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1. Field of the Invention The present invention relates to an absorbent

article such as a sanitary napkin or ajpantie |iner and, m\c\jmﬁ‘m"ummmmn"y
to an absorbent article which prevents | eakage of a liquid

Rel ated Art The sanitary napkin has to prevent the so-called "sidghay

| eaki ng phenonmenon” , in which a |liquid waste such as nenstru

m grates so far transaersely of the worn napkin as to |eak Ouﬁ"’”ﬂmmﬂ@m’m’
si de edge portions of the napkj e btary napkin of t

the prior art, therefore, ther%gﬁgngggeﬁﬁégg&g vari ous count er - "E®SY es

for preventing the sideway | eakage. The sideway | eakage of the liquid waste
is prevented, for exanple, by providing a sanitary napkin with | eakage

preventing walls. These Iggggggopﬁsvggtkﬁg %@bkﬁgﬁéﬁ di sposed on wi dt hwi se

two sides of a surface shee € Sanitary nap whi ch comes into

direct coptagl Wthet Bg Private part (e ..

The present invention relates to an absorbent article
such as a sanitary napkin or a pantie liner and, more
particularly, to an absorbent article which prevents leakage
of a liquid waste.

2. Related Art

The sanitary napkin has to prevent the so-called "sideway
leaking phenomenon", in which a 1liquid waste such as menstrual
blood migrates so far transversely of the worn napkin as to
leak out from the side edge portions of the napkin. 1In the
sanitary napkin of this kind of the prior art, therefore, there
have been known various counter-measures for preventing the
sideway leakage.

The sideway leakage of the liquid waste is prevented,
for example, by providing a sanitary napkin with leakage
preventingwalls. These leakage preventingwalls are disposed
onwidthwise two sides of a surface sheet of the sanitary napkin,
which comes into direct contact with the private part (e.qg.,
the vaginal opening) of a wearer, and extend in the longitudinal
direction so that the liquid waste given to the surface sheet
hardly flows over the leakage preventing walls.

However, since this leakage preventing wall does not



t he.vagi.nal opening ) of a wearer, and extend in the |longitudinal direction
so that the liquid waste given to the surface sheet hardly flows over the
| eakage preventing walls. However, sinﬁe this | eakage preventing wall does
not 2 absorb the liquid waste sufficfently, the liquid waste dammed up by
the | eakage preventing wall is left thereon as a residual liquid. As a
result, the humdity in the space between the wearer's skin and the
sanitary napkin is increased thereby to | eave a problemthat the wearer
cannot enj a. co rtabl e dry oz wet feel. |t is, also known to provide
an absor béﬁ%%ﬁe‘éﬁ‘;i THch g tﬁaﬁﬁgglﬁﬁﬁ?gﬁrt"i'nﬁhﬁ'va]t’rqu‘dé)t“ﬁsttkﬁ dagpes pent
sheet, the liquid waste flow ng into the | eakage preventing wall can be
absor bed PRetRithe herEBgCtRF ¢ HR bied Mﬁ‘ellsilﬁéﬁa% FS&P«”&@@ PPV EREILAY S f ect .
However, the |iquid waste absorbed by the absorbent sheet does not mgrate
into an abd@vpdnt Rere reculkd bBPoWIMAEisHr fBcEhehepacenbstwepn Ther ef or e,
the liquid waste received by the | eakage preventing wall is liable to be
ret ai ned wekRyeirdst akincanddgdrpsandiairygnankin is ingreaseed, thanahy tiee
| i qui d absorbing capacity of the | eakage preventing wall per se is not
hi gh, itsleavewalpmobien tthiag theivgarse esdadt Ehdogf aragmidritdizle idoyi d
waste is given to the | eakage preventing wall

or unwet feel.

It is also known to provide an absorbent sheet in such
a leakage preventing wall. With this absorbent sheet, the
liquid waste flowing into the leakage preventing wall can be
absorbed therein thereby to improve the sideway 1leakage
preventing effect.

However, the liquid waste absorbed by the absorbent sheet
does not migrate into an absorbent core located below the
surface sheet smoothly. Therefore, the liquid waste received
by the leakage preventing wall is liable to be retained only
in the leakage preventing wall. 1In this case, since the liquid
absorbing capacity of the leakage preventing wall per se is
not high, its allowable limit is easily exceeded. Therefore,
if the liquid waste is given to the leakage preventing wall
at an amount exceeding the allowable limit, the liquid waste
flows back to blot the skin or underwear.

Moreover, the leakage preventing wall having absorbed
the liquid waste is liable to deform due to its expansion in
volume as a whole or due to the weight of the absorbed liquid

waste. As a result, the leakage preventing wall has its



at an anount exceeding the allowable limt, the liquid waste flows back to
bl ot the skin or underwear. Moreover, the | eakage preventing wall having
absorbed the liquid waste is liable to_deformdue to its expansion in
vol une as a whole or due to the meight3of t he absorbed liquid waste. As a
result, the | eakage preventing wall has its 3 expected shape broken to
deteriorate the pliability (or the soft feel or the cushioning properties )
As the case nmay be, the | eakage preventing walls are folded or stepped to
cause the wearer to feel pains by the pressure or a_physical disorder.
SOMMARY CERERECPAVERAPENP FRECT e PEREAGE oM GOPe Bl LB I3ievi dETakne
absorbent article which can prevent the sideway | eakage of |iquid waste.
Accor di ngSP&tabealpretthet Cusd 1oNidt PERPCERdLSE )i-s PP oV 8RS M¥s Bebent
article conprising a main body including: a lLiquid-pernmeable surface sheet;
a back shtke; lgaalagr RESYEPEANIc YR 1§aRdRi ERédeBePieEltePREds Of 888 SEheet
and the back sheet, and two | eakage preventing walls extending in the
| ongi t udi hhk wiarex tonfetl pad nsaby thedpreadupeed dathymicabdisorder.

SUMMARY OF THE INVENTION

The invention has an object to provide an absorbent
article which can prevent the sideway leakage of liquid waste.

According to an aspect of the invention, there is
provided an absorbent article comprising amain body including:
a liquid-permeable surface sheet; a back sheet; and an
absorbent core sandwiched between the surface sheet and the
back sheet, and two leakage preventing walls extending in the
longitudinal direction of the main body and provided on two
sides of the main body 1lying opposite one another in the
widthwise direction thereof,

the overlap of the absorbent core and the surface sheet
including: a main absorbent portion located between the two
leakage preventing walls and at the center of the overlap in
the widthwise direction; and two grooved portions formed by
depressing the overlap and each located between the main
absorbent portion and corresponding one of the two leakage
preventing walls,

wherein the fiber density of the portion of the surface

sheet forming the main absorbent portion, the fiber density



si des of, the main body |ying opposite one another in the w dthw se
direction thereof, the overlap of the absorbent core and the surface sheet
i ncluding: a mai n absorbent portion Iogated bet ween the two | eakage
preventing walls and at the center of the overlap in the w dthw se
direction; and two grooved portions fornmed by depressing the overlap and
each | ocated between the nmain absorbent portion and correspondi ng one of
the two | eakage preventing walls, wherein the fiber density of the portion

of the surface sheet, formng the_main absorbent portion, the fiber density
4 of the Pbrtt E‘oHOSFlPHeOg&”%a%%r EACBIS RS ERGTMEAS RO HFOPVSSt PPERIGRA t he

fi ber density of the Ieakaqgrpreventing wall are related_in the order of
t he gr oovaBdgdia fbhes dais 1gaRhdd i eIBATPRF SHRNT Ing Ha LAdd 5 &aB4BFEBENt
portion. According to the invention, due to its density gradient, the
i quid wasPethf PFECH OOV SBIAaYRT RAF O Petist da2kreR PESKEAG BACK to
the main absorbent region and the | eakage preventing wall, so that the
liquid wawélcantbe mafihugbgorhestt perFiedsed portion and further snoothly
transferred through the grooved portion into the absorbent core.
Preferably, eachctealape o éheninngnhabh,idnd gonkts lensity gradient,

the liquid waste in the grooved portion can be prevented from

flowing back to the main absorbent region and the leakage

preventing wall, so that the liquid waste can be diffused into

the grooved portion and further smoothly transferred through

the grooved portion into the absorbent core.

Preferably, each leakage preventing wall is formed by
folding a sheet to have at least two free ends.

Preferably, the leakage preventing wall is formed of a
hydrophilic sheet or a hydrophobic sheet.

Preferably, the absorbent article has two flaps
extending outwardly of the absorbent core in the widthwise
direction. In this case, it is also preferred that two side
sheets are provided on flap-forming portions of the back sheet
and are individually folded at least one time to form the
leakage preventing walls.

Preferably, the leakage preventing wall has a height of
3 mm to 20 mm.

Preferably, an elastically stretchable member is

disposed in the leakage preventing wall and extends in the

longitudinal direction.



folding a sheet to have at least two free ends. Preferably, the |eakage
preventing wall is forned of a hydrophilic sheet or a hydrophobic sheet.
Preferably, the absorbent article has two flaps extendi ng outwardly of the
absorbent core in the widthwise directPon. In this case, it is also
preferred that two side sheets are provided on flap-formng portions of the
back sheet and are individually folded at | east one tine to formthe

| eakage preventing walls. Preferably, the | eakage preventing wall has a

hei ght of 3 nrmto 20 nm_Preferably, an e|astically stretchable menber is

di sposed in t helPekdgE it 83dH £RG hiper ARNShe Rds the PPEC L8RS} ddienal

di rection. 5 In order to make the fiber density of the portion of the
surface sEB&LaFer ARGt KOTHASSY &Y epIrrPE S hPEREL Oth&d dhigds & hem (eSSt her s,
it is preferred that the absorbent core and the surface sheet are thermally
conpr esse@fatheethpwondd porpreferradaihal ttdyenabsogbent ¢orgrateithed t hat
the portion of the surface sheet form ng the nain absorbent portion, the
portion obutrifecsushect atreshefrgndilygcohergssedadt pbertgorrvedgparttddmakage
preventing wall are nade of different sheet materials, and that if the
fi neness of fib&nsahoabtagnthévpeer itois gbrehersedfaret stteetpdrimmaeft he
mai n absor bent portion, the fineness of fibers formng the | eakage
preventi nghealdurfauk t dlkeét nénemsinagfl thidhaewsid calbsogbéhe porttiion ,oftHene
surface sheet form ng the grooved portion are designated by D1, D2 and D3,
respect i velyt ilbheolfnthei st adé nanesses ravidqigDthe groéoveddbextid®, -and 5 to 6
dtex, and D3 = 1 to 4.5 dtex, and have relations of D1 < D2 < D3. In
anot her akther NnBéaNEgel fpriesreiitefy redllhalrd UshBke of different sheet
materials, and that if the fineness of fibers forming the
portion of the surface sheet forming themain absorbent portion,
the fineness of fibers forming the leakage preventing wall,
and the fineness of fibers forming the portion of the surface
sheet forming the grooved portion are designated by D1, D2 and
D3, respectively, the individual finenesses are D1 = 2 to 6
dtex, D2 = 1.5 to 6 dtex, and D3 = 1 to 4.5 dtex, and have
relations of D1 < D2 < D3.

In another alternative, it is preferred that fusible
fibers contained in the surface sheet and the leakage
preventing wall are thermo-compression bonded, and that if the
bonding area percentages in the portion of the surface sheet
forming the main absorbent portion, in the leakage preventing
wall, and in the portion of the surface sheet forming the
grooved portion are designated by P1, P2 and P3, respectively,

the individual percentages are within the ranges of P1 = 0 to

60 %, P2 = 0 to 70 %, and P3 = 0 to 80 %, and have relations



fibers contained in the surface sheet and the | eakage preventing wall are
t her no- conpressi on bonded, and that if the bonding area percentages in the
portion of the surface sheet form ng the main absorbent portion, in the

| eakage preventing wall, and in the poFtion of the surface sheet formng
the grooved portion are designated by Pl1, P2 and P3, respectively, the
i ndi vi dual percentages are within the ranges of PL = 0 to 60 ~, P2 = 0 to

70 ~, and P3 = 0 to 80 ~, and have rel ations 6 of P1 < P2 < P3. BRI EF
DESCRI PTI ON OF THE_ DRAWNGS Fig. 1 is a top plan view showing a sanitary
napki n asCfnPhbSoFPBehtParticle according to a first embodi ment of the
invention; Fig. 2 is a sectional view showing a portion on the Yl side, as
taken along line Il - Il of Fig. 1; Fig. 3 is a sectional view showi ng a
portion on the right side (on the X1 side), as taken along line Il - 111
of Fig. 1; and Fig. 4 BRIBFSREBCBARTIONeQRFsHEW RGAHIP&GSt i on on the right
side (on the X1 side) of a sanitary napkin according to a second
enbodi nent. DESERYPT1 O GF tir IAREFERRED sBBADIJVENSS nlte riynnapkiionawi | | be
described with reference to the acconpanying drawings. Fig. 1 is a top plan
vi ew showangabssahehar grodpRienaasoadiabsavbantiasti emboddoend ng thea first
enbodi nent of the invention; Fig. 2 is a sectional view showing a portion
on the Ylisvdariaa;taken along line Il - Il of Fig. 1; and Fig. 3 is a
sectional view showing a portion on the right side (on the X1 side), as
taken along lingigll2-i¢ld ¥ctidhal view showing a portion on the Y1

side, as taken along line II - II of Fig. 1;

Fig. 3 is a sectional view showing a portion on the right
side (on the X1 side), as taken along line III - III of Fig.
l; and
Fig. 4 is a seztional view showing a portion on the right
side (on the X1 side) of a sanitary napkin according to a second

embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention will be described with reference to the
accompanying drawings.

Fig. 1 is a top plan view showing a sanitary napkin as
an absorbent article according to a first embodiment of the
invention; Fig. 2 is a sectional view showing a portion on the
Yl side, as taken along line II - II of Fig. 1; and Fig. 3 is
a sectional view showing a portion on the right side (on the
X1 side), as taken along line III - III of Fig. 1.

A sanitary napkin (or an absorbent article) 1, as shown



A sanitary napkin (or an absorbent article) 1, as shown in Figs. 1 to 3,
is provided at its |owernost |layer with a back sheet 2 which is forned of a
| i qui d-i nmper neabl e sheet. The back she?t 2 is formed with flaps la and | a
on two sides |lying opposite one another in widthwi se direction (i.e., in
the direction X1 - X2). Between these flaps la and la, there is disposed an
absorbent core 3 on the back sheet 2. Over the absorbent core 3, there is
di sposed a surface sheet 5 which is formed of a |iquid-perneable fibrous
sheet. In, the, enbqodi nept .shown surfac sheet s of a, sectjon IIy
cor r ugat oS dnfBr | X BABSIERORE OB IO L ANE: Vi TRy BAFRi ons.
These back sheet2, surface sheet. 5 and_absqrbent core 3 forma naln body of
the sanit BR9ehapkRich ig ?Hémﬁés8¢bénﬂlaPﬂﬂCP@Pfrmﬁ%9%?|%?QQE'WE dhg

conti nuous groove ( or channel including right and |eft grooved portions
4 and 4 ,basksHeRRtih i §ormed 't"é)tB fli‘?us\%!ﬂ @md ha on v Gisleshd@ingor mi ng
the surface sheet 5 is thermally conpressed and attached (or joined) to the
absor bent opppeite Aansstwther Fiy. widthldéseomtinamusyr obve- i sifoithed at
the center of the surface sheet 5 with the right and | eft grooved portions
4 and 4 bdiimgctanni KdousXdi t h Beleween Hdreseidilears 1a fand ilght tdedd dft
grooved portions 4 and 4 nay be separated formeach other. It should be

not ed t hatiispestkeamalabsompresssicorensdy die tdondaik ereetl 12 al ong t he grooved
portion 4 or partially (e. g., intermttently) along the grooved portion 4.
I n either eventovthethebabsdebaehtycotethp sufaces shiegioded i she faceoved
portion 8 4 is raised to give an excellent water absorbing capacity. A
peri pher akheeft 50Rh bahofst hermed fRE & 3Hepli B pehmetlendiing iy wiedty, of the
grooved portions 4, is attached to a peripheral portion 3a of the absorbent

core 3, aineeqﬁ@@ﬂib&gllﬁiétn\&aéﬁbwnwtﬁé?@u%@@é%é&f b5 D% a s@)ét%%%&l@f a
hot-nelt adhesive or the like. In this absorbent article 1, the whole area,

in which bb@—r@@we@e@ﬁa%eml%ms ddipadid ager bo? tavels! #Rq «Aah &4t her ,
is the absorbent area. Especially, in this absorbent area, the portion

encl osed byrhergant TRUGUS bAEROLRCLE: 5%ﬂ@‘ﬂa%léeghlé%ttv‘%e%ntdh%ﬂs'onerﬁ:nd | ef t

grooved portions 4 and 4, if separate i's designated "main absorbent
portion Sgo ahischd S, 10 RE PN tod Nt Wi {h the vagina
openi ng ( of t he pfﬁbate part r%nn %%Igﬁé {f maste such as the

ggnzhéaﬁl|E|g?gshstﬁé%ﬁ%igggghe§§t§$§'prbV| désﬁﬂgos eegg%%) LLJé)ea(r:]h ,
P20 0 L 1EPEEABRE 15 RO S0 1A Bl UhG FROQIEILERL8. 0 e

hydrophoblc nanwoven fabrlc t he J nneg si i n..absorbent
portion- faC| né )siul’)des) ?Wrt1 hen g]l sheetsg6 a%d %£gttlh€r?% fair%?a 'O r?glae'el eakage

reventln wal.l s 6A a Each. | eak reyenti wall 6A is forned b
Porurny bdafhing Tt S ?eacpeor%r“aﬁ% o8l By S spmBrepgetnAnt i 0
Fig. 3, alon he. fol ds (or ree of. the | eakage preventing wal | s 6A,
o there a@&%c&f&éarei%ée? bt BB et s o e RoR LA ool 1y
stretchabl e nenbers 8 are wholly or partially fixed by a hot-nelt_ adhesive,
a heat - sedls hferfRMotPyPu% 19 994& 16 ot P R ﬁﬁthFaf‘c%%t ofhEhe €

preventing walls 6A to extend in the | ongitudinal direction. As indicated
by solid IShR&E PnwiEh. the tight god ¢RES PFooved portions 4 and 4 being

continuous with each other. However, the right and left
grooved portions 4 and 4 may be separated form each other. It
should be noted that the thermal compression may be done either
all along the grooved portion 4 or partially (e.gqg.,
intermittently) along the grooved portion 4. 1In either event,

the fiber density of the surface sheet 5 in the grooved portion



t he. | eakage preventing walls 6A and 6A extend generally arcuately and
partially along the grooved portions 4 and 4. In the sectional view of Fig.
3, the root end of the | eakage preventing wall 6A is attached to the

peri pheral portion 3a of the absor bent 8core 3 t hrough t he peri pheral
portion 5a of the surface sheet 5. Remaining front and rear end portions
(i.e., the portions not form ng the | eakage preventing walls 6A) of the

fol ded i nner side portions 6a of the side sheets 6, as |ocated
Iongitudigally out wardly .of the afoiﬁgentioned rcugte solid ljines, are
fixed SubAtIRtTIATSR it PHdiey “BreFhel Fanh BothE R CARRE 01 | dns

i ndi cated at ,6b of _the side sheets 6 are also fixed on the nmain body (e.
g., peri pREFAPREEALI BRTE4OF Iyt FNELd%R eSheBE PhedBaSKtSREENR) by a
hot-nmelt adhesive or the like. The | eakage preventing walls 6A are hard to
erect if PHEWArAdY(hE the(Berored POzt iogs| b d stk chemito 3 perd pheirght h
exceeds 20 nm on the contrary, the wearer finds it difficult to wear the
absor bent partiiene3arof ddies alpseatientt gbire. 3 Thas efurending chdiwindly off t he

| eakage preventing walls 6A is set within a 10 range of 3 to 20 nm The
surface shbet gsoewad o fiokomsl dof by neansveh af hbti-neluhadhes sve aymmedheof

hydr ophobi ¢ fibers subjected to a hydrophilic treatnent or hydrophilic
fibers andike.excellent in a liquid perneability. This nonwoven fabric may
be of either a single-layered structure or a nulti-layered structure (e.
g., a three-| aygnedhitr absoirbents agliden e n ,Fitpe whdlandrda), .in Wwhiile | atter
case, the nonwoven fabric preferably has a total basis weight (this may be
referred theasbsMISKEore dfambene Sir W shébe Rbaskleg éycsbelghabl e
menbers 8 are stretchabl e nenbers nmade of natural rubber or urethane, for

exanpl e. Thetheakage rpedvtenidedd WBkbechA1ay6 Rar €ntie ab8ekbent Wika,
el astically stretchable nenbers 8 have a length less than 30 nmin the

| ongi t udi Rale Bbik@§bn0BNE]BEeliNBy JEi&d PN Mous Ytodiey § I RNSIGRIG
di sorder to the wearer if the I'ength exceeds 300 mm Therefore, the length

of the negheted iendrehighteddd DerW i Rd aﬁcgfvtfcf)n§o4t°ar§c904mnr%0fef the

magni fication of elastic stretch of the elastically stretchable re rs 8
is 1, thed8akagedir e¥eats PGn YBLE S P RIS AL IO pBERGbn &F , t€ich is |
magni fi cati on exceeds 2.5 trnes, the wearer is gl Fer the Feél™ ot physi cal
di sorder. Th Al L I | I i erred to
i cHBE YA gnd NavPARLLEALs 0 0L A AP thE SLEFHER d %Ig{ﬁ?%n(oxe

be within a range nore t tines.

per cent ag f astically e | g, renbers ;8. .1s.50 ~ (e.q., .wen a
menber 8 %P%lé)gl%%q%es%sat%t’chfe%&ﬁ o&ﬁg‘ggmﬁletqu{]é%swﬁgtfaogéw%‘f atg"hethrﬁsrrbers
8 11 is_preferred.t.0 be wthin.a range of 98 x 10-' Nto 3 N( i. e. , a
range of %%é%%ﬁaggucmgdﬁgﬁkﬁcnaﬁ?e¥he tensile load is |l ess than 98 x
10-' N (10 g¢f), .the | eakage preventing walls 6A are hard to erect,. If the
tensile load i s for% Fﬁg‘ﬁ%fﬂt(%a% Fogbﬁn?jfaﬁt%cf%z N SRR ED & i

physi cal disorder. .On the other hand, . the distortion (or the ratio of the
def or mat i dn?P8 { n M iATS pF@Hépﬁ;} %fé?l‘%h%?%\%tq e3 I{;/ QTR S E e nber s
8 is preferred go be 30 %or less, after the elastically stretchable
members 8 ﬁ;ﬁéﬁ“bt PoRGaLBHELA15P9F £ &0, 32 1 RPFOBPRRTPENMTSE0KR) 3 afC dRensi on
speed of 100 nmmm n and then rel eased fromthe tension. This is because the
| eakage prd@@htfng TREFE ScAFBeREAIS TRk per¥ e ifiormpd Qifsa dndaphebddeeds 30
Wth the elastically stretchable nmenbers 8 thus being provided inside of
the | eaka@E pyeremhiokhdcnwarnyoygn fabricakagd phevimtehe ides s( GA ks
enhance the followability to the intense notions of the wearer. Then, the
| i qui d wasthsosbantd part inn-acipareides) [t vilped iold sheetse landi@ wast e
can be dammed up for preventing the outward | eakage of liquid waste. The
const i t uenthefeherrze ofotred nbeabega pabreotfiognwad lisheéA eamichg®A pr evarh i ng
wal | 6A (or the side sheet 6 ) are preferred to have a fineness of 0.1 dtex
to 4.5 dt deakatgd pastvent inkewpditéonswmiermetiney dcstimablhy kst het ivadat e
menber 8 is fixed. This is because the fiber strength is short for the
fineness lsste pbanidnle dicek thiees ede sieet eel | ng sisowetiar Fakat 8¢ 4dnd he
fineness nore than 4 . 5 dtex. Since this portion of the nonwoven 12
fabric whelfe tded dsenber f&eESeﬁase;dthStné\A@a&&?ecpfé@@ﬁty\hg hydhes séap of
the wearer, noreover, it is preferred to be softened by opening or shaping
it.



The back sheet 2 can be fornmed of an olefin resin sheet, a nonwoven fabric,
a lamnate of the resin sheet and the nonwoven fabric or the like. The
absorbent core 3 can be made of pulverhéed pul p, a m xture of pulverized
pul p and a highly water-absorbent polyner (i.e., super absorbent polyner)
or the like, which is envel oped by an absorbent sheet such as tissue paper.
These conponents can be joined to one another by a hot-nelt adhesive, as
descri bed herei nbefore, but may be joined to one another by thermal fusion
with ultrasonic waves or b heat i met hod. .In the sanitary napkin (or
the absor BERT 1S @RS 1R AHdrSA thialS S IRARL S & 5 RBSBFI vat o
part are made to have different fiber densities..  Wien the individual fiber
densi t | esCLR3tEBADAY SF LGRS R MEUPLAS L2 bE Wit 19afr (RaSE ikl A1xedt the
mai n absorbent portion S, the grooved portion 4 and the | eakage preventing
wal | 6A, BHre hgjedieltadiesives ¢ dwadd srkingh nethesd o thieghdke £pber
density, followed by the | eakage preventing wall 6A, and the nain absorbent
portion Sthasinmer|kages 9f Hdre deeiage Puementsing waldsoretiopextend 4 >

t he | eakage preventing wall 6A > the main absorbent portion S). Wth the

fi ber densntthe bénghtudadali dialecpdomi.ons being 13 thus given the
density gradient, the liquid waste in the grooved portion 4 can be

prevent ed from As$ cimadirdeed Hy sdile cdpindsaiy phenoherdre ambtaendsdonigl y
frominfiltrating into the surface sheet 5 of the main absorbent portion S
and/ or thehéedkagmdy epeavengingl lwdlA s Osat end 0BAS afterddiegkngitad 1yast e,
as received by the surface sheet 5 of the main absorbent portion S or the

| eakage paeyeatedg wabll pAriadlgaaibyg mhel yrabeddt pvatdonke 4gaaaved
portion 4 having the high fiber density so that it can be diffused into the

grooved poattRE de@fdohsltPeewssPOtIgy 3/ aisd eidRd el eyghnkheedkageed
portion 4 into the absorbent core 3. Especially, the liquid waste i's not

confined pRetBAthagkage1p6aVERt bRgavRkh €4 %ﬁetFakibhéraan'b%&xoﬂa@&in to
be provided can be excellent in the dry or unwet feel at all tinmes . If the

Py ophi | o T & v ar T (e o R RaEh 32a0ng o
or event | ng a2 EACah oS ror o ST SeHTersont Abe Tarh PAY BBZEIIRe ot on
leakage pi S0eh(1 aACETFELdhe ot WUBELEP IR Bodhills AR RPEIRS hatiRen:
For | exanblg, bEechBAYRCA" THERL! NgAIRLlLs TBYbG HanEs L g averhe

following's S a sectional *vi ew San 14

absor bent _ari] rdi ng. a nd..enbodj nme f the_invention and
Shows a pSrttor oA ERE T in S M EER HETALT G cRernlBrePERT kRS 10
as shown in Fig. 4,.has,a construction. suhstantial simlar. to that of the
aan tary AASRATe1Sal 8 hinESy A et HERL SR S ot 1Y %8, e back
sheet 12, mpre specifically, there are |aid,an.absorbent core 13 gnd a

sur f ace sW@éPeH%‘?YMiW QPéejrﬁ Hd% pé)d:(,rtf‘od’t%épg&fzazefih%? 8 Py F5iESsed
conti nuous, groove (or grooved portions 14 ) . Side sheets 16 are praovided
on two si a@ge&s Phe@T& RIS v Iegki oP 18he HBaRD ePOodY héed Bt e PEXEPNESS 1des i n
that a plurality of (e.g., four in Fig. 4) |eakage preventing walls 16A (as
i ndi vi duaPPytiiR®i éat ed gb€16¢&?f§6p2,095%33a96 Ylsnbad ShRevidedyrd nly on
t he peripheral portion 13a of the absorbent core 13. Specifically, the

| eakage pPeFeREllgafRESIVEsRTartd S drik&®+ by fol di ng back the side sheet 16 a
plurality of tinmes, and their folded portions to be root ends of the

| eakage prevent TR Wpakagq pAexeatimg wa HLl6Pya ve hagideto g ecttel péhieghrer al
portion 13a of the absorbent core 13 (with the surface sheet 15 interposed
t her ebet wBedpht h (See Fig. 3) is less than 3 mm. If the height h exceeds

20 mm, on the contrary, the wearer finds it difficult to wear
the absorbent article or feels uncomfortable. Therefore, the

height h of the leakage preventing walls 6A is set within a



In this.enbodi ment, additionally, the surface sheet 15 is not corrugated,
but extends generally flat at a position away fromthe absorbent core 3 in
the mai n absorbent portion S. The individual |eakage preventing walls 16Al
, 16A2 , 16A3 15 and 16A4 are forned®% o extend in the |ongitudinal
direction over the peripheral portion 13a, and their innernost one (as

| ocated on the side of the nmain absorbent portion S) is supported by the
others on the outer side . Specifically : the | eakage preventing walls 16Al
are supported by the | eakage preventing walls 16A2; the | eakage preventing
wal | s 160229 QfippotP edOb¥™t he | eakage preventing wal ls 16A3; and the

| eakage preventing walls 16A3 are supported by the | eakage preventing walls
16A4. Mor eover , Thésurdacryshaedy éncpngeafrmnab A adnonyagenyfaayéct he air
| ayers (or hollows) formed therein so that they are given a high elastic
acti on (owhichkusis orfiompextt iocdh) hysiropdidbicor fadeaswhaubjesseshowe i A Fi g.
4, therefore, between two adjacent | eakage preventing walls, the wall on

t he si de bydsephibithereatmenbsor bhgrirgudril ion fSherse andonst @gcXP1lentle) can
erect nore easily in the height direction (i.e., in the direction Z1 - Z2).
As a resuih a 1ieuldpermesbilldayage Thisventwoemdbbg itGidly barofeedéthew t hout
providing the elastically stretchable nenber 8 therein, as different from
t he firstaenhedigmniyerdeeuctiufret bie al makapel py evedistimoraldes (&64.are few
in nunber, it is preferred that the elastically stretchable nenber 8 is

di sposed attpfast]dyetd® SUMRAITDS, lagakRORNPI£¥EHI NG ¥AAI3 L6AT Ashen the
foregoi ng enbodi nent. If necessary, the elastically stretchable nenbers 8

may be di spesed tdsd he HEMIMIdVEP¥herikegkagerRbeyenis ng verld1SpheAdd, 16A3
and 16A4. 16 If the individual fiber densities are conpared anong the

surfaces : @%m j ' o] t 2 the

gr ooved pg%%%gﬁ éigﬁﬁhgéﬁé% a%ge%?éigﬁt?%gf%g?$ agﬁ?gpﬁgkg§go é%'portion
14 has the high i . it | gakage ! wal |
ToA and the mar i absar bLofrel, FrERPEhAlEe, inpBEe BUPRCSRLEYERRLT 1O
is, the g L0 > 1. he g ' I > th in
absor bentﬁ\%{(ﬁgtglgggﬁ?é(?% cgfsjnllgﬁut%% g‘?’%%%i ﬁﬁ%?%@?éféﬁgo%?én&ﬁa% S a rﬁ‘ggﬁl t,
the i qui te, as r i ved ially t eakag veniin I'ls
10A 1o clSHRIEn Rt ERERTL 0N e tpbY sty Eoren e Ehe ot nen®®
absorbent core.13._ Therefor he | eakage,preventin | I.s. 16A.can . he nade
excellenteﬁﬁsgﬁga&}y 8 rﬁﬁﬁngﬁgeWegﬁargi?f?%ﬁ?tat%éﬁéﬁhcﬁﬁs%ﬁjgﬂhgg. I'n

t he foregoi ng enbodi nents, .the surface sheet. 5 (or 15 ) is thernall

Conpr eseotit i Ehe LYBoYER bBRLIGHEESE R (OF YOF S TACHIR Fhe BT Bnt
fiber densities (or the density gradient). However, the follow ans can
al so be a&Bﬁtgayéb?a§i€+%%r ﬁE‘H?ﬁFE?gﬁFrFFbéF HRAsk e 40 nsity
gradi ent can be set by preparing the individual fibroys sheets of_ fibers of
di f f er ent ™-nefReE_EOIEN Fﬁ?sleégéP Phet8Er MERRSLREt 15s PESEREE Y 5%i ni ng
two kinds of fibrous sheets. More specifically, it is advisable: that the
fineness P® WithHE Sokandeuddt 30 B& S0 Mhe %ifbfcﬁﬁ’sm§ﬁ@é{fl1°@|trﬁ°ﬁ’g Athe main
absorbent portion S of the surface sheet 5 is in a range between 2 and 6

dt ex, theellpsédesstoeteh pife thel plegiscaldens tregahabdie mankgas dusiSsheet
(i.e., the side sheet 6 ) formng the | eakage preventing wall 6Ais in a
range bet weehhé. beakdge pifewenbhugtwelIs fdnege bardf tohereohst ittudie fi bers
of the fibrous sheet form ng the grooved portion 4 of the surface sheet 5
is in a raage ifdoatdion] eapgeds52dbekimasd thmweahrer ndi givenl thé Emelsses
have relations of DI < D2 < D3. It should be noted that the lower Iimts of
t he rangesfobhydisel ididioridral fTheredoses e méendrfmicsad droopredhasmitican
occurrence of residual liquid; the upper limts thereof are determned to
prevent detetdtamatiisopreffdrhed arl it with)inThe dangd tof gicack erfarcan tad so be
set by adjusting the percentages of bonding areas in individual portions (
i.e. , the potimes.f whenxHdelmrigatiksopeepenpaglel 6 thefeldix isaince
sheet 5; the portion formng the | eakage preventing walls 6A; and the
portion fQuAGHA ORGP tidn ot Pf(dhe. suifare siedled 9 of IT06 hi s
case, the surface sheet 5 may be forned either of one fibrous sheet or by

J 0i ning Ty Kisnds r@k chickr %Slgbﬁﬁp%- thBr ecApeebf 1684l ¥r thelhEmsers age
sheet 5 and the side sheet 6 are forned by thernp-conpression bondi ng
fusible fibers contained therein, the density gradient can be set by

adj usting the percentages of therno-conpression bonding areas (i.e., (the

t her no- conpressi on bonding point area in a unit area / the unit area) x
100). If the percentage P1 of the surface sheet 5 in the nain absorbent
portion Sis in a range between 0 and 60 % the percentage P2 of the side
sheet 6 form ng the



18 | eakage preventing wall 6A is in a range between 0 and 70 and the
percentage P3 of the surface sheet 5 in the grooved portion 4 is in a range
between 0 and 80 0, and if the individual percentages are set to Pl < P2 <
P3, for exanple, the density gradient Idan be set such that the fiber
densities are in the order of the grooved portion > the | eakage preventing
wall > the main absorbent portion. If the percentages P1, P2 and P3 exceed
the af orenmentioned upper limts, the fibers becone too hard. It should be
noted that the density gradient may be set without thermally conpressing
the surfat® RFRERrEed 9 he gHiddidy apéﬁpigénoﬁf %9 adilUstN @ 8h¥ finenesses or
t he bondi ng area percentages, as described in (1) and (2), but even when

t he densi&yapgaiiodniOg® teeabayt] #0019 and Y(2Fhet tens hbe rﬂﬁ?ad:é@pléggl onis
preferably carried out to enphasize the density gradient. In the main

absor benttpant 9®nx 3,071 He St fafoe dheetl ehkegeeprieNventdingewaldsntacarei th the
private part (or the vicinity of the vagi nal opening) of the wearer from
whi ch thehdrqutd emste.i sIfli skcbatgesilénloadeistihatet hrasuBf BHcéabbaet 5 nay
continue the contact with the private part w thout any physical disorder
i.e. , in3o0def) t ahebirehbednfexTeldmnphyeficaflle@isordedshiomivng: prhperties,
the pliability (or flexibility) of the surface sheet 5 is preferably hlgher
t han t hat hghdt heneravetérvash. (dJhefied ofecid er agpUessirve tiionces ehet he

i ndi vi dual portions 19 are neasured to determ ne the proper range of the

pliabilityrofihhe §éﬁ%@ﬁ§> Shegie 1 s RENDY idird diagie dealdea Bgis[ Met hod

of Measuring the Pliability] Measured were conpressive forces acting on the

private pgrbretbeqtd @2 f08aprines £l alrely tRetdQsHiCNityseketbaaBivat e
part, the surface sheet 5 and the Ieakage preventing walls 6A when a

cylindri C@bmgskel L e DI digy 4 i AR QL. MTEESnaPb IRf! L 19PRAYS these

portions i abi | i'ty] Conpressive torce of

Privare PRkl g elnkidf égfgé@ffag% R T
Compressi ye 5oLse ofni 0o SULAGE S tleﬁaag 1$r§vé Eh hyan fe Algrexléog

N ) rrpreSS| ve Torce o eVent rng-wa

f:ggrfpr)esm 38]:?0% 85%3 th mat('%esseoerret[elsqgr{ |testéreeq er a%%nﬁeggat h;2e68 6 X

|1gt o di rei:t conBéEgt gﬁ?hhiﬁgtﬂﬁl g- ?’ntgg%elttﬁgag’a %%H %gt &qﬁ?glolrr?t y

o Pl er by ML Lz A el ol e Lhughbost L P

5;3;?2: |O(r)1 r\]g?rlga:ﬁ:ﬁgg Iv?aflrsef gkat()jlayn IgggartlggntilﬁZJ fo4llowa0b131£t toASthe
intense motions of the wearer. Then, the liquid waste around
the private part can be wiped off, or the liquid waste can be
dammed up for preventing the outward leakage of liquid waste.
The constituent fibers of the nonwoven fabric forming the
leakage preventing wall 6A (or the side sheet 6) are preferred
to have a fineness of 0.1 dtex to 4.5 dtex, at least in the
portion where the elastically stretchable member 8 is fixed.
This is because the fiber strength is short for the fineness

less than 0.1 dtex whereas the feeling is deteriorated for the

fineness more than 4.5dtex. Sincethis portionof the nonwoven



20 resul.ts, the sanitary napkin 1 of the invention has a sufficient
pliability. According to the invention, as has been described in detail,
the liquid waste received by the | eakage preventing walls can be snoothly
transferred to the absorbent core thr h the grooved portion having a high
fiber density, thereby to prevent the sideway | eakage of the |iquid waste.
Al t hough various exenpl ary enbodi nents have been shown and descri bed, the
invention is not limted to the enbodi nents shomm Therefore, the scope of
the invention is intended to be Iinmted solely by the scope of the clains
that fol | 68Pric wheye | emgmeey 1818 fw@daassoﬁgyﬁﬁwam €P§té6ﬁpWF§Png a
mai N body includin a |liquid-perneable surface sheet; a back sheet; and an
absor bentt}éﬁrséﬂé’aﬁg\fﬁftﬁ]@@laﬁétrm%%Y%lrsl}ltf B Preffieaw eshtio b dobheredheet

and two | eakage preventing walls extending in the |ongitudinal direction of
sai d mai nbpodpenndgppsvFbianisg tke sides of said main body |ying opposite
one another in the widthw se direction thereof, the overlap of said

absor bent pore Enel keaikl sduereftadec s det fionrmeddblﬁgan & Irefiim adesdambsheeperti on

| ocat ed between said two | eakage preventing walls and at the center of said
overl ap i a nbewaveénhwiaser iti r eat laminane tod gheovedipordhemts &ndnmedeby
depressing said overlap and each | ocated between said nmain absorbent

porti on andnwovessparcia®ronteolikaid The dirri@amiprorensidyn Wl madewher ein
the fiber density of the portion of said surface sheet formng said main

absor bentoﬁép&l@@ni@@ pulies densitilre0b £t Pe1par d98d ohuBRidhs W hagaigheet
formng said grooved portion and the fiber density of said | eakage

preventi ngavakLabdbebeakPEoyhér t(ne or,deipet 3R HIRO¥edyRaLY i &P thesai d
| eakage preventing wall ~ said main absor%ent porti on,
like, which is enveloped by an absorbent sheet such as tissue
paper. These components can be joined to one another by a
hot-melt adhesive, as described hereinbefore, but may be joined
to one another by thermal fusion with ultrasonic waves or by
a heating method.

In the sanitary napkin (or the absorbent article) 1, the
individual surfaces to confront the private part are made to
have different fiber densities. When the individual fiber
densities are compared among the surfaces of the sanitary
napkin 1 at the main absorbent portion S, the grooved portion
4 and the leakage preventing wall 6A, more specifically, the
grooved portion 4 has the highest fiber density, followed by
the leakage preventing wall 6A, and the main absorbent portion
S has the lowest fiber density (that is, the grooved portion
4 > the leakage preventing wall 6A > the main absorbent portion
S).

With the fiber densities of the individual portions being



wherein.the portion of said surface sheet form ng said nmain absorbent
portion, the portion of said surface sheet form ng said grooved portion and
sai d | eakage preventlng wal | are made _qf different sheet materials, and .
' ~—~~' LAC C' wherein if the finéress of fibers form ng the portion of
said surface sheet form ng said main absorbent portion, the fineness of
fibers formng said | eakage preventing wall., and the fineness of fibers
farmng the part ion of said surface sheet form ng said grooved portion are
designated by D1, b2 and D3, respectively, the indivadual finenesses are D1
e To 6 ek oigenhd deng v ent tont, et 10y i was T ok the arnaves
relations of DI < D2 ¢ D3. 2. The absorbent article as set forth in Caim
|, wher ei PPEREI | e SRAgBEpPETERDTRY WEPT . TLaving as o Pyr Bhai faPal 5aBEL to
have at |least two free ends. 3. The absorbent article as set forth in aim
|, wher ei pPheremenen eyt agcovdinady fapm, intlkoraeingfinthdeopurfagesheet
or a hydrophobic sheet. 4. The absorbent article as set forth in Caiml,
whi ch hassheet {5 apé theendiing absowdedity pofrtsizind St bent tiar keakaghe
wi dt hwi se direction, wherein two side sheets are provided on flap-farmng
portions pfevaentdibhgckatheéh.and are individually folded at |east one tine
to formsaid | eakage preventing walls. 5. The absorbent article as set
forth in Caim@&,the contrary, the liquid waste, as received by the
surface sheet 5 of the main absorbent portion S or the leakage
preventing wall 6A, is easily infiltrated toward the grooved
portion 4 having the high fiber density so that it can be
diffused into the grooved portion 4 and further smoothly
transferred through the grooved portion 4 into the absorbent
core 3. Especially, the liquid waste is not confined in the
leakage preventing wall 6A so that the sanitary napkin to be
provided can be excellent in the dry or unwet feel at all times.
If the leakage preventing walls 6A (or the side sheets
6) are formed of a hydrophilic or hydrophobic nonwoven fabric
or a nonwoven fabric having a little absorbing capacity, the
liquid waste received by the leakage preventing walls 6A can
be more effectively guided into the grooved portion 4 and the
absorbent core 3.
It should be noted that the shape of the 1leakage
preventing walls is not limited to that of the first embodiment.

For example, the leakage preventing walls may be shaped to have

the following shape.

Fig. 4 is a sectional view of a sanitary napkin as an



23 wherein said | eakage preventing wall has a height of nrmto ZO nm 6. The
absorbent article as set forth in Claiml, wherein an elastically
stretchabl e nenber is disposed in said |eakage preventing wall and extends
in the longitudinal. direction. 7. mhé%bsorbent article as set forth in
Claiml, wherein said absorbent care and said surface sheet are thermally
conpressed at said grooved portion. 8. An absorbent article conprising a
mai n body including: a |iquid-perneable surface sheet; a back sheet; and an
absorbent core sandw ched between said surface sheet and said back sheet,
and two | ¥KQERED eIERLLAG BT dR%erih ng FRCPRE FORGIMAENTaloki FB8ti on of
said main body and provided on two sides of said main body |ying opposite
one anot htRVeRtipe aRddtheWs e pe¥retenon therdght § kde d\?’éﬂ—%@ desééﬁg-
absorbent core and said surface sheet including: a main absorbent portion

| ocat ed bet weerh s&ieatittaayl eakBlénprientgisngshavns iandFag-t he, cé@seraof sand
overlap in the widthwi se direction; and two grooved portions fornmed by

depr essi ngosst duoviohapubatiasddhllyc stied Laet e rt i b el ime abgoibany
portion and correspondi ng one of said tw | eakage h- L~1C~ 24 preventing
wal | s, wheagkint headtcbedingnsbt yhef fohegpantyi dhret embddimehace oheet
formng said nmain absorbent portion, the fiber density of the portion of

sai d surfawacahebetar?) NG reasfegi 0OvLUlporiiare ane 1ded finbebsdepenty of
sai d | eakage preventing wall are related . in the order of said grooved
portion ~cgakdibeakads PHieresei SPewBl 15, GRigdhmare josAeReahchRObther,
wherein fusible fibers contained in said surface sheet and sai d | eakage

preventi ngtWal | tBE8mh NEY M-SR 564 Ok hRNHRGbusangrobesei br t gkbeveandi ng
area percentages ire the portion of said surface sheet form ng said main

absorbent ,geE§ 58,14 N, S& ihid SRkRYS PBEYLO M, MRld on B8R 4 Tudd@ Pehki on of
said surface sheet formng said grooved portion are designated by Pl1, P2

arid P3, LespesiiVeLh¥ikihhgi ndividual percentages are within the ranges of
Pl =Dto gg E, ¥2 :ﬁslto 70 %and P3 = 0 to 80 % and have relations of Pl

Centage o ovent TEAPURFT B LEEHELPP B 508 I 90 B iR e
(e.g., four in Fig. 4) leakage preventing walls 16A (as
individually indicated at 16Al, 16A2, 16A3 and 16A4) are
provided mainly on the peripheral portion 13a of the absorbent
core 13. Specifically, the leakage preventing walls 16A are
formed by folding back the side sheet 16 a plurality of times,
and their folded portions to be root ends of the leakage
preventing walls 16A are individually attached to the
peripheral portion 13a of the absorbent core 13 (with the
surface sheet 15 interposed therebetween).

In this embodiment, additionally, the surface sheet 15
is not corrugated, but extends generally flat at a position
away from the absorbent core 3 in the main absorbent portion

S.

The individual leakage preventing walls 16Al, 16A2, 16A3



a sheet .to have at least two free ends. 10. The absorbent article as set
forth in daim8, wherein said | eakage preventing wall is fornmed of a
hydrophi |l i c sheet or a hydrophobic sheet. . .. 25a0 )~ jn ~ 11. The
absorbent article as set forth in O ail®m8, which has two fl aps extendi ng
outwardly of said absorbent core in the widthw se direction, wherein two
side sheets are provided on flap-form ng portions of said back sheet and
are individually folded at |east one tinme to farm said | eakage preventing
wal I|'s. 12 The_ absorbent article as set forth in daim@§, wherein said
| eakage pRedehbhhgandl forBedatpepyhendsin thet bopgitndingl dheegbionrbent
article as set forth in daim8, wherein an elastically stretchabl e nenber
i s di sposever ntkairey pherl mateinn ngawlandidedn anaermestheneohgst udi nal
direction. 14. The absorbent article as set forth in C aim8§,
located on the side of the main absorbent portion S) is
supported by the others on the outer side. Specifically: the
leakage preventing walls 16Al1 are supported by the leakage
preventing walls 16A2; the leakage preventing walls 16A2 are
supported by the leakage preventing walls 16A3; and the leakage
preventing walls 16A3 are supported by the leakage preventing
walls 16RA4. Moreover, the leakage preventing walls 16A
individually have the air layers (or hollows) formed therein
so that they are given a high elastic action (or a cushioning
action) partially or as awhole. As shown inFig. 4, therefore,
between two adjacent leakage preventing walls, the wall on the
side closer to the main absorbent portion S (i.e., on the X2
side) can erect more easily in the height direction (i.e., in
the direction Z1 - 22). As a result, the innermost leakage
preventing walls 16A1 can erect without providing the
elastically stretchable member 8 therein, as different from
the first embodiment. However, if the leakage preventing
walls 16A are few in number, it 1is preferred that the
elastically stretchable member 8 is disposed at least in the
innermost leakage preventing wall 16Al1 as in the foregoing
embodiment. If necessary, the elastically stretchable

members 8 may be disposed in the remaining outer leakage

preventing walls 16A2, 16A3 and 16A4.



wherein.said absorbent core and said surface sheet are thermally conpressed
at said grooved portion. .A uY.A A A(.AE A A AE. AN2. A(. A; . AN. AN. A;

AL A2 ANCA(. A

ARCACA A2, A(. Asy2LQHBBr } xsni d_Z] ca] cé]Gca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca]ca]ca] ca]ca]ca] ca] ca]ca]ca] cal]ca]ca]lcalc<alcal*e(b$ ™ 3i ! ]
2f } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! N=ZGDF' " Hx. h} xsni d_Z] ca] ca] ca] ca]ca]ca] c
a] ca] ca] ca] ca] %ca] cal] ca] ¢ca] ca] ca] ca] ca] ca].ca] ca] ca] ca] c%% cal calca]ca]calc

a] ca! h5PRE| f the kBdiyidpaa) Eyareasddiies aapcerit €ca]calc
a] ca] ca] caj ca] cajc ca] ca] ca] ca] ca] ca] ca(]jca] cajcajcal!;!<I""$%

"\ (())[*, surfagesefothe BpniraseaBk kB i azmléa]%@]b@a]%méﬁ]:éapca] ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! A8D8:
R 8>: S, the grooved portion 14 and the leakage preventing wall 16A,

>>? AACCDFF<G=GQGRGHHI | I | wKpMgM NgN) NPPR} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] th$ crlaaieh poaltdalnc aft ded = dheahtgheat chiles] densdltya] €aldajed] ca! R(T
+TAUWNWKXYYYY] [ [ [ J\ __abgbrbJccveyef. gpgghhh} xsni d_Z] ca] ca] ca] ca] ca]ca] ca]c

a] ca] ca] caycaheal eakegkc presjera]iocs] oadlda] i cad @] clag caq tn] ahpoabealkcal cal c
al'hjjjjkOkkkkkk3lrl 11 modp5rHrdrrst=txtttulucu}xsnid_Z]ca]ca]ca]ca]ca]calc

a] ca] ca] cppeajon] salaa] ted dajwe € o idndic aleaalins] qalheal dal,caheageaboalical cal ¢
a] ca! cuuuudv8v<vdvvvvOm* xyozpz{{"{4{m| || |

}} F}j ~k~} portisaniid_ 7 cahea] xédleads apealeakcahcalala) cabaabcatka] aaliaal cal ca
] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca! ~~~~7j WMhF} 3>q| w mh} xsni d_Z] ca

] ca] ca] cahpabeBtaal Fakeabﬁabqal a8] ¢a] eakcabealeahgakeakeabmpbaankatal cal c
aJca]ca]ca]calca]lcalJcalca22l~ @! 10% () -
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the leakage preventing walls 16A can be made excellent in the
dry or unwet feel and difficult to get out of shape.

In the foregoing embodiments, the surface sheet 5 (or
15) is thermally compressed in the grooved portions 4 (or 14)
for giving the different fiber densities (or the density
gradient). However, the following means can also be adopted
for giving the different fiber densities.
(1) The density gradient can be set by preparing the
individual fibrous sheets of fibers of different finenesses.
In this case, the surface sheet is formed by joining two kinds
of fibrous sheets. More specifically, it is advisable: that
the fineness D1 of the constituent fibers of the fibrous sheet
forming the main absorbent portion S of the surface sheet 5

is in a range between 2 and 6 dtex, the fineness D2 of the
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constituent fibers of the fibrous sheet (i.e., the side sheet
6) forming the leakage preventing wall 6A is in a range between
1.5 and 6 dtex, and the fineness D3 of the constituent fibers
of the fibrous sheet forming the grooved portion 4 of the
surface sheet 5 is in a range between 1 and 4.5 dtex; and that
the individual finenesses have relations of D1 < D2 < D3. It
should be noted that the lower limits of the ranges of those
individual finenesses are determined to prevent an occurrence
of residual liquid; the upper limits thereof are determined
to prevent deterioration of the feeling.

(2) The density gradient can also be set by adjusting the
percentages of bonding areas in individual portions (i.e., the
portion forming the main absorbent portion S of the surface
sheet 5; the portion forming the leakage preventing walls 6A;
and the portion forming the grooved portion 4 of the surface
sheet 5). Inthis case, the surface sheet 5 may be formed either
of one fibrous sheet or by joining two kinds of fibrous sheets.
More specifically, if the surface sheet 5 and the side sheet
6 are formed by thermo-compression bonding fusible fibers
contained therein, the density gradient can be set by adjusting
the percentages of thermo-compression bonding areas (i.e.,
(the thermo-compression bonding point area in a unit area /
the unit area) x 100). If the percentage Pl of the surface
sheet 5 in the main absorbent portion S is in a range between

0 and 60 %, the percentage P2 of the side sheet 6 forming the
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and the percentage P3 of the surface sheet 5 in the grooved

portion 4 is in a range between 0 and 80 %, and if the individual
percentages are set to Pl < P2 < P3, for example, the density
gradient can be set such that the fiber densities are in the
order of the grooved portion > the leakage preventing wall >
the main absorbent portion. If the percentages Pl, P2 and P3
exceed the aforementioned upper limits, the fibers become too
hard.

It should be noted that the density gradient may be set
without thermally compressing the surface sheet 5 in the
grooved portion 4 by adjusting the finenesses or the bonding
area percentages, as described in (1) and (2), but even when
the density gradient are set as in (1) and (2), the thermal
compression is preferably carried out to emphasize the density
gradient.

In themain absorbent portion S, the surface sheet 5 comes
into direct contact with the private part (or the vicinity of
the vaginal opening) of the wearer from which the 1liquid waste
is discharged. 1In order that the surface sheet 5 may continue
the contact with the private part without any physical disorder
i.e., in order to obtain an excellent soft feel or cushioning
properties, the pliability (or flexibility) of the surface
sheet 5 is preferably higher than that of the private part.

Therefore, the compressive forces of the individual portions
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are measured to dete

rmine the proper range of the pliability
of the surface sheet 5, as exemplified in the following.
[Method of Measuring the Pliability]

Measured were compressive forces acting on the private
part, the thigh (near the crotch) in the vicinity of the private
part, the surface sheet 5 and the leakage preventing walls 6A
when acylindrical metal rod having a diameter of 5mm is applied
to depress these portions by 5mm.

[Results of the Pliability]
Compressive force of the private part
=7 x 107 (Kgf) = 68.6 x 107 (N);
Compressive force of the thigh near the private part
= 13 x 107 (Kgf) = 127.4 x 107 (N);
Compressive force of the surface sheet
= 3 x 107 (Kgf) = 29.4 x 10~ (N); and
Compressive force of the leakage preventing walls
= 10 x 107 (Kgf) = 98 x 107 (N).

From these results, it is found that the compressive
force of the surface sheet 5 is preferably less than 68.6 x
107 (N). On the other hand, since the leakage preventing walls
6A come into direct contact with the thigh near the private
part, their pliability is preferably higher than that of the
thigh near the private part. Therefore, it is also found that
the compressive force of the leakage preventing walls 6A is

preferably less than 127.4 x 107® (N). As understood from the
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results, the sanitary napkin 1l of the invention has a sufficient
pliability.

According to the invention, as has been described in
detail, the liquid waste received by the leakage preventing
walls can be smoothly transferred to the absorbent core through
the grooved portion having a high fiber density, thereby to
prevent the sideway leakage of the liquid waste.

Although various exemplary embodiments have been shown
and described, the invention is not limited to the embodiments
shown. Therefore, the scope of the invention is intended to

be limited solely by the scope of the claims that follow.
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WHAT IS CLAIMED IS:
1. An absorbent article comprising a main body including:
aliquid-permeable surface sheet; abacksheet; and an absorbent
core sandwiched between said surface sheet and said back sheet,
and two leakage preventing walls extending in the longitudinal
direction of said main body and provided on two sides of said
main body lying opposite one another in the widthwise direction
thereof,

the overlap of said absorbent core and said surface sheet
including: a main absorbent portion located between said two
leakage preventing walls and at the center of said overlap in
the widthwise direction; and two grooved portions formed by
depressing said overlap and each located between said main
absorbent portion and corresponding one of said two leakage
preventing walls,

wherein the fiber density of the portion of said surface
sheet forming said main absorbent portion, the fiber density
of the portionof said surface sheet forming said grooved portion
and the fiber density of said leakage preventingwall arerelated
in the order of said grooved portion > said leakage preventing
wall > said main absorbent portion,

wherein the portion of said surface sheet forming said
main absorbent portion, theportionof saidsurfacesheet forming
said grooved portion, and said leakage preventing wall are made

of different sheet materials, and
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wherein if the fineness of fibers forming the portion
of said surface sheet forming said main absorbent portion, the
fineness of fibers forming said leakage preventing wall, and
the fineness of fibers forning the portionof said surface sheet
forming said grooved portion are designated by D1, D2 and D3,
respectively, the individual finenesses are D1 = 2 to 6 dtex,
D2 = 1.5 to 6 dtex, and D3 = 1 to 4.5 dtex, and have relations

of D1 <« D2 < D3.

2. The absorbent article as set forth in Claim 1,
wherein each leakage preventing wall is formed by folding

a sheet to have at least two free ends.

3. The absorbent article as set forth in Claim 1,

wherein said leakage preventing wall is formed of a

hydrophilic sheet or a hydrophobic sheet.

4. The absorbent article as set forth in Claim 1,

which has two flaps extending outwardly of said absorbent

core in the widthwise direction,
wherein two side sheets are provided on flap-forming
portions of said back sheet and are individually folded at least

one time to form said leakage preventing walls.

5. The absorbent article as set forth in Claim 1,
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f110°3 109k (‘)ﬁerein said leakage preventing wall has a height of 3

mm to 20 mm.

6. The absorbent article as set forth in Claim 1,
wherein an elastically stretchable member is disposed
in said leakage preventing wall and extends in the longitudinal

direction.

7. The absorbent article as set forth in Claim 1,
wherein said absorbent core and said surface sheet are

thermally compressed at said grooved portion.

8. An absorbent article comprising a main body including:
a liguid-permeable surface sheet; a back sheet; and an absorbent
core sandwiched between said surface sheet and said back sheet,
and two leakage preventing walls extending in the longitudinal
direction of said main body and provided on two sides of said
main body lying opposite one another in the widthwise direction
thereof,

the overlap of said absorbent core and said surface sheet
including: a main absorbent portion located between said two
leakage preventing walls and at the center of said overlap in
the widthwise direction; and two grooved portions formed by
depressing said overlap and each located between said main

absorbent portion and corresponding one of said two leakage
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preventing walls,
wherein the fiber density of the portion of said surface
sheet forming said main absorbent portion, the fiber density
of the portionof said surface sheet forming said groovedportion
and the fiber density of said leakage preventingwall arexrelated .
in the order of said grooved portion > said leakage preventing
wall > said main absorbent portion,
wherein fusible fibers contained in said surface sheet
and said leakagepreventingwall are thermo-compressionbonded,
and
wherein if the bonding area percentages in the portion
of said surface sheet forming said main absorbent portion, in
said leakage preventing wall, and in the portion of said surface
sheet forming said grooved portion are designated by P1l, P2
and P3, respectively, the individual percentages are within

the ranges of P1L = 0 to 60 %, P2 = 0 to 70 %, and P3 = 0 to

80 %, and have relations of Pl < P2 < P3.

9. The absorbent article as set forth in Claim 8§,

wherein each leakage preventingwall is formed by folding

a sheet to have at least two free ends.

10, The absorbent article as set forth in Claim 8,
wherein said leakage preventing wall is formed of a

hydrophilic sheet or a hydrophobic sheet.
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which has two flaps extending outwardly of said absorbent
core in the widthwise direction,

wherein two side sheets are provided on flap-forming
portions of said back sheet and are individually folded at least

one time to form said leakage preventing walls.

12. The absorbent article as set forth in Claim 8,
wherein said leakage preventing wall has a height of 3

mm to 20 mm.

13. The absorbent article as set forth in Claim 8,
wherein an elastically stretchable member is disposed

in said leakage preventing wall and extends in the longitudinal -

direction.

14, The absorbent article as set forth in Claim 8,
wherein said absorbent core and said surface sheet are

thermally compressed at said grooved portion.



