| S OCTOBER 2004 DI SPOSABLF DI APER AND PROCESS FOR MAKI NG THE SAME Thi s
invention relates to a disposable diaper and a process for nmaking the
sanme. Japanese Patent Application Publication No. 199" - 1 62854A

descri bes pants--type or brief-type undergarment conphiQCAGBER &)fstically
stretchabl e topsheet, an elastically-stretchabl e backsheet, elastic
menbers extending along transversely opposite side edge portions of a
crotch region to be associated with | eg-openings and el astic nenbers
extendi ng |l ongitudinally opposite end portions of front and rear waist

regi ons to bplassoUiBLedDIARR Fa AED sSPROPESNE O MMBLE - do¥orbBHE care
menber may be di sposed between the topsheet and the backsheet to use this
undergarnment as a disposable diaper. Wth such di aper, according to the
description in the Publication, elastic stretchability of the topsheet and

the backsheet seryes Eg,gégfénarggggegiEgegsdgggosggqes%ggg@g efifect of the
el astic nenbers associated with the |[|eg-openings serves to prevent | eaking

si deways of excretion ffon1ogpurrin al ong the | eg-openings as the diaper
is put onP¥Reweatef BEHbEY. LHRe W Sposabl e di aper of prior art enables
the topshheet and the backsheet to be stretiched so as to offer good
fitness | S OCTORTarfR12994 Fatent Aoolication Fublication Mo,

1997628548 describes panta-type or brief-type undergarmenl
comprisirg an elastically stretchabic  topsheet, an
elastically stretchable backsheet, elastic members extending
aleng transversely opposite side edge portions of a crotch
region o be asscciated with leg-openings and elastic memhers
extending lengitudinally cpposite end portions of front and
rear walst regions to be asscciated with 2 waist—cpening. A
water-absorbent core member mnay ke disposed between the
topsheet and the backsheet to use this undergartent as a
disposable dizper. With such dJdiaper, according .to the
description in the Publicaticn, elastic stretchabiiity o the
topsheet and the b%cksheet gerves tao offer a good Zitness anc
“he sealing effect of the elastic members associated with the
leg-operings serves So prevent leaking sideways of excretion
from occurring aleng the leg-openings as the diapcr is pat
on the wearer's body.

The dispozable diaper of pricr art erabkles the topsheeat

and the backsheet to »e stretched so a5 to cffer good Zitness




2 around the wearer's waist as the diaper is put on the wearer's body.
However, stretching of these topsheet and the backsheet affects the
vicinity of the elastic nenbers associated with the |eg-openings and tends
to partially disengage these enastic nenbers from thel®WOaMEIBISR28gE, Ln
other words, to deteriorate the sealing effect of these el astic nenbers.
In consequence, there is an anxiety that sideway |eak of excretion m ght
occur along the elastic nmenbers associated wth the | eg-openings, It is an
obj ect of this invention to inprove the, conventional a di posable diaper
such as thgrabaverke meaticenedwaidi apethofdiprpor igrpubort hat weaFer's crotch
and wai st regions can be covered by an elastically stretchable covering

menber Wifjbegt. det.erior ati ng. & desorad, &fd eebsabepraverticngacexeset i on
| eakage from occurring around wearar's | egs. According to an aspect of this

i nvention, Eerg [ provi de fi osahl e .di apner comprisingray £lastically
stretchabl@E overi Beﬁ%ﬁ%ﬁglaﬁgﬁ e t%%§§Vé% a maarepgs crotch and wai st
regions and a |iquid-absorbent core menber §ﬁmdwiche betwe%p 9? e
|i qui d- per ¥i1Bus- STEdteTHd T ndlict 6 °Coe =F nPEOhLECt Ywitt't “SKiAY “of "t HE" di aper
wearer and the covering nenber. -3 .
e>astic members from the wearer's legs, in cther weords, to
deterigrate the sezling effiect ol these elastic members. In
consequence, there is an anxiety that sideway leak of

excrerion might occur aleong the elastic members assocliated

with the leg-operings.

It is an object of this invertion to improve the
conventiconzl a disposable diaper such 25 the above-mentiored
diaper of prior art so that wearer's crotch and walst regions
can be covered by an elastically stretchable covering tember
without deterioratirg & desired effect of preventing
excretion leakage from cccurring arcuand wearer's legs.

Pooording to an aspect of this invention, there is
provided a disposakle diaper comprising arn elastically
stretchanle covering merker adapted to cover & wezrer's
crotch ard waist regions and a liguid-sbhscrbent core member
sandwiched betwesrn a liquid-pervious shset destined to cons

in contact with skin of the claper wearer and thes covering

member,




8 OCTOBER 2004 The inprovenent according to this invention is in that the
covering nenber consists of an elastically stretchable first |ayer and an
inelastically stretchable second layer formed with a plurality of

continuous fibers and the continuous fibers being fixgdntg bhdst |ayer
in at least a pair of bonding zones spaced apart from each otherr so that
1D, i.e., aratio of a length L of the continuous fiber extending between

the pair of the banding zones to a distance D in straight |ine between the
pair of bonding zones is larger in a desired range of the covering nenber
Lhan -'n the refMiisniifigrozenentAecordilhyy ttee andtshenvaspest of i Aihst

i nvention, by an inprovenent in the process for naking a disposable diaper

conpri si ng-ren celvastiirgaldeyttstr elehakl-g %Qvﬁhi@Qa@%ﬁ@ﬁ&lyagégéﬁg;EBI%OVGr di
aper ,.Tearer " s crotch and waist regions and a liquid-a sorEent core

nmenber samdwisghed.hetvween &, |jguld-peryi ug%ﬁgggﬁagfétgned to.cone in

contact with skin of the diaper wearer ahd fhe covertng: menber=YFhe
inprovenen% n conpri ses steps of bonding an

vement, gecor di o to.tptj;f | ent - > ES -
el astical Iy g&retcﬁagleafl T Lkt L%es??% H1ea-F orimb e caVsT | Rg=menber
‘and a second Layer fornmed wth a plurality of inelastically stretchable
cont i nuou$ Tl BelCs s SFBERErPeiRT o tadt &l theof Lrat ekatian ant by Lesaed
a palr of bonding zones spaced apart from each other so that
I./D, 1.2., a ratic of a length L of the cenTtinuous fiper
exterding between the pair of the bording zones to a distarce
D in straight line betweer the pair of bording zores is larger
inaceslired range of the covering member Lhan in the remzining
ZOone.

According to another aspect of this invention, by an
improvemert ir the process for making a disposable diaper
comprising an elastically stretchable coverirg member
gdapred Lo cover diaper wearer's crotch and walisl regions and
a liquid-absorbent core member szardwiched between a
ligquid-pervicus sheet destired toc come in cortact with skin
of the disper wearer and the covering menber.

The improvement according to this invention comprises
steps of bonding an elastically stretchable first layer

destined to form the covering rerber and a second Layer Formed

with a piluraiily of inelastically stretchable continuous

fibers =ogether in & plurality of intermiltently forrec




4 18 OCTOBER 2004 bondi ng zones and thereby to forma conposite sheet,
stretching only a portion of the conposite sheet in one direction so that
the first layer formng the portion may be elastically stretched together
wi th the continuous fibers, and then |leaving the conpgﬁb ﬁﬁﬁg ont ract
under a contractile force of the firsg._.layer to formt eﬁggverl%df menber .
Fig. 1 is a plan view of disposable diaper as partially broken away; Fig.
2 is a sectional viewtaken along aline T1 - Il in Fig. 1; Fig. 3is a
;sectional view taken along a line Ill - IlIl in Fig. 1; Fig. 4is a

fr agnent afPTsErSheErnes viRw dfhardhy ckshebrn Fi 0.cdbics @i agram,
Illustrating a process for nmaking the backsheet; Fig. 6 is a V|em/3|n1lar

to Fig. 1=sthewoaorg enesprefer pegtiembadt nent. -of. ggl%ﬂlayﬁp,lo d Fig. 7
is a sectional view taken along a line VII - F in Fig. t s of the

di sposabl eigi-apeloraBd tHer ANACESS i0h 22er forming the porlion may pe
elastically stretched togsther wizh the continuous fikers,

and tnen lesving the composite sheer centract under &

contractile force of the first layer to form the caveriag

member,

Fig. 1 is a plan view of disposable diaper as partially
broken away;

Fig. 2 15 a secticnal view taker along a lins TI - II
in Fig. 1;

Fig. 3 is a sectional view taken along a line IIT - III
in 7ig. 1;

Fig. 4 15 a fragrertary perspective view of a backshest;

Fig. 5 is a diagram illustrating z process for making
the backsheei;

Fig. 6 is a view similar te Fig. 1 showing one preferred
embodirent of this inventicny and

Fig. 7 is a sectionzl view taken along & line VII - VII

in Fig. 6.

D2talls of the disposakle diacer and the process for




18 OCTOBER 2004 maki ng the sane proposed by this invention wil be nore
fully wunderstood fromthe description give& hereunder wwth reference to
t he acconpanyi ng draw ngs. A disposable diaper. 1 shown by Fig. 1 in a plan

view as partially broken away conprises a |iquid-pery %ﬁzp 2, a
| i quid- inpervious backsheet 3 and a bedy fluid absor&gﬁ?éTcar‘ %@%ber 4

di sposed between the topsheet 2 and the backsheet 3 is forned with an

i nside sheet 3a and an outside sheet 3b. Regarding mis configuration, the
diaper 1 is conposed, in its longitudinal direction, of a front wai st

regi on 6, Makiear thei same egicgroskdabg #h T atrehaaai-on: 316xt ending,, 1 et ween
these two wai st regions O 7. The topsheet 2 and the backstreet. are

p=aced upem-anerleaded e cagki obberipvetnt NgiL . POLLI tending
outward beyond a peri pheral édge of fﬁg Cgresnéﬁ%erP1E§g§g§§to“%%gn1a

front flap_kLl.,.a.rear, fl 12 and a pair of side flaps 13 adapted to cover
TeTloe, [ t]'l%p O ?} Wor T > .

a crotch and a wail cf a 3|a85 % éfer?rﬁﬁéﬂﬁéar flap 12 has an elastic
menber 16 extengingﬁtransversely of the diaper 1 and bonded under tension
to inner surfacée BF3aP3RBASt doABEHf Lt REOWBPBYr Bé- 2 andathlerbutksheet 3
in order to be associated wth a waist-opening. The s-de flaps 13 have
el as-i ¢ mesAtrerst 171 L ektreheinngd pngidpudiseal 4 y ‘efuithecdivaper: l-pagebonded
under tension to the inner surface of at |east one of the topsheet

2, a ligquid-impervious backsheet 3 and @ body [luid anpsorbert

core member 4 dispesed between the topsneet 2 and the

backsheet 3 15 formed with zn inside sheet 3a and an cutside

sheet 3b. Regardirg Ifts configuralion, the dizper 1 i=

composed, in its longitcdiral direction, of a front waiss

regicn &, & rear walist region 7 and a crotch region 8 extending

potween these two waist regions 4, 7. The topsheet 2 and the

packsheet 3 are nlacec unon and bonded Eo cack sther over thaeir

portions extending outward beyond a peripheral edge cof the

core rmember 4 so as to form a front flap 11, a rear flap 12

2nd a pair of side flaps 13 adanted to cover & crotch and a

waliskt ol a diaper wearer. The rear flao 12 has an elasticg

merbher 16 extending transversely of the diaper 1 anc bonded

under tensicn to inner surface of at ieast one of the topsheet

2 and the backsheet 2 ir crder fo be associated with a

walsl-cpening. The side f£laps 13 have elzstic membhers &7

exterding longiludinally of the dizper 1 and hondad urder

tension to the inrer surface of at least one of the topsheet




-6 1 OCTOBER 2004 2 and the hacksheet 3 in order La be associated with
respect-ve |eg-openings. In the rear waist region 7, a pair of tape
fasteners 18 are attached to side edge portions of the side flaps 13,
respectively. The toosheet 2 is elastically stretchabl oo f or med,
for exanple, with a nonwoven fabric nage of el_astica-ﬁvsggpgiﬁﬁgﬁyk
filaments. The topsheet 2 is elastically stretchable at | east transversely
of the diaper and, nore preferably, in length as well as in width. O the

backsheet 3, the inside sheet 3a is liqu.id- inpervious and forned with a
sheet bei Hg2Bfdstd barkyhestrietohahler tbansuerselyrah §ire rdkapes : L.and,
nore preferably, in length as well as in wdth. The outside sheet 3b

conpri ses Iea-plpsralrdsy, ofrd nend astically-Stf abl e copvi . nuaus fibers 20
(See Fig. 4) accumul ated on one surface %? jﬁéfgﬁs?ﬂeasﬁééf an%F8eforn1a

sht oal ar ig, shQn t .surface in a plurality of bonding zones 21
(See Fig, 4f.%E%§§.?§ %Eg ggg?éHE%c T otrat © RARdemardng bR aédeLl - 11

and |11 ‘}1||L L% Flg, 1, nesE@ctively. In the diaper |., the backsheet 3
i s substanti-&ll y-fl &EETFT4A& dcr R menber 4 protrudes fromthe hacksheet 3

toward the topsheet 2
The topsheet 2 is elasticaliv atretchable ard may bhe

formed, for exampls, witk 2 nonwoven fahric mede of
elastically streichable filaments. The ztfopsheet 2 1z
2lastically stretchable at least transversely of the diapsr
I anc, more preferably, in length as well z3 in width.

Of the kacksheet 3, the inside sheet 33 :isg
liquid-impervicus and formed with a shee: being 2lastizally
atretchable tranaversely of the diaper 1 and, mere preferakly,
in lergth as well as in width._ The cutside sheet 2b comprises
a plurality of inelastically stretchakle conzinucus fibers
20 {See Zig. 4) acoumulated on one surface of the inside sheolk
3a to form a skheek and bonded te the che surface n a plurality
of bonding zones 21 {(Ses Fig., 4},

Figa. 2 and 3 are sectional vicws takern along lines II
- Il and III ~ III in Fig. 1, respectively. 1In the ciaper
1, the backsheel 3 is substantially flat and the cocre Ttember
4 procruces from the hagksheet 3 toward the topsheet 2

(dowrward as viewed in Figs. 2 and 2). The backsneet 3 is

divided transversely ar lorgitudina Zvy, at least




(downward as viewed in Figs. 2 and 3). The hacksheet 3 is divided
transversely or lorgilLudina_iyr at least 7 18 OC' |I' OBF. 2004 transversely
of the diaper | into a range A extending in the mddle zone and ranges B

extending on both sides of The range A so that the rq@g§?$0@ﬁ§_ 40T e
easily stretched Lhan the ranges B. Agcording to one preferred enbodi nent,

he transversely mddle zone A presents a stress of 0.251- 2 N as
nmeasured on a Lost piece having a width of 25 mmas this zone Ais
stretched by 20 % This value is less than 80 % nore preferably |less than
50 1 of a'streysysedsentedhbylbapdr ofinthezr anggs B «ag dridiirs; net ehed by 20
1. The topsheet 2, or "he other hard, should be stretchable transversely

of the didpielclzageensd |yme:O6 SFeneash oh Hhan Lhe.Lange A QIEmI;Qe .
backsheet 3. The range A extends to the vicinity of transversely“opposite

- anas sobsrant Pl 1o codioe P Y Y Tae PR et Ro-BAGReRosk s TEe | T

ex-ends substantially c v(=,r “I'engt
IongitudiQ%klésothhe gia er,,Only the range A of the backsheet 3 As
def or med A&€79TAdi Sat ed” by~ EHAME 15 heSNEndP T RoTe RBREEL 4 ¢hi f 1B s

position so as to protrude outwardly of the diaper 1 Es the diaper 1
const ruct Ed2a§VRASBEefiideder EbEg &bpvezesipus shreaswedr@r2§ bodyrwith the

t opsheet 2 placed agai nst the
25 measured on a best piece having a widih of 25 mm as this

zone A 15 stretched by 20 %. This vaiue is less than 80 %,
nere preferably less than 50 % of a stress presented by sach
cf the ranges B as i1t 1s strezched by 20 &. The tcopsheel 2,
ar The other hard, should e strelchable trarsversely of +he
dlaper 1 as easily as or more easily than the range & of the
backsheat 3, The range & extends to the wvicinity of
transversely oppesite side edges 4a, da of Lhe core member
4 transversely of the diaver 1 and extends substantially over
a tuli length of the backsheet 3 longitudinally of the diaper
1.

Crly thke rangs A 2f Lthe backsheet 3 i3 deformesd as
indicated by chain lines and the core member 4 snifcs ivs
pesition soc 25 to protrude cputwardly of the diaper 1 a5 the
diaper 1 constructed as has been described sbove is put on
a wearer's body with the Zopsheet 2 placed against the

wearer's skin under pressure P exerted on the core member 4

{See Figs. Z and 3). The pressure P is zdeguately dampened




wearer's skin under pressure P exerted on the core nenber 4 (See Figs. 2
and 3). The pressure P is adequately danpened -8 ! OCTOBER 2004 by
stretching of the range A to avoid an anxiety that the pressure m ght be

exerted on the elastic nenbers 17 for the | eg-opening j I es R
Thus it is not apprehended toat the dgsired f -tness @?&?ﬁéhgﬁééﬁag
menbers 17 around the |egs mght be adversely affected by the pressure P.
In this way, the elastic nenbers 17 associated with the | eg-openings
cooperate with the ranges 3 being |l ess stretchable than the range Ato

mai ntai n, 1he® ekt Febnd | ¢ hesle of auhe di aperviitr aundnxt e wearer s, J egs. It
is unnecessary for such diaper 1 to use the elastic nenbérs 17 associ at ed

with the IlRopemd myshthave pgeaced aki VBhYe Didr St 1eLe ress taking
account of the influence of the pressure P. Wth sd%ﬂﬂ§|apeicf;%Fﬁere is

no anxi et yl dchatpd-hien gl astd e yenhers 1% having a rel ativel hi gh stretch
stress night be unaé%tptably preég% g?ouﬁgu%hét %éaFSF'§¥P6§§?“ﬁﬁ&. 4is a

fragnpnta&¥rQeE§Eqﬁ%%¥§é%i_ngj thﬁ, _backs eet 3. The jniide sheet 3a has
a basis weight o : A2 & dtm%‘$6¥ﬁ€dlmﬁmﬁeéﬁas?wﬁxnutetnal Such
as styrene-based el astorner or urethane-based elastomer. The outside
sheet 3d h&a¥SaMpI8fsPaeiGftr w18 4L R0 ayl @ ahd pscéonned. In <his
way, the elastic members 17 aszoccisted with che leg-openirgs
cooperate Witk The ranges B belng less stretchable than tne
range A tomaintain the desired fitnezs of the tlaper 1 around
the wearer's iegs. It is unnecessary for such diaper 1 to
use the elastic members 17 associated with the leg~openings
having.a relatively high stretch stress taking account of the
influence of the pressure P. With such diaper 1, there i3
no anxiety that the elastic members 17 having a relatively
high stretch stress wight ke Inacceptakly pressed zroand the
wearer's legs.
Fig, £ is a fragnenltary perspective view af tha
backsheet 3. The inzide skeet 3a has a basis weight of 10
~ 100 g/r’ ard is formed with elastic materia. such as
styrene-based elastomer or urethane-based slastcrer.  Tre
outside sheet 3b has 2z basis welght ¢f 8 ~ 50 g/r and is formed
by sheet-like accumulation of inelastically s-retchable
centinucus fibers 20 suchk as those aof polypropylene,

ethylene/propylene copoiymer or ethyleane/propylene/butene




by sheet-Ilike accunul ation of inelastically stretchable cantinuous fibers
20 such as those of pol ypropyl ene, ethyl ne/propyl ene copol yner or

et hyl enel propyl ene/ dutene Y OCTOBER 2004 -9 copol yner. 'These in- and
out si de sheets 3a, 3b are bonded together in bonding zoR&eXTABEBZMEY
intermttently transversely of the digper 1, nore preferab-, transversely
and longitudinally of the diaper 1. In these bonding zones 21, the in- and
out si de sheets 3a, 3b are bonded together by fusion or adhesion. Each of
she continuous fibers 20 has a length L and describes a curve between each
pair of thecgejlgeent behdisrginzones 2tts2dei ahgpLehieheleont #nield=?i bers
20 are fixed to the inside sheet 3a. D designates a distance in a straight

line connegtipgreach jpai rpefizihe adiaeent diondingrapnesnédrmifiecantya ratio
L/'Dis equal to 1 or larger. The ratio LID in the range A of the backsheet

305 Jarger thagthe aLko /b b L he renaep Beerlnglheroruoedscl phe

range A is  nore easil SLretc an the ranges 1 transverse-y as well
Tage of t RAHLVETUBFy T EnP gt Ehe Ve et 13, TG PROPAE%SAERECaa i s
alasLically stretched in the range A
2., “ha ‘n- ang cutside sheets 2a, 3b are bended togethear by
fusion or adhesicn.

Each of rhe continuous fibers 290 has a iength L and
describes & curve between each pair of the adjacent bonding
zones 21, 21 in which the continucus fibers Z0 are [ixed to
the ‘nside sheet 3a. D designates a distance in a straight
lire connecting each pair of the adiacent bonding zones Z1,
21 ard a ratio L/D is equal to 1 or larger. The ratic L/D
in the range A of the backsheet 3 1s larger than the ratio
L/D ir the ranges B. In other words, the renge A ismore 23331y
slretchable than The ranges B transverse-y as well as
lengirudinally, at least transversely of the dizper 1. On
an =arly stage of transversesly stre:iching the backshest 2,
the inside sheet 3a is elastically stretched in the range A
znd the continacas fibers 20 are reoriented to ke straightensd
between the respective oairs of the adjacent bondirg zones
23, 2L in which thesze continucus fibers 20 are fixzed to the
inside sheet 2a. Sc far as the continucas fibers 20 are merely

recriented and schstartially not stretched, force requirad




e ——

and the continuous fibers 20 are reoriented to be strai ghtened between the
respective pairs of the adjacent bonding zones 21, 21 in which these
continuous fibers 20 are fixed to the inside sheet 3a. So far as the
continuous fibers 20 are nmerely reoriented and substapgj f,
stretched, force required - 10 18 COCTCBFR 2004 to stre cﬁ%gkﬁyﬂ?h@yﬁnside
sheet 3i is sufficient to stretch the range A. Once the early stage has
been conpl eted and the continuous fibers 20 have been strai ghtened, a
considerable force to stretch the inside sheet 3a together with the

outsi de SHeét-r3irdompiystng irreidonticruons ihearsr 20 4,5 neauired 4o
stretch the range A In the ranges B of the backsheet 3, or "the ofher

hand, LIBthe renge ha raid0-hbBe=4ength the ont i s_fiber 0 to the
distance Din a straight line betagen the res%%ggiﬁé&ﬁiﬁ%%éSymfﬁéeadjacent

bondi ng zeReS irdly L2k-ig SUbst Lglly smaller than L/Din the range F.
and therefore a 66n§rgeféb?§ ?%%%gmﬁéhﬁﬁﬁgd9ﬂ§ﬁﬂﬁﬂetéh”FﬁélﬁH§ﬁBéE sheet

3s together with An oytsi sheet 3b is required to stretch the backsheet
3 transve(r?‘:ré“é'f}éaf/i gT’ Stnctf@q:mﬁﬂagg? 1535852 obe thesEarky- st mge@robustieéchi ng
t he backsheet 3. AE3 has been descri bed above, the topsheet is elastically
stret chabFEEGfi FB FREPBAEkBheRle 3dresinithme 7 diiger sAZ0edui Feqginedl asge force
to stretch it and the ranges B

stretch the range A. In the ranges B of the backshee- 3, or

the other hand, L/D, i.e., a ratioc Lhe lengllk: 70 of rhe
continuoos fibers 23 to the distance O in a straight line
between the respective pairs of the adjacent boncing zones
21, 21 is substantiaily smaller tkan L/ in the range A and
therefore a considerabple force requirad to stretch “he inside
sheet 3a together with Lhe cutside sheet 3b is reguired to
ét:et:h the kacXsheet 3 transversely of the diaper - already
on the early stage of stretching the bhacksheest 3.

Az has heen described above, the tapshest 7 is
elasticaliy strelchahle while the bpacksheet 3 has the range
A reculiring no large foroce Lo stretch it and the ranges B
reguiring a considerable Zorce to stretoh them. Accordingly,
Lhe pressure P exerted on the core member 4 by the wesrer's
body via the topsheet 2 as the diaper 1 ig put on the wearer's
body is well abscrbed by stretching of the range A, as
incicated by bthe imaginary lines in Figs. 2 and 2. In this

manner, taere i3 subslantially no possibility thatt the




recurring a considerable force to stretch them Accordingly, the pressure
P everted on the core nenber 4 by the wearer's body via the topsheet 2 as
the diaper 1 is put on the wearer's body is well absorbed by stretching of
the range A, as indicated by the imaginary lines in FH@@ﬂT§%HH62§94in this
manner, there is substantially no possibiiity that the 1 9 OCTOBER 2004 -11
pressure P m ght be exerted on the ranges B also and affect the elastic
menbers 17 associated with the | eg-openings. Fig. 5 is a diagram
illustrating a part of the process for naking the backsheet 3._in step I,
continous firbekuge280n. giesthmetkantdbrom e sarsrdebshes? 3b fe-%i'schar ged
froma plural-t of extruding nozzles (non illustrated) and accunul ated

onto one supface.of;el askibeakl y7saskeachabbewneh tRO3ardespEnédut.: form
t he inside sheet Aa of the bac'ks_heet 3. Then, a plurality of bonding

zones 221 are ianrnigten%J&ia%g%ggglhgsg@ggbn?gggﬁ?ﬁ%E@iﬁhéb#ﬁeme@5203a

and continuous ffbérs are t oget her conposite web 200

which to, in turn, fed frc he left as viewed in_.this dia step
I'l, transvépsenykoppddit & E& S &gg‘régi8%§p2§1(hgﬁﬁﬁ%g%%%"g§%ggl?gae li nes

of the conposite web 200 are clanped so that hese sLdehgd%edpgrEths 231
m ght be streetickddtionfpohs subsegudine sthgr: 3b are discharged tr

plarality of extruding ncrzles ino= 1llusltrated) and
accumulated onto one surface of elastically stretchable web
03z destined to form the inside sheet 3a of the backsheel
3. Then, a pilurality of bonding zones 221 are intarmittently
farred in which these stretchable web 203a ard continucus
Fibers 220 are welded together to form corposite web 200 which
tg, ir turn, fed from the lefi as viewsd in this diagram.

In step II, transversely cpposite side edge regicons 231
indicated by obligque lines of the compesite web 200 are
clamsed so that these side edge portlons 231 might be
stretched in the subsequent stops.

In step II1I, a transversely middle reg:ion 232 cf the
composite web 200 which is free from Lhe clamping effect is
transversely stretched by at least 30 % or more, preferanliy
by 80 % or more, move preferakly by 200 % or rore.  In this
step III, the stretchakle web 203a is elaslically stretched
ard the continuous fibers 220 are inelastically stretched

between the respective pairs of the adjacent bonding zones




In step Il1l, a transversely mddle region 232 of the conposite web 200
which is free fromthe clanping effect 0; transversely stretched by at

| east 50 or nore, preferably by 80 %or nore, nore preferably by 200 % or
nore. Inthis step IIl, the stretchable web 203a is el&dtiTeBEE 284 et ched
and the continuous fibers 220 are inelgstically stretched between the
respective pairs of the adjacent bonding zones 18 OCTOBER 2004 - 12 221,
221, in other words, stretched under plastic deformation. Along the
transversely opposite side edge regions 231., both the stretchable web
203a and thel @il niaustfdbersd220saretcmot wideat phedt 1 omastepna Mot he
conposite web 2CC having been stretched is contracted under a contractile

force of the,sretehablesaeh 203aand therieal tapeat heyconposit e weth 200 is
uncl anped. The contracted conposite web 200 obtained it the manner as has

been descr {hed, IRY BE.GUL |DL0;39, ApREOBLL AL ENGULL keoo0d &) Lhe

backsheet erern the mddle region 232 and the side edge
regions 231 of Lhe conposite web 200 define the inside sheet 3a and the
out si de sheet %BI%FCFEQ' backsheet 3, respectively. The continuous fibers
220 and the bonding zones 221 correspond to the continuous fibers 20 and
t he bondi ng zonedn 2 ew é¥peths visimpe it a Hebbdek dh@ariggecn stretoaed

iz contract-ed under a contractile force of the stretchab:.e
wan 203a and thereafter the composite web 200 1s unclampsad.

Tne contrac-ed conpoesite wek 200 abtalined in the menner
as has peen described may be cut into an appropriate length
Lo obtazin the packsheet 3 of Tig. 1 wnerein the middle reglion
232 and the side edge regisns 2321 of Lhe composite weh 200
define the inside sheet 3a and the outside sheet 3k of the
backsheet 3, respectively. The continucus fibers 220 and the
bording zores 221 gorrespond te the continuous fibers 20 and
the bonding zones 21, respeciively. In the kbacxishest 3
cbhtained through these steps, the continuous fibers 20
ex-encing within the range B have been stretched at a higher
ratio than the continnovs filoers 20 extending in the zcnes
B and ccasequently the formers are thinner Lhar the latters.
The ratio L/D between each pair of the adjacent bkonding zones
21, 21 1is largex:in tne range A than the ratic L/D in the ranges

B. The oulside sheet 3k comprising the continuous fibers 20

is more bulky in the rarge A than in the ranges B since the




I,

obt ai ned through these steps, the continuous fibers 20 extending within
the range A have been stretched at a higher ratio than the continuous
fibers 20 extending in the zones B and consequently the fornmers are
thinner Lhan the Tatters. The ratio L/ D between each ; Cfﬂﬁﬁ%#ggﬁplace”t
bonding zones 21, 21 is larger in thegjrange A than the ratiro In the
ranges B. The outS|de sheet 3b conprising the. continuous fibers 20 1is
nore bulky in the range Athan in the ranges B since the - ] 3 18 OCTOBER
2004 continuous fibers 20 have been stretched at a higher ratio in the
range A t RARSIAURE famges BO Thechaeksheetr =3 cokHers amhgktkexizblie and
soft touch in the range Athan in the ranges B. Fig. 6 is a viewsimlar to

rig. | shdn hgeonangereferaedn Q%O%P(E@E Qf S HaNYSMLQ BaB‘ﬁ'fng 7is a

sectional view taken along a line VI in Fig. 6. he di apér
|IIustrate@r@ereég pas A&, £oveki er. ed to cov _grotch and
wai st regions of t he mearerﬁgﬁdggﬁngggbr P %%%rhaHSUAd 5t €876 absorb

body fluids. The absorbent nmember 45 conprlses a core nmenber 44 |lying
inside the’covering menber 40, a |-quid-pervious sheet 42 covering t he
core nmenber 44 and destined to cone in contact with the wearer's skin and
a |iquid-inpervidds SHéet @Y yiing len thdisi.dé Oppased chie theferred

embodinent of tais invention and Fig. 7 is a sectional view
takern alorg a line VII - VII in Fig. 6. The diaper 1
illustrated herein has & covering member £0 adavked to cover
crotch and waist regions of the wearer and an abscrbent rember
43 adapted o abksork body fluids. The absorkbent member 45
comprises a core member 44 lying inside the covering menber
40, a iicuid-pervious sheet 47 covering the core member 44
anc destined to cowe in contzct with the wearer's skin ard
a liguid-impervious sheet 43 lying an the side opposed to Lhe
liquid-pervicus sheet 42 with the core member 44 therebetween.
Both the ligulid-pervious sheet 42 and the licuid-impervicus
sheet 43 are elasltically stretchakble preferzbly ir the
transverse direction, more preferabiy not only in  Lhe
transverse direction but also in the longitudinal direcsion
of the diaper 1. Porticns of these shects 12, 43 sxterding
oultward beyord a peripheral edge of the core merber 44 ars

placed upon znd bonded to eack other by means of hot mslt

adnesive (not shown?. The covering member 43 is=




| i qui d- pervi ous sheet 42 with the core nenber 44 therebetween. Hth the
| i qui d- pervi ous sheet 42 and the |iquid-inpervious sheet 43 are

el astically stretchable preferably in -he transverse direction, nore
preferably not only in Lhe transverse direction but al APyl

| ongi tudi nal direction of the diaper.iy_ Portions of ?ﬁggélgﬁ%gf%m%b, 43
extending outward beyond a peripheral edge of the core 'nenber 44 are

pl aced upon and bonded to each other by neans of hat nelt adhesive (not
shown] . The covering nenber 40 is -14 18 OCTOBER 2004 | ongitudinally
conposed @& iftrshinialdincaggisent 46, aafrear wWAAisst reg@bens47 and.a.crotch
regi on 48 extending between the front waist region 46 and the rear wai st

regi on 47walest kieqiid- § eiviousosheet-43:4 ongiLudi-nal t endi out ward
beyond t he peripheral edge of the care ﬁeﬁber 44 iépﬂgﬁ%gg%“fgniﬁﬁgr

surface of=rbhe ceMmeri ng.enbes: 40 al respecti.ve end porfions_51, 52
thereof in the front waist reJ?d%HQGQQ%dnghe“Fégi Wﬁ?%%ﬁwe%ion 47% al so by

nmeans of QQE&gngmgéggsE&e Sénot ﬁ?ﬁvml“' Wile the Eort{on of the
li qui d-i npervi ous shéet ““43%8kten Liogdtnden e csranPonpi onkwa1d 52 has
been described to be bonded to the covering nmenber 4,1 by nmeans of hot
) . : g y

mel t adheSF¥E™d £9p3P8rdBhpsadi prieet of | theecthe suponer ohd  hothhensed to the
covering menber 40.

to inper surface of the covering membar 490 along respective

erd porticns 51, 52 thereof in the frenl waist *ogicon 46 and

the rear walist region 47, also by neans of net telt azdhesive

(nct shown) . While the poriicn of the ligquid—:mpervious sheet

43 extending hetween the end portions 31, 52 nas beern

described to oe bonded to the covering mermoer 40 by means of

hot melt adkesive, 2t is also possible to leave this porlicn

nob boanded to the covering member 40.

The ocovering mexker 40 ocomprises an elastically
stretchable liquid-impervious inside sheet 10a and an outside
sheet £0b formed with inelastically stretchable continuous
fikers 20. These two sheets 4Da, 40k are bonded together in
ap:rurality o bonding zones &7 formed intermittently ir “he
transverse dand longitudinal, directicas, at lsast i the
Transverse directicn of the diaper 1. Trznsverse

stretchabliity of such covering member 40 is substantially

sirilar to that of the backsheet 3 shown ir Figs. 1 ~ 3.

Specifically to describe, the covering member 40 has the rarge




The covering nmenber 40 conprises an elastically stretchable
| i qui d-1 npervious inside sheet 40a and are outside sheen 40b formed with
inelastically stretchable continuous fibers 20. These two sheets 40a, 9b

are bonded together in a plurality of bonding zones 6;; #
intermttently it the transverse and jsangitudi nal di?g%@?ﬁﬁﬁﬂgﬁzgytleast

i.r the transverse direction of the diaper 1. Transverse stretchability
of such covering nmenber 40 is substantially simlar to that of the
backsheet 3 shown in Figs . 1 - 3. Specifically to describe, the covering
menber 40 *hdTHEY dite t115 tr&HC TOBET mic@D4 Adefined LB Lh8 1o
transversely mddl e zone thereof and he ranges 3 defined on both Sides of

the range rAnges Bhéerange ol bdihe GORId BYOUSfib 0 have, been stretched
at a relatively high ratio so that the cove?ingﬁégﬁ%ér*E(gjgaﬁaﬂgeeasily

stretchedzi,n £hiS JAN9E A LNt ranges, the continuous fibers 20
substantially have not been sfﬁgggﬁe an&”?%egg?ﬁréﬁﬁeq%ﬁ%%ta§o 2asy in

these ranges_R,as,in tgﬁ ?rgnge A Ho stretch the covering nmenber 40. Al ong
the end poition sy GfFfnetedrsaditstt rdi G976 i nanmpmissti domeabera 50
associ ated with the waist-opening is disposed between the inside sheet 40a
and the off§itd¥ sHeetc4Gh ard bondedanget Be | hmethsurkagesofz at|heast one
of these sheets 40a, 40b. :

continuous fibers 20 substantially have nat peen stretched

ard therefere it is not sc easy in these ranges E as in the

range A to stretch the covering merber 40, Along the end

partion 52 of the rear walst regiocn 46, an e astic membor 56

assocliated with the waist-opening is disposed between tre

inside sheet 402 and the outside sheet 40b and bonded to the

irner surfzce of 2t least cne of these sheets 40a, 40b.

In the caze of this diaper ! alsc, the pressire P exerted

on Lae absorbent member 45 comprising the core member 44 1s

suafficientiy zbscrbed by the range & of the covering memoer

40 heing stretched to prevent the pressure P from affecting

2lastic memkers 57 assogsiated  with  the  respective

leg-cpenings. With sn advantagesus cornssguencs, 1t is not

apprehended for this diaper 1 alsc that the pressure P might

cause the members 57 to be disengagesd from the wearer's _egs

and thereby cavse sideways leak of excretion.

While this Znvention has heen deszoriped hereinabove

with respect to the cpen-type diaper 1 as a typical embediment,




In :he cave of this diaper. also, the pres P exerted on the absorbent
menber 45 conprising the care nenber 44 is sufficiently absorbed by the
range A of the cover. i.ng nmenber 40 being stretched to prevent the

pressure P fromaffecting elastic menbers 57 associ at ¢g ctdpER®o04
respective |eg-openings. Wth an advapgageous consequence, It 1S not
apprehended for this diaper 1 also that the pressure P m ght cause the
menbers 57 to be di sengaged fromthe wearer's Legs and thereby cause

si deways | eak of excretion. Wile this invention has been descri bed

her ei nabove 1 @i 11V Eeshetis epfte oper: ttype ghaper:ipasdaatyplcaty i

enbodi nent, 16 18 OCTOBER 2004 .his invention is applicable to a pants-type

di aper. itnés eseinessentdalictodefide-dhe range A of.khe menher; covering
the crotch and wai st regions in which this nenber 1s nore " easily

streLchahl gt hap .t hg Lenwi.ni nes in.the .transversely mddle zone of
SR Eal aar P oely IE P, FBA%NiClny Pdes FEERSTor. M4T4 he

t he nenber but may be sel ectively
di sposabl e_di aper accor d- to is invention, the covering nenber adapted
to cover t?égtT%tcﬁtﬁﬁgcfﬁglﬁaiE?anreﬁhﬁnsf?§aﬁaﬁﬁﬁd gonElat .in t Héecoveri ng

menber can be nore easily stretched in its transversely m ddle zone than
inits tr%ﬁ?%@@lbﬁﬁéélﬁezgtﬂ@iédge pembéois:t nathod iss criigua v
definea in any desired zone.

.In tLhe disposable dlaper according to this invention,
the covering member zdapted to cover ke crovch znd Lhe waist
regions is forred so that the covering member can be more
easily s8iretched in its transverzely middle zone Lhan in its
trarsversely opoosite side edge porticns. With this unigue
drrangement, the pressure exerted from the wearer's hady upon
the absorbert core renber as Lhe diaper is put on the wearor's
body is substantially prevented from affecting the elascic
members sssociated with the leg-openirgs. In bkis way, it
8 possinle to eliminate an anxiety that the elzstic membkers
might be disengaged Zrom the leqs and, as & result, excretian

might leak sidewavys.




arrangenment, the pressure exerted fromthe wearer' s body upon the
absorbent core nenber as Lhe diaper is put or, the wearer's body is
substanr.ially prevented fromaffecting the etasLic nenbers associ ated
with the | eg-openings. In L-h.i.s way, it -w Possibl eigodaidBERaNEL an
anxiety that the elastic nenbers m gh{7be disengaged fromthe !egg and, as
a result, excretion maght |eak sideways. - 17 WHAT IS CLAIMED IS: IS
OCTOBER 2004 | A disposabl e diaper (1) conprising an elastically
stretchabl e covering Texber (3) adapted to cover diaper wearer's crotch
and wai st wegiTons andIHMEDI goi:d- absorbent care nenber (4) sandw ched
between a |iquid-pervious sheet (2) destined to cone in contact with skin
¥ diaper 01 wearer and said covering nenber, wherein: said covering
menber (3) =3073 of an elastically stretchable first layer (3a) and an

i nel asti ca;LI y stget %lgjl %bz_gelcg{ggoﬂ%%wer, (J3b J?ré%") EE‘ a,pl | xedETy%Of

continous fibers ( ndous elng sai d
first |ayer §3a) at | east, a pair of bﬁndlng zones éZ spac d from each

other so tR&t® nge COUERIAG oTSFERT | drgt HI2GPSald EOMEMUBLAPHY ber

(20) extending between said pair of the bonding zones (21) to a distance D
in strai ghtefine' patvdern: and waist regions and a liquid-absorbent core

membar {4) sandwiched ketween a liquid-pervious sheet [2)
destined to come in contact with skin of szid diaper (1} .wearer
and said covering member, wherein:

zaid covering member {31 consists cof an elastically
stretchable first layer (3a) and ean inelastically stretchable
second layer (3k) formed with a plurality of continucus fibers
{20} and said continuous fikers (20} keing fixed to said firs:
layer (3a) in at lezst a vair of bonding zones {(21) spacaod
from each cether so that L/D, i1.e., a ratio of a length L of
said continuous fiber (20) extending between said pair of the
aonding zones [(£1) to a distance D in straight line hetwssn
sald palr of bonding zones {21} is larger in z desired rangs

of sald covering member (3] than in Lhe remsining zorns.

2. The diaper (1) according te Claim 1, wherein said
desired rarnge 1z defined irn a transverssly micdle zons (L)

of said diaper {1).




said pair of bonding zones (21) is larger in a desired range of said
covering nenber (3) than A Lhe remaining zone. 2. The diaper (1) according
to Claim1, wherein said desired range is defined in a transversely mddle

zone of said diaper tl1). -15 | OCTOBER 2004 3. The di ding to
Claiml wherein said first |ayer (3a);s.s formed with gﬁégﬁgjﬁ‘%@%ﬁf{,

stretchable f Imor a nonwoven fabric made cf crinped fiber. 4. The diaper
(1) according to ClaimlIf wherein said continuous fibers (20) of said
second | ayer (BQ) are Tide of polypropylene: or pr'ooylene copolyner. 5.
The di aper (1) adGoRdrRErt bl Clagiomrtiinsheoet Ta:sailg fihsbinlayel £63a) iS
farmed with a |iquid--inpevious sheet and lies inside said second |ayer

(3b). 6. Teeedi dpen (&.JoanedndithgahoeChatmd  whereinsaid firs t |ayer
(3a) is formed with a liquid-inpervious sheet and |1es i nsi dé sai'd second

| ayer (3b) s@rthatsrsaigfi S [ a%l y..be used as a

Iiéuir§-i§bervioﬁ§wi§t%§ﬁé£?1f#§¥ﬁ#5%§§ fﬁpgé%g“'nenber (4) . 7. A process

for making it di sposable diaper (1) conprising an elastically stretchable

covering nmenber (3) adapted to cover diaper wearer's crotch and wai st

regi ons agd a y
. “he diaper (1} according to Claim i, wherein said

contirucus fikers (20) of =2aid second layer {3b) are made of

poclypropylens or prooylene COpoLymer.

5. The diaper (1) according te Claim 1, wherein said Firse
layer (3a) is formed with a liquid-impervious sheet and 1:es

insice said secord lavex (3n).

&. Thne aZaper {1} according to Claim 1, where:in said firet
layer (3a) is formed with a liquid-impervious sheet znd lies
inside said second laver (3b) so that said firss layer {3a)
may be used a5 a ligquid-impervicus backsheet {3) for said core

memner (4h

7. A process for making a disposable diaper (1} comprising
an elastically stretchakle covering member (2] adapted to
cover laper wearer's grotch and walst regiorns and a

ligquid-zbsorbent core member (4] sandwiched between a

liguid-pervicus sheet (2) destirned to come in contact with




| i qui d- absorbent core nenber (4) sandw ched between a |iquid-pervious
sheet (2) destined to cone in contact with - 19 18 OCTOBER 2004 skin of
sai d di aper wearer and said covering nenber {3; , sa. process conprising
the steps of: banding an elasticaly stretchable first 3 nl)ncdesti ned
to formsaid covering nmenber (3) and_ggsecond | ayer 8#g¥?P%?§§diﬁ%th a
plurality of inelastically stretchable continuous fibers 120) together in
a plurality of intermttently forned bonding zones (21) and thereby to
form a conposite sheet (200), stretching only a portion of said conposite
sheet 1208finncHneidi deepianears haindabddf &6oé vl Yy eferkia) (Bor ningassaid
portion may be elastically stretched together with said continuous fibers

(20), andp&b@@5be@mh@giggﬁbdtggngggkgeaggeet contract under a contractile
force of said first layer (3a) to formsaid covering nenber (3).
bending an elasticalliv stretchable first layer {3a)
deskined teo form said covering member {(3) and a sccond laver
(b} forred with a plurality of inelastically stretchakle
centinuous  fikers  {2))  together in  a  plurality of
irterrittently formed bonding zones (21) andg thereby to [orm
a composite sheet (200), stretching cnly a porsion of said
composite sheet {200) in one direction so thkat said first
layer (2a} lformirng saild portion may ke elastically slbretched
together with said continucus Zibers (20), and then lsaving

said composite sheet contract under a contractile forece of

said first layer (2a) to form sald covering member (3},




