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2003-009351 S PECI FI CATIl ON DI SPCSABLE

DI APER 5 TECHNI CAL FI ELD OF THE | NVENTI ON The present
invention relates to disposabl e diapers for

absorption and contai nment of bodily discharges. 2pn3.000351
BACKGROUND ART OF THE | NVENTI ON 10 There are wel |

known di sposabl e di apers conprising a |iquid-pervious
topsheet facing the diaper wearer's skin, a

l'i qui d-i nper vi ous backsheerIFacing away fromthe

wearer's skin |J qui.d- r e i nterposed
bet ween t hese s eg't? gngu Egolﬁ |%uﬁ2gttog%gefi ne, in al
ongi tudi nal direction, a front waist 15 region, a rear
wai st region and a crotch regi on extendi ng between

t hese wai st regions. This diaper is curved in the

| ongi t udi nal direct ilorE RUSIHBHFh & tFdI8heet | nsi de, so
urine discharged onto the crotch regi on may snoothly
spread fromthe urine discharged spot in a transverse
direction but not in the 20 | ongitudinal direction.

T%gﬂﬁigﬁgigfiﬁg§ﬁ9%ﬂﬁ?%ﬁﬂhtfﬁ@ﬂiapef put on the

s, Tn principle, gbsor ed by the core through
the topsheet, such absorption is not conpleted at once
asPareia s

but Lheceresprtt irEenslPaKenl AT F% 1E§ehF foF

di scharged urine 2003-009351 -2 is absorbed by the
alworeplion arderedrtia intettort wakl dhsbrirhdrdes ot al

quantity of discharged urine as quickly as possible, a
BACKGROUND ART OF THE INVENTION

There .are well known disposable diapers ceomprising 4a

liquid-pervious topsheet facing the diaper wearer's skin, a
ligquid-impervicus backsheet facing away from the wearer's skin
and a ligquid-absorbent core interposed between these sheets and
configured todefine, in a longitudinal direction, a front waisl
region, a rear waist region and a crotch region extending
retwaen these waist regic;ns. This diaper is curved in the
longitudinal direction with the topsheet inside, so urine
discharged onto the croteh region may snoothly spread from the
urine discharged spot in a transverse direction but not in the
longitudinal direction., While urine dizscharged on the diaper

put on the wearer is, in principls, absorbed by the core through

the topsheet, such absorption is not completed at once but a

-

certain time is taken until a total gquantity of discharged urinc
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generally entire area of the core is preferably
utilized by facilitating discharged urine to spread
in the transverse 5 direction as well as in the
| ongi tudi nal direction. To neet such requirenent 2065he09351
di sposable d 1. ape r incl uding a plurality of
splits facilitating discharged urine to spread in the
transverse direction and at .the same tinme in the
| ongi tudinal direction is di'scl osed, for exanple, in
. Japane - Rate Appl{cat i IR cNRan absorb the
Jjﬁ@@??gﬁgfﬁggtiﬁ%gérgﬁli%iqugggxgﬁggngg%cgg-as to be
spaced apart one from another.not _only. in the s
t P SEe i PACELGRUBRECEI BB TR FReTTbRYTY (il mgssible. 2
direction and penetrate the core in its thickness _
gefiamctliprent o myahede Wy aage tife RIGFeT@Rd Yy utilized by
backsheets are put flat and 15 joi ned together so that

rdde tapsheet df ermsrge@ovesnel ang 4hesed spl ithe. Warsverse
the di aper disclosed in the above-cited Publication,

dfj}es&th%{ﬁ ﬁ@éﬁ[ﬁf is i%iggcf 1&5}@&&&&%19&%&&&

Sprea ongl t udi Irection and at the sane

time perneates through t he cor e t hr ough_1 t s are..
2 GefT B bAIREFCBALF ot ol odt THe U Bogas Pa QL ing
are adjacent in the |longitudinal - direction to spread

a ipd urted ittnandveps et di faet et ing e bag@sst UrRBedF 4 pdread
di scl osed in the above-cited Publication, inmediately

iaf tae hasrheanrdi sghasgedoontod he: 2008- @GAB51timd in the
topsheet, urine spreads on the topsheet and

l%% L ANeoUS Vre dd 1QWS 1Nl P E NEs L @S PRGE IE%QTIRQVEE Japanese
endi ng on the particul ar

Patent Application Publication We, 1997-51213A. These splits
are arranged so as to be spaced apart one from another not only
in the transverse directisn but alsc in the lengitudinal
direction and penetrate the core in its thickness direction.
Llong these splits, the top- and backsheets are put flat and
joined together so that the tapsheet forms grooves along these
splits. With the diaper disclosed in Lthe above-cited
Publication, discharged urine is guided inte these grooves to
spread in the longitudinal directicn and at the same time
parmeates through the core through its area defined between each
pair of the grooves which are adjacent in the longitudinal
direction to spread in the transverse direction.

In the case of the diaper disclesed in the above-cited

Publication, immediately after has been discharged onto the
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spot onto which urine has been discharged, there is a
possibility that urine mght not imediately flowinto
the 5 grooves and consequently retard urine to spread
in the longitudinal direction. If urine is retarggg.onessi
to spread in the |longitudinal direction, nost of
urine will spread in the transverse direction of the
di aper and not only nake it 3inpossible to utilize the
entire area of the core but also cause 10 sideway
| egkage of _wurin t t regi.an.. 14 J: 5
B et of CEHIS prBEEAE | Rentron FS Brovids i shacasi sty
di apers allow ng discharge urine_to spread i hthe ficul
£\ SRoiDGal T T GPPEEE SR M ier oByPAT Ry Ghe Particular
generally entire area of the core to be utilized for
= gabis ompitticonwbi chir i el e 5 hRESCEOSURE iIgeFHEa NVEREOR 15 2
According to the present invention, there is provided
pdss O SpoSabtiea € apehecanfhguned temdefiamely filamt into the
wai st region, a rear waist region and a crotch region

g?&%w?@gi !gtglcpelziﬁ}ﬁggqvagggfyzoré@ﬂ E%%in%_r‘stoa%read in the

conprising a 'l qui sorbent ‘core having an upper

surface facing a wearer's skin and a |l ower, surface . .
LEaGH ey TESRORS vedf oFf B8 din  hAG- Edt G aFRE S5V aF the
the crotch region and further into the front and rear
lowagstudeyrbndirgc2dos- 008381 ofj Lringuitd-Per §p6833 in the
first sheet having an upper section covering the
+ UPRet ek T ade el ibhe ©br ehandlimgd-onesrndectiotonocby eniakg it
t he
impossible to utilize the entire area of the core but also cause
sideway leakage of urine from the crotch regiom.
It is an cobkject of the present invention to provids
disposable diapers allowing discharge urine to spread in the

longitudinal direction and thereky allowing a generally entire

area of the core to be utilized for abscrption of urine.

DISCLOSURE OF THE INVENTION

Aoocording to the present invention, there is provided a
dizposable diaper configured to define a front waist regiomn,
a rear waist region and a crotch region extending between these
waist regicns, and comprizing a liquid-absorbent core having
an upper surface facing a wearer's skin and a lower surface
facingawayfrmmthéwaarer*sskinandextendingeverthecrotch

region and further into the front and rear walst regicns, a
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| oner surface of the core, and a |iquid-inpervious

second sheet |ying outside the |ower section of the

first sheet. 5 The disposable di aper f urthe r

conpri s es the upper section of the first sheetsyy3.gou3si

extending upward, in a vicinity of a |ongitudina

center line bisecting a transverse di nension of the

di aper, fromthe upper surface of the core so as to

define a tubular |iquid passage extending in the

| ongi t | Long .t t r
AR R e S SR ﬂa‘%l%gq%ﬁdhﬁggéa%%Eﬁf’f‘ancd?“neg ing

at least fromthe_front waist t owar. d th
5% AP H SFORCCTRE TIOSENE RHIGhEIGIFY Feades PREsring the

followi ng preferred enbodinments. 15 A slit forned
1ooaplsetrdlayzat hf dighce he, cordkeai i quisd timirskibgyg: s second sheet

direction along the longitudinal center |ine extends

14 0nd heut 4 o tieli Nake i s@edi o @t dreastifstomHider front
wai st region toward the crotch region; and t he | ower

sect |-pl. i sblie ;:»'l%ﬁ&elaég;{ke  EXEEUHMAILL L& AP ection

| ower ™ sur rough 2 |t SO as

d ab | t lly d bi
oF oheant Copalaebe St ind’ e %rec??%?#t%ﬂ%w%% of a

the tubular liquid passage The first sheet is forned
16nont ad hyal optite e ¥ins hise203906985ansv§rApntbYepsicn of
fabric and the upper section defining the tubul ar
thé i ZhepBs Tagen has @ﬁmbegum itf hhgherrs manaa fobdefine

density

a tubular liguid passage extending in the longitudinal
direction along the longitudinal center line; and the tubular
liquid passage extending at least from the front walst region
toward the crotch region.

The presant inventicn includes the following preferred
smbodiments.

Eslitfofmedcompletelythroughthecorejj1itsthickness
direction along the longitudinal center line extends in the
longitudinal direction af least from the front waist region
toward the crotch region; and che lower section of Lhe first
sheet extends upward from the lewer surface of the core through
the 51it s as to be exposed above the s1it, generally describing
a leoop and cooperates with the upper secticn to define the

tubular liguid passage.

The first sheet is formed from a hydrophilic fibrous
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in a subsection of the upper section except the

tubular liquid passage. 5 The | ower section defining

the tubular liquid passage has a fiber density higher
than a fiber density in a subsection of the | owelasgngasy
section except the tubular |iquid passage. BRI EF

DESCRI PTION OF THE DRAWNGS 10 Fig. 1 is a partially

cut away perspective view of a di aper as one

enmbodi ment of the invention;"Fig. 2 is a sectiona

vi ew taken_ al on h [ o Fi.Q. 15 G j -
n%ﬁ%%%é?bﬁ%?‘V?e%?%agg% gﬁghg F%gtﬁﬁﬁaﬁﬁﬁéhﬁqdg%ﬂ?ﬂ%ﬁ%ula_
Fig, 1, Fig. 4 is a partially cuta per spective_View .

L Lok 5 SSHE BRATRF e REBAL it BhET N thgeht PoR de ity
Fig. 5is a sectional view taken along The line V-V in
iFigg sulbse20iBhgof G lies uapsecspondbn viaeRakds Rilbugathelgquid
line VI-VI in Fig. 4, Fig. 7 is a partially cutaway
pPeEspective view showi ng another preferred enbodi ment

of the invention; 2003-009351 -6 Fig. Bis a

secti (V=) I i [+ M ohBea
o, e ang et G B ralhh HPa A Y srdmege e

line I X-I1X.in . ) , , ,
a fiber density higher than a fiber density in a subsection of

the lower section except the tubular liquid passage.

BRIEF DESCRIPTICM OF THE DRAWINGS

Fig. 1 iz a partially cutaway perspective view of a diaper
as one embodiment of the inwvention;

Fig. 2 iz a sectional wview taken along the line II-1I1 in
Fig. 1;

Fig. 3 is a sectiocnal view taken aleong the line III-III
in Fig. 1;

Fig. 4 is a partially cutaway perspective view showing
one preferred embodiﬁent of the invention:;

Fig. 5 iz a sectional view taken along Lhe line V-V in
Fig. 4;

Fig. & 15 a sectional view taken along the line VI-VI in
Fig. 4;

Fig. 7 is a partially cutaway perspective view snowing

another preferred embodiment of the invention:
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Fig. 7. 5 DESCRI PTI ON OF THE BEST MODE FOR WORKI NG OF

THE I NVENTION Details of a di sposabl e diaper

according to the present invention will be nore fully
understood fromthe description given hereunder wgthng3s)
reference to the acconpanying drawings. 10 Fig. 1 is a
partially cutaway perspective view of a diaper 1A as

one enbodi nent of the inventjon, Pig. 2 is a sectiona

view taken along the line I1=11 in Fig. 1 and Fig. 3
Is a sectional, _vi - t,hey L Id b hhlyde_yrrT
s GEFL LRl sYhetoaken g ongeinlianyld bbbividy

~indicated by an arrow X, a longitudinal 15 direction

i stiddi tat®fl by an arrow Y and a thickness direction
is indicated by an arrow Z. Termused herein "inner
surf aties! 9 0f 4izssttiandisedemdigkertal g Lrendine IX-IX 1n
| eak-barrier sheets 10 refers to the surfaces of

ridese, sheets 3, 4, 10 facing an absorbent core 2 and
termused herein "outer surfaces" of these sheets 20
3, 4, 10 refers to the surfaces thereof facing away
fromthe core 2. The diaper | A conprises the

| iquid-absorbent core 2 he__ liquid-peryi f] -
oyl ST VeR | M AT I Sy bR coatie Djireron
I i qui d-i npervi ous second sheet 4 |ying outside a | ower
sect | beita dis tdfe af i gposhlkebe Biatrer sigtasENIDRer the present
section will be described l|ater. The diaper 1A is
1 6O8ht Otk ek 10 Hefdare fiun lyhenderstood from the description

given hereunder with reference to the accompanying drawings.

Fig. 1is apartially cutaway perspective view ol a diaper
12 as one embodiment of the invention, Fig. 2 is a scctional
viewtakenalongthelineIIuIIinEig.].and?ig.fiisaéectimnal
view taken along the line III-IIT in Fig. 1. In Fig. 1, a
transverse direction is indicated by an arrow ¥, a longitudinal
direction is indicated by an arrow ¥ and a thickness direction
is indicated by an arrow Z. Term used herein "inner surfaces"
of first and second sheets 3, 4 and leak-barrier sheels 10 refers
to the surfaces of these sheets 3, 4, 10 facing an absorbent
core 2 and term used herein "outer surfaces" of thess sheets
3, 4, 10 refers to the surfaces therecf facing away from the
cora 2.

The diaper 1& comprises the ligquid-absorbent core 2, the

ligquid-pervicus first s=sheet 3 covering the core 2 and a
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| ongi tudi nal direction, a front waist region 5, a rear
wai st 5 region 7 and a crotch region 6 extending

bet ween these waist regions 5, 7. This diaper IAis

of a so-called open type in which the front andanhgaioosst
wai st regions 5, 7 are connected with each other just
before the diaper 1A is put on the wearer. The diaper

1A further conprises a pair of side flaps 8 10 Ivying

out si de transversely opposif%’side edges 2a of the

core, 2 and‘extendln [ | opgL ﬂgﬁdglrpg&éggectlgn
LRt 1 6h ELO %Eéé@ﬁkgg égg%ons 5° 7 and
galr of end flaps 9 Iylng out si de i tudi

a
Shest 1S erlsoahs P IOk P MaTaSER L Rt | Re R T bed
transverse direction across the front and rea[ wai st
1409t ons THe Sdidperesphctivebynfigurkd crot e idégi-onls, the
the side flaps 8 respectively describe circular arcs

eémf&@iﬁamﬂv@bﬁﬁwr d ¥roas ViaewedrienibheStranssmer se st
rection of the dlaper 1A. The diaper IAthus has a

?&gﬁﬁa}hyfpouggj%%ﬁe eoﬂlgnégtﬁﬁaﬁﬁg Betwb8htse waist

d- i'npervious barrier sheets 10 extendlng in
20 the | ongitudi nal dlrec Lon are attache
regipeet fvel si db1st PdgEes. 1ihdScaFe® 238x?%ﬂa%8 nyhgee 10
crotch region 6 and further into the front and rear
whatstthedirons 5pd7rand msﬁtaﬁegp@paérﬁzob@-r@ogsspectm with
surface 11 facing the wearer's skin and a | ower

o8uhf 8B 12 faei PEfoaMayhé rampde Leat erpst ski nthdhesarer.,
core 2 has a slit 13 conpletely through in the

£hi Ckpgssy Al Seet] ANt LI Nt SW LAGE 1T sl@el Aeaps &

| ower “sur e 12 and extending I n the I'ongitudina
lying outside transversely opposite side edges Z2a of the core
2 and extending in the longitudinal direction between the front
and rear waist regions 5, 7 and a pair of end flaps 9 lying outside
ioﬁgitudinally opposite ends 2b of the core 2 and extending in
the transverse direction across the front and rear waist regions
5, 7, respectively. In the crotch region 6, the side flaps &
respectively describe circular arcs which are convex inwardly
as viewed in the transverse direction of the diaper 1A. The
diaper 1A thus has a generally hourglass-like planar shape. A
pair of liguid-impervious leak-barrier sheets 10 extending in
the lonaitudinal directiecn are attached to the respective side
flaps 4.

The core 2 extends over the crotch region & and Turther

into the front and rear waist regions 5, 7 and has an upper




I - .

5 direction. Mre specifically, the slit 13 is forned

inthe wvicinity of a longitudinal center line L

bi secting a transverse dinension of the diaper 1A and

extends in the front waist region 5 and generally a

front half of the crotch region 6. In other worddl(3-00935]

the slit 13 is formed in a transverse mddle of the :

core 10 2 and extends generally over a front half

thereof. The care 2 conprié@%‘a m xture of fluff pulp
Sigrf@ ces Up dacabgor e by Ly articles or a m xture of
Sur el gﬁ%k%})FQH@’ PUFE i st candl? facing

fluff pulp, super-absorb
awisher ARRk-ast,] thetic resin fibers, in any case,
515 SR ki -1 riom feve. 5 25 5hy snanang Yorphgtey

conpressed to a ‘desi
. 2.1s.entirely wapped with a |iquid-pervious
*h ely Pp! q p
ZREdP IhcHiEs ol Tinete daert dom ander {0 REpKRNLthe. 1]
shape and to B

tocg e ﬁﬁfron1getting out of its initial

pr&fent"Werhespolaarer 1 pashiiclees sham.f al | | off. The

5 d_first sheet 3 is formed froma ﬁydrgp%di%ggib?%%%tuﬁbﬂal
Inonwoven fialrd espand Mas, @n, upper section 14 entirel

S ores 2 aied in the

covering the upper surface 11 ©
covering the | ower surface

vid DWeF $gct i - i_r.el , .

12 of 1 heEg clg}lr?leq]l%.U%an at]h‘égf\}‘&%? Al Ldfisdve drongitatiaalrse
dhg er .line b,(.t .. e. , inthe vicinity of the

008351 19BpKi 1A 23 exgemes dl yha Aot whakf ;o

t he upper section 14 extends wupward, generally

5 agesernBragla 4 dopntGhRarab Vi IoplehaLL off oL

| oner section 15 extends upwardly fromt ower
worslsr, f abe e 0 e slit 13 and extends
s 0ft 11361 §OF Bt PEY Qq:ltcjl}lS?El"SE m::sdele of the core

upwardly fromthe
10 2 and extends generally over a front half thereof

%n other

The core 2 COMPrises a mixture of fluff pulp and
sSuper-absorbent pelymer particles or a mixture of fluff pulp,
super-absorbent polymer particles and thermoplastic synthetic
resin fibers, in any case, compressed to a desired thickness.

IS Preferably, the core 2 43  entirely wrapped with a
liquid-pervicus sheet such as 4 tissue paper in order to pravent
the core 2 from getting out of its initial shape and to prevent
the polymer particles from falling off.

The firat sheet 2 is formed from a hydrophilic fibrous

20 nonwoven fabric and has an upper section 14 entirely covering
the upper aurface 11 of the core 2 and a lower seckion 15 enri rely
covering the lower surface 17 of the core 2. In the vicinity

of the longitudinal center line L (i.e., in the vicinity of the
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5 upper surface of the core 2, generally describing a

| oop. The wupper and | ower sections 14, 15 of the

first sheet 3 swell up in this manner to define a

tubular Iiquid passage 16 extending along the 103000351
| ongi tudi nal center line |.. The tubular 'liquid ’ )
passage 16 has a generally Qi ke crass-section and
extends 10 fromthe front wajst region 5 toward the

crotch region 6 (See Figs. 2 and 3). The subsection
LQflat éz'ﬁ@f?élfg%ﬁ fP&héﬁaﬁ?C&PEhé é#Q%EE oh'lqlué9~ends
assag 18 has Tt i hner surface | Rt erm t

j oined to the p surface 11 of the core

oBiBSEct FERSTSL B GFSEHEPTghed i oﬁ%rﬁéﬁ&*i foLFAREaLF
surface intermttently joined to the |ower surface 12
cofthshe overes 2ot Tive 1Subseendsmrwegr by Lhem Ykl oygdt fanface
15 has its inner surface intermttently joined to the

ofnnigs sid aceegbniihehsedand 1Sheell kivdong U@ rdly from the
transversely opposite side edges 2a and the

E: pgi é&ﬁfdﬂ?é I 20e0PpOSIA e%%ﬁ%$a§@F°&e£EElEPﬁ§ azlo-:EIE:e The

per ower sectlions aced upon each
ot her _around the tubular e 16 .ma
BB OO Her PS5 MRS At (6P GoRe Ly U I rugparell o
section 14 defining the r r 2003- 00935| -tn t ubul ar
1hi gl 8 pas sy e 1%t snhighebuilanl thatdire adrge 16 extending
subsection 17 of the upper section 14 except the
atohyl ahe ilpfigh passage cdbteSi Mihar fy, ahd beibdensi t yguid
of the I ower section defining
pazsage 16 has a generally {}-1like cross-section and extends
from the front waist region 5 toward the creotch region & (See
Figs. 2 and 3.

The subksection 17 of the upper secticn 14 except the
tubular liguid passage 16 has its inner surface intermittently
joined to the upper surface 11 of the care 2. The subsection
18 of the lower section 15 has its inner surface intermittently
joined to the lower surface 12 of the core 2. The subsection
18 of the lower section 15 has its inner surface intermittently
Joined to the inner surface of the seccond sheet 4 alcoag the
transversely opposite side edges 2Za and the longitudinally
opposite ends Zb of the core 2. The upper and lower sections

14, 15 placed upon each other around the tubular liquid passage

16 may be bondaed together or not.

N fiber donsity of the upper section 14 ﬂeﬁining the
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the tubular Iiquid passage 16 is higher than that in
the 5 subsection 18 of the | ower section 15 except the

tubular liquid passage 16. Around the tubular liquid
passage 16, the upper and |ower sections 14, 15
a range of 0.B¢-009351

preferably have a fiber density in
10-5 to 18 x 10-5 g/mB and a basis weight in a range

of 10 to 100 g/nR2. In the subsections 17, 18, the

upper 10 and | ower sections M2, 15 preferably have a
tfbdierr deRsh Hypd £ Ra&n af .0.3 100 to 15 x 10
g/ 8 ang a )t;%si sa%eilghfggihr%ghfrr EEGB Gta 8 it A @ uisRct ion

17T k-barrier sheets 10 extend between the
| Igﬁgilt?%d}lﬁgﬁﬁs%ﬁgﬁgﬁ & eWEE TR tapshe £ Ukhe dredk-udld bk sage

j_Gshegts. 15 10 respectively have fixed |ateral zones
10a" &Rt LABE Hg @ it H@ngﬁtydbﬁaih@ilﬁ#éﬂ(¥&d%ﬂﬁﬁ d8finin
ththe si%;ggdges 2a of the core 2, novable zones 10b J
Exttarrdi i Mdghed | pagktydi nal dir ' nd normal ]y |
¥ he upper SATI ohl14 ofat el the

bi ased to rise up above the upper ctron
subbestishest o3 and 1| QRY inal l.y. opposite fixed end
%ggjfmﬂ ¥ EaﬁggFEErt]?/\eaité’Purl@g?i bhgaid

zones 20 10c lying in't ront

a2 ang cql | aps: inwardly as viewed in the
P t?%%%verseglf¥§%f%5ﬁ*Sg%Pﬂérd#éﬁéﬂd pAssEhastEcathy upper
et chabl e nenbers 19 extending in the |ongitudina

t !
a”‘gii‘%‘ﬁﬁ' oif drieetortd.adts pirpfartadthetdatre HPPEKar density in
2003-009351 ~-il .margins of the respective novable

2 FEHES A0B). STked @ elastlisc x MerbersE9.a5e, secured to _
the respective novabl e zones 13% in ag&n%ﬂﬁééH%rﬁﬁlght +0

a rishgseoel@ptC1®ers 18, 3L ﬁﬁéggggiﬁﬁéhrﬁaﬁéf the upper

and lower sections 14, 15 preferably have a fibey density in
@ range of 0.3 x 107 to 15 x 10™ g/mm’® and a basis weight in
a range of 8 to 100 g/m”. |

The leak-barrier sheests 10 extend between the
longitudinally gppesite end flaps 9. The leak-barrier sheets
1t respectively have fixed lateral zones 10a extending in *he
longitudinal direction cutside the zide edges 2a of the core
2, movable zones 10b extending in the iongitudinal direction
and normally biased to rige up above the upper section 14 of
the first sheet 3 and longitudinally oppozaite fixed end zones
10c lying in the front and rear waist regions 5, 7 and collapsed
inwardly as viewed in the transverse direction of the diaper
14. Elastically stretechable Members 1% extending in the

longitudinal direction are contractiﬁly attached toc upper
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of the respective novable zones 10b. 5 The side flaps

S are forned fromtransversely opposite |lateral zones

4a of the second sheet 4 extending outwardly beyond

the side edges 2a of the core 2 and the fixed 'atgbﬁﬂiwm351
zones 10a of the respective | eak-barrier sheets 10. 1n

the respective side flaps 8, the |lateral zones 4a of

t he second sheet 10 4 and thE fixed | ateral zones 10a

of the respective | eak-barri Y~ sheets 10 are put fl at

t Qget her__and, a | at l, Zz nd. -
ek stordle Zenecrdle Mg BiRe R e et
i nner surfaces joined to each other., A plurality of .
Megpedisadti ere neifberyd 30 EREeRBFRGCFAVEHESY INYT tffi TR L 0P o
direction are 15 contractibly attached to the

a espeeti veasi dec ¢ apsB.icTheseersed Yeh astW tameabetis-p@arts
are interposed between the |ateral zones 4a of the

o¥eqond ysheel-t4 vandidhie 1k xeddsatienal zones 10a of the
respective | eak-barrier sheets 10 and joined to the

i nner ...surf.aces,of _these.s . ; ' v
flans X eaFé% o?%%@sf?o%f?dﬁgﬁﬁﬁ%ﬁﬁgﬁ$93%%%%£$f§ﬂg%ﬁgpﬂsl :
zones 3b of the first sheet 3 and | ongitudi nal

A
IFsFIsik eord Lorfes Whe ofFRRY sBRBRY h@éttea%éi%eﬁaﬁtﬁérdl&’
outwardly beyond the |ongitudinally opposite ends of
tehergbrtde? sike eHge8003- 0098554 cour 7 expbdtivdisrwd lateral
flaps 9, the end zones 3b of the first sheet 3 and

ddiendh Z e s 1D wfzddie: isecandhishestr imrshgutts flt In the
together and, along these end zones 3b, 4b, the first

AN S8G0NI; $HESS ps 8, the lateral zones 4a of the second sheet

4 and the fixed lateral zones 10a of the respective leak-barrier
sheets 10 are put flat together and, along the lateral zones
da and the fixed lateral zones 10a, these sheets 4, 10 kave their
inner surfaces joined to each other. Aplurality of legelastic
members 20 extending in the longitudinal dire;ticun are
contractibly attached to the respective side flaps 8. fhese
leg glastic members 20 are Interposed between the lateral zones
13 of the second sheet 4 and the fixed lateral zones 10a of the
respactive leak-parrier sheets 10 and Jeined to the inner
surfaces of these sheets 4, 10.

The end flaps % are formed from longitudinallf opposibe
end zones 3b of the first sheet 3 and lengitudinally cpposite
end zones 4db of the second sheet 4 extending ocutwardly beyond

the longitudinally opposite ends of the core 2. In the
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3, 4 have their inner surfaces joined to each other.

In the 5 respective end flaps 9, the upper and | ower
sections 14, 15 of the first sheet 3 formng the

tubular liquid passage 16 are joined, in a foldeguypﬂﬂg35]
state, to the outer surface of the second sheet at

the respective end zones 4b thereof. The _

| ongi tudi nally opposite fixe% end zones 10c of the
respective 10 | eak-barrier eets 10 are joined to the
outer  surf f h e e
Sberedsr S68eFl bty et pEhed Shdp o G S oot 3
extending in the transverse direction_ ar
a@san%andoFynsfstﬂaWédt% $HE e Speet | Ve rEnan 1G> fgaether
The wai st elastic nenbers 21 are interposed between

anie ehdngoressSkeraf z0826heb{ idist kel r3t aieH t3fs gy sheets
zones 4b of the second sheet 4, respectively, and

1sequradet enthe inner swrfaces oiitheses skt ttkr 4. In the
In the rear waist region 7, the side flaps 8 are

oy Lgh il ASHENELS 225 BRASAE P, 15 of
ﬂ% %%Fﬁg% |%%§ %;%ﬁgfgo%g%aeﬁ%étzie ?géﬁéngrs 23 as a
flxed end zone 22a and a free e zone ,22h bot
tog dididhg ShESthe EraReg; i:EEdtPE’&lﬁ&n?lﬁHéd Piaf?é&g&nde are
zone 22a is interposed between the associated | ateral :
Jrdmedainfa fhéededcandtaheettd thgdonper fiwdddaapéridle second
zone 10a 2003-009351 E3 of the associ ated
drealc- barraer igheetroi@candvicol aed tfoide idmnetherecf.  The
surfaces thereof. The inner surface of the free end

[ WLty r [.6-Senght, i ive
1%3;2@[%%%%\%1%#@%891% B A PrEIPULEIeNshtd Ve rRdResShLe tive

leak-barrier sheets 10 are joined to the ouler surface of the

first sheet 3 at the end zones 3b therecef. Belt-like waist

elastic members 21 extending in the transverse direction are

contractibly attached to the respectiveend flaps 10, The waist
elastic members 21 are interposed between the end zones 3b of
the first sheet 3 and the end zones 4b of the secunﬂ sheet 4,
reapectively, and secured to the inner surfaces of thess sheets
3, 4.

In the rear waist region 7, the side flaps & are provided
with flexible tape fasteners 22 magde of a plastic film. Each
of the tape fasteners 22 has a fixed end zone 223 and a free
end zone 22b both extending in the transverse direction. The
fizxed end zone 22a is interposed between the assoclated lateral

zone 4a of the sacond sheet 4 and the fixed lateral zorne 10a
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free end zone 22b is folded inwardly as viewed in the
transverse 5 direction and rel easably bonded to the
| ateral zone 10a of the associated |eak-barrier sheet
10 by neans of a pressure-sensitive adhesive. Theggs.nngist
front waist region 5is provided wwth a flexible
target tape strip 23 attached thereto, on which the
free end zones 22b of the reﬁﬁectlve tape fasteners 10
22 are detachably anchored e target tape strip 23

made _ of. i.C d
e Mhrarfong & SRak Rt LRR T E T B 80 B0 tomer
direction, The target tape stri [ oLned to,the
SPHTECeSUFPRERSE (TRE SEEtiR 5 éLFE4mTBh%ufr%eerm Fp&E 22
1A on the wearer, the side flaps 8 in 15 the rear -
iwatsttesggiiom Z mires ploeeteupon thedbesdéves ing acdgvoaft - The
the side flaps 8 in the front waist region 5 and then

e £h8eomndr?Banesc2dbd afnddieilnespestdmel tapge transverse
fasteners 22 are anchored on the target tape strip 23

£Qnaect Lh lé%’%b%'b%% e%91c8”t};% 1@%%£§1925ﬁér12%a of the

malst reglon er eupon,
di aper 1A is _formed by a waist-hole gnd a palr of

ABPHGES bel 6F< PﬁéI&EFst BBFBE (notUshdwh) . mifgls  of 2

tubular liquid passage 16 is placed against the )
presyserr'es agnetifriale reafficorives. t hBhei dpgent| Agigtpute@on > 1S
the wearer. 2003-009351 -14 Urine discharged on the
rdi-aneledld PRIATEALRShHI Bricugict haptubit By 23| 4otk ched thereto,

passage 16 first so as to spread in the |ongitudina
%Léﬁf&h%é@ggé éhfaRhbkary, ekfaed reb khis+Ras$RYea0eners
22 are detachably anchored. The target tape strip 22 is made
of a plastic film and shaped in a rectangle of which long sides
extend in the transverse direction. The target tape strip 23
is -joined to the outer surface of the zecond sheest 4.

To put the diaper 18 on the wearer, the side flaps 8 in
the rear walst regicon 7 are placed upon the cuter surfaces of
the side flaps 8 in the front waist region 5 and then the free
end zones 22k of.the respective tape fasteners 22 are anchored
on the target tape strip 23 to connect the front waist region
5 and the rear waist region 7 with =ach cther, Thereupcn, the
diaper 18 is formed by a waist-hole and a paiv of leg-holes below
the walst-hole {not shown).

The tubular ligquid passage 16 is placed against tThe

wearer's urethral region as the diaper 14 18 put on the wearer.
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vertically perneates downward through the tubular

liquid 5 passage 16 so as to spread in the transverse
direction through the subsection 17 of the upper

section 14 except the tubular |iquid passage 16 ag3-009351
wel | as through the subsection 18 of the | ower

section 15 except the tubular liquid passage 16.

Finally, wurine is absorbed Fﬁyough t he upper section

14 and then the upper 10 surtace 11 of the core 2 into

U%%epg{gci%aré é&d%@let}q@'&q’a]p%'}dlﬁgt{” & téQEthW@E the tubular

SEécti on then the Tower ce of the Core 2

intqQ the core 2, an the other hand. The.tubular |iquid.

15 Ae Ay oF6orgs 16 EREEE Aendrt §onPgErD dhallnogBotRHd inal
the subsections 17, 18 of the upper and |ower 15
daecitans wpdersaexespt leky edbecar ofi §bilg passage 16, then
and this is for the reason that the capillary

WRhenemanNen Peetk 4ty ddwnthedt ubutaugh | ghied passbge 16guid
allowing urine to spread in the |ongitudina

1:%'55%%&' og hef.Qr @ouéﬂyf‘@?]&&l@l PRYe: £ 0L PLs TR AT on through

I'qui"d passage 16 to the subsections 17, 18. Even
noved fromthe tub

fter urine 20._.has ) lar liquid
et Sk B 165 deoE psRctrre S Ldtg L L e tof e FrguLer
in the longitudinal directionis sufficiently
Iprpviot passebat 1 §e2$ ovslpr @ad Lot ciphnehensglpeection 18 of the
transverse direction to ensure that spread of urine in
Ithe r2063= 08935 ke x kb thagidtudiatal i ghf@etiseagedn. Finally,
progress before urine spreads in the transverse

iRt L ans o iaedi it Sl ahbaip il ckesphrad hAathen the upper
[ ongi t udi nal

surface 11 of the core 2 into the core 2, on one hand, and through
the lower section 15 and then the lower surface of the core 2
into thke core 2, on the other hand.

The tubular liquid passage 16 has a fiber density nigher
than those in the subsections 17, 18 of the upper and lower
sactions 14, 15 except the tubular liquid passage lb and this
is for the reaszson that the capillary phenomenon occurring in
the tubular liguid passage 16 allowing urine to spread in the
longitudinal direction kefore urine can move from the tubular
liguid passage 16 to the subsections 17, 18. Even after urine
has moved from the tubular liquid passage 16 to the subzsections
17, 18, spread of urine in the leongitudinal direction 1is

sufficiently promoted relative to spread of urine in the

transverse direction to ensure thai spread of urine in the



L0

15

20

direction under the capillary phenonmenon of the

tubular liquid 5 passage, urine spread also in the
transverse direction through the subsections 17, 18 of

the upper and | ower sections 14, 15. In this wayqgm-n093sl
generally entire area of the core 2 can be utilized

to absorb urine and a total quantity of urine

di scharged on the diaper 1A.can be absorbed into the

core in atinme as short as 10 possible. In the case of
this, di,a : 4 | LN& GANsBeeads in the
i e b e o e R A b i
urine mght inmediately spread fromthe spot onto
LKANERSTHPi H&TR551BBen di scharged in the transverse
direction. If the fiber density of the upper and | ower
secti Gmmediatebylmfdraounduint tammAat Lhqdifte passgdeudinal
16 is less than 0.5 x 100" g/mB, the capillary
dRReReABAOKHH OSE WH Agpal DAgy tite=idnmdar ofl tiyaitdipdssagequid
16 will be too weak to pronote spread of urine along

P8 bl AL Il Pas 808, 10 B-hhg Lpogidudiddlon thzough
dirECt on and 9cause a premat ure spread of urine

in the 20 transver direction. This will lead to

t4raBHRy SFoRABe. bf 1 UPEne® [YPHHe FnEP P AErET Th Or° e 15+
subsections 17, 18 of the upper and | ower sections  _.
Irth 15 weye eptetihs 2 B 19 qufd 0B ageels e hegsilized
than 0.3 x 10-5 g/mB, the capillary phenonenon
+208B=009351i nel Gnacs wiataiggihant heses S ubdeet idoashd7ged&n the
wll be too weak for urine Lo spread in the

&fréa@'ésr\/q%s@ag' LECLd AL thhese -eUP§eLtd QRS aslBhort as

and a certain quantity of urine may stay along the
ﬁggéfﬂTe. In the case of this diaper 1A, sideway leakage of
urine can be reliably prevented since there is no possibility
that urine might immediately spread from the spot onto which

urine has been discharged in the transverse direction.
I£f the fiber density of the upper and lower section 14,
15 around the tubular liquid passage 16 is less Lhan 0.5 x 107"
gfmm3, the capiliary phenomsnon occurring along the tubular
liquid passage 1¢ will be too weak to promote spread of urine
along the tubular liguid passage 16 in the longitudinal
direction and will cause a premature spread of urine in the
transverse direction. This will lead to sideway leakage of
urine. If Lhe fibker density of the subsections 17, 18 of the
upper and lower sections 14, 15 except the tubular liguid

passage 16 is leas than 0.3 x 107° g/mm?, the capillary phenomenon
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of the tubular liquid passage 16. 5 The novabl e zones

10b of the respective |eak-barrier sheets 10 rise up .
above the upper section 14 under a contractile force

of the elastic nmenbers 19 as the diaper 1A is curvygm-009is1
in the longitudinal direction with the upper section

14 of the first sheet 3 inside. These rising novable
zones |l ob of the 10 respectiyve | eak-barrier sheets 10

form barriers agai nst uri ne '%and reliably prevent

si.deway | .ea 0 [ ne whi W H rine
oF el e e e R 17, P e SRRy

per spective view of a diaper 1B as, one pr ferred .
LerioR AR O ERADPRGEREIDTEH gD Enpgig € supsections
sectional. view taken along the Iine V-Vin Fig. 4 and
1Ri, gl & @midsa acgdctironabnyi bw alak&Anal By SR #1ped \rhapoiton
in Fig. 4. In Fig. 4, atransverse direction is
ofndheatedubyranigni @WweXssagel @bgi tudi nal direction is

i ndicated by an arrow Y and a thickness direction is

i ndi C'g\ggdaﬂ@gﬁmeargo%\@sz-ﬁp J@ﬁ%ﬁé ?P@Epé@t?@gpﬁ_le§ﬁsbarrier

the |iqui sorbent core 2, t i qui d- pervi ous
first sheet 3 and a |jquid-inpervjous .second sh 4.,. .
PR Lt bpar S5 SRcOsT FUR PO oS HEF T 4 HrDRE & Contrdcrile
| ongi tudi nal direction, a front waist region 5, a rear
fnaicst 02003= 0OBSiC MEMbeagl & Asahbeadtrotenlhk df eRIged in
ext endi ng between these waist regions 5, 7. This
tticanengiBubinther ireekides wa thaktheolippede sebkaps 84 of the
extending in the longitudinal direction and a pair of
first sheet 3 inside. These rising movable zones 10k of the
respective leak-barrier sheets 10 form barriers against urine
and reliably prevent sideway leakage of urine which would
otherwise ogcur bevond the side flaps 2.

Fig. 4 is a partially cutaway perspective view of a diaper

1B as one preferred embodiment of the invention, Fig. % is a

sectional view taken along the line V-V in Fig. 4 and Fig, 6

- i3 a sectional view taken along the line VI-VI in Fig. 4. In

Fig. 4, & transverse direction il indicated by an arrow X, a
longitudirnal direction is indicated by an arrow Y and a
thickness direction is indicated by an arrow Z.

The diaper 1B comprises the liguid-absorbent core 2, the
liguid-pervicus first sheet 3 and a liguid-impervious second
sheet 4, The diaper 1B is configured to define, in the

longitudinal directicn, a front waist region 5, a rear waist
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end flaps 9 extending in the transverse direction. The
side 5 flaps 8 are respectively provided with a pair

of liquid-inpervious |eak-barrier sheets 10 extending

in the longitudinal direction. The core 2 extendsng3-009351
over the crotch region 6 and further into the front

and rear waist regions 5, 7 in the seine manner 10 as

in the case illustrated by Fi,.g. 1. The core 2 has an

upper surface 11 facing the Wearer's skin and a | ower

r%éﬁfg%g hég f:f‘céf&?c @V@oqrmc{rpr@ tet}%e o%ﬁ%t%lébq thh€e waist

etely
t hi ckness direction from er surf

he taQ
EgNER Saty (e T2 Sad=eRtent: FOEFAE MATHIGTE Cuiffar 18 side
direction. Mre specifically, the slit 13 is forned in
flhes $ietinndind i@ tosglondinaticaht direcheon and a pair of
bi secting a transverse dinension of the diaper 1B and

=64t endssbet upeanabeyf roOnthand-aneafr s@idiraegicon 5The. side
In other words, the slit 13 is forned in a transverse

£p.ddl e of ﬂ%@anm@hlyazo YEF  of
a Fhll eng?ﬁ g@@ﬁécggggﬁgt ﬁg§h ngltudlnal 5
di recti,on The first sheet, 3 forme
W@pﬁrﬂpﬁewwodﬁammf%ﬁw ?18 E&}%’l“ﬁp p0 the
section 14 entirely covering the upper surface 11 of
ltohey idordg n2 lapd recltdwsr section 15 entirely 2003-009351
-18 covering the lower surface 12 of the core 2. In

t he virgienbbye dfatthendongidrudiheatroeaheredioe 4 a¢id €urther
inthe vicinity of the split 13), the upper section

14 LXHENES o HPVRE Gl Yo 2 98NRR'A! Ihgions 5, 7 in the same manner
as in the case illustrated by Fig. 1. The core 2 has an upper
surface 11 facing the wearer's skin and a lower surface 12 facing
away fromthe wearer's skin. The core 2 has a slit 13 completely
through in the thickness direction from the upper surface 11
to the lower surface 12 and extending in the longitudinal
direction. More specifically, the s3lit 13 is formed in the
vicinity of a longitudinal center line L bisecking a transverse
dimension of the diaper 1B and extends between the front and
rear waist regien 5, 7. In other words, the slit 12 is [ormed
i a transverse middle of the core 2 and extends substantially
gver a full length of the core 2 in the longitudinal direction.

The First sheet 3 is formed from a hydrophilic fibrous
nonwoven fabric and has an upper section 14 entirely covering

the upper surface 11 of the core 2 and a lower section 13 entiraly
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YR tYurt e 5% o PRRE c%+ =1

describing a | oop. The | ower section 15 extends
upwardly from5 the | ower surface 12 of the core 2.
beyond the slit 13 and extends wupwardly fromthe
upper surface of the core 2, generally describingn-009351
| oop. The upper and | ower sectlons 14,-15 swell up in
this manner to define a tubul ar I|qU|d passage 16
extending along the |ongituginal center line L. The
tubular liquid 10 passage 16 ‘has a generally n-like
Cross-sec f e IS eghgmnlt
Cgverlnéd @%e crotéﬁﬁéggﬁ%gjkg?ggég %§5§ni mgﬁd%%%. Y
t ubul ar uid passage 16, has ener al
ot i Tewaiorian SetbRos Mo (heerr it they t<Fay ro et =he
5 toward 15 the crotch region 6 (See Figs. 5 and 6)
spimredil at el phbelpwerhectubanad 4| PyuRAdpasEHgEdls, sRBerally
upper and | ower sections 14, 15 of the first sheet 3
dake rlwh nfl atl o | ohienbed ogetdtErrby Sneansrdofupwardly from
adhesi ve spots 24 arranged intermttently in the
tkﬁ%n%éé@'ﬂ'ﬁ@fa@ rfﬁ'ﬁ'foﬂhe%%r-@@ Eh@nsllﬂt 0f dleextends
p per section 14 except t tubul ar iquid passage 16
has its inner surface inter ttentty %még¥%t
0Bsé5%n’" 1
the | ower section 15 has its inner surface
desrerfiirgent Lyop . 2008 009831and1oyer nee kb hel 4 over swell
surface 12 of the core 2. The subsection. 18 of the
JpOVE i hS @Ghd roe A b o st dirdes a itnterl asul f qued patsemmiet 1 @pkliynding

ggnFra 1v

along the longitudinal center line L. The tubular liquid
passage 16 has a generally (-like cross-section and extends
from the front waist regicn 5 toward the crotch region 6 {See
Figs. 2 and 3).

The tubular liguid passage 16 has a generally $-1like
cross-secrion and extends from the front waist region 5 toward
the crotch regicn 6 (See Figs. 5 and &). Immedlately below the
tubular liguid passage 16; the upper and lower sections 14, 15
of the first sheet 3 are put flat and joined together by means
éf adhesive spots 24 arranged intermittently 1in the
longitudinal direction.

The subsection 17 of the upper secticn 14 except the
tubular liguid passage 16 has its inner surface intermittently
joined to the upper surface 11 of the core 2. The subsecticn

18 of the lower secticon 15 has its inner surlface intermittently
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joined to the inner surface of the second sheet 4. The

upper and | ower sections 14, 15 placed upon each

ot her around the 5 tubular |iquid passage 16 may be

joined together or not. A fiber density of the uppey3-gp93sl

section 14 defining the tubular liquid passage 16 is

hi gher than that in the subsection 17 of the upper

section 14 except the tubul§¥_liquid passage 16.

Simlarly, a fiber density of the | ower section

definip t u | gui dep 6 | sThigBfbsection

]Fﬁaﬁﬁtﬁgtég% {?ﬁ%*?ﬂ%@%%%%g? %5 %?éﬁﬁgx%omer secti on

15 except the tubul ar _Liquid, passage 16. Around the

GBS LT PP abd IS e LRber SR (papr e ki Eeently

sections 14, 15 preferably have a fiber density and a

ibdsiesl wei ght TsndassPiadoed] fhpesacepeciieed ‘ly n tlhEe UpPper

15 connection with Fig. 1 and in Lhe subsections 17,

ak@ albser ket ivpgendands elarecseapoonsath, other arsund the

preferably have a fiber density and a basis weight as
revi;ously Pe¢ hikgdpknjbRGedc hie@noW hbt,

tg?%_laf MO 28 53PeE hEgduEn sbigedCengae

eak-barrier eets -0 respecCtively have

fixed_ 20.lateral .zones %ﬁg extending in %h T h
Iongiﬁumﬁﬁﬂrcﬂqaﬁﬁ'ﬁnﬁf %a%?%eﬁoﬁggtiﬁ gitgﬁéﬁﬁé“g whe
in the longitudinal direction and normally biased to .
tuited aonli teidpparsagec bohs D4obr It heah ithet 1BHd sybsrgtLon
| ongi tudinally opposite fixed end zones 10c |vying
12003- 80838k per2B8eaihithel § rante@ndrednwdiast lnggilohyassage
5, 7 and collapsed inward as viewed in the transverse
14 reetponsef vt he diaperachd .« Fb@sthe lower section defining
the tubular ligquid passage 16 1s higher than that in the
subsection 18 of the lower section 15 except the tubular ligquid
passage 16. Around the tubular liquid passage 16, the upper
and lower sections 14, 15 preferably have a fiber density and
a hasis weight as has previously been spegified in the
connection with Fig. 1 and in Lhe subsections 17, 18 alsc, the
upper and lower sections 14, 15 preferably have a fiber density
and a basis weight as has previocusly been specified in the
connection with Fig. 1.

The leak-barrier sheets 0 respectively have fixzed
lateral zones 1l0a extending in the longitudinal direction,
movakble zones 10b extending in the longitudinal direction and

normally biased to rise on the upper secticon 14 of the first

sheet 3 and longitudinally opposite fixed end zones 10c lying



1)

15

20

menbers 19 extending in the |ongitudinal direction are
contractibly attached to upper nmargins of the

respective 5 novable zones 10b. The side flaps 8 are
formed fromtransversely opposite |ateral zones 4gunfinois]
the second sheet 4 and the fixed Lateral zones ba of

the respective | eak-barrier sheets 10. A plurality of

| eg el astic nmenbers 20 extenging in the |ongitudina

10 direction are contracti bl¥y attached to the

i ] | f i i £ | & dinwar
if eFQ’RSCJEfe}/ﬁ‘% EE{ I naJ:le]draQ% i8¢ I\QQJ.SHQ g ] apH @;[‘J@.lt 51242 O] A

rom | ongi y opposité end zones 3b of e

first sheet 3 and |ongitudinally opposite end nes .
A8 1L handdio hd T8 REEE 58 ST T B8Pt TUREC Brd 1 | TpaStie
9, the end zones 3b of the first sheet 3 and the end
mEbbzasesl4b oftahditsecdmd theetldngileigpinak| girecton are
together and joined in such state to the second sheet
Ancaetlieng tudiasidy toppgsidre hixginendfzores it@ecpettive
the respective | eak-barrier sheets 10 are joined to

th d sq3p of the first sheet 3. Belt-like
: =2 1oh. : :
“ﬁg%%?ﬂgﬁéﬁgﬁc nmenbers 21 extending in the transverse

20 direction are contractibly attached to the .
respegpﬁvélgﬁdfiﬁﬁﬁs 57 ??ﬁ?éeﬁ%ﬁﬁ RS A SG n Spposite
the side flaps 8 are provided wth flexible tape
Fedstrarieronzz ¢k whi ther sepecd | Seedh ob A M fixed lateral
2003- 009351 zones 22b are coated with a

AHRSSUN £ cSeltsd thvpeadhesiles -tolr risdronngeTha Ofr oliplurality

wai st region 5 is provided with a flexible target

d2Pe§t iR A3 At haghedst her et Ly 0N MR gh theef neeseReidinal
direction are contractibly attached to the respective 3ide
flaps 8. The end flaps B are formed from longitudinally
opposite end zones 3b of the first sheet 3 and longitudinally
opposite end zones 4b of the second sheet 4. In the respective
end flépa 9, the end zones 3b of the first sheet 3 and the end
zones 4b of the second sheet 3 are put flat together and joined
in such state to the second sheet 4. The longitudinally
opposite fixed end zones 10¢ of the respective leak-barrier
sheets 10 are joined to the end zones 3b of the first sheet 5.
Baelt-like walst elastic members 21 extending in the transverse
direction are contractibly attached to the respective end flaps
10.

In the rear waist region 7, the side flaps 8 are provided

with flexible tape fasteners 22 of which respective free end
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zones 22b of the respective tape fasteners 22 are
detachably 5 anchored. Urine discharged on the diaper

1B on the wearer perneates through the tubular liquid
passage 16 first so as to spread in the |ongitudina
direction under a capillary phenonenon occurring?qg-009351
this passage 16, then vertically perneates 10 downward

through the tubular |iquid passage 16 so as to spread
in the transverse directioﬁthrough t he subsections

f er..apd_l ower sections. 14, 15, The
2rles P lare Mot RRCh (80 OEEl R EE L &% Cle [thenira (not

S%ﬁ&@on an%rghgoms.urlne to spread toward the rear

t* r &80 VEhET KA Ol a 16f Prawidadewbth 5 Ilingble

in the rear waist region 7 can be efficiently utilized
LGy gitivie. 28i nathyhedr theréso absordietb MIQUE oo and
the upper section 14 and then the upper surface 11 of

zdrwes CQdteoZ ERAEOrkbRe-EOHE 2 5&%%ﬁgggt t ugh
the | ower section %5 and théﬁgnghe’ omer:%%?gg%g&%ﬁ%hably
arld@Gere 2 into the core 2, on the other 20 hand.
. The tubular |iquid passage 16 has a fiber density
hi gher . than those in the subsections 17, 18 of the
upper "3R8 THHer2TSRACToRRe 843088 AB@T B Wea feor pel@eates
reason that the capillary 2003-009351 a2 phenonenon

thgeeghr thy Tibakar tuldist phbqabd passiage 16 abloWRGead in
urine to spread in the |ongitudinal direction before

ther i hengatudimy® fdiemdtied ubnbar |4 9uiadiRass30e 88 8enon
t he subsections 17,

ocgurring in this passage 16, then vertically permeates
downward through the tubular ligquid passage 16 =0 as to Spread
in the transverse direction through the subsecticns 17, 18 of
theupperandlowersactions14,15. The tubular liquid passage
l6 extends into the rear waist region 7 and allows urine to spread
toward the rear waist region 7 so that the area of the caore 2
lying in the rear waist region 7 can ke efficiently utilized
to absork crine. Finally, urine is absorbed through the upper
section 14 and then the upper surface 11 of the care 2 inco the
core Z, on one hand, and through the lower section 15 and then
the lower surface of the core ? inte the core 2, oo the other
hand.

The tubular liguid passage 16 has a fiher density higher

than those in the subsections 17, 18 of the upper and lower

sections 14, 15 and this is for the reason that the caplllary
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18. 5 Imedi ately after quick spread in the

| ongi tudinal direction under the capillary phenonenon

of the tubular liquid passage, urine spread also in

the transverse direction through the subsectionsadf gn93si
18 of the upper and | ower sections 14, 15. |In this

way, a generally entire area of the care 2 car be

utilized 10 to absorb urine d a total quantity of

urine discharged on the dié%gr 1B can be absor bed

into. t C in. a tine SSi I ;
hRbgesPBrr R St Doy LiREn R BNy Ty Shde 1 GlTowing
be reliably prevented since fhere is no.possibility .

SPREE B READRT. Fhmdr sy g TE RGP rRe Spbt S on
whi ch 15 urine has been discharged in the transverse
ngiveeCromrthe mubhiler Yigped IR oo 16 he Wy avlesidigns 17,
10b of the respective |eak-barrier sheets 10 rise and
ifsgrm barriers against urine to prevent any quantity

of urine from|l eaking sideways beyond the side flaps

8. 20:Fid..:7,1L5,a I a Ut 3yay, Per gPecid Ve o\ i
show %5}“%31 itgggr él)%‘réafs zl:i{lr%tcﬁer pre?%r%gdegﬁ ogig\r?gﬁ\tyudlnal
of the invention, Fig. 8 is a sectional_ yvjew taken .. .
GG ORI PRE BT 23 ARES Pfﬁ@?m@zﬂ%&fﬁé? @?J‘Q% tiquid
sectional view taken along the |ine | X-TX 2003-009351
pa2@aden Frgne Apdgndpgso7in £her arsversssdidiasadiorn §hrough
indicated by an arrow X, a longitudinal direction is
tHdkcakedtbynanl &y riavc fYraadugrd hiseknessedi fect lons ilst, 15.

i ndi cated by an arrow Z.

In this way, a generally entire area of the core 2 canbe utilized
to absorb urine and a total quantity of urine discharged on the
diaper 1B can be absorked into the core in a time as short as
possible. In the case of this diaper lE; sideway leakage of
urine can be reliably prevented since there iz no possibility
that urine might immediately spread from the spot onto which
arine has been discharged in the transverse direction. In this
diaper 1B alsc, the movable zones 10k of the respactive
leak-barrier sheets 10 rise and form barriers against urine to
prevent any guantity of urine freom leaking sideways beyeond the
side flaps 8.

Fig, 7 is a partially cutaway perspective view showing
a diaper 1C as another preferred embodiment of the invention,

Fig. 8 is a sectional view taken along the line VITT-VILL in

Fig. 7 and Fig. 9 iz a sectional view taken along the line IX-TX
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The di aper 1C conprises the |iquid-absorbent core 2,

the 5 liquid-pervious first sheet 3 and a

| i qui d-inmpervious second sheet 4. The diaper ICis
configured to define, in the |ongitudinal direction,

a front waist region 5 a rear waist region 7 an%ﬁﬁgﬂﬂngl
crotch region 6 extendi ng between these wai st regions

5, 7. This diaper 1C further,includes a pair of side

10 flaps 8 extending in thé%EGngitudinal direction and

. i r of n | aps [ %
BP0 Bn, Frothra §I SR et aiEns thateated by

provi ded MAth i UId i npervi ous | eak- barrler sheet s

E@Oﬁ%R?%ﬁﬁlﬁglpﬂgﬂﬁédFBﬂé R At O e Birateth@vegpearrow
2 is identical to that in the case illustrated by Fig.
Y15nd anthéexkensls ndloveritmel rotdhcategi doy 6amngdrrow 7
further into the front and rear waist regions 5, 7.

The cone RAdias an sRRerissdthace: 4lihashogrbdt core 2, the
wearer's skin and a | ower surface 12 facing away from

l%5§%§€ﬁéF?Cgfgkffkngghéé{nga%%egtl%gh?dfgﬁﬁﬁgv£58g1§%cond

i brous noAwoven f abFi ¢ and
Sagger section 14 entirely, coverln% t he upper _surface.

bf 4-he Hot e22BRY &Y ol®r coBELBYR TS Wnt fpéEye, 1n the

covering the | ower surface 12 of the core 2. In the
lgngihitynabfdibect bryi tadiswlt eeitsér reignenl 2.t herepperaist

section 14 extends 2003-009351 -24 upward fromthe
régpen suiddce ckbhiefh theica € 2xcganengl b¥cwdescEhdsagraist

a |l oop. The upper section 14 extends upward in this
rgﬁgﬁgg § 0 flef irfg sagt ypyl-afc | 4. Ak PASRAGRILLE 2CKLERAL PG, ; de
flaps 8 extending in the longitudinal directicn and a pair of
end flaps 9 extending in the transverse directiocn. The side
flaps B are respectively provided with liquid-impervious
leak—barriersheetsII)extendingjjlﬁhelongitudinaldirection.
The core 2 iz identical to that in the case illustrarted by Fig.
1 and extending over the crotch region 6 and further intoc the
front and rear waist regicns 5, 7. The core 2 has an upper
surface ll facing the wearer's skin and a lower surface 12 facing
away from the wearer's skin.

The first sheet 3 is formed from a hydrophilic fibrous
nenwoven fabric and has an upper section 14 entirely cowvering
the upper surface 11 of the core 2 and a lawer section 15 entirely

covering the lowsr surface 12 of the core 2. In the vicinity

of the longitudinal center line L, the upper section 14 extends




10

15

20

the longitudinal center Sine L. The tubular |iquid
passage 16 5 presents a generally Q|like cross-section
and extends fromthe front waist region 5 toward the

rear wai st region 7 {See rigs. 8 and 9) . The  2303-009351
subsection 17 of the upper section 14 except the .
tubular |iquid passage 16 has its inner surface

intermttently joined to tgg_upper surface 11 of the
care 2 and the subsection 10718 of the | ower section

15 _has its quter ace. .| rompttently, joibed tg.hhes11
UFHE&? &ﬁFngg“%fu %Esgggﬁgéghggtg4. A fi%er dehs??y e
of the upper section 14 defining th t ybul ar |i qui,d .
d556545A 1067 119 OWi-ghShe 1 HEP T RECLLATY he SRS PRfE T 7 this

of the upper section 14 except the tubular liquid.
npassageolSe f6ne Thet dhibbrr deigld) rard adfe Urasicg eneiight 2l ong
of the upper section 14 defining the tubular liquid

PRS$8881 1608581 praferablyel D t e sasklaanibguas thdsage 16
previ ously been specified in the connection wth Fig.

1 and the fiber .densjty . and the basi ILgh: er th
CEABERE SR G hel e CaberT dach sl p B en B irom the
same ranges 20 as have prevjously been specifi j o
iR T BARGELF oL o th PG Ed ThETRAT B Sar FRAPPCheliRe Tioe-
10 respectively have fixed |ateral zones 10a

fexnandll ng Tire thleseongbtudl wdl tHE nEmeHHECc2Z008- bHIF3TEPT “he
-25 novabl e zones 10b nornally biased to rise on the

UIRAra 1S e 10A paldsand 1lcongs tiudi nahky opphsid dnftiered ttently
end zones ICc lying in the front and rear wai st

jroeiq'le%p§05thé LD@?Q: cQlkapsey igpand asyyizewed the subsection

18 of the lower section 15 has ita outer surface intermittaently
joined to the inner surface of the second sheet 4.

B fiber density of the upper section 14 defining the
tubular liquid passage 16 is higher than that in the subsection
17 of the upper section 14 except the tubular ligquid passade
16. The fiber density and the basis weight of the upper sectiocn
14 defining the tubular liquid passage 16 are preferably in the
same ranges az have previously been specified in the connection
with Fig. 1 and the fiber density and the basis welght of the
suhsection 17 of the upper section 14 are also in the same ranges
az have previbusly been specified in the connection with Fig.
1.

The leak-karrier sheets 10 respectively have fixed

lateral zones l0a extending in the leongitudinal direction,
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in the transverse direction of the diaper 1C

Stretchable 5 elastic nenbers 19 extending in the

| ongi tudinal direction are contractibly attached to

upper margins of the respective novable zones 10Bpn3.009351
The side flaps 8 are forned fromtransversely opposite

| ateral zones 4a of the second sheet 4 and the fixed

| ateral 10 zones 10a of the.respective |eak-barrier
sheets 10. A plurality of Iéa{élastic menbers 20

extendi ng i I It udi i tJd_0 -
SR R s R g e R R e A
The end flaps 9 are formed fromthe end zon 32 of . ..
1nen Y19 ISREHN 15 AOPRELER G P S 43191 HY S L¥DRg 17 Che
sheet 4. 15 In the respective end flaps 9, the upper

fyectti and T4zof whhert friawitonssheet a8dded I Wamapd hevegbulavieved
liquid passage 16 is folded up and bonded to the

i shaglverdd Suehcidwl dedrup giaper Tie Stretchable
| ongi tudinally opposite fixed end zones 10c of the

r.especti Liar _sheet j.Qk .
R Rk T ARG RI S OER b DoRbELLALARE d B ddion are
el astic nenbers 21 extendin in the.transverse

Y ERG I e Cohthatt P61 VRRTRcHBAIEBILRE TRSp&EEPFELLve

end flaps 9. In the rear waist region 7, the side
rfcvaelsl €8 zamesprldNr-ded 2003- 009351 -26 with flexible

tape fasteners 22 of which respective free end zones

22b argeceatied fdhbb 8 Prestaime$ensin inamdiesialy Crobsite
shown) The front waist region 5is provided with a

fﬂf@9§¥ €ones 4a of the second sheet 4 and the fixed lateral
zones 1Ja of the respective leak-barrier sheets 10. Aplurality
of leg elastic members 20 extending in the longitudinal
direction are contractibly attached to the respective side
flaps 8. The end flaps % are formed from the end zones 3b of
the first sheet 3 and the end zones 4b of the second sheet 4.
In the respective end flaps 9, the upper section 14 of the first
sheet 3 defining the tubular liquid passage 16 is folded up and
bonded to the second sheet 4 in such a folded up state. The
longitudinally cpposite fixod end zones 10c of the respective
leak-barrier sheets 10 are joined tc the end zones 3b of the
first sheet 3. Beli-like waist elastic members 21 extending
in the transverse direction are contractibly attached to Lhe

respective and fiaps 9.

In the rear waist regicon 7, the side flaps 8 are provided
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target tape strip 23 attached thereto, on which the

free end 5 zones 22b of the respective tape fasteners

22 are detachably anchored. The target tape strip 23

Is shaped in a rectangle of which [ong sides extepgs-nngisi
in the transverse direction. Urine discharged an the

di aper 1C on the wearer perneates through the tubul ar
liquid passage 16 first so as. to spread in 10 the

| ongi tudi nal direction undeff5 capi |l l ary phenonenon

AFGUERLGLHR LObS PASPEgE- 10z, (henei iealdotrive free end
per neat es ownward through the tu Jlar i qui d passage

16 so %% to spread, in the transverse direction, .:.. (ot
ZRESUGHPt RESSuBREET i Bht A7 S TH T Uppat” sedtd s t417® -
The tubul ar |iquid passage 16 extends into 15 the rear
alaivet) .r e§hent Forhdal dowe W E £8 BEPER&ET ottty & Reexible
rear wai st region 7. Therefore, the area of the core 2
HaRg tiapet Bertear 3vat shchedi oneretan die weffdicitdnt [free end
utilized to absorb wurine. Finally, urine is absorbed

AHQUER L he URRer-SEELE PP ddp@nt:dihaie tde upRey deé:achably

surface 11 of the core 2 into the core 20 2. In th
the, fj ber densit

di aper 1C (I:Jiso of tt}%&tu ul ar
qq%{?ﬂrﬁ%asﬁ et LYRF ghdlP® ¢ Aant h%% B P Epdeé Fertangle
17 and the capillary phenonenon occurring in this
Pagdiage 106d Sises iceitemd 1o thes reneyar Sgr dagect1on.

qui ckly spreads in the |ongitudinal 2003-009351 -27

di r ectuirdmebéf ocea afyd quanhetdi gfe Wi Cnen spreadsrér gmrmeates
the passage 16. Immediately after quick spread in the
{angidiehRal ypular 1iquid passage 16 first so as to spread in
the longitudinal! direction under a capiliary phenomenon
pcourring in this passage 16, then wertically permeates
downward through the tubular liquid passage 16 so as to spread
in the transverse direction through the subsecfion 17 of the
upper section 14. The tubular liguid passage 16 extends into
the rear walst region 7 and allows urine to spread toward the
rear waist region 7. Therefore, the area of the core 2 lying
in the rear waist region 7 can be elficiently utilized to absork
urine. Finally, urine 1s absorbed through the uppsr secticon
14 and then the upper surface i1 of the core 2 into the core
2. In the diaper 1C also, the fiber density of the tubular
liguid passage 1s higher than that of the subsection 17 and the

capillary vhenomencn occurring in this passzge 16 is sufficient

to ensure that urine guickly spreads in the longitudinal
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di rection under the capillary phenonmenon occurring in

the 5 tubular liquid passage, urine spread also in

the transverse direction through the subsections 17.

In this way, a generally entire area of the core 2303-009351
can be utilized to absorb urine and a total quantity

of urine discharged on the diaper 1C can be absorbed

into the core 2 in a tlne as fhort as possible. In 10

the case of this diaper "3 deway | eakage of urine
b %_ Séf@géya SMSHEJE_Q %ﬁﬁ?lhge%?r%éd@‘?rom the passage
possi |ty rlne tely spread from

t he spot onto which urine has been discharged in the
%-ansverse direction. The novabl e zones 10b of the
respective rising |eak-barrier sheets 10 formthe 15
barrléHSE@gamﬁé&’uifh@ram@lﬁﬁer%m@ewieVémtt@ﬁy1Oﬂg tudinal
quantity of urine fromleaking sideways beyond the
SirdefilapsudeSt ok mapanilaky foferdtdi@®non cccurring in the
quuid i mpervi ous second sheet 4 and the

Eﬁ%&ﬁgﬁg gﬁﬁy phggfc f|6§%ﬁ§f%€%ﬁb§§¥t %bﬁﬁgpigersc
20 br eat h I i d-
20 uearehle oo e vicus plestiectlln & ooy,

| ayers of a hydrophobic fibrous nonwoven fabric
drariinfatedaoné theon-artherrraRg dtidsapdste edlatfedy urine and
conprising a hydrophobic fibrous nonwoven 2003- 009351

£ alordad apndiraikreatthableel dgecHargpeér v otise pligtdc 1C can be
film lamnated on each other. It is also possible to

M58, A LPIRAS 1@ RERWOVERN abLE Ge (SM SROVOVER ;ﬁ@@gme In
or SM5S nonwaven fabric) conprising a spun bond
gﬂé”é%é% QﬂpWﬁyentJfgﬂér IQ?Vl ewgy %%ﬂkage of urine can be
reliably prevented since there is no possipility that urine
might immediately spread from the spot onto which urine has been
discharged in the transverse direction. The movabkle zones 1db
of the respective riszing leak-barrier sheets 10 form the
harriers against urine and thereby prevent any guantity of urine
from leaking sideways beyvond the side flaps B.

S5tock materials for the ligquid-imperviouvs second sheet
4 and the liguid-impervicus leak-barrier sneets 10 may be
selected from a hydrophebic fibrous nonwoven fabric, a
breathabe liguid-impervious plastic film, a comoosite
nonwoven fabric comprising two or more layers of a hydrophchic

fibhrous nonwoven fabric laminated one upon ancther and a

composite sheet comprising a hydrophobic fibrous nonwoeven
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5 strength and a high flexibility, placed on one

surface of a nelt blown fibrous nonwoven fabric

having a high water-resi stance as stock materials for

the second sheet and the | eak-barrier sheets 10. 2dfe009351
fi brous nonwoven fabric may be selected fromthose 10

of spun Lace-, needl e punch-, nelt bl own-, thernal

hand-, chem cal bond and a[ﬁg}hrough-types. The

conponent fibers of the nonwoven fabric may be

f%g:ﬁ%t _egngr om Q@ﬁ%ﬁilﬁi‘c baﬁ_sﬁglid-g.% Bhrdasadand film

yam de- base ers and core-and-sheath type or

si de-by--side type conjugate: fibers o 5 . :
IS SRR ShERSS LT Ohy| dha 2 1S FRER)P BRI pEPG e FaPPOstte
Joining of the first and second sheets 3, 4 to each_
roriveven Febdiisg (61 NPaVPEgR- BaPTier 0¢hS8Fs Npowpygeihdarric)
sheets 3, 4 and securing of the elastic nenbers 19,

2o rdkite thepshebbsd3fiktous Momeyvdre Hdhiievddbynusehigh
of an adhesive or a welding technique 20 such as a

ﬁ%@%*&% R gRONI Lo i38al10 beshBhBIeoniha: Adhesb¥es melt

e selected”froma group consisting of hot nelt
dhesive, acrylic adhesive.and rubber-hase %Eg i Ve._, .

T (SRR P SREER AP S hERELE T Rt THOT GAb Bare grtance
sheets 2003-009351 -29 10 nay be coated with the ,
asuistaike radrsdPEs PR BhSpreaPnPatliesth andg iydggk-barrier
pattern, a dotted pattern or striped.pattern. These
Sfeaiss 1dr.e coated wth the adhesive in such patterns
to define an adhesive coated area and an area free
from thhe adhesiMenonwoven fabric may be selected from those
of spun lace-, needle punch-, melt blown-, thermal bond-,
chemical bond and air through-types. The component fibers of
the nonwoven fabric may be selected from polyoclefin-kased,
polyester-based and polyamide-based fibers and
core-and-sheath type or side-oy-3ide type conjugate [ibers of
polyethylene/polypropylene or polyethylene/pelyester.

Joining of the first and second sheets 3, 4 to sach other,
bonding of the leak-barrier sheets 10 to the sheets 3, 4 and
securing of the =lastic members 13, 20, 21 to the sheets 3, 4,
10 may be achieved by use of an adhesive or a welding technique
such as a heat-sealing or sonic sealing technique.

The adhesive may be selected from a group consisting of

hot melt adnesive, acrylic adhesive and rubber-based adhesive.

The fir=t and sccond sheetz 2, 4 and the leak-barrier sheets
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5 These diapers 1A, 1B and 1C may be exploited also in

a manner that the upper and | ower sections 14, 15
defining the tubular Iiquid passage 16 have the sane
fiber density as the subsections 17, 18 of the uppgl-nog3si
and | ower sections 14, 15 except the tubular liquid
passage have. It is also possible to use 10 to or nore

| ayers of hydrophilic fibrou%}nonmoven fabrics

| am nat ed one upon another t® formthe |iquid-pervious
e L R ol o i
the front and rear waist 15 regions are connected .
anitHZaEch? bERBT vih&P e GREHEFT 8% put T ur e e el er , TR
but also to the pants-type diaper in which the side )
dheats Bpstdmafeontd dndheeadhedmi st iregiishsbatesrns to define
previously connected with one another so as to forma
Maizst=hahe adtadpairta ahd ag- hekaes fr2@ acthehe adhesive.
di sposabl e di aper according to the present invention,

the “%%rsesﬁ.‘i‘ab% of Eh?Bféﬁﬁtlé X LENAS, W50 in a
in the Vic nity of tﬁe ongi tudi nal” center I|ine,

general |y describing a |oop and thereby defines the
ARt Vit rd HEBEAgE J0NDOTHRA" T 950 ket ehiiing 11 Lng the
along the longitudinal center line. Uine discharged
tofrd #rhd idjudpe passagie laearer Ehe staperifdm edaniduges the
the tubular Iiquid passage contacting the wearer's
diveidralonOLYANS 680 @ Lppepraat lowatrheadiongid 0di, Nk except
di rection under a

the tubular ligqguid passage have. It is alsc posgsible to use
to or more layers of hydrophilic fibrous nonwoven fabrics
laminated one upen another to form the ligquid-pervious rirst
shest 3.

The present invention is applicakle not only to the
open-type diaper 1A, 1B, IC in which the front and rear waist
regions are connected with each other when the diaper is put
on the wearer, but also to the pants-type diaper in which the
side flaps in the front and rear walst regions are previously
connected with one ancther so as to forma walst-hole ana a paix
of leg-holes,

in the disposanle diaper according to the presant
invention, the upper section of the first sheet extends upward,
in the vicinity of the longitudinal center line, generally

describing a loop arnd thereby defines the tubular liguid passage
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5 capillary effect of this passage, then vertically
perneates downwardly through the tubular |iquid

passage so as to spread in the transverse direction
through the subsection of the upper section excephni-oo93si
the tubular liquid passage. In this way, a generally
entire area of the core c_ an be utilized to absorb

urine 10 and total quantity _discharged urine can be

absorbed by the core in a ti as short as possible.

e tehlh rIjll S q:!ll% g Q{q_he%%qi: trhatllne Urine
ur ately sprea in the

transverse dlrectl n fron1the spot on .which urine %%rou h
HESRAGOSHA G A G WRF qhdhts Yy bF- dritvd iF ght= 123 9
sideways. 15 Also in the case of the enbodinent in

s chwbtHer dvigiui s petsisemoonfia ctilngt téRegpaggirdadyrethral
fromthe upper surface of the core through the slit

Hgarhe seoee apdsgesssial h yistesiosridiesud ind oep tidtgiorg under a
above the core and cooperates with the upper section

c{ﬁ:i ;L%J}{]}ge ﬂ}%&u%lfl @ ilg lé's%a@%ss%gl%ﬂ theceld.aqt, %rmeatps

scri bed ab ve i s achieved. Speci fical l'y,
after hav spread in t ngi t.udi nal _direct
ieotog & B P QP b adthigl GeFREpaPribarss Soread
domnmard t hrough the tubul ar uid passage,
:Itrheheailt-fe‘rsWﬂﬁdﬂ-@gﬂtﬁﬁﬂﬁé?#mmis\‘iéﬁs@%ﬁ?@a?%ﬁf the upper
2003-009351 -31 through the subsection of the upper
Seation exeqpt tihe tuwbwl &r 1ifatidppassgge asnwehhizasay, a
t he subsection of the |ower section except the

(}%Mﬂl&J LM fe RASIAGE chEONSRAREA Y ut ¥l k B8t ansorb urine
absorbed by the care not only through the upper
é%ﬁf5§E%lb%Ea%k§gy of dischavrged urine can be absorhed by the
core in a time as short as possible. With this diaper, it is
not aéprehended.that discharged urine might immediately spread
in the transverse direction from the spot on which urine has
been discharged and any quantity of urine might leak sideways.
Blso in the case of the embodiment in which the lower
section of the first sheet extends IZrom the upper surface ot
the core through the slit of the core and generally describes
a loop bulging above the core and cooperates with the upper
section to define the tubular Iiguid passage, the effect as has
been described above is achieved. Specifically, after having
spread in the longitudinal direction through the tubular liguid

passage, urine permeates downward through the tubular liguid

passage, thereafter permeates in the transverse direchtion
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di scharged wurine can be absorbed by the core in the
further shorter. tine. Wth the diaper in which the
tubul ar |iquid passage has a fiber density higher2hfapno3s51
that in the subsections of the upper and |ower
sections except the tubular Iiquid passage, the 10
capi |l l ary phenomenon occurripg in the tubular liquid
passage 16 is sufficient to ensure that discharged

rine.quj ckly s S ¢l oangi ' | |

BerSE R SRR g Dot Ml b R e Pubuar

| iquid passage to the subsections of the

| . er, and .
IiGNeF BEEERBASES PR ARt SPCUFIHESARLOROVEd 17 difrEHe sect ion
tubul ar 15 liquid passage to these subsections, spread
eofceqti ridnd notthel ad ohigie ikl pass et ect Fonsgguently, urine 1s
sufficiently pronoted relative to spread of urine in

Ahe =ansyehsecdi & ecid 8A1 Fatensiytethbaippspeaadaot but also
urine in the longitudinal direction can progress

ef Qre. url g? bk &ﬁ? L ARSYENS§u L I PDNdischarged
t%ﬁb ?Sagg%QPffﬁé%: ﬁ %tf § E glsgosagfg§diaper ?
havi ng a front mai%% region, a rear i st, regi.on and._ .
o eoteh PRt LR PESHRR A SBPA PR ORE: ) cime-
rear wai st regions conprising: a |iquid-absorbent core

havi ngfiat tppedismefae vhdeimgheatwenter' S14rid mfeawe has
| oner surface facing away fromthe wearer' s skin and
£Xt Badidigh OMEF hsahdr dtoirchhregiroahanshif st thiesnd ntfot he upper
said front and rear wai st regions; :
and lower sections except the tubular ligquid passage, the
capillary phenomenon occurring in the tubular liguid passage
16 iz sufficient to ensure that discharged urine quickly spreads
in the longitudinal direction before discharged urine can move
from the tubular liquid passage ta the subsections of the upper
and lower sections, Even after urine has moved from the tubular
liquid passage to these subsections, spread of urine in the
longitudinal direction iz zufficiently pramoted relative to
spread of urine in the transverse direction to ensure that

spread of urine in the longitudinal direction can progress

before urine spreads in the transverse direction,
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10 a liquid-pervious first sheet having an upper

section covering said upper surface of said core and

a lower section covering said | ower surface of said

core; and a |iquid-inpervious second sheet |ying »pp3-009351
outside said |ower section of said first sheet;

sai d upper section of said first sheet extending

upwardly, in a vicinity of | ongi tudi nal center |ine

bi secting a transverse di nersi on of said diaper, from
sai d upper surface of gapdacerg g0 as to define a

tubul ar |iquid passage extending in the |ongitudina
direction along said |ongitudinal center 20 line; and
said tubular liquid passage extending at |east from

said front waist region toward said crotch region.

12003- 809858 rsalRBe Xiigrer dizapeyd acEsParngrtet dedyR™, & rear
wherein: a slit farnmed conpletely through said core in
vailthi ekgess agfirectrioantt hegeoh akoagdsal ddtongirt wdiimalf ront
center line extends in a longitudinal direction at
arAlall QRIS Gelhanl Waldki 5205801 on tovard said

crotch region; and sai d lower séction of said first

sheet extends upward from said | ower surface of. sai .
core. eriotgnisaPHosPrrtotbsd hev beY Ha el Sbvattatgoine
slit, generally describing a | oop and cooperates with
satdreppeskdacand enlawe e hacsdiad inmaray dbogublye wegrec's
passage.

skin and extending over said crotch region and further into said

front and rear walst regions;

a ligquid-pervious first sheet having an upper section
covering said upper surface of said core and a lower sechbion
covering said lower surface of said core;

and a ligquid-impervicus second sheet lying cutside said
lowar section of =said first sheet:

said upper section of said first sheet extending upwardly,
in a wicinity of a longitudinal center line bisecting a
transverse dimension of =said diaper, from sald upper surface
of said core 20 as to define a tubular ligquid passage extending
in the longitudinal direction along sald longitudinai center
line; and

said tubular ligquid passage extending at least from said

front waist reglion toward said crotch region.
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3. The di aper according to Claim1l or 2, wherein said
first sheet is fornmed froma hydrophilic fibrous

nonwoven fabric and said upper section defining said
tubul ar liquid passage has a 15 fiber density hi ghas3-000351
than a fiber density in a subsection of said upper
section except said tubular Iiquid passage. 4. The

di aper according to Claim 3, Mhereln said | owner

section defining said tubulaf 1iquid passage has a

oA Der f@nSliber20.BLaAhot BBNCASkRDE, dBBekiN.IN @
Subsecton said section except sai d tubul ar
i quid gass f%rmed completely through said core in a thickness
direction thereof along zaid longitudinal center line extends
in a longitudinal direction at least from sald front waist
region toward said crotch region; and

said lower section of said first sheet extends upward from
said lower surface of said ceore through said slit so as to he
exposed above said slit, generally describing a loop and

cooperates with said upper section todefine said tubular liquid

passage.

3. The diaper according to Claim 1 or 2, wherein said first
sheet is formed from a hydrophilic fibrous nonwoven fabric and
sald upper section defining said tubular liquid passage has a
fiber density higher tharn a fiber density in a subsection of

said upper section except said tubular liguid passage.

4. The diaper according to Claim 3, wherein said lower
section defining said tubular liquidpassage has a fiber density
higher than a fiber density in a subsection of said lower secticn

except said tubular liquid passage.




