front and rear 15

4 \@@t@ttt—teeqw&tst«a@seeh:bglahesggeeﬁattcgl Ly ihdusésatiesh an
in Flgs 5 and 6. Flg Sis a view of the diaper |IA

aﬁ%%f/ gﬂ%tqgt %%s%&b%gf ££8Q£¢MQH§ he vi 1n1t¥ of

%%]SI view "of the diape
IA as V|emed fromthe S|de of the rear wai s

2 PRYTonr¥ilde e EWesn 369 90ATTC THe PRFGHL Rafsihe rear aist

region-side belt 2 contracts nore significantly than
radher-eardeniesdtt Begi on-side belt 3 in the diaper 1A
since the front sheet nenber 20 contracts nore
[c042]

The configuration of the absorbent panel 4 such that the
apparent width thereof is gradually reduced from the rear waist
region-side belt 3 to the front waist regicn-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
bulky 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-gide belts 2, 3 open somewhat
forwardly so as to improve a fit of the diaper 1A around the
wearer's legs.

[0043]
One of methods enabling the front sheet member 20 to

contract more significantly than the rear sheet member 30 is

to adijust a tensile stress of the elastic members 61 for the
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20

28  significantly than the rear sheet nenber 30. In
consequence, an apparent width W of the absorbent
panel 4 of the diaper A in the vicinity of a
boundary |ine between the absorbent panel 4 and the
front waist region-side belt 2 is smaller than an 5
apparent wdth W2 of the absorbent panel 4 in the
vicinity of a boundary Ilqg bet ween t he absor bent
panel 4 and the rear waist “regi on- side belt 3. [0042]

fr4$% &%géapp t' 0%19%%%Q§qugg%p%ﬂﬁcﬂ ﬁ? eig% 1Ehﬁgmbers

I's gradu y re uced
fromthe rear malst region-side belt 3 to the fro
6 10&ir6t PPBEFENE S| Bt bEren shaRfameaissudly t@n%r%%g}?%ﬁtthaﬂ
the di aper | A can cover a wide range of the wearer' s
a bets btk sandsprevent wiiehweiae erl afitdm expesiehei hor tag rear
unconfortable feeling to wear due to the sheets

wel@GOM:Bgoh5s bk Kye 1th sb-Bepueas €re S t8e0t 68r RGN melhber 30.
addition, the pair of [|eg-openings defined by the

nt I
e o B B SR 0l
forwardly so as to inprove a fit he di a
MRS SRS VSRS §°) %@% R 66‘&§]t RRESST Hibioadiusted

enabling the front sheet nenber 20 to contract nore
tosilgmi higamt | yhahan theetedr nshastramsisere 301der which the

elastic members 62 are bonded to the rear sheet member 30 on
the assumption that both the elastic members 61, 62 are same
in quality of material as well as in configuration.
Alternatively, the elastic members 61fcﬁ'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
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
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 tc achieve the

desired effect.



to adjust a tensile stress of the elastic nenbers 61
for the -29- front waist region-side belt under which
these elastic nenbers 61 are bonded to the front
sheet nenber 20 to be higher than a tensile stress
under which the elastic nmenbers 62 for the rear wai st
regi on-side belt are bonded to the rear sheet nenber
30. 5 Specifically, a stretching percentage under
which the elastic nenbers 61 are bonded to the front
o%@%jt menber 20 is adjusted to be higher than a
tretchi ng percentage under which the elastic nenbers
62 are bonded to the rear sheet nenber 30 on
assumst PoALE haBoBath R Ast4ed e rbEr §7 61T 12@%? grember
same 10 in quality of material as well as in
20canf cgutationno® tergrat f Meing 1t Héael abei cepenbeest Glenber
for the front sheet nenber 20 may be forned by nuch

3 0TOF Be THUEREE £ O s itbPehe HId NGS: mERBArE e bubbes 4 khegsear
constltutlng the elastic nmenbers 62 for the rear

et nenb le to ff |

S qua$1%5ti§@%%58 BRFTaneSy | o ERE I fp e

strings between the elastic nenbers 61 for ﬁhe fro E h
6568t ThEnbBRT 28R ahd ¥ MBI 28195 hEnBBrs 62°tartihedY the

rear sheet menber 30 to achieve the desired effect.
meAlttaeT melt ipreloyr, aan , elfast esafiplm i subéédgasheahetvbaking or

nmenmbers 61, 62 for the front and rear sheet nmenbers 20
cHdhereiin Wwitdih rand/ ehet Bigknessmehbthe ebastic nmenbers

61 of the front sheet nenber 20 may be differenti ated

fromthose of the



10

15

el astic nmenbers 62 for the rear sheet nmenber 30 to

achieve the desired effect. -30- [0044] As stil

anot her nmethod causing the front sheet nmenber 20 to

contract nore significantly than the rear sheet nenber

30, the step of nmaking the elastic nenbers 62 bonded

to the rear 5 sheet nenber 30 inelastic may be

provided. The elastic nmenbers 62 for the rear sheet

menber 30 can be made inelastic by the nethod of

prior art, for exanple cu%t'ng, heat treating or

chemcally treating thg ] s#i Tenbers 62. -31- CL A

I MS[I] A method for making di sposabl e di apers

conprising the steps of: 5 continuously feeding

el astic nenbers for a front sheet nenber and el astic
[1renber sekbbdarbeanakhegt diegbeable fasptlel cotpreaciy the

ot her under tension in a first machine direction and
et %Edk&g these el astic nenbers to webs of said front

a rear sheet nenbers, respe=ively, continuously fed

inthe first 1 chine direction and Thereby formn

Sai dCPPONECGHOLY RERDLPS HHGT iy & CORECORE TwPaE RO Sheet

di mensi on as neasured in a direction orthogonal to
mepRexf pRete bt haedbesst for angagardcredicmytfgetin parallel

to each 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 direction and thereby forming said front sheet member
having a congtant width dimension as measured in a direction
orthogenal to the first machine direction and sald rear sheet
member also having a constant width dimension so that said front
and rear sheet members may continucusly run with a spacing £rom
and in parallel to each other;

feeding at regular intervals an absorbent panel provided
along opposgite long sides with a pair of elastic members for
a crotch region bonded under tension thereto and provided with
an absorbent core bonded theretoc so as to be symmetric about
an imaginary center line bisecting a distance between said pair
of elastic members for the crotch region to said £ront and rear
sheet members running in the first wmachine direction, placing

and bonding said absorbkent panel on and to said front and rear
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menber al so having a constant w dth di nension so that
said front and rear sheet nenbers nay conti nuously
run with a spacing from 15 and in parallel to each
other; feeding at regular intervals an absorbent pane
provided along opposite long sides with a pair of
el astic nenbers for a crotch regi on bonded under
tension thereto and provided with an absorbent core
bonded thereto so as to be‘§ynnetric about 20 an
[ i hary cent line blsect a, di,st ance b
g DR EP ket £ R er's CPBE TP R Lrars f%%‘g—% Fgen
said front and rear _sheet nenbers running in_th
repilpet SRR AECEPEERR T oN Eoptakd RgASHAE Wf@f%ﬁut&e front
absorbent panel on and to said front and rear _32-
shekeatemenbens s0id babssar dhepdiar sof oelthst reanehpersudrgrer ;
the crotch region extend orthogonally to said elastic
an@enbers for the front sheet nenber and said elastic
menbers for the rear sheet menber; and 5 cutting said
front nd rear .sheet nb rs :
paneFu% agds?ﬁérg 8“@3 stan ?a ng ong ?%Pg %ﬁ?ﬁg said
bet ween each_pair_of said ad] acent absor bent panel s

abgiraiest Pﬁﬂ?%lweddtﬁﬁé%o a@bf@nﬁr@%m&aﬂ % &pe mi e

meki ng di sposabl e di apers according to Caim1l,
befoureteerachnprisiafy skhd stigpsent alvombarvopsing Hsebdi plgtain
a |iquid-pervious sheet, a
individual diapers.

(2] The method for making disgsposable diapers according to
Claim 1, further comprising the steps of:

continucusly feeding a ligquid-pervious sheet, a
liquid-impervious sheet and said pair of elastic members for
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
tension to at least one of gaid liguid-pervious sheet and said
liguid-impervious sheet and bonding said absorbent core between
gsaid liquid-pervious sheet and said 1iquid—impervious sheet;
and

cutting said liquid-pervious sheet and said
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l'i qui d-inpervious sheet and said pair of elastic

menbers for the crotch region in a second machi ne

direction and feeding said 15 absorbent core at

regular intervals so as to be symetric about said

I magi nary center |line bisecting the distance between

said pair of elastic nenbers for the crotch region;

bondi ng said elastic menbers for the crotch region

under tension to at |east -8ne of said |iquid-pervious

.Sheet .and sai d O liqujd-inpervious sheet an ondi.n
15 G -ABBGF Bone® GO ot NEER B Y AIGTH. Hes DRad Soeateen

and said liquid-inpervious sheet; and cutting said
eajchquiad-perVi 6hs Stveeceand B Ariargui doTapel ¥ Gust SHEgLon

substantially along the m ddl e between each pair of
orithegadgacent absot bendc@ol esnadhiaedi deekcohon to obtain

orthogonal to said second machine direction to obtain
19 whdual ;sai dnabsgehent pangls. 5 [3] The nethod for

maki ng di sposabl e di apers according to Caim1l or 2,

said step of formng the sheet nenbers conprises the

step of bonding said elastic nmenbers for the front

sheet nmenber and said elastic nmenbers for the rear,
[3dheeflhprempénodnier 1okifsiléAPPEBAP dIFPRPTS shggprding to

menber and said rear sheet nenber, respectively, so
Clahat 1sad & f eantl sheeto irénbed nnayhe ariitgeachenmbees comprises

significantly than said rear sheet nmenber when said

tH @8kbCof bonding said elastic members for the front sheet
member and said elastic memnbers for the rear sheet member under
tension to said front sheet member and said rear sheet member,
regpectively, so that said front sheet member may contract more
significantly than said rear sheet member when said elastic

members for said front and rear sheet members, respectively,

have tengion releasged.

[4] The method for making disposable diapers according to
Claim 1, said step of forming the sheet members comprises 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 gtress under which said
elastic members for the rear sheet member are bonded to said

rear sheet member.
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menbers for said front and rear sheet nenbers,

respectively, have tension released. 15 [4] The

nmet hod for naking di sposabl e di apers according to

Caim1l, said step of form ng the sheet nmenbers

conprises the step of adjusting a tensile stress

under which said elastic nenbers for the front sheet

menber are bonded to said front sheet 20 nmenber to be

hi gher than a tensile stres¥-under which said elastic

qenbe s for rear. she t nenbe&ﬁg{e bonded to,sa |%

ear TSRABTCHRMEET. makging E%?O?ﬂ]@ RS ot < Tk YT SO ANy

di sposabl e di apers according to any one of dains 1
orehpbiaiss I rreglcongrizdingy ¢herst epnoitheakl eig o fsailging

el astic nenbers for the rear sheet nenber inelastic at
sdieastldgtia reghersoffot-hese ekast sReBENMperBepVentd appetc at

by said 5 absorbent core. [6] The nethod for naking
Q%L %aglleegi&wfs 8L rgwgtie A e A€ R 1 GRielB ] said

rough 5 Id step o ondl ng conprises the "step” of
bongln sai d absorbent panel to said front sheet
a %1§O§ﬁd sai d rear sheet member so that a
| ongi t udi nal di mensi on over which said absorbent core
overl|l aps said front sheet nmenber is l|arger than a

| ongi tudi nal di nensi on over which said absorbent core
[edver ITesmsahad Fearnshiaef diepbeable diapers according to any

one of Claims 1 through 5, said step of bonding comprises the
gtep 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.



