10

15

20

-1- SPECI FI1 CATI1l ON D SPCSABLE DI APER 5
TECHNI CAL FI ELD OF THE | NVENTI ON The present invention
relates to di sposable diapers for absorption and
contai nment of bodily discharges. BACKGROUND ART OF
THE | NVENTI ON 10 There are well known di sposabl e

di apers conprising a |iquid-pervious topsheet facing
the di aper wearer's skin, a_ |liquid-inpervious
backsheet facing away fromthe wearer's skin and a

| i qui d- absor ben ore .i nt er pose e epn these sheets
and configured%t% gegiﬁe? gnéaglgngrﬁuginal

direction, a front waist 15 region, a rear wai st
region and a crotch region extending between these
wai st regions. This diaper is curved in the

| ongi tudi nal directiaspaiSEBLEN@IRGASheet i nside, 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.

G S R dBbea by e core through

the topsheet, such absorption is not conpleted at once

but &Fhecpreapnttimeenisieakend adss Lot vretagunrippy ref for

di scharged urine -2- is absorbed by the core. In order
addwtptihe: core eandbserh thebctidtlgl dquahtictysof

di scharged urine as quickly as possible, a
BACKGROUND ART OF THE INVENTION

There are well known disposable diapers comprising a

liquid-pervious topsheet facing the diaper wearer's skin, a
liguid-~impervious backsheet facing away from the wearer's skin
and a Lliguid-absorbent core interposed between these sheets and
configured todefine, ina longitudinal direction, a front waist
region, a rear waist regicn and a crotch region extending
between these waist regions. This diaper is curved in the
longitudinal direction with the topsheet inside, so urine
discharged onto the crotch region may smoothly spread from the
urine discharged spot in a transverse direction but not in the
longitudinal direction. While urine discharged on the diaper
put on the wearer is, inprinciple, absorbed by the core through

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

certain time is takenuntil a total quantity of discharged urine
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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, the
di sposabl e di aper including a plurality of splits
facilitating discharged urine to spread in the
transverse direction and at the same tinme in the

| ongi tudinal direction is dfsclosed, for exanple, in

. Japanese 10 Patent Appljcati.on Publication No.

436508 D593N PSS bl IS OTHPS Wi angRdo S0t AP 875870 The
spaced apart one from another not only in the .

tatregnsverdd tdi pécti onphduyedl solig ashadiehdivt 6gi Rapsible, a
direction and penetrate the core in its thickness

geidredtliyornt iAloRG shese tspl cbse theptoperanty utilized by
backsheets are put flat and 15 joi ned together so that

- ; t.f I spl. . J
fgt({}g%%g%gge dqlssgfwoagfegg;qooyf 2l opgthesg ssplids. ¢+ Witbyerse

In the above-cited Publication,
di scharged urine is guided.into these, grooves.to
d TR HE Hondi ¢ ditﬁﬁl 18?%8?56%%81"5?0%%%1“sanre
time perneates through the core through its area
def i Aedniet weeh eaph rZepdi r tlod dilheogrodveakl affichnateding
adjacent in the longitudinal direction to spread in
a bhertnarsver s diveeticonitknibhed casea ofed he-idiaaper spread
di scl osed in the above-cited Publication, inmediately

:U?f{ﬁé Q%%ng%ggsgi%9@%&99Qﬂpn£8dtg@ %%&atfgﬁge%ﬁmeuﬁkpethe

spreads on the t opsheet "and si mul t aneous flows into
t he respective grooves. Eeeﬁpdlgg an thelﬁggtlcul

longitudinal direZtion is disclose or exa e, in ggpanese
Patent Application Publication No. 1997-51913A. These splits
are arranged so as to be spaced apart cne from anocther not only
in the transverse direction but also in the longitudinal
direction and penetrate the core in its thickness direction.
Along these splits, the top- and backsheets are put flat and
joined together so that the topsheet forms grooves along these
splits. With the diaper disclesed in the above-cited
Publication, discharged urine is guided into these grooves to
spread in the longitudinal direction and at the same time
permeates 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 disclosed 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 retarded
to spread in the |longitudinal direction, nost of
urine will spread in the transverse direction of the
di aper and not only nmake it _ inpossible to utilize the
entire area of the core but?also cause 10 sideway

| eakage of urine fromthe crotch region, Lt _is
CE R of TR pHESERE | FvehiT on T o BT ovias S8 pEaABTRs LY
di apers allowi ng discharge urine to spread in the
flotginbdithal resrection JandveRer ebsPeld oW Ay e particular
generally entire area of the core to be utilized for
s@Els oppibonyif ciur iune.n el Shik SBEBURE OEhZHE=UNVENII N is a
According to the present invention, there is provided

p@ssiddisméﬁb&%td'@pﬁ{e conbiguied tandefine @ £10Mtinto the

wal st region a rear waist region and a crotch region
ext endi ng bet ween these 20 wai st regi ons, and . .

IR SPRE & 11 G0RCE Absbr BERE Gortf Hivi kG 3 Sper™ the
surface facing a wearer's skin and a | ower surface

1 drei Mgl lavedy It rert L he - well erigesks edmd dod eAdigE wven the
the crotch region and further into the front and rear

LoV istudiegilonsiréct don) i Qusd- par viiouse f i3t sheetd in the
havi ng an upper section covering the upper surface of

tf%&gs% a&?r@ct?&f\@r o%ecgﬂ@ndggﬁﬂgfi NG & heote only make it

impossible toutilize the entire area of the core but alsc cause
sideway leakage of urine from the crotch region.

Tt is an object of the present invention to provide
disposable diapers allowing discharge urine to spread in the
longitudinal direction and thereby allowing a generally entire

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

DISCLOSURE OF THE INVENTION

According to the present invention, there is provided a
disposable diaper configured to define a front waist region,
a rear waist region and a crotch region extending between these
walst regions, and comprising a liguid-absorbent core having
an upper surface facing a wearer's skin and a lower surface
facing away from the wearer's skin and extending over the crotch

region and further into the front and rear walst regions, 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 di sposabl e di aper further conprises
t he upper section of the first sheet extending
upward, in a vicinity of a longitudinal center line
bi secting a transverse di nension of the diaper, from
t he upper surface of the core so as to define a
tubul ar iquid passage extéﬁding in the | ongitudina

10 djrecti.on along.the | I tudinal center |ine; :
e R AP EQArE pagshol btennl AGTac. PeaLeorr Sapering
the front waist region toward the crotch region. The
thir ePERE FAVERET oI CHEI TABS Atk f 6P Y B 1RF et ePveging the
enbodi nents. 15 A slit formed conpletely through the
leoresunfiets dihtokness:, dhtlectigniatdmgethecus second sheet
| ongi tudi nal center |ine extends in the |ongitudina

1difeciion A theashufhomethe hrant cwai $t rEegkRBet { ovard
the crotch region; and the | ower section of the first

Shect, A5, BNl Lo s | oteh, U Le8 sy

slit, generally describing a |oop and cooperates with
of hehapper ssectlicnt t exderihest Hevagdbulldr #i giicdnity of a
passage. The first sheet is forned froma hydrophilic
1drndirousi ndb- ceonwayvennéabt s eclandy the wpperersectiiopnsion of
defining the tubular |[Iiquid passage has a fi ber

ciengisby i gher than R hi Berrdensit Yhe core so as to define
a tubular liguid passage extending in the Iongitudinal
direction along the longitudinal center line; and the tubular
liguid passage extending at least from the front walst region
toward the crotch region.

The present invention includes the fellowing preferred
empodiments.

A slit formed completely through the core in its thickness
direction along the longitudinal center line extends in the
longitudinal direction at least from the front waist region
toward the crotch region; and the lower section of the first
sheet extends upward from the lower surface of the core through
the slit so as to be exposed above the slit, generally describing
a loop and cooperates with the upper section te define the
tubular ligquid 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 Iiquid passage has a fiber density higher
than a fiber density in a subsection of the |ower
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

enbodi nent of the |nvent|on "Fig. 2 is a sectiona

V|em1tak alo h ne I1- in
BT G WA P ek e TREF PReIPEI RS g pfular
Fi g. 1 Flg. 4 is a partially cutaway perspective view
Lishowl Rgssofe prefefiedrehbodl iedt bt RaR v énPiegngensity
Fig. 5is a sectional view taken along the Iine V-V in
iFiagsubse20ibh @ f GheSsugpsecidaanaln vkewpt aken talbong t hequid
line VI-VI in Fig. 4, Fig. 7 is a partially cutaway
p§§g§¥§ctive vi ew showi ng another preferred enbodi ment
e invention; -6- Fig. 8 is a sectional viewtaken
line VILII-VII and . Fi

al ong, t in Fig. 7 9is a
Sect L oV BSERER SF bt The " et S XL Passdbe has
a fiber density higher than a fiber density in a subsection of

the lower section except the tubular liquid passage.

RRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is apartially cutaway perspective view of a diaper
as one embodiment of the invention;

Fig. 2 is a sectional view taken along the line II-II in
Flg. 1;

Fig. 3 is a sectional view taken along the line III-IIXZ
in Fig. 1;

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

Fig. 5 is a sectional view taken along the line V-V in
Fig. 4;

Fig. 6 is a sectional view taken along the line VI-VI in
Fig. 4;

Fig. 7 is a partially cutaway perspective view showing

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 with
reference to the acconpanying drawings. 10 Fig. 1 is a
partially cutaway perspective view of a diaper |A as
one enbodi nent of the invention, Fig. 2 is a sectiona

view taken along the line IFP=11 in Fig. | and Fig. 3
is a_sectjional view taken alo the line III-11] ]
F o o hOR 6ot e Sneyer S tpepn i rane vitivirr

i ndicated by an arrow X, a longitudinal 15 direction
in §llicndi‘cateed by an arrow Y and a thickness direction
is indicated by an arrow Z. Term used herein "inner
surfaces" 9 of of kkstiandisecond sheetsoldg dhandine IX-IX in
| eak-barrier sheets 10 refers to the surfaces of
rihese 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 1A conprises the
| i qui d- absorbent core 2, the |iquid-pervious first
DRESHEELP T3 (o et iThig BhETcHLeE2 FRRJWARKING OF THE INVENTION
i qui d-inpervious second sheet 4 |ying outside a | ower

sect it aiQfs bhea fdrgloshaet d3apher etdotdend aveiihe present
section will be described l|ater. The diaper 1A is

jjﬁggﬁhgﬂ{%ﬂjﬁpbge£EPg’f&fl§rﬁhderstood from the description

given hereunder with reference to the accompanying drawings.

Fig. 1is a partially cutaway perspective view of a diaper
1A as one embodiment of the invention, Fig. 2 is a sectional
view taken along the line II-II inFig. 1 and Fig. 3 is a sectional
view taken along the line ITI-ITI in Fig. 1. 1In Fig. 1, a
transverse direction is indicated by an arrow X, a longitudinal
direction is indicated by an arrow Y 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 sheets 10 refers
to the surfaces of these sheets 3, 4, 10 facing an absorbent
core 2 and term used herein "outer surfaces" of these sheets
3, 4, 10 refers to the surfaces thereof facing away from the
core 2.

The diaper 1A comprises the liguid-absorbent core 2, the

liguid-pervious first 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 and rear
wai st regions 5, 7 are connected with each other just
before the diaper 1A is put on the wearer. The diaper
| A further conprises a pair of side flaps 8 10 Ivying
out si de transversely opp03|ﬂe side edges 2a of the
core, 2 and extendln ﬁ;% tudlnal dlrectlo
W%éﬁ“ﬁeﬁé’%n?eca %1% &Fi6ns S5 ?Wﬁﬁ’ds%\cuon
pair of end flaps 9 lying outside longitudinally
coppesi testentiseRP sherhéncddre l2vand extiandivagliae deperibed
transverse direction across the front and rear wai st
14egt ons 1he Sdidperespectivelynrdquidte erot&drieg) onrd, the
t he side flaps 8 respectlvely describe circul ar arcs
c tra r
%%&oﬁa% %)ét&%aper %i\oﬁ' ‘yélegd\ggrpéékélﬁ%thusgﬁég 3fist
general ly hour | ass-1i ke pl anar shape. ,
r?‘?%ﬂﬂ d- |a|?€e@vi369§cbeﬁﬁgb%? r§ & EHEEnY R?tépﬁteélnépﬁéei fatst
20 the longitudinal direction are attached to the
regspecti,ve -si deisfiiapse8. 1Thies cof & Zextdddst open thpe in
crotch region 6 and further into the front and rear

wVBE ST HEEGEOAS and FeaNdyhast afediRed 5,87 St fag@etled with
facing the wearer's skin and a | ower surface 12 facing

aﬁ%@ 15{Q¥;£ﬂ§hrouéﬁ%z%h%kHQa EQe 1906 & % @aénatﬁ% %e&?er.

e he 't |ckness rection from

the upper_ surface 11
%ﬁ) diaper 1A further comprises a pair of side flaps 8

lying outside Transversely opposite side edges Za of the core
2 and extending in the longitudinal direction between the front
and rear waist regions 5, 7andapairof end £laps 9 lying outside
longitudinally opposite ends 2b of the core 2 and extending in
the transverse direction acress the front and rear waist regions
5, 7, respectively. In the crotch region &, the side flaps B8
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 liquid-impervious leak-barrier sheets 10 extending in
the longitudinal direction are attached to the respective side
flaps 8.

The core 2 extends over the crotch region 6 and further

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



10

15

20

to the lower surface 12 and extending in the
| ongitudinal 5 direction. Mire specifically, the slit
13 is forned in the vicinity of a |ongitudinal center
line L bisecting 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 words, the slit 13 is forned in a transverse
m ddl e of the core 10 2 anf-extends generally over a
front hal f thereof. The core 2 conprjses a m_xture of
synfgde bulfgcand t%}ﬁ@@r%sarﬁ&éﬁka%@y%@f@fpéﬁ?ﬁ@%s%ﬁa%lﬂ@
m xture of fluff pulp, super-absorbent pol yner
avpayr fiohesecandh tdernopliast i thesyntrhet hes a esih If3i bergletely
in any case, conpressed to a desired thickness. 15

tHrRIQr abl Yhet hRi 6QREs 2 dSr&ntidiel oM appedppethsarface 11
I|qU|d-perV|ous sheet such as a tissue paper in order

revent the core, tLi out of
SRl S oy Gy G ol Be 11 €3 (PN L
falllng off. The first sheet is forned froma

AIRFTIEHI -l i @or?bﬁ@a@fzeahehm\%ﬁ $hbki &3 and hasgnen 1n the
upper section 14 entirely covering the upper surface

vikliroft ¢t hé ecovrg2taddnal lemere rsecteé dnbiSeentng el yransverse
covering the | ower surface 12 of the core 2. In the

dMiENidry o Af d B?a QPQJAt wdi @Jte@ﬁﬂ;t ef tHNerbn{ w8 st tBgion
the vicinity of - split 13) , generally a front

: %%hé@%ﬁ?%gﬁgé’%pef’a%%%a POcH Enerarry RTHohd nafp otoes

of the | ower section 15 extends upwardly fromthe
wqisiter tEErFhcle 13 1s formed in a transverse middle of the core
2 and extends generally over a front half thereof.

The core 2 comprises a mixture of fluff pulp and
super-absorbent polymer particles or a mixture of fluff pulp,
super-absorbent polymer particles and thermoplastic synthetic
resin fibers, in any case, compressed to a desired thickness.
Preferably, the «core 2 is entirely wrapped with a
liguid-perviocus sheet such as a tissue paper in order to prevent
the core 2 from getting out of its initial shape and to prevent
the polymer particles from falling off.

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 lbentirely

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

of the longitudinal center line L (i.e., in the vicinity of the
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of the core 2 beyond the slit 13 and extends upwardly
fromthe 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 liquid passage 16 extending al ong
the longitudinal center line L. The tubular |iquid
passage 16 has a generally Qi ke cross-section and
extends 10 fromthe front wdi-st region 5 toward the
crotch region 6 _(See and 3). The subsection

sR7 ot 3 ndUpEert Jé/e%tfureﬁtgmae&eé&th@c HePe ¥ gBGIEar ) | faicaends
passage 16 has its inner surface intermttently

upwrmed deocthid lypplescsubfiagealloop. t Hercorad 1%, aThieont half
subsection 15 18 of the |lower section 15 has its inner

oBUhtace, & ter-m; bhent |e¥;tdn@i'sn§9w£ edihedawere s face t2:ce
of the core 2. The subsection 18 of the | ower section

Ogglhas |ts |nnercf face1£3§ n1tte@tl s d 5§%&§(%KOR the
he

|nnerC§u?face of" sécon sheet
transversely opposite side edges 2a and the
upRgistrdiansl Py B¢ 6p6stt JEIs Py gEstRéleBfe? 2.0CFhe The
upper and | ower sections 14, 15 placed upon each
u@@@mmuﬁid@merthectﬂbnkal@)ikﬁnai passagest 16ramly bewell up
bonded together or not. A fiber density of the upper

1158602t defd Bichg nkhe 31 dmbub@r ol haui g Passagee18ing
is higher than that in the subsection 17 of the upper

ecti 14 e L th t ubul ar UId passag
%§|§r?yﬂon PR denst %egfltn% ower et ubuﬁaf tiquid
defi ni ng

passage 16 has a generally Q-1like cress-seciion and extends

from the front waist region 5 toward the crotch region 6 {See
Figs. 2 and 3).

The subsection 17 of the upper section 14 except the
tubular liguid passage 16 has its inner surface intermittently
joined to the upper surface 11 of the core 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 second sheet 4 along the
transversely opposite side edges 2a 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 bonded together or not.

A fiber density of the upper section 14 defining 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
preferably have a fiber density in a range of 0.5 x
10-5 to 18 x 10-5 g/mB and a basis weight in a range
of 10 to 100 g/m . In the subsections 17, 18, the
upper 10 and | ower sectionslfl4, 15 preferably have a
fiber density in a range of 0.3 x 10-5 to 15 x 10-5
Ludrihts ahduad Basiss dfel §hts PAINET ke TeR e dheopulgF Rt Lon
The | eak-barrier sheets 10 extend between the
171 edgithedipakrysepposh t B4 end:ddtaps:ed tubhéakedkabadrpessage
sheets 15 10 respectively have fixed lateral zones
16l0agext €adi pg 4 neithe Lengi:tydhpalnh direchi qaceubai derining
the side edges 2a of the cofe 2, novable zones 10b

ext endi in.the. longitudi direction nd nor.nal |
tqﬁ &ggau?%fr?% uﬁ% gﬁgégthg%thﬁ%rhé%%?{o%ﬁiﬁ ggattﬁéy the
first sheet 3 and Longitudinally opposite fixed end &
suWRed 170 1001 YAg-EE Kectiont L afd Crear tRits Urledi ongnid
5, 7 and collapsed inwardly as viewed in the
pdgsansyvearse diroecti one cfulblhesdilaperid bAssBEhastibcatbhy upper
stretchabl e nenbers 19 extending in the | ongitudina

arfll NeGld OB aregant fact bl y. attached 4o %DEQE)e'rﬁéénsity in

mar gi ns of the respective novabl € zones 10b. These

el astic ers. .29 are_secur.ed to the respective . .
= ik 0% Aneation s he SRS Rl & BRELp Beiane i
menbers 19 are wapped with parts

1,

a range of 10 to 100 g/m". In the subsections 17, 18, the upper
and lower sections 14, 15 preferably have a fiber density in
a range of 0.3 x 107° to 15 x 107° g/nm@ and a basis weight in
a range of 8 to 100 g/m?.

The leak-barrier sheets 10 extend Dbetween the
longitudinally opposite end flaps 9. The leak-barrier sheets
10 respectively have fixed lateral zones 10a extending in the
longitudinal direction outside the side edges 2a of the core
2, movable zones 10b extending in the longitudinal direction
and normally biased to rise up above the upper section 14 of
the first sheet 3 and longitudinally opposite 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
1A. Elastically stretchable members 19 extending in the

longitudinal direction are contractibly attached to upper
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of the respective novable zones 10b. 5 The side flaps
8 are fornmed fromtransversely opposite |lateral zones
4a of the second sheet 4 extending outwardly beyond
the side edges 2a of the core 2 and the fixed latera
zones 10a of the respective |eak-barrier sheets 10. In
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-barriler sheets 10 are put fl at
together and, along the lateral zones 4a and the
g § ot | ertl o 1os heds ssHesres 4,0010 Raveet Repptic
i nner surfaces joined to each other. A plurality of
ndege et a hee seabhess 20 text endpbgtinethevdlongidardisnallh in
direction are 15 contractibly attached to the
a TRSREEL VG SLASLL | aRs: & . TERR-dl 20 2LASHILIBIMEES, 2Qres
are 1 nterposed bet ween the 1 ateral zones a of the
f ond sheet 4 and thgfjlxed Iﬁ%gr zones 10a of the
© o ct TR G Eale BAFEEE SREESs and joined to the
inner surfaces of these sheets 4, 10. 20 The end ‘
f 1 apsItee avigief dlmed Br@ﬁ@lfmgm@oﬁm Iy 2gpFesicee Y ergosite
zones 3b of the first sheet 3 and |ongitudinally
19ppes] teonendizonest¥d ekcbhe seeendisheetndiext endivhAgdly
outwardly beyond the longitudinally opposite ends of

er@dcﬁ:o&% ?suéile fetdE%s—%g—ofr Qe&t)fé/% ftlh%p§ %edt Egteral

zones I'rst eet t he end zones
4b of ond sheet 3 are flat t oget her _ and
ey i ot e 41be£‘t1t'?€ﬁ]res1 e teeddhd In the
sheets

respective side flaps 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
4a and the fixed lateral zones 10a, these sheets 4, 10 have their
inner surfaces joined to each other. Aplurality of legelastic
members 20 extending in the longitudinal direction are
contractibly attached to the respective side flaps 8. These
leg elastic members 20 are interposed between the lateral zones
4a of the second sheet 4 and the fixed lateral zones 10a of the
respective leak-barrier sheets 10 and joined to the inner
surfaces of these sheets 4, 10.

The end flaps 9 are formed from longitudinally opposite
end zones 3b of the first sheet 3 and longitudinally opposite
end zones 4b of the second sheet 4 extending outwardly 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 form ng the
tubul ar Iiquid passage 16 are joined, in a folded up
state, to the outer surface of the second sheet 4 at
the respective end zones 4b thereof. The
| ongi tudinally opposite fixed end zones 10c of the
respective 10 | eak-barrier-gheets 10 are joined to the
outer surface of the first sheet 3 _at the end zones
regpatdrigorndBélerki ke Mg $10d EPasei 8P nehtidrs f2rst sheet 3
extending in the transverse direction are
arcbnteaetd bloyeat tachedht sddiend egpectd vecendt fillapstdfether
The wai st elastic nenbers 21 are interposed between
adie o80d,700e8 3 Ol oLt BE T4 Stengheet <8 AN dtherendneets
zones 4b of the second sheet 4, respectlve y, an
sec r ed tg_the .nner surfaces, of these s I th
10 E8F Wit 81 CFe Gl on 7% tHe 3T de" ¢ | none
provided wth flexible tape fasteners 22 nade of a
refrstiicd enm fEaeh 9,200h6f upher tape lPastenefsions Has &2 of
fixed end zone 22a and a free end zone 22b both
trexteintihgHaed e Aaansverse dubechironiqglhe phbxedeend are
zone 22a is interposed between the associated |atera
4 e ng S I I
e 0 e G e toct atod | cak-Barri or - shoot “167°
nd joi ned t the i nner_, surfaces therezg The i nper

a
SIiiit ade OF tHE f réSPERG 76ne™22b 218 toated - WrtRoa  The

pressure-sensitive adhesive (not shomm% . The
longitudinally opposite fixed end zones 10c of the respective

3

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

first sheet 3 at the end zones 3b thereof. Belt-like wailst

‘elastic members 21 extending in the transverse direction are

contractibly attached to the respective end flaps 10. The walst
elastic members 21 are interposed between the end zones 3b of
the first sheet 3 and the end zones 4b of the second sheetf 4,
respectively, and secured to the inner surfaces of these sheets
3, 4.

In the rear waist region 7, the side flaps 8 are provided
with flexible tape fasteners 22 made of a plastic film. Fach
of the tape fasteners 22 has a fixed end zone Z22a and a free
end zone Z22b both extending in the transverse direction. The
fixed end zone 22a 1s interposed between the associated lateral

zone 4a of the second sheet 4 and the fixed lateral zone 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 nmeans of a pressure-sensitive adhesive. The

front waist region 5is provided with a flexible

target tape strip 23 attached thereto, on which the

free end zones 22b of the respective tape fasteners 10

22 are detachably anchored-13The target tape strip 23

is made of a plastic filmand shaped in a rectangle
O%fch\ﬂﬁ%wcrbmigecgil@éét-bémféﬁ@ sheathd Otaahspénge to the inner

direction. The target tape strip 23 is joined to the
sotitefe S Whcaee fof the Second.sieete 41 Toe plited hewdizaper 22b

A on the wearer, the side flaps 8 in 15 the rear

i¥@kékeggﬁéfgegpéégsﬁfﬁg§$$§99fvéE@H@%&%@ s f aGRs.Of.  The

t he si ps 8 1nt ont wai st region 5 and then

the free e zones_22h of the respective.tape

R B D3 A P SHLHBR e U LhES P § Ao EFppepgese
to connect the front waist region 5 and the rear

dineg &itigreginonr 71 s s &b bpcieroteher 0 Theredsonl thee2lla of the
di aper 1A is forned by a waist-hole and a pair of

aseg-holes balew-hheiwai st sheke (not shown) neltes of a
tubular |iquid passage 16 is placed agai nst the

S th L 0y the, di 1 3 is
PRGN JPUANES e Sertel, (A58 B
a .t he tubul ar iquid Esssa e 16 fjrst

dhech et P&ré%g?ﬁb{lﬁet%% FaaP el (P o o SthaBPhto.
capillary effect of this passage 16, then

on which the free end zones 272b of the respective tape fasteners

22 are detachably anchored. The target tape strip 23 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 second sheet 4.

To put the diaper 1A on the wearer, the side flaps 8 1in
the rear wailst region 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 walst region 7 with each other. Thereupon, the
diaper 1A is formed by a waist-hole and a pair of leg-holes below
the walst-hole (not shown).

The tubular liguid passage 16 1s placed against the

wearer's urethral region as the diaper 1A is put on the wearer.
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vertically perneates downward through the tubul ar
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 as
wel | as through the subsection 18 of the |ower
section 15 except the tubular liquid passage 16.
Finally, wurine is absorbed through the upper section
14 and then the upper 10 sul4-ace 11 of the core 2 into
the core 2, on one hand, and through the |ower

Ui fHRCEBrand arhehe (the qegneh thr%@%w bubular

into the core 2, on the other hand. The tubular liquid
lipasishge: skGgrad 6a ffirber sdensi ty bpghed ithahet hoseitndinal
t he subsections 17, 18 of the upper and | ower 15

1SR 1008 (ke 113 %é%eﬁﬁarQGeE%@Hka6f|tHHbd R8ss8g€146 then
and this is for the reason that t he capl Fary

enonmenon_occurring .in bul ar assage
v AR g UPT RS T bt SpreRarac Hert T ohyi LU 1220 Husd
direction before urine can nove from the tubul ar
Paqpdad 1past age LP65R e dthe s ibseetavhscnse digeckyen through
after urine 20 has noved fromthe tubular |iquid
thpassage k6 oho 1ThersubseatipOnseclid,onl8,4 spread ohsutubelar
in the longitudinal directionis sufficiently

ll,tgﬁp%%%sa %aﬁgvgétﬁéfﬂa %aghQBu 5'9§e|§hﬂ§5%tlon 18 of the

transverse irection to ensure that spread of urine in
LR E°Ep} 808 TH THler ot FeVeroe BT raRETBRS 10 Finally,
| medi ately after quick spread in the | ongi t udi na
urine is absorbed through the upper section 14 and then the upper
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 the core 2, on the other hand.

The tubular liquid passage 16 has a fiber density higher
than those in the subsections 17, 18 of the upper and lower
sections 14, 15 except the tubular liguid passage 16 and this
is for the reason that the capillary phenomenon occurring in
the tubular liquid passage 16 allowing urine to spread in the
longitudinal direction before 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 subsections
17, 18, spread of urine in the longitudinal direction is

sufficiently promoted relative to spread of urine in the

transverse direction to ensure that spread of urine in the
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direction under the capillary phenonmenon of the
tubular liquid 5 passage, urine spread also in the
transverse direction through the subsections 17, 18 of
t he upper and | ower sections 14, 15. In this way, a
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 a tine as short as-I0 possible. In the case of
this diaper | A sideway | eakage of wurine can be ,
Loeriitasliyradr dvent eto s icHEeC TNereS § BeRerpossinsl FPE§ade hay the
urine mght inmediately spread fromthe spot onto
tsdncher a¢ idie-chad opeen di scharged in the transverse
direction. If the fiber density of the upper and | ower
sectighettarcly 1&%9@@:&:‘1&6 ddhar i hi quid passagedinal
16 is less than 0.5 x 10-5 g/ B, the capillary
phenonenon .occurring.along the tubul ar I qui assage .
R e AR SR B A R iy LR
the tubular liquid passage 16 in the |ongitudina
Pt yasEtd BrlaAdEmiedd edasel a Yircehnd U B 5P abd ot gy Rarough
in the 20 transverse direction. This will lead to
tlsd dewaycl-eakage’ of18 wiri tee Ugpdhent bewedensityorof 1uhels.
subsections 17, 18 of the upper and | ower sections
. c ¢ o 1iaui . '
R e e . The astilary phanomenon < e --eed
occurring in these subsections 17,.18 wll . be too ak
©4 GPSGFPHEr 1 By ead 1 PHECET ARSVEREd i § barionoed o the
t hrough t hese subsections 17, 18 and a certain

Rt iltly coh bri mesmeye Sty alorgCPRE bbtd omme as short as
possible. In the case of this diaper 1A, sideway leakage of
urine can be reliably prevented since there 1s no possibility
that urine might immediately spread from the spot onto which
urine has been discharged in the transverse direction.

If the fiber density of the upper and lower section 14,
15 around the tubular liquid passage 16 is less than 0.5 x 1077
g/mm’, the capillary phenomencn occurring along the tubular
liguid passage 16 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 the fiber density of the subsections 17} 18 of the
upper and lower sections 14, 15 except the tubular liguid

passage 16 is less 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 nenbers 19 as the diaper 1A is curved

in the longitudinal direction with the upper section

14 of the first sheet 3 inside. These rising novable
zones 10b of the 10 respective | eak-barrier sheets 10
formbarriers against urineléand reliably prevent

si deway | eakage of urine which would _ otherw se occur
OIS R Wiake FPAPECBLOES ¢/ 418 ¢7id Iphg thiodl Y2 edtcdnayine
perspective view of a diaper 1B as one preferred
reppodident toé driesvevert dorecH @ thricsgh tHdseseubisonalons
view taken along the line V-V in Fig. 4 and Fig. 6 is

173 §@Cz§zﬁ<9%ac|:ef‘&§ﬂ‘h tq%lé%@l%ly%@ A8 d hag M gve!ald)irﬂg Firg p8ttom
4, a transverse direction is indicated by an

rrom1X ngi t.udi nal _direction is indicated by an
§H#§wtﬁéﬁ¥ffclq%ﬁ6kﬁ@§§ @irggfion i s indicated by an
arrow Z. 20 The di aper 1B conprises the

| i quildcabisoradeift zores 210k hef theuirdspefFvivasleprsparrier
sheet 3 and a |iquid-inpervious second sheet 4. The

sithapel 01B desuparddgured dppadetkeneionn 4 heder a contractile
| ongitudinal direction, a front waist region 5, a rear

f%‘@éétof +4Z Legion. mé}ﬁ@eﬁs Clr@%%htﬁggﬂii)@p@refﬁ %%d'cﬂgved in

tween these waist regions 5, 7. s diaper 1
t}{%”gfqh%$c§&“ elsdlgfelpg rOngrjﬁll%ﬁlg%ge];)lél% Seg?sgé%?ggl Tg og the
first sheet 3 inside. These rising movable zones 10b of the
respective leak-barrier sheets 10 form barriers against urine
and reliably prevent sideway leakage of urine which would
otherwlse cccur beyond the side flaps 8.

Fig. 4 is a partially cutaway perspective view of a diaper
1B as one preferred embodiment of the invention, Fig. 5 is a
sectional view taken along the line V-V in Fig. 4 and Fig. ©
is a sectional view taken along the line VI-VI in Fig. 4. In
Fig. 4, & transverse direction is indicated by an arrow X, a
longitudinal direction is indicated by an arrow Y and a
thickness direction 1s indicated by an arrow Z.

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

longitudinal direction, a front walst 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 extends
over the crotch region 6 and further into the front
and rear waist regions 5, 7 in the sane manner 10 as
in the case illustrated by Fig. 1. The core 2 has an
upper surface 11 facing thelivarer's skin and a | ower
surface 12 facing away fromthe wearer's skin. The
repra 7 kas a srptch3redhpl et it endirsudle tvgenhéhese walist
t hi ckness direction fromthe upper surface 11 to the
rd@WRrs Syr fracerd?s anichrext erdicngthert hecl omgt taigiaial cIS5side
direction. More specifically, the slit 13 is fornmed in
i cini £ i Lol . . .
B e s
extends hetween the front and rear wajst region 7. .
i G nGRAERCERG oit Ei e T Gt A it s Bp sl de
m ddl e of the core 2 and extends substantially 20 over
fladal | 81 eageh ofesdwestcord 2 iprethedddngiviodi nal pair of
direction. The first sheet 3 is forned froma
1 hydrcophidd 67 fd ey ousa k-namomen abet€ and Hasrairdppet the
section 14 entirely covering the upper surface 11 of
- : [ r section 15 entirely -18-
L%%%%ﬁ?%gmﬁhgﬁﬂgﬁg?gﬁﬁrface 12 of the core 2. In the
vicinit of the longitudinal center line L (i.e., _in
t he ﬁfﬁyﬁfw %feﬁ%ng%m%f 87, CFﬂEcﬁpﬁ%‘%‘l%‘écgt PO f4reher
ext ends upwardly, generally
into the front and rear waist regicons 5, 7 in the same manner

as 1n 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 from Lhe 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 slit 13 is formed in the
vicinity of a longitudinal center line L bisecting a transverse
dimension of the diaper 1B and extends between the front and
rear waist region 5, 7. In other words, the slit 13 is formed
in a transverse middle of the core 2 and extends substantially
over a full length of the core 2 in the longitudinal directicn.

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 15 entirely
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describing a | oop. The | ower section 15 extends

upwardly from5 the | ower surface 12 of the core 2

beyond the slit 13 and extends upwardly fromthe

upper surface of the core 2, generally describing a

| oop. The upper and | ower sections 14,, 15 swell up

in this manner to define a tubular |iquid passage 16

extending along the |ongitudinal center line L. The

tubular liquid 10 passage 1B has a generally Qi ke

cross-section and extends _fromthe fraont mais% regi on
CQ?%Q%%&5h@héoﬂ?6t%%F§%ﬂ?dﬁz@f(§§§ CEFgst - 2 fand §)Vl?%%lty

tubul ar Iiquid passage 16 has a generally O-1ike
oftkbsstamgitiioh rand cextemdsifie dmit he. f riont heav stimigi of the

5 toward 15 the crotch region 6 (See Figs. 5 and 6) .
sginredi gt elonbelow t hetubul an kik@uhdspagsage: $6, géherally

upper and | ower sections 14, 15 of the first sheet 3

re .put fl d jQin ther b f iLve

G e T S PR T R Er D geParay Brom

direction. 20 The subsection 17 of the upper_section
theglaggsptuhiee tasdl AP 19N 4 aseuyeld 6 Has 7 15819 frepnds

surface intermttently joined to the upper surface 11
umpfarndiey corer 2-hFheppgbsectiionre 18f othehedrewet, seeteoally

15 has its inner surface intermttently -19- joined to
adde-lrower asurbpce #g efddieagar eoker Thessuhseatd,ons d8e11

of the l'ower section 1§}has its inner surface
1@%Q%%ﬂpk}tggéé%to#ﬁégﬁgaégnﬂnﬁjﬂpfg&uﬁygg%%gggfléQgtending

second “shee upp

along the longitudinal center line L. The tubular liguid
passage 16 has a generally Q-like cross-section and extends
from the front waist region 5 toward the crotch regicn 6 (See

figs. 2 and 3).

The tubular liquid passage 16 has a generally Q-like

cross-section and extends from the front waist region 5 toward

the crotch region 6 {See Figs. 5 and 6}). Immediately below the
tubular liguid passages 16, the upper and lower sections 14, 15
of the first sheet 3 are put flat and Jjoined together by means
of adhesive spots 24 arranged intermitﬁently in the
lengitudinal direciion.

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

18 of the lower section 15 has its inner surface intermittently
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and | ower sections 14, 15 placed upon each ot her

around the 5 tubular liquid passage 16 may be j oi ned

together or not. A 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 liquid passage 16. Simlarly, a

fiber density of the | ower section defining 10 the

tubul ar |iquid passage 16 % hi gher than that in t he

subsection 18 of the | ower section 15 except th
th%ﬂiéF’ﬁP&uiaweﬁa%%%%%*iéQ Afoang ?%%et%buﬁgﬁ FPBE?Hth“

passage 16, the upper and |ower sections 14, 15
l%méf‘emaﬁlqwehravecaicbmﬁéirhde@s ynafpd s basi $nmtghttastly

has previously been specified in the 15 connection

JMAdy Rigtnt @RfebnstPesseilseeticonscdhd I8t sp, trhe upper
upper and | ower sections 14, 15 preferably have a

nS|ty n basi i S 0
%%2§5§%e0| Ct A% qfﬁe %%éﬁﬁ%%?HQEO%'tE%§i§£E¥? %ﬁéxnd the
| eak- barrler sheets 10 respectively have fixed 20

Lyl Bl - FBhes RUE G0 difdiTy P8 CRéTFENGPEGENRAI °F not-

direction, novable zones 10b extending in the
Iongﬂtuﬁﬁmm*dhmiiﬂjonfahﬁe nopeml fycbiasetl4dt defisgngnthe
t he upper section 14 of the first sheet 3 and

t oo ¢ udignakl ya 9ppoesiitee; § ixethendhzones 106 dnd BAbsEBtion
in the front and rear waist regions 5 7 and collapsed

1B BV 0y 0 LGS S0E LAl 00 o Bz

Ion%JtudlnaI direction are
imilarly, a fiber density of the lower section defining

the tubular liguid passage 16 is higher than that in the
subsection 18 of the lower section 15 except the tubular liguid
passage 16. Arcund the tubular liguid passage 16, the upper
and lower sections 14, 15 preferably have a fiber density and
a basis weight as has previously been specified in the
connection with Fig. 1 and in the subsections 17, 18 also, the
upper and lower sections 14, 15 preferably have a fiber density
and a basis weight as has previously been specified in the
connection with Fig. 1.

The leak-barrier sheets 10 respectively have fixed
lateral zones 10a extending in the longitudinal direction,
movable zones 10b extending in the longitudinal direction and
normally biased to rise on the upper section 14 of the first

sheet 3 and longitudinally opposite fixed end zones 10c lying
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contractibly attached to upper margins of the

respective 5 novable zones 10b. The side flaps 8 are

formed fromtransversely opposite |ateral zones 4a of

the second sheet 4 and the fixed lateral zones 10a of

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

| eg elastic nenbers 20 extending in the |ongitudina

10 direction are contractibly attached to the

respective side flaps 8. TBe end flaps 9 are forned
fromlongitudinally opposite end zones 3b of the
19 st fepast aBdaf T offgittudierarny Sopposid €%érdrsgResnvard

4b of the second sheet 4. In the respective end flaps
a9yvithedendrzonas:ycafsct derddirsin stiegte 83iandrtilbe efdastic

15 zones 4b of the second sheet 3 are put flat
ndRgethen sand, t ohned, i1, sueh siahg; toaihe secand sheet are

4. The Iongltudlnal?y opposite fixed end zones 10c of

t he respective, | eak-barrier sheets.10 are joined to . .
YR Brd ZoheS BBOF L hE FITRT SRABU T3S CHel ti7| kaspective

wai st elastic nenbers 21 extending in the transverse
nPRl e extrisoh ldie contractibly attached to the

respective end flaps 10. In the rear wais-_ region 7,

t he sitde fildaps18par e provicened widn flrexishlee skdgeopposite

fasteners 22 of which respective free end -21 zones

1 9{ e oAl od Wrl @ PLESSUr&nsensd L e adheskye (AOkral
shown) The front waist region 5 is provided with a

z%%%%h %ﬁgf%ﬁ%g%%ﬁégegvg%kkﬁr-%f%fé%%ﬁ%g%g%ﬁ?t%&p?grality
of leg elastic members 20 extending in the longitudinal
direction ére contractibly attached to the respective side
flaps 8. The end flaps 9 are formed from longitudinally
opposite end zones 3b of the first sheet 3 and longitudinally
oppesite end zones 4b of the second sheet 4. In the respective
end f£laps 9, the end zones 3b of the first sheet 3 and the end
zones 4b of the second sheet 3 are put flat tocgether and joined
in such state to the second sheet 4. The longitudinally
ocpposite fixed end zones 10c of the respective leak-barrier
sheets 10 are joined to the end zones 3b of the first sheet 3.
Belt-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 phenomenon occurring in

this passage 16, then vertically perneates 10 downward

through the tubular liquid passage 16 so as to spread

in the transverse directiortlt-hrough the subsections

17, 18 of the upper, and | ower sections 14, 1g The
ZFSU &P F‘FauFﬁabg(gs‘éJgfé"- 2 §TECCHRGS SERCG tERE rRBRSMERs{nOT

region 7 and allows urine to spread toward the rear
shamirgt. r Bgeohrdnisovatihet rehéoar bal ofptdiel dsor @i2hlB [yéngoie

in the rear waist region 7 can be efficiently utilized
tdigabsopk diirng. 2k fadd Yyhedirime-dis ,aksokbednt hreughee end

t he upper section 14 and then the upper surface 11 of

t e 2 Lpto. d,-and_t
“UNE FoMor s bari BrHecand (R T RE o Busr 28urT acarBf hably

the core 2 into the core 2, on the other 20 hand. The
AaRGHASAY- | qui d passage 16 has a fiber density higher

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

| onellrisectionisadded DB ame dtikips:ri 5P foor thheceeasonethattes

the capillary 22  phenonenon occurring in the
tﬂwr@&hbl elbieh Passaga dlfaakhew NG £ildiNect Os S eadebB in

the 1 ongi tudi nal direction before urine can nove from

1j&§elEH8%£gEi£59uh9M&9 S9E %gdgg thcﬁﬁgﬁﬁg&&onﬁh&ZOmenon
occurring in this passage 16, then vertically permeates
downward through the tubular liguid passage 16 sc as to spread
in the transverse direction through the subsections 17, 18 of
the upper and lower sections 14, 15. The tubular liquid passage
16 extends into the rear walst region 7 and allows urine to spread
toward the rear waist region 7 so that the area of the core Z
lying in the rear waist region 7 can be efficiently utilized
to absorb urine. Finally, urine 1s abscorbed through the upper
section 14 and then the upper surface 11 of the core 2 into the
core 2, on one hand, and through the lower section 15 and then
the lower surface ¢f the core 2 into the core 2, on the other
hand.

The tubular liguid passage.l6 has a fiber 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 capillary



10

15

20

18. 5 Imediately 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 subsections 17,

18 of the upper and | ower sections 14, 15. |In this

way, a generally entire area of the core 2 can be

utilized 10 to absorb urine and a total quantity of

urine discharged on the didper |B can be absorbed

into the core in a tinme as short as possible. In the
phejyangion RE§UEF aperinBhest dewed! IleakageP df 24t ilfedéanving

be reliably prevented since there is no possibility
utivad tor speead ght thenedh @t eldirspr eadettamt el spoturdmteocan

whi ch 15 urine has been discharged in the transverse
mdiid 8Glh0Mne S 1dbaperpd Balsa.c the movable Zanes 17,

| Ob of the respective Iegi-barrler sheets 10 rise and
1gormbarriers agai nst urine to prevent any quantity

of urine from|l eaking sideways beyond the side flaps

8. 20 Fig. 7 is a partially cutaway perspective view

showi Tﬁ‘@“edéa&ieéﬁerag‘@?és EAckhetP P&t efPed-Erbeanfertidinal

of the invention, Fig. 8 is a sectional viewtaken
datengl drhenbdenecDd khoVILLk riynphdhguerforand Fhg.tddlsraliquid

sectional view taken along the line I X-1X -23- in Fig.

pgsszicﬂe,':iuging'sﬁrégcj?%%\é%r 8 t‘Her @951}998@:§e!&%&%j§ﬁ1 Q)ﬁrough
an arrow X, a longitudinal direction is indicated by

80 Qurow, ¥ and,a thigkngss direction L indicated by o5
Inthisway, agenerally entire area of the core 2 canbeutilized
to absork urine and a total quantity of urine discharged on the
diaper 1B can be absorbed into the core in a time as short as
possible. In the case of this diaper 1B, sideway leakage of
urine can be reliably prevented since there is no possibility
that urine might immediately spread from the spot ontoc which
urine has been discharged in the transverse direction. In this
diaper 1B also, the movable zones 10b of the respective
leak-barrier sheets 10 rise and form barriers against urine to
prevent any quantity of urine from leaking sideways beyond the
side flaps 8.

Fig. 7 is a partially cutaway perspective view showing
a diaper 1C as another preferred embodiment bf the invention,
Fig. 8 is a sectional view taken along the line VIII-VIII in

Fig. 7 and Fig. 9 is a sectional view taken along the line IX-IX
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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 1Cis

configured to define, in the |[Iongitudinal direction,

a front waist region 5 a rear waist region 7 and a

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 the2i-ongitudinal direction and
~a pair of end flaps 9 extending in the transverse
indifrdlgot ifon. ITHE % de af FapssBeafe despectdvédlsy ippovirded by

with liquid-inpervious |eak-barrier sheets 10
arexdrendi Bg & N drhe dangidludiiraktdbnect i Ddicafihel eor anarrow

is identical to that in the case illustrated by Fig.
‘Y%ﬁuﬁe@qgﬂﬁﬁ&%%%'%g %%&ohhSSCEQHQEaEQQ'?gggnaggrow7z.

further 1nto the ront and rear wai st i ons b5,

The re.2 has upper. surface 11 facing, the

wear TS ASRPRE and CAPEREP SsFT 408115 PESPRECP SRy T Ponthe

the wearer's skin. The first sheet 3 is forned froma
Liypdrbpedileous biogs sRechohviovenr flabriid-angemssoan second

upper section 14 entirely covering the upper surface
sHeetof 41 he Teer elizamnd acl owerc@etitd onedbtentlierehy, in the

covering the | ower surface 12 of the core 2. In the

T LN ofy . angi tudj £ r.li. , th PgL -
T el G e M 0 Pt g “ooeraogate"
11 of the core 2 enerally.  descrjbing a | oop.. The .
TSPt Ts@0F ot 14t 6 BRI TP TR 2° HERAGEIEGS Waist
define a tubular liquid passage 16 extendi ng al ong
regions 5, 7. This diaper 1C further includes a pair of side

flaps 8 extending in the longitudinal direction and a pair of
end flaps 9 extending in the transverse direction. The side
flaps 8 are respectively provided with liguid-impervious
leak-barrier sheets 10 extending in the longitudinal direction.
The core 2 is identical to that in the case illustrated by Fig.
1 and extending over the crotch region 6 and further into the
front and rear waist regions 5, 7. The core 2 has an upper
surface 11 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
nonwoven fabric and has an upper section 14 entirely covering
the upper surface 11 of the core 2 and a lower section 15 entirely
covering the lower surface 12 cf the core 2. In the vicinity

of the longitudinal center line L, the upper secticon 14 extends
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the longitudinal center line 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 Figs. 8 and 9) . The

subsection 17 of the upper section 14 except the

tubular |iquid passage 16 has its inner surface

intermttently joined to the upper surface 11 of the

core 2 and the subsection 10418 of the |ower section

15 has its outer surface intermttently joined to the
Upwaed SopfacbeofirPRE secdadeshdetod. tire febee dengienprally

of the upper section 14 defining the tubular liquid
dpassagend e 1schi gimere thasr tdmtciioh thessidisectipRArdlif this

of the upper section 14 except the tubular liquid

mPASSAGE, 1B 16;c Eh%ugh?§% gg?éi&%%é&%@%%t%nmh%gglong

of the upper section I Ni tubular Tiqu
assage 16 ar referably in the s ranges, as have
t‘ﬁ? éﬁ“%da%ﬁé ng%‘é%}r’gilé%f tn tﬂ%e g thuwt%%@e 16
1 and the fiber density and the basis wei ght of the
pseubsett copedFrolly Be- Upperrseetibontidnarel aksonin fdman the

same ranges 20 as have previously been specified in

fihet cenneckegnow 3 h Fagd the dder heakthaerieh BheRlSFigs.
10 respectively have fixed |ateral zones 10a

i Ngpy l.ongi.tudi [ on,..=25-
oA oL el Con oL L) QR PR e
osite fixed end zones 10¢

t%tﬁ%rdlh%g !gltgl)'lg%%%%ela ﬁﬁ}ogg £ r nterpiitentl

i dOF art WAl E  r YT o 52 TARG Y
col | apsed i nward as vi ewed

joined to the upper surface 11 of the core 2 and the subsection

18 of the lower section 15 has its outer surface intermittently

joined to the inner surface of the second sheet 4.

A 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 liquid passage
16. The fiber density and the basis weight of the upper sectiocn
14 defining the tubular liguid passage 16 are preferably in the
same ranges as have previously been specified in the connection
with Fig. 1 and the fiber density and the basis weight of the
subsection 17 of the upper section 14 are also in the same ranges
as have previously been specified in the connection with Fig.
1.

The leak-barrier sheets 10 respectively have fixed

lateral zones 10a extending in the longitudinal 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 nopvable zones 10b.
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 t&y elastic nenbers 20
extending in the longitudinal direction are

NG A gPBRy . &t tnaéﬁv@a 1Yot Aot dspéctieven siide UPPRgpge gt 1on
The end flaps 9 are forned fromthe end zones 3b of

14 bedfligrstitsheeta I3 vandebhéetent zmohesdddrrofs e secondn the
sheet 4. 15 In the respective end flaps 9, the upper

fﬁﬁﬁ{ 108 A4 0ofat be rfe'grl%tns sheetnd defi-ping lﬂ\ﬁaf&'ka%l A ewed

liquid passage 16 is Ided up and bonded to he

ond sheet 4 in such up .state.
1} GG e R 75 DoPCET L 1 Xell Rl JoRGE: 106  of SERgEChabLe
respective |eak-barrier sheets 10 are jOIned to the
el iFofesl8bs of? eHECRGIRDr KT ket Bl R 12 ] [Ke odilen are

el astic nenbers 21 extending in the transverse
cdiirrecttiion var €t cotttg@ctbblupraid achegit® tlhe tHespesteveive
end flaps 9. In the rear waist region 7, the side

mgdéy%% 8 Al8 previ ded -26- with flexible tape fasteners
2 of mhlch respective free end zones 22b are coated

th t dh t ‘
\eront PERE KGR & T4 Vi aod Wt RO&™PT BRI Bl Ceposite

lateral zones 4a of the gsecond sheet 4 and the fixed lateral
zones 10a 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 9 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
honded to tThe second sheet 4 in such a folded up state. The
longitudinally opposite fixed end zones 10c of the respective
leak-barrier sheets 10 are joined tc the end zones 3b of the
first sheet 3. Belt-like walst elastic members 21 extending
in the transverse direction are contractibly attached to the
respective end flaps 9.

In the rear waist region 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 extend
in the transverse direction. Urine discharged on the
di aper 1C on the wearer perneates through the tubular
liquid passage 16 first so as to spread in 10 the
| ongi tudi nal direction undeféa capillary phenomenon
occurring . in this _passage 16, then vertically,
widet ﬁ%lﬁ)%g’ledéﬁﬁﬁ/aitas‘%ﬁ?%tﬁﬁhz% ettt rrqsip&&iyta‘fﬁa%aaeend
16 so as to spread in the transverse direction
zarroUgiv e subsedtvbnh 17 mofedshee-pper tseet rdhegdve (not
The tubul ar |iquid passage 16 extends into 15 the rear
sWakSt. I egbonrdnang add Qws;iWn Beit O shFadek tawar d Ehexivle
rear wai st region 7. Therefore, the area of the core 2
' [ .[e ' ' a fficien
S Er LR R T S e Tl Aol
t hrough the upper section 14 and then the upper
i Pt ofet heseBrel vei Mie thies (i 262 3 Fndphachably
di aper 1C also, the fiber density of the tubul ar
andlguietl pa§sageargehi ghee thatp thatiofshtdpedsubsectizohangle
17 and the «capillary phenonenon occurring in this

oPapsaae fhd it iGirenls iho teRsukenkhat sur inecgui 6Kl y
spreads in the longitudinal _27_ direction before any

quant r_“ﬁ o&igr i DELER'S agﬁefc[i%mép? po%s’ﬁgquealr%r rmeates

| mMre |£t§1y a??ergqU|c spread in ¥ he Mongitu i'nBF
through the tubular liquid passage 16 first so as to spread in
the longitudinal direction under a capillary phenomenon
occurring in this passage 16, then vertically permeates
downward through the tubular liquid passage 16 so as to spread
in the transverse direction through the subsection 17 of the
upper section 14. The tubular liguid passage 16 extends into
the rear waist 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 efficiently utilized to absorb
urine. Finally, urine 1s absorbed through the upper section
14 and then the upper surface 11 of the core Z into the core
2. In the diaper 1C also, the fiber density of the tubular
liquid passage is higher than that of the subsection 17 and the

capilllary phenomenon occurring in this passage 16 is sufficient

to ensure that urine guickly spreads in the longitudinal



10

15

20

direction under the capillary phenomenon 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 2
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 time as short as possible. In 10
the case of this diaper 1C;2%&i deway | eakage of urine
can be reliably prevented since there is no
dPREHN PEYOTRATNWAHABS LAY ghit UF riR diRtisadp §pPedd s PaATade
the spot onto which urine has been discharged in the
igransverse direction. The novable zones 10b of the
respective rising | eak-barrier sheets 10 formthe 15
bar r i g% Aga&INSt HftHe %ﬁgcmh%ﬁﬁﬁﬁxpf@MeﬂﬁuﬁnYon itudinal
quantity of urine fromleaking sideways beyond ?he
side flaps 8. Stock materials for the : :
STGUTET v oﬁges588’%3l&ﬁé’etﬁ)h%o&ﬁé‘oﬁe@c“rmg in the
| i quid-inpervious | eak-barrier sheets 10 may be
sl gt ddl Frehea Hpdicophebine FiPBeeds aﬁ@ﬁv\é%?egh?aﬁmé?vﬁrse
20 breathable |iquid-inpervious plastic film a
dcompasiit ehrooghavensfiabecciocospri.si g thics eeypor generally
| ayers of a hydrophobic fibrous nonwoven fabric

el @i dal.ed gre:HPoR, ANOL hel and, 8,1 COBROS) (:8,38Llrine and
conpri sing a hydrophobic fibrous nonwoven 28 fabric

n breat habl e | i qui d-i er vi ou I tic. .film
2 Pk RETIRRA S binns LTRERLEGHE B33 BikReT qg ogn e

conposite nonwoven fabric (SM nonwoven fabric or  SMS
a@ﬁﬁﬁﬁﬁvéﬁiﬁébﬁﬁ¥% core 2 in a time as short as possible. In

the case of this diaper 1C, sideway leakage of urine can be
reliably prevented since there is no possibility that urine
might immediately spread from the spot oento which urine has been
discharged in the transverse direction. The movable zones 10b
of the respective rising leak-barrier sheets 10 form the
barriers against urine and thereby prevent any quantity of urine
from leaking sideways beyond the side flaps 8.

Stock materials for the liguid-impervious second sheet
4 and the liquid-impervious leak-barrier sheets 10 may be
selected from a hydrophobic fibrous nonwoven <£fabric, a
breathable ligquid-impervious plastic fiilm, a composite
nonwoven fabric comprising two or more layers of a hydrephobic
fibrous nonwoven fabric laminated one upon another and a

composite sheet comprising a hydrophobic fibrous nonwoven
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conprising a spun bond fibrous nonwoven fabric having
a high 5 strength and a high flexibility, placed on
one surface of a nelt blown fibrous nonwoven fabric
havi ng a high water-resistance as stock materials for
t he second sheet and the | eak-barrier sheets 10. The
fi brous nonwoven fabric may be selected fromthose 10
of spun lace-, needle punch-, nelt blown-, thernal
bond-, chem cal bond and at&- t hrough-types. The
conponent fibers of the nonwoven fabric may be
faguieet éddf r om poEgblePif- Paised d- Faleyasicars: basegtafnd film
pol yam de-based fi bers and core-and-sheath type or
1aidextys shdeadiypeheonj ugat e dlidiepsseinldbo use a composite
pol yet hyl ene/ pol ypr opyl ene or pol yet hyl ene/ pol yester.
nJd QI RNg ©f;,1:he &hf%%n%%@e%e%%%Q1%h%§t%Mg nén&@v@ﬁcﬁabrlc
ot her, bondlng of the | eak-barrier sheets 10
sheets 4 and éu% N of the el asti nengr hich
C%‘W“zﬁ”tgoatﬁémélh%{“ TPR0YS 1ty Be &"Wguée 9
of an adhesive or a meldlng technique 20 such as a
stheergSeahfrg hephsorixl wddltithgr L eehniajuene The fadises | veme Lt
may be sel ected froma group consisting of hot nelt
b aghesiiva,oudc hyhiwve vadhesbyec angdy 1ubherribasedtadheskyvetance
The first and second sheets 3, 4 and the | eak-barrier
a§gﬁ§£§:H%%er%%lga¥o?etﬁgaéégbﬂwtghé$@eﬁHi%@%l?eak barrier
Ives in a spiral pattern a zigzag pattern,
dotted pattern or striped pattern. These sheets are
SQﬁﬁﬁ%uﬂdatrlthe adhesive in such patterns to define

The fibrous nonwoven 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 polyolefin-hased,
polyester-based and polyamide-based fibers and
core~and~sheath type or side-by-side type conjugate fibers of
polyethylene/polypropylene or polyethylene/polyester.

Joining of the first and second sheets 3, 4 to each other,
bonding of the leak-barrier sheets 10 to the sheets 3, 4 and
securing of the elastic members 19, 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 technigue.

The adhesive may be selected from a group consisting of
hot melt adhesive, acrylic adhesive and rubber-based adheslive.

The first and second sheets 3, 4 and the leak-barrier sheets
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an adhesi ve coated area and an area free fromthe
adhesive. 5 These diapers | A 1B and 1C nay 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 upper and | ower sections 14, 15 except the
tubul ar |iquid passage have. It is also possible to
use 10 to or nore |ayers of2hydrophilic fibrous
nonwoven fabrics | am nated one upon another to form
1G hey Meguealt pemicous o prstabshedhes i vERel ipregdmmal pattern,
invention is applicable not only to the open-type
a diigper; bA:tdBn, LCdortwhi ehtthenf sonit andd @an twainst These
15 regions are connected with each other when the
| apec .S n,.t.he -al .
Ry e e T IR Y Tt B g oetine
front and rear i st regions are previousl connect ed
AR SO St SGeAsoLE Por AFEPwar §E- hoPs BiG SUparfve-
of leg-holes. 20 In the disposabl e diaper according to
t he pgiresentiaprventfon]Btaed udperasdst iesp lofi teheafipsin a
sheet extends upward, in the vicinity of the
ndroftgl tidicnahecepber hhaelowenesald yonLdaesriibi agrankingpthe
and thereby defines the tubular |iquid passage - 30-
[ |0 | opgi [ o] n I i-ne
o S Db PR, S, T Bep Ji60%as ene

5! erng%ﬁ%bagLg%ﬁggp&?fgégggkﬁ%%hé%géQﬁgg%§3g914,IHSexcept

the tubular liguid passage have. It is alsc possible to use
to or more layers of hydrophilic fibrous nonwoven fabrics
laminated one upon another to form the liquid-pervious first
sheet 3.

The present invention is applicable not only to the
open-type diaper 1A, 1B, 1C 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 waist regions are previously
connected with one ancther so as to forma waist-hole and a pair
of leg-holes.

In the disposable diaper according to the present
invention, the upper section of the first sheet extends upwazrd,
in the wvicinity of the longitudinal center line, generally

describing a loop and thereby defines the tubular liquid passage
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organs so as to spread in the |ongitudinal direction
under a 5 capillary effect of this passage, then
vertically pernmeates downwardly through the tubular
liquid passage so as to spread in the transverse
di rection through the subsection of the upper section
except the tubular |iquid passage. In this way, a
generally entire area of the core can be utilized to
absorb urine 10 and total gsantity of discharged urine
can be absorbed by the core in a tine as short as
expossibie. afary t Hile dilaperitudirias menteppr éhemded Urine
that discharged urine mght i Mmediately spread in the
di4ansvessendbreet d Dipd F omihewspot r an Hwhi ehrird ngs BASough
been di scharged and any quantity of urine m ght |eak

' 1 . in .t .t he [ t . .
B R e e
fromthe up%er surface of the core through the slit
Ot T Ere FAnAPYBARr AT | Yo e ing] SGhILGPngnder a

above the core and cooperates wth the upper section
capl defines et ubultdrl d ipquisd gpas sage, veme iehfégt pasneates
has 20 been descri bed above is achieved. Specifically,

daddes rdray ichGougpr end duibd her hargiitughBakqdi $8ctd @B spread
through the tubular liquid passage, urine perneates

lz{j%% %é@éf’é@&%@@tﬁ% ’rﬂj’od nthg s BASRA0G, o thsga upper
t hereafter perneates in the transvérse directi on - 41t
t hrough the subsection of the upper section_except the

SR UDWAre X5 Rfui dpasayed ast wertd aga s pedSubstet Faohs ofay, 2
the | ower section except the tubular liquid passage.

g@onsequentt yrewrienecf $he core can be utilized to absorb urine
and total quantity of discharged urine can be absorbed by the
core in a time as short as possible. With this diaper, it is
not apprehended 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.

Also in the case of the embodiment in which the lower
section of the first sheet extends from the upper surface of
the core through the slit of the core and generally describes
a loop bulging above the ccre and cooperates with the upper
section to define the tubular liguid 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, tThereafter permeates in the transverse direction
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absorbed by the core not only through the upper
surface but also 5 the | ower surface of the core and
total quantity of discharged urine can be absorbed by
the core in the further shorter tinme. Wth the diaper
in which the tubular liquid passage has a fi ber
density higher than that in the subsections of the
upper and | ower sections except the tubular liquid
passage, the 10 capillary-phrenomenon occurring in the

tubular liquid passage 16 is sufficient to ensure fhat

i SUHAF B (e i Rl 5SS S kPR R Cagi riap o7
direction before discharged urine can nove fromthe

Liabiyl aeskiegei ds pesshge toet hebsabseeri ohdhef leneruppeiion
and | ower sections. Even after urine has noved from

et ubd arudid 4 4 qui gu passageate. t hesessybsecty onsyine is
spread of urine in the longitudinal direction is

aﬁéelfqe% sgté% pLoooted rel.ative 50 SRy, Qﬁrf‘%é:%?}dtnalso

ransverse directron"to ensure that sprea

urine in the longitudinal direction can progress,
t%flﬁwgquFﬁ%a%%P%a&gei FOThETLT SRS Gor &Rl ek Pl 5 ¢ARra=d

CLAI MS 1. A disposable diaper having a front
umaistcanege ays @hreshby Wag storedinohhantiat et otseie ntegi bhre -

extendi ng between said front 5 and rear wai st regions

conpryjisigheadh b gk drrahsardpenh ecofieu hayi Ngpan weRekgs has
surface facing a wearer's skin and a | ower surface

2 aglng, Avay. [ LOMLLAG MBALELL &,  BKINANLEMENGE e uppex
over sal crotc regi on an further 1 nto sail
and lower sections except the tubular liquid passage, the
capillary phenomenon occurring in the tubular liguid passage
16 is sufficient to ensure that dischargedurine quickly spreads
in the longitudinal direction before discharged urine can move
from the tubular 1iguid passage to the subsections of the upper
and lower sections. Even after urine has moved from the tubular
liguid passage to these subsections, spread of urine in the
longitudinal direction is sufficiently promoted 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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front and rear wai st regions; 10 a |iquid-pervious
first sheet having an upper section covering said
upper surface of said core and a | ower section
covering said | ower surface of said core; and a

I i qui d-inpervious second sheet |ying outside said
| ower section of said first sheet; 15 said upper
section of said first sheet extending upwardly, in a
vicinity of a longitudinal-®enter |line bisecting a
transverse di nension of said diaper, fromsaid upper
surface of said core Solad foMdéfine a tubular |iquid
passage extending in the longitudinal direction along
said longitudinal center 20 line; and said tubular
l'iquid passage extending at |east fromsaid front

1.\Wai sty Ei@%@@a%@%ﬁaé@ﬂ thaGriolch f@gh@ﬂﬂals?@-re%n_oﬁhea rear
dlaper accordi ng to Claim1, wherein: a slit forned

etel throu aild _core i ckne S ir [
T GO Al o hrd T oNa Eadr el GEHE HIC Peng ool anag fPont
in a longitudinal direction at |east fromsaid front
anfhi T Falsdi 689t 6Rar 6OFRFHSERBEch region; and said
| ower section of said first sheet extends upward from
sai d al awenisusnbacebeft sab de coreldraoughrsal dusfetesbacing
as to be exposed above said slit, generally

aQ§§§ékbb%@1%ehQ9Q}Qﬁgﬂ:§QQP§£§E§§n¥kﬂﬁhé@fgoﬂﬁﬁﬁgwearer s
section to define said tubular liquid

skin and extending over said crotch region and further into said
front and rear waist regions;

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

and a liguid-impervious second sheet lying outside said
lower section of said first sheet;

said upper section of said first sheet extending upwardly,
in a wvicinity of a longitudinal center line bisecting a
transverse dimensicn of said diaper, from said upper surface
of said core so as to define a tubular liguid passage extending
in the longitudinal directicn along said longitudinal center
line; and

said tubular liguid passage extending at least from said

front waist region toward said crotch region.
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10 passage. 3. The diaper according to Claim1l or 2,
wherein said first sheet is formed froma hydrophilic
fi brous nonwoven fabric and said upper section
defining said tubular Iiquid passage has a 15 fi ber
density higher than a fiber density in a subsection of
sai d upper section except said tubular |iquid passage.
4. The di aper according to Caim3, wherein said | oner
section defining said tubulas-1liquid passage has a
fiber density 20 higher than a fiber density in a

2 subs€dtd oh afers@icddreviery sectileam excEpersand tubul ar
| i qui d passage.

a slit formed completely through saild core in a thickness
direction thereof along said longitudinal center line extends
in a longitudinal direction at least from said front waist
reglon toward said crotch region; and

said lower section of said first sheet extends upward from
said lower surface of said core through said slit sc as to be
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 than a fiber density in a subsection of

sald upper section except saild tubular liquid passage.

4. The diaper according to Claim 3, wherein said Lower
secticondefining said tubular liquid passage has a fiber density
higher than a fiber density in a subsection of said lower section

except said tubular liquid passage.



