,e3elrj6Tx= ABSORBENT ARTI CLE AND PROCESS FOR MANUFACTURI NG THE SAME
BACKGROUND OF THE | NVENTION 1. Field of the Invention: The Eresent

invention relates to an absorbent article such as sammmmmmmlﬂummr, panty
i ner and pad for incontinence and, nore particul arl’ s to an
absorbent article equipped with a surface sheet having gosdssoft feeling,
cushi oni ng property and shape retaining property, and to a process for
manuf acturing the sane. 2. Description of the Related Art: Absorbent
articl es hoABSQRBENT CARTI @k nAtD | RRRCESS CROR MANYFAGTYRENG | THE SAME ei vi ng
side of an absorbent |ayer are disclosed, for exanple, in International
Unexam ned Patent Publication (Kohyou) No. Heisei 10-502000.

Specifically, International Unexam ned Patent Publication (Kohyou) No.

Hei sei 10-502000 di scl 0SeS8ATKSROUND YWINQHE MINVENTEONCh a cover | ayer of a
corrugated configuration ( or wavy shape ) is provided on a support |ayer
so that the IFdaRage fofthiehanveayt ifdniti d can be prevented by the wavy shape
and the flexibility of the wavy shape can nmake it confortable to wear.
However, in theTheniprasentaikivention eeddtazotre, anhabsarpentapetislapt to
be defornmed and flattened or fall down sideways by the pressure of the

user's bodycras shfitaygrnapyes, Rmitig liherwany padpord dneloes: inediceki n. I'n
addi tion, even when the
and, more particularly, it relates to an absorbent article
equipped with a surface sheet having good soft feeling,
cushioning property and shape retaining property, and to a
process for manufacturing the same.
2. Description of the Related Art:

Absorbent articles having a liquid-permeable surface
sheet at the liquid-receiving side of an absorbent layer are
disclosed, for example, in International Unexamiped Patent
Publication (Kohyou) No. Heisei 10-502000. !

Specifically, International Unexamined Patent
Publication (Kohyou) No. Heisei 10-502000 discloses a sanitary
napkin, in which a cover layer of a corrugated configuration
(or wavy shape) is provided on a support layer so that the leakage
of the body fluid can be prevented by the wavy shape and the
flexibility of the wavy shape can make it comfortable to wear.

However, in the sanitary napkin mentioned above, the wavy
shape is apt to be deformed and flattened or fall down sideways

by the pressure of the user’s body when the cover layer having

the wavy shape touches the skin. In addition, even when the

R

*G00001*




body ' pressure applied to the wavy shape fluctuates and is IOﬁgrggrupon usgy
the cover layer hardly restores to the griginal wavy shape f 7 -+ HEL |40
fallen state. As a result, the cover Iager does not at all tinmes closely
touch the skin of the user in an optinmum state, and there are probl ens that
the excreted |liquid spreads nore than necessary on the absorbent article
resulting in sideways | eakage and that soft feeling to the skin and
cushioning property are | owered. SUMVARY OF THE | NVENTI ON The present

i nventi on R2SYHRT UL 2aPpl prdHodeha g soranei L ef trates aRdchs ¢aneEsDdsel y
contact with the user's skin at all tines and which can retain soft feeling
and cushi oNPOG PFBpdiie CoyRd AR¥BLtRARRLY PSS t@LSSoEesENe O LgdMdla¥RYY i ng
the sane. According to the invention, there is provided an absorbent
article cofpéipsi fgoanthBs6ibener| dgbteangtatei qdisdapaesudls e thendeven
fabric surface sheet placed on a liquid-receiving side of the absorbent

| ayer for il&vwesddeeAgnekatettdd tiigesdciesedy Heuahrihebslintef tihe ubBesdr bent

| ayer, wherein the surface sheet is of a corrugated configuration to have
val | eys andip@akeptsmendstaite n and digneudireaprobiens i Umbfthehexgretetle and
alternately arranged in a transverse direction perpendicular to the

| ongi t udi naliqiiirdectpneadsamdnehdrhaim nemgssady op the absombenti agtigle

rai sed to connect between two adjacent peaks. 2 body pressure applied to
t he wavy shegsulting datsdeways ddakagecandghatusoftifaelinetol tlyeiskiiardl y
restores to the original wavy shape fromthe flat or fallen state. As a
result, themdvershipeinggepdrtgt adel tdwesedsl osely touch the skin of the
user in an optinmum state, and there are problens that the excreted liquid
spreads nore than necessary on the absorbent article resulting in side ways
| eakage and that soft feeling to the skin and cushioning property are

| oner ed. SUMVARY OF THE | NVENTMBRRYTRE FHESENVENBYENti on has an object to
provi de an absorbent article which can |oosely contact wiith the user's
skin at all ti mesThndpuksehtcainvemsion sbhs fael chgeahd wushronidg an
property, and also to provide a process for manufacturing the sane.

Accordi ng tabsbebenveamtiicie winkrle cas prasededonnaabsadrtiienie aseirclseskin
conprising an a absorbent |layer and a |iquid-perneable surface sheet placed
on a |iquidatezkl Wimpssiadd whithecabsoetein defitefekdinignanddoes mipraing
excreted liquid fromthe human body to the absorbent |ayer, wherein the
surface sheptoperty, amdralsattedpconfiigua girared floaveanalfheysrand Peaks
extending in a longitudinal direction of the article and alternately
arranged i nsameransverse.direction perpendicular to the |ongitudinal
direction, and wherein each valley has a connecting part raised to connect
bet ween two adj acRatopédks. to3the invention, there is provided an

absorbent articlg comprising an absorbent layer and a
limud@emmﬂﬂenmwmmnfaMuc.Surface sheet placed on a liquid-receiving
sideoftﬁéabsorbentlayerforintroducingexcretedliquidfrom
the human body to the absorbent layer, wherein the surface sheet
is of a corrugated configuration to have valleys and peaks
extending in a longitudinal direction of the article and
alternately arranged in a transverse direction perpendicular
to the longitudinal direction, and wherein each valley has a

connecting part raised to connect between two adjacent peaks.



In the absorbent drticle of the present invention, there is provided the
connecting part to connect between the_peaks of the surface sheet, so that
t he peaks are prevented from bei ng fl aftened or falling down sideways
readily by the pressure of user's body. Even if they are flattened or fal
down sideways, in addition, the connecting part can act elastically on the
peaks, when the body pressure is |lowered, so that the peaks can readily
restore to the original shape. That is, even when the body pressure

f | uct uat ebodyeneas shire appriedtoofhd wevyusdrapd hrupeakses andrespowdred t he
novenent of the user's body to be flattened or restore to the original
shape, whepehyusépe tHeseveanlageér taddly uestozreskta s drd gdinadywavy

mai ntained in a KN gh level. Accordingly, the excreted liquid hardly spreads
on the sushape shamtthe fheteby paElVemtstdtienans lheakagetef taet tyeky. In
addi tion, soft and\cushiony feeling to the user is not |owered. For

exanpl e, thgegoAdes\idty aRanll 1 maymednilesselS) doushophs ©kih her e peaks. Wth
the connecting part Yeing formed to connect the side slopes of the peaks,

the conneghednsogieimbRraaten apd thadel yreapsssh éms whan thkeehedytpgessure
havi ng been applied-to\the peaks is |lowered, so that the peaks can readily

restore teitliedokpgteaak\ mBapethBhehetabkYryeaahtnal he¥okBend Akwhalkty of
connecting parts arranged at regular intervals in the |ongitudi nal

directi onrebllthhg £R%AddayisS185RAGE TR that ddex if'éte@.ri‘éﬁg' t8ftHd'8kin

connecting parts in the longitudinal direction is from 4 mmto 30 mMm
Wth the gaanegkhRenRaGt propeeagha¥al 16%ePeLNg arranged at regular
intervals in the longitudind direction, as describes above, restoring
ability of the corrugated coRfiguration is inproved all over the surface
sheet. Preferably, the conneching parts are staggered in the |ongitudinal
direction, between two adj agamare! dEY¥sae WivedPeogonnecting parts being
arranged in such a staggered nmaRner, the connecting parts can easily

restore the | ndikbdualodianks inbBnedEnt ok | bHC SPIEA0 06 thEPres CbRd

liquid in the transverse direction is easily pr

l ength in S ' [ Q f ' Lt 1S
from 1 mmiPs CEB oy STk Shry ! TP ony Sy e HEHREE D BRI %, e
val l ey to_kh op; t cting..paLt f i t-hi r f. 200 t0 80%
t he hei ghtatts?%g ?#ﬁé?r%r?ﬁit eq’glo{ctagmro Bﬁ'ﬁe%gfl%é{%rp? %@f%%%ggopﬁgléopeak. i
Bel ow t he | i m.t <0 f (e r ar,J f i on of

t he corru&gggg&gyh%éﬂr%%%gﬁ:%fq{%oh g??%gggg‘ﬁ q‘}aanf%am(fredre _ng}&%@%e t he
upper limgt af the aforenentioned range, Qn the other hand, the connecting
part is aptnkd touch the skin whereby the Reeling upon wear becones bad.
Preferably, the shget I r. £ N\obe Si i e, connecti ng
part than in thég\gg%ﬁg’;?}gexg usél}gez gflv%h\{%lggd EP?%% p}égt .%{Ehd%q?eg%

connectingbg%&%e% ingrq? ?ei” 8Mé9§ﬁ%§€g|%RMI!fq%}ggnésdﬁgﬁg?’Eﬁﬂ? §xcreted

liquid, which tends tO ow alon eys @ Spr éa S stopped by the
"1 The bott S or PTG rrAG AR EISTEH ERe Spddiet A28 BiAeanl y
e sice B ER Uity ettt bl e, T
of t heypeaq-‘lp,e ﬁ%‘&“?#@%’i g%rt eARTY ?[ﬁgtlﬁé(efdn‘ﬁgﬁf?ﬁ@ O ?ufga%‘alﬂ'leetto or
the 1 ber deif 17 ot Hiattesl ProbiuPrElon "bRcnBifr Todlekscrirs Bt tom of
fesult bf trensave, T ng PeRTHE oA kPR LA Oife S PRERARLCpABer Ly of

t he surface sheet can be inproyved. Mreover, the excreted liqujd is
difficult 3Feg Y, ATERBIEGN Pt ot A1 S VRS S T TRE S iRIREISHS WRL he
val | eys, so that | eakage from the edges of the article in the | ongitudinal
and transv& $&&gilPagitifdneferdsectaRNneaBdppResedn. eagk brai HRy yhag ke
excreted liquid is quickly absorbed by the absorbent |ayer through the
surface sIFOANSHENchParitt £ eSedstaAnnaiubgtvess; F\‘dooﬁgl ety FeRkS sheet
and a fresh and dry feeling can be achieved at all tines.



Preferably, the back of the surface sheet is fixed to the absorbent |ayer
at the bottomof the valley. In this case, 6 di splacenent between the
surface sheet and the absorbent | ayer %ardly occurs. Preferably, the
surface sheet is a lamnate of a plurality of nonwoven fabrics containing
hydr ophobic fibers. If it is formed by lamnating a plurality of bul ky
nonwoven fabrics, e.g. , air-through nonwoven fabrics, the surface sheet
wi || have inproved soft feeling and cushioning property. According to the
i nvention, therenitheahbsopbent dedt i e afeshe fpresmrufiacentiing , avhedsor bent
article, conprising the steps of: (a) pressing a nonwoven fabric, which is
supplied i prevbded efhe reshibdteinld partaloveennacti betwebapthg pealks and a
second shaping neans to forma surface sheet, and (b) placing and fixing

the surfage wheetredca dhdid dsbegedvvithe Sésles alreapr &PswESe FHromay€ing Wher ei n
the first shaping nmeans has ribs and grooves extending in the supplying

di recti onf okt BepuEVER ﬁaqtlriixf%aadmab&aéwayg!ye&diw\qgﬂ the pre&afguesse
di rection perpendicular to the supplying direction; the second shaping

means hasugbpssauhar oeves £KteRG Bfei M dhtGeddBYEAD diokaCs | @8wapsl,
alternately arranged in the

in addition, the connecting part can act elastically on the peaks,
when the body pressure is lowered, so that the peaks can readily
restore to the original shape. That is, even when the body
pressure fluctuates due to the movement of the user, the peaks
can respond to the movement of the user’s body to be flattened
or restore to the original shape, whereby the close contact to
the user’s skin can be always maintained in a high level.
Accordingly, the excreted liquid hardly spreads on the surface
sheet to thereby prevent sideways leakage effectively. 1In
addition, soft and cushiony feeling to the user is not lowered.

For example, the connecting part may connect side slopes
of the two peaks. With the connecting part being formed to
connect the side slopes of the peaks, the connected side slopes
can be readily raised up, when the body pressure having been
applied to the peaks is lowered, so that the peaks can readily
restore to the original shape.

Preferably, each valley has a plurality of connecting
parts arranged at regular intervals in the longitudinal

direction. In this case, it is preferred that the interval of

the connecting parts in the longitudinal direction is from 5



transverse direction, each rib of which has a plurality of recesses forned
at intervals in the supplying direction; and the surface sheet fornmed in
the step ( a ) has peaks each conpressgd between the rib of the first
shapi ng neans and the groove of the second shapi ng neans, valleys each
conpressed between the groove of the first shaping nmeans and the rib of the
second shapi ng neans, and connecting parts raised fromthe valleys to
connect between two adj acent peaks at the part corresponding to the
recesses oft the3femmnd shapi ng neans. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is a plan view show ng an absorbent article according to one
enbodi ment of tWethnvkeetdamedtriony palritguid- eackiwalgewibéd nighereahgeli g. 2A
is a partial cross sectional view taken along the line Il A1l Aof Fig. 1,
and Fig. 2B isegubartiialtexrvats sdati thal Moyl twdkime Bl @igeididoni,neakl B-11B
of Fig. 1; Fig. 3Ais a partial cross sectional view taken along the |ine
|11 A-111Adekckiiperl, adodreli g.re38orsiny padbirit€r o068 S€héi onakrugavetiaken
along the line I1'IB-111B of Fig. 1; Fig. 4 is a partial perspective view of
a surfacecsheagurkitdonS iks inppeiegeatlveverewhef sarfabei shewcnol d for
shaping the surface sheet to have a corrugated configuration; Fig. 6 is a
perspective vi eprefezab0fyexnhsobdnheetiigpPpiéts are staggered in the
longitudinal direction, between two adjacent valleys.

With the connecting parts being arranged in such a
staggered manner, the connecting parts can easily restore the
individual peaks. In addition, the spread of the excreted
liquid in the transverse direction is easily prevented.

Preferably, the length in the transverse direction of the
top of the connecting part is from 1 mm to 10 mm.

Preferably, the height size (h) from the bottom of the
valley to the top of the connecting part falls within a range
of 20% to 80% the height size (H) from the bottom of the valley
to the top of the peak. Below the lower 1limit of the
aforementioned range, a restoring function of the corrugated
configuration by the connecting part is lowered. Above the
upper limit of the aforementioned range, on the other hand, the
connecting part is apt to touch the skin whereby the feeling
upon wear becomes bad.

Preferably, the surface sheet has a lower fiber density

in the connecting part than in the valley exclusive of the

connecting part. With the connecting part being made in such



the surface sheet to have a corrugated configuration; and Fig. 7 is a
schematic view of another method for sgaping a surface sheet. DESCRI PTI ON
OF THE PREFERED EMBCDI MENTS 8 As hereunder, the present invention will be
illustrated by referring to the drawings. Fig. 1 is a plan view showi ng a
sanitary napkin 1, as one enbodi nent of the absorbent article of the
invention, froma liquid-receiving side thereof; Figs. 2A and 2B show cross
sections of Fig. 1 in the X direction, where Fig. 2A is a partial cross
sect i onal aviesndeakébyaapovee theexkciratedAl iduid, Whdch?2Bends aophtdw al

cross sectional view taken along the line IIB-11B; Figs . 3A and 3B show
cross sechilong tife Faglegsiand bpr&adj riecstoppedhyr eh&icpnnddtiihigappett i al
cross sectional view taken along the line Il1A-II1IAwhile Fig. 3Bis a
partial cross spcéfenablyj ed akefiagkosigeétithads acnididy IflibBr aslsEFty. 4 is
a partial perspective view only of a surface sheet (the skin-contact
surface) oh the Baitidmiof RARKVAL14¢ Wi RhE 86p @A 3 pdBk.t hg1sani tary
napkin 1 is constructed to include nainly three conponents: a

|'i qui dper peabbeasmgf, agee sheghcesshéee hay AUEidHe) fibeddSMSDEPARt tRET €
(absorbent | ayer) whi ch absorbs excreted liquid such as nenstrual bl ood

and urinetognéif and gead-ti@eriveehees haslorshpetpdak. | A1¥sepréberapiyace
sheet 2 nmakes contact with the user's skin directly to receive the body

fluid suchhassukepste Utledd Q@ 8XRighed fiKup Hl&«aswgamnbasia-to@@fb@ﬁa fluid
thus received is passed through the surface sheet and introduced into the

absor bent pegketRahOfAltath IHMRRA i phhe aHAf 8gecidIeelqe Jrs thempesrd of
for exanple, bulky 9 and hi ghly-porous air-through nonwoven fabric,

poi nt - bond nAAMDY €Pe L AYHsG £ ySPY @hgmwgeﬁée@rﬂsce%ﬁm @b'cﬁcﬁigﬁawven

fabric or nelt-bl own nonwovén fabric. In view of the aracteristics, an

ai r -t hrough RO €A drabs | G WH Cle h@aﬂl:” k»foéagtg@%éramgca{é ﬁ@&a‘é&!éﬂi oni ng

property is nost preferred. For constituent fibers to formthe above

honwoven BQ%&%%&H&%EEE%@%E@% F_E?;ipgg&éggfetﬁé@éé)l&?o@é& %A&%%Fg&ber S

The synt het ers can be exenpli ose of P ne), PP

70,7 br PASEOR BRI ) s G g3 ko s s SHEshd

si de- by-si de type ET, et and so he "nonwoven
fabrics mgy %ggkgtn hydrophilic fibers such as regenerated cellul ose fiber
(e. g., rayo ibers) in addition to the synthetic fibers. The fibers per

se TRy be Tini sheds Lndin Bl o JipSieATHAELLP: £l POBHLO PETARNLALS DY

means of | owering ratio uponl spinnin ers. I'S case,

e e ST e L

(mexi num tensiTe str: in-a _ _%H I'ess, _
per cont agt B CRYER: TION SRRECUEE SUEBAA AnALdteE Lk bl PEFEAR SRACTE s
111 UL A SRR 2Rl ac DL £ SRRl Jeneyel pRoRLLon Reusant age 1
e gﬁﬁle%?cg%%ogﬁ%"@ﬁé A Fg S YL k188 AR S Y 1DdBIE and
transverse directions thereof can be suppressed. Accordingly,
the excreted liquid is quickly absorbed by the absorbent layer
through the surface sheet whereby 1little residual liquid
remains on the surface sheet and a fresh and dry feeling can
be achieved at all times.

Preferably, the back of the surface sheet is fixed to the

absorbent layer at the bottom of the valley. In this case,



10 The fineness of the fibers is preferably from1l to 6 deniers. If the
fineness is less than 1 denier, the ligquid is apt to remain on the surface
sheet as residual liquid due to a capiflary action. If, on the other hand,
the fineness is nore than 6 deniers, the surface sheet may have a hard and
coarse feeling. In view of easy shaping of the sheet and prevention of the
residual liquid, the basis weight (This may be referred to as "Metsuke" )
of the surface sheet 2 is preferably within a range of 20 g/n2 to 120 g/ m-.
The surf adésphaeemé@ntyetheean shegser fanemheetf abdi the absarbeatsli agée

| ayered structure. Alternatively, the surface sheet 2 may be a conpounded
sheet whi hArd3ypoeparsed by | am nating two or nore nonwoven fabrics, as
shown in Figs. 2Ato 3B. It is optinmnumthat the basis weight of the surface
sheet 2 havi ng Phefseragle, lthees edf 8¢ ¢ wticeteis a Bmplate oWepltubhal suyf ace
sheet 2 is a three-layered conpounded sheet, for exanple, the uppernost one
of the thegenbawevenNBybPEcH AOMY@VEInd abfd Copicipid efi Burssheetti hg P&/ PET
fibers of a core-sheath type ( fineness of 2 . 5 deniers, fiber |ength of
51 mm ace¢erfleAdyt Paindt ind ArPLigra YR Ned byl Enwovés ifabweghte of . ,30
g/n2, a CD strengﬁh of 190 %/i nch andlg t hi clldr??gs of about O. SbanjIn this

case, theagerengBaghh nonRevienbefshofcd hethepsur#ake( fdHewdt) wRAVEN hhfecont act
the user's skin inuse is preferably of a filled-up (or dense) structure to

have | essimp¥dvb@nsbed tbelehy hAdi BREAYEBniRE pesperdéylo the touch. On the
other hand, the internediate and | owernost (second and third) layers are
preferably forngdcotqengetsheath inRamdidier sciread 19! 40y ShroGigeg ho be
hi ghly bulky and to havé an inproved soft feeling. Mreover, the

ski n-cont gebeakderd MR raethdqal 2h dRAiHdnt akRYelel, M &R ¥nadded
Wi th nore titanium oxide to reduce the so-called elasf|0|ty of the fibers
thereby tgtepRrgye the feeling to the tough. Mre specifically, in the
second layer, the third layer, and the back surface (nonskin-contact side)

The core- Sheat n\ 0t BEPRPE Tt o o Regted FHRELED RO S SEpia o moRent o
A Shown Frepcsorpingt BigebE o BpreRdR EPPLEL dllanind Mot sita 5,0
A shown’ P8 P, SR S e o SR e btor bent cor e o
br assed Toget hol Pt ar e’ APaced har £ 15 AT TR, S eebe SR aparaodd

nor eover, %Q%&%g%’rggﬁ%_ggrgnﬁgﬁgégﬁgg aﬁggigee P%r@&g fixed to each other

by neans 0 esifon-usin t adhesivé, thermal fusion, or the

s oo RS hab R AR U e BBy 0
Sor U2 o4 OB SUSBLLB0, (0 R0 IIDRL L0 B Fape 12 PSS BA-RRLLIRL | oV
12pk1 1 1 30 el SLLAROBHEL d el A0EYBERRRLERLEN (o Xud orton

) of the sanitary napkin i n"each val |l ey
2B, there s for.ned connecting part 2Crising in a convex manner ( i. e.
, rising FP@%HM%&gbgﬁfEﬁF&P“Vhe valley 2B in the +Z direction) . The
connecting part _2C extena2§in t he trans%%rs%. irecéion X dir%pti n

t
connect side sl &P&sSEFOP lb%%k%gﬂf% FchMArE o &£ HRE siodes
f th |l 2B. Each valley 2B h I | it ti . 2C. |
O el Py S S e A0 D35, P 8Ty R RO B 2,1
Pin the | i tudinal, .di A to.th by_forr 2D bet
fuo. conned s BhAs SESTHST oAt 1 Tk HFt PARGOcPSS 8 PABERITEdr dhe top
f th ti t 2Cis, f bl it hi f 1 mmto 10
mor e pr of SRR SR S 2F a BESEF 2P BhE FHRPIXATY GRS hAPSL
the connecting part 2C hardIK contributes to the restoration of the
corrugated conf{'g§ SEFEACE $hegh tPEmed Nt thendtept (R4 BRF PR3EH ®BFhm t he

corrugat ed configurati on does_ not Erovide sufficient soft feelin? and

t her ef or e CAMPHRESRF PedyerNgtheasip P dilk fHas shariBg BEIRS dd¥ousl y.



The interval P ( nearly the length of the long groove 2D ) is preferably
within a range of 5 Mmto 30 mm nore greferably, within a range of 5 Mmto
20 mm If the interval Pis nore than 30 mm the shape restoring property
of the corrugated 13 configuration having the peaks 2A and the valleys 2B
will be lowered. If, on the other hand, the interval Pis less than 5 mm
rigid feeling wll increase to cause hard creases, and soft feeling by the
corrugated configuration will be inpaired. As shown in Fig. 4, the height
(h) from ghrecket bdmtak tkeondl khwpiRgt mebhe,t oplokysheachnsempiregspdart 2C
preferably falls within a range of 20%to 80% the height (H) fromthe
bot t om of neh&eeal thy gBoboet b€ the DPirdbeshppingediey aind Rdheiighbg ( H )
and ( h ) are neasured in the Z direction . | f the height { h) is less
than the lkaeesetbnitsidpime mebasemendi catbdaintge patrhe £90864 i rgn RaRt 2C
hardly contributes to the restoration of the corrugated configuration. If,
on the ot Reniksrd td odred@ht béthedni EwBDR jlalkdntt Hedkpest | tABt paktt he

af orenenti oned range, the connecting part 2Cis liable to contaCP with the
user’s skidarirlRepRhing RoOVhde rekearkar babkaef gekbhneg tRabhBquaeansln the
course of the formation of the corrugated configuration, thé surface sheet
2 is pressed nore forcibly in the |ong groove 2D (the part exclusive of the
connecting part 2C, of the valley 2B) than in the connecting part 2C.

Therefore, in the surfagg s eflschipTiON 939 HEOBRAWENGdas a hi gher fiber
density than that of the connecting part 2C. VVtﬁgthe ?iber density of the

connect i ng part 3G bei nge madey s | 9B, Sl iGQMAP ABoPBER: 2GR 00 made

el astic . Accor ly, en the peaks 2A are can be readily

restored t.ddigyi9ld git:ES?‘Lloﬁ aPEmBéSdFLHSmEeCﬁferﬁfhe?f itr{\%{ﬁﬁ ?“tq}g) agt 2C.

14 When the excret’ed liquid is given to the surface sheet iquidis

apt to spr 3] . I ( 1.e. , between two peaks 2A and
2A) , but lﬁ'@‘s@o%ft@rﬁgﬁ%qﬁ%gf(ﬁ}i%g’part 2C having a |low fi ber density.

s, e PXCTEGAR g 5o PEIET A L0, TRy 55

on the surface sh Iquid confiné ong groove i's

passed 1nta JergbsoRREres 60T koo S FucLage shesls Zods fesul

t he sanitary nap can~dbsof b xcrefed Fiqui €
preventi ng,.si I -~ Furt her t i per, density of the surface
sheet 2 igllréavggz\%?%e%sfg%%%gﬁrﬁlﬁngﬁ %a%m% c?%eg]{lc'\/’alll'ey 2B) > (top of peak
cah be expeot ed T 8t A FRIEHAE iR SHEHEPRy L AL eRERSE BHHNeak oA
i s made | ower t he . bott om. of e _valley. feeling .to the

t ouch can%blé‘% E‘B?g\'/igﬂ‘gg:%h%n g/ %‘gﬁ]lgheaﬂ]ﬁ)grp%%sﬁ*W&“t i) opes
of the peaks 2A and 2 Iocq;ed at tq% j of val.ley 2B is made | ower
than that of°% hte‘—ﬁfe aér‘”}%e eeaekqu, clags i h erlt’y  can be i nproved
and feeling to edF uch car:b l.sq be_inpr ved.diﬁﬁggJ ,yaI%hou PE;
excreted |iquid di¥en o3 I?@r_%dtaﬁ‘o%efi?ggﬁ VR %/‘ss‘éf) a?%gsg'beree d

qui d’on the bdttombiie it BEFFESCORYPsvhPEy At 8d R ovo BAMG B t he.
15 connecti.n art 2C and the side slopes , since the fiber, densities of
the connectiRITIRMIS BIZAGCEBREPHAER PEEs 227 oL FAPATPY QP SR LRI ¢ hat
of the bottom of_the valle Thi,s results in the suppression of, spread

2B. )
of the liquid afi%vEeris f?eil’ﬁ‘iﬁf?&EElgﬁe‘é’te‘? qthatFRAY Fh gt ddf ALl ShaRLNd

transverse directions, mherer | eakage of the excreted liquid can be
prevented.the surface sheet to have & corrugated configuration; and

Fig. 7 is a schematic view of another method for shaping

a surface sheet.

DESCRIPTION OF THE PREFERED EMBODIMENTS



Fourthly, the rate of absorption of liquid is higher in the part having a
hi gher fiber density than in the part Qaving a lower fiber density.
Accordingly, the excreted liquid flowmm~ into the |ong groove 2D can be

qui ckly introduced into the absorbent core 3 through the bottom of the

vall ey 2B. Therefore, the excreted liquid is difficult to spread in the

| ongi tudi nal and the transverse directions of the valley whereby the

| eakage fromthe edges of the napkin in the transverse and the | ongitudi nal
directions can Be bepeurdsrd.the paddientonpvehbierowilkedd idqhudtcanede

qui ckly absorbed into the absorbent core 3 through the surface sheet 2, so
that no réyi dedleririggi doi $her dsemtings .t he surface sheet 2 to thereby
provide a fresh and dry feeling at all tinmes. In the sanitary napkin 1

usi ng the surfagdgsheeis 3, plae ¢iew atoadant a peakicady anpkianhecsdnkey t he
connecting part 2C fornmed in the valley 2B therebetween, so that the

el ongat i oembbdiir@ntubffacheshpebrBeht dheitlansyeatise idiveariionm (Er¥mdiar ection
) can be suppressed. Accordingly, the deformation of the peak 2A such as
crushi ng i1dgulidt-recdialinigns idelerhysedfle Fogshe2a Hndpps i sAbWwORrokst he
pressure of the user's body to the skincontact part | A can be nade
difficult sleetdond of BMRN 1firAthangaipeessvhe wite®Ppige R iena phetysar' s
body to the skin-contact part | A and the peaks 2A are crushed resulting in

def or mat i @roefs Eleetraonaugetied €arRbhydlehyOrhe ONidder i-NEra haide g . peaks
2A can rise up by the elasticity of the connecting part 2C when the body

pressure >y decrg£apgedtite teokBe sJaXMaA] Gfidwecdesn ' 816RFYthkn 136@i tion,
even if the surface sheet 2 becones flat in such a manner that the peak 2A

and the pealg JApEXpaRd.i Bat B84t IRV T8 08 @ebiteBnk ei_fdﬂﬁs:tiqrh khe those
peaks 2A and 2A are drawn due to a tensile elasticity in the transverse

di rection yoly it RetGANCGheRe PAGL 3k 1OCA PV {18 WAL G AGRInA ARk

easily restored to the corrugated configuration fromthe flat state.

Theref or e il REBKY @K 143d eYSAQT 1RGNS 246 . STgals 4 potL oy e gEovenent

of the user's body whereby the peaks 2A of the surface sheet 2 al ways

touches t hetkighal idf ¥3kerth18AGORREMITNE! EEEML PrIACCRAING Y 4 Sslevays

| eakage of the excrete iquid can"be prevented and, 1 nh addition, soft

feeling angd %&é@i&’fy %@%{gé&lw @fem'gﬁaltlgi e gt Qlleddd™®shebE S(ft?h@; in

Fig. 4, the connecti part 2C provide the valley 2B connects

sl opes of i@%‘%@%&f@fﬁrﬁﬁg#%@gﬁﬁtw n%%gcrg_ennot connect the tops

of the pea e excrete iquid ted into one |ong

2D is h f i Rt h . j : . i
sroove 201 b Wik wagroitend o1 B alad pad o i

t he transverse ion over son, sideways
A R R i R L R R G
o each otheP (e The TR el e ki) 0 JF aalbaiEnea'
2l ter nat el5 1o (RS CEFanc Sy S8y WA anh PRl AR HRR AR SheR' B Deing
for co. can Boag PRoRATd AR R 4 TR We IR Bab RURALS,
Forned ar (et natiehgor nevhestt Engs sty aideesncobyent FLER SR T Qur o
roves 10,1 ie £l sah. el L 28 SR AP EAVESLEL Pothef il 5y G ot
et Yol gl BRSNS A, HENR deemn el estlvelg |
a0, e U RE LR oSkl WSSO SRAB A U P s
Cheet 2. FRARRISRE GoR0 1 NSRS RFEITIRN Sk necontact part TA -

The surface sheet 2 is composed of, for example, bulky



18 is actually brought into contact with the user's skin, the entire
sanitary napkin 1 is bent in the Iongi%udinal direction (Y direction) to
fit the user's body. In this, the connecting parts 2C are arranged at
intervals in the longitudinal direction and, in addition, the fiber density
of the connecting parts 2Cis lower than that of the other parts .
Accordingly, the surface sheet 2 is apt to be bent where the connecting
part 2C serves as a bending point. Due to the bending, the corrugated

conf i gur agdndn highdyr-goyousushistt teugt onepwavehogabadat,acpo it +hendur f ace
sheet 2 to the user is inproved. Hereinafter, a process for manufacturing

t he sani t aepwowekifiabrdlesos pentband incejowen fabeic ) span~-dnee. ndawoven and
Fig. 6 show nolds (shaping neans) for formng the corrugated configuration
of the suféhriécsheet meBitgblbwns aopwospactfakeria ew ofn a vilefd | ofovtii®l d 11
(as a first shaping neans ) and Fig. 6 is a perspective view of a convex
nmol d 12 (characserbstishapmgireahspughmdivoved tabkow witieh it haleyfirst
shapi ng neans) shown in Fig. 5 the +Z side shown in the drawing is a

pushi ng sdanfahes 14A. exBelbenpushsNgosuhfapeopdicy aiPlmset i pye Béreayvex ribs
11a, which continuously extend in the |longitudinal direction (Y direction)

and project in Rogeowexithane fibdhets fUr@PEhs a@bbiv@honWeel £ abPeds pt
regular intervals W Between two convex ribs 1la and 1la, there is torned a

groove llfseHeaf, bahfddé a1 o OfhidYoybieX sinthbtdd $iversi.t SThel ation
wth 19 the interval W(for the transverse arrangenent of the convex ribs
11a) is WsynwvHetlhis tHebeesvexahdl hel? didipisiatied hapitkbd@ansg spewn in
Fig. 6, the -Z side shown in the drawing is a pushing surface 12A. In the
pushing sypbagethgfena)pl urpal i tYp_@fLyEQBtS?%ehé'P? 13xmhav| ps1 gebhgdeher m ned
length Q are arranged in the Iongitudinal direction. Between two convex
ribs 12a aadepRenathdesNtetd, pwemswaﬁhnok@iwng}lm({l%&p@ gepbion (Y
direction), there is formed a recess (or hollow) 1Zb having a predeterm ned

length L. o@ebmﬁ,tww@ﬁye&éiPsa&@as@%.1_2%h@dhaﬁ§ebeh0fsafklcgtHs{, in the
transverse direction (X direction) , there is formed a groove 12c .~ The

length Q abntAenCGAYEpH 1 P d #3pRIFdSs & alsef;]gggnérgifze& %lrl%g%%l%n%tgﬁe}:s equal

to the interval Pof the aforenentioned connécting parts 2 e convex

I whi ch the Seonsaon BB At TR e P et nE B et on
b1 2 Wi ch 13 AT RS Ret eyt (R e SEE Rt ne BRSO
That 15, S FeesoRaash R reraar PYTRPE, I doRtk T ng Jugtt Fpk3b O™
Fow hnd anehor p REais bR BRSO Ep A Fader ORBRD tRA PRt [ bn |
i rogui abe o so2bAY o YRR RelrRRa et A Bt (e fibATT 0%
it t -1 OWeldRlG 1 Ll pReR, LI AN Haddd18CIIYRX LT Padf IS il Ll Gebe! ati on

with the interval he convex t ransver se PelfPon is W

> W . Her g&r{gﬁgﬁegF%tﬂ\ﬁAﬁv‘%gLPﬁ% 8k LR fg@_{% %+Pt 1e1%1a01fn1£[ahlene ! t}_fr ow

nold 11 an e“convex ri e convex nold , there
isZt ao; el attih%n Q{oﬂé}atﬁo\lﬂ ) pIPSeH’é E;ie- I’eox e@dsd }}Og,r]dt %nvv(v%b ngltge:rl'l%tgor ma
becomes insufficient and it is difficult to prepare a sheet.
More preferably, the elongation percentage is within a range
of 60% to 100%. Within this range, the web strength can be

maintained to an appropriate degree, while the fibers being made

sufficiently smooth.



enbossi ng die assenbly. A nonwoven fabric to formthe surface sheet 2 is

pl aced on the multi-row nold 11 with the pushing surface 11A being directed
upward. Then, the nonwoven fabric is Hressed fromthe above by the convex
mold 12 with the pushing surface 12A being directed downward. As a result,
there is formed the corrugated configuration shown in Fig. 4. Here, the
nonwoven fabric is pressed between the convex rib 1la of the multi-row nold
11 (the first shaping neans) and the groove 12c of the convex nold 12 ( the
second shapi ng Teanfihenbksseofiothiehe ibeads 24 imrdfanmaddy [firadl ttoné t he
nonwoven fabric is pressed between the convex rib 12a of the convex nold 12
and the gdenierilb Df tihee fimehessons nbdsk Thanhéréepber | echev dligay d2ksi s
formed. Further, at the part corresponding to the recess 12b of the convex
mol d 12 , aphetaonsmaen dabthe swrfarerarhedt ad hesdduadc ligg idadue2€owhi ch
is located within the valley 2B and raised into a convex shape. Since the
pressure apfapErldcy bbeieannect| rg phetotHerbrangertHheinohdss lik model? i s
21 relatively low, the fiber density of the connecting part 2C becones | ow,
as has beeRaal beadiides¢rthedsuntacogweee mdy mavee ap@alkd2Andndodakkey 2B.
Moreover, there is a relation of wO >w where wO is the wdth of the
convex rilkgedlangf, the multi-row nold 11 while W is the width of the convex
rib 12a of the convex nold 12. Accordingly, the size in the transverse

direction of thenvahbRYoRBekes anRsp 508 d e ¥hedie atl? prifehRohr 8RSVer se

direction of the peak 2A, as shown in"Fig. 2A. Fig. 7 isS a schematic

di agram shew pgs aaghleri piRp, k@l HA5TENG{de: aHi4IRh§b & PR tan of
the surface sheet. In Fig. 7, the outer petripheral surfaces of two rollers

are opposgg 4 ietenfile Of Be'thel BEr RHBRIHeckl 2 11R0b FREEBa R ¥ AlikBinhShRgkNe
surface shape of the multi-row nold 11 (the first shaping nmeans ) i's
arranged ag aor gl/kw theryengs@. 22 indicates a roller where the surface
shape of the convex nold 127 ( the second shaping neans) is arranged as a
rol 1. The rol | eingleptalessROUR! 11l PO £ M) vl Eaptd o gbal es
cl ockwi se. The relationship between the roller 21 and the roller 22 is such
that a co i Rs o] 0, 0 v ri=ns. and
21a of th§$§§l%e?lé%ieA%%%gg?ﬁg%éfﬁ%ﬁéﬁ&énggh -s%§§§§ﬁ§2n$%§E%H gé%gc (such
as a mul tigyl Ve ' LS+ I RS Ler. 21 and
fhe ol | eFnsptrs S LR AARAT ke . {IREH £ BaepEeh by T ahdhafing
confi guratiaon_of AkS val | i L coppectin
partSQZC 21:'?”% grﬂ%ggafgregu%gr%lé%hf%gﬁﬁ%wq Egvgggpéyzsggg%h%r'e 1t )
cont i nuousl : e [ t i;ght end

e roneLe PSR e Ve PARIECNCIRRE! Ge R SRk QUE AR 0R L1823

of the roller eTrTo nonwoven ricis use t he

f ) i f . | 211 d 12 h [ 1 21
surface S e i RSEReA i, We gk It and 12 or the rol ers 21
corrugal ed conl AL e apEoLheSRRREFt 110 W20 AT ST 11

case where the nonwoven Ta i S Here out
A ternati Gl oaps: exeme S EUF PSS o RE“She 2Pt a3 R e
Pehens oot & pEfuol e, BYBYRLCRELBRERS P e PLED S ARG ATY M by ouo"
i S B,
process of hgcggﬁﬁﬂ.ggytﬂaﬁi%lq-,throug me rhody%o ﬁave a bas{rsaweig%t 9

of 30 g/m?*, a CD strength of 190 g/inch and a thickness of about
0.5 mm. In this case, the core-sheath type fibers of the
uppermost (first) layer to contact the user’s skin in use is

preferably of a filled-up (or dense) structure to have less



t he absorbent core 3 i's placed on the back sheet 4, and the surface sheet 2
t hus prepared i s superposed above the 1srgsorbent core 3 and the peripheral
portions of the back sheet 4 outside t absorbent core 3. Here, a hot nelt
adhesive is partially applied to the absorbent core 3, at the surface on
the liquid-receiving side thereof. The hot nelt adhesive is al so 23
applied to the back sheet 4. As a result of adhesion by neans of the hot
nelt adhesive, a |l am nate of the back sheet 4, the absorbent core 3 and the
surface sheesidnishévebyda drmevestdie feeldsg- tecthensductt s ucodnrehas shown
in Figs. 2A and 2B. The above-nentioned |am nate is further sandw ched and
pressed betheerhjmes silree indlelraes iandeand ebdwd mmddier(@aedmt amdheh préysed

part 3a in such a violin shape as shown in Fig. 1. EXAMPLE A sanitary

napki n i nthydisgane cor ¢ figpalely stisfmed oherird-Ahdaahmegps fibe@8negt ang
parts 2C and anot her sanitary napkin including a corrugated surface sheet
(B) with noltewnsntidighmaitb e hd ghlepiet By and Sollhase £6 iinpremaldisbEen

tests. Details are described hereinbel ow. (Specification of a conpounded
sheet to lfeetisad.f Moresdacye Heaiisn-Rorntadty iy eFebhRESurpabyst byl ene
terepht hal ate) core-sheath type fibers having a fineness of 2.5 deniers and

a fiber |engtBipstSlaysr Wos or@ferabily Adde el thomeray taithhhuaugkiget hod to
prepare a nonwoven fabric having a basis weight of 30 g/n2, a CD strength

of 190 ¢/ kBCchealdeathBi skness1el Biastmtithree sheeksnbhsr eRbruvByeto
| am nated to forma conpounded sheet. (Specification of the corrugated

surface Sﬁﬁ)@'&:o(lé) ther iBd1 Yhht 6 0PRECEdigh Palotle spédiEieaTult,i showhaold 11
(See Fig. 5) where the height hl of the convex rltE)) 1la was nm and t he

i nterval \MeiBnbhe ayiedS\als e i FECLAPBrWaana FRABhI N Cs GPRYE Kﬁbﬂ-lz (See
Fig. 6) where the height h2 of the convex rib 12a was 3.5 mm the length L

of the reggssn_t3htups Qictij@bgic’?jthl%efifé‘ﬂtﬂﬁﬁﬂf th@t TRE R J 'ei,\l_aﬁigﬁs 2.5

nm wer e heated at 80C an respectively, ‘an orenenti one

conpoundedy3R@ein RS LRSS éﬁ‘éin@%%ttﬂ%]ESEe—lsﬁgggﬁ‘@_t%%%rur% £OPREgSSi on of
ace s with

50 kgf whereupon a corrugated surf eet fornme connecting parts 2C

o et P abalené SRR heAkl Ofh Und BRIAOLOHIRLEL AK LACENS NAa Bhyllil MO

connecting part) Two multi-row nolds 1 entic eig

i nterygls B'Eehtﬂeog;gﬂ%‘é?xriﬁﬁ\ diget iigné§55 mm) were prepared and the

af orenenti oned conpoun sheet was presse etween the two nulti-row nol ds

f db j ti
romtop an okg?g%Wﬁrngp?ga foréygﬁ%%%%ﬁ%ef %Ql%e.tsu\éaf%:&gggpgggnec i ng

part was prepare Test r ebalu e-restorin

(oRech) o2.benifd saATRLEY nipkin o, the 8" UehdLRMk IR BEEE (A
1A of a nearly violin-shape. As shown in Figs. 2A and 2B, along
the periphery of the absorbent core 3 placed on the back sheet
4, the absorbent core 3 and surface sheet 2 are pressed together
to form a pressed part 3a. At this pressed part 3a, moreover,
the absorbent core 3 and surface sheet 2 are fixed to each other
by means of adhesion using a hot melt adhesive, thermal fusion,
or the like. The skin-contact part 1A is confined within the
pressed part 3a.

As shown in Figs. 1, 2A, 2B, 3A, 3B and 4, the skin-contact

part 1A is of a corrugated configuration (or wavy shape) to have



cut into a size off 50 nmx 50 nmm and pl aced on an absorbent core 3 which
was prepared by bl endi ng wood pul p havjng a basis weight of 120 g/n2 with
SAP ( Super Absorbent Polymer ) of 30 n2 foll owed by pressing into a flat
shape to have a thickness of 2 mm to thereby prepare a sanple of a
sanitary napkin. (Test nethod for evaluating shape-restoring property) 25
7 mM of liquid (artificial nmenstrual blood) was dropped onto the surface
sheet of each sanple at the flowrate of 7 m/mnute and all owed to stand
for 30 sepeads.2Xfanekr valhays AR eshehdiagple thieetengitsudiom I ddrecthoa | oad
of 50 g/cn2 for 5 mnutes and the height Hl of the peak 2A after the | oad
was rel eag&dd inesciribas yoddthdlssmittdrey hapghih Handf alter peadl Y Arlrahged
applying the |l oad was neasured. It was defined that (shape-restoring rate)
- [ (hei ghtinHihattrahsapmky digrdaahd ( Kel ighdc tbrbed 6 roh eagpah it angy hapt)in] x 100
and an eval uation was carried out by conparing the surface sheet (A) with
the surfade shseshé®n. if Resyl t3pfadderigsta f oin essdhliatadllgys 2@petheseor i ng
property) A: shape-restoring rate of the corrugated surface sheet forned

wi th conndet Fogmpard 2onnelWiBy paRPRd e36AhigNin rAtenoextmeney [(ugat.ed
surface sheet with no connecting part = 40% (2) Test for evaluating

restorati gisingNfeemPtRE ShObt diPREE itheC Flal1aRy0h BS 2APLIRS )+ 2T A reatnlba ywas
nearly the sane as that for the above nentioned test for evaluating the

shape-r esti9id @@nBeeRehhyps¥eent dtdindsanSkhe OfahdiPer gt iciirnface
sheets (A and (B) was nade 50 mm x 100 mm (Test nethod for eval uating

restorati Qfi fdc@on)mRbassibt §illle Qio?é&icff ewdl pEERS tUaha b PR
absorbed by each sanpl e. 26 A load of 3 g/n2 was applied to each sanple

and the thirknesated) atndes diked eadehasvaEpsyras. EheR eatlepa®hasnas
applied with a load of 47 g/n2 and
a plurality of connecting parts 2C.

In each valley 2B, these connecting parts 2C are arranged
at reqular intervals P in the longitudinal direction to thereby
form a long groove 2D between two connecting parts 2C. The
length in the transverse direction of the top of the connecting
part 2C is preferably within a range of 1 mm to 10 mm, more
preferably, within a range of 2 mm to 6 mm. If it is less than
1 mm, the connecting part 2C hardly contributes to the
restoration of the corrugated configuration. If, on the other
hand, it is more than 10 mm, the corrugated configuration does
not provide sufficient soft feeling and therefore, it becomes
so rigid as to cause hard creases disadvantageously.

The interval P (nearly the length of the long groove 2D)
is preferably within a range of 5 mm to 30 mm, more preferably,

within a range of 5 mm to 20 mm. If the interval P is more than

30 mm, the shape restoring property of the corrugated



allowed to stand for 10 minutes. After standing, the |oad was returned to 3
g/n2 and allowed to stand for 3 m nut and the thickness ( b ) of each
sanpl e was neasured) Restoring rate (§§ from conpression of each sanple was
calculated fromthe formula that restoring rate (%9 =( b/a ) x 100. (Result
of the test for evaluating restoration fromconpression) A the restoring
rate from conpression of the corrugated surface sheet forned with
connecting parts = 55%or nore H the restoring rate from conpressi on of

t he corruganéilgevatace bdrebtng\ihd penlcoPieandngheartlie§y8s2Brwikisbés
understood fromthe results of the evaluation tests, the corrugated surface
sheet (A) ldwered.w 1, tdre wonmadtamd@amnar,t $hies ineetrenlt Pahst bessothamgat ed
surface sheet ( B) with no connecting part in both terns of

shape-ressommpgrigi@® fewl i twilngnoateads @ canpechardncréaséhbe &adrugat ed
surface sheet fornmed with the connecting parts, noreover, it is possible to

adj ust t hgosbapseXasd b tige iyt ddieoh€syarabgonat £l 1 bemiepapressi on by
i ncreasi ng or decreasing the connecting parts in nunber. 27

As shown in Fig. 4, the height (h) from the bottom of the
valley 2B to the top of the connecting part 2C preferably falls
within a range of 20% to 80% the height (H) from the bottom of
the valley 2B to the top of the peak 2A. Here, the heights (H)
and (h) are measured in the Z direction. If the height (h) is
less than the lower limit of the aforementioned range, the
connecting part 2C hardly contributes to the restoration of the
corrugated configuration. If, on the other hand, the height
(h) is more than the upper limit of the aforementioned range,
the connecting part 2C is liable to contact with the user’s skin
thereby to provide uncomfortable feeling to the user.

In the course of the formation of the corrugated
configuration, the surface sheet 2 is pressed more forcibly in
the long groove 2D (the part exclusive of the connecting part
2C, of thevalley 2B) than in the connecting part 2C. Therefore,
in the surface sheet 2, the long groove 2D has a higher fiber
density than that of the connecting part 2C. With the fiber
density of the connecting part 2C being made so lower, the
connecting part 2C can be made elastic. Accordingly, when the

peaks 2A are crushed, they can be readily restored to the

original shape by the recovery of the connecting part 2C.



As has been descri'bed in detail hereinbefore, the absorbent article of the
i nvention has excellent soft feeling q@ﬂ cushioning property. In addition,
when the body pressure applied to the rface sheet is released, the soft
feeling and cushi oning property can be restored to the initial state prior
to application of the body pressure. Here, 'conprises/conprising when used
inthis specification is taken to specify the presence of stated features,
i ntegers, steps or conponents but does not preclude the presence or
addi ti on of oneWhennbhe exd¢reetédaligesd istgigrars tostbpssurbapenehestor
groups thereof. Although various exenplary enbodi nrents have been shown and
descri bed?,ttkeihvemnid ds aptnoe spmeaddliong hbeehdngigmdwe bowd.e. ,
Therefore, the scope of the invention is intended to be limted solely by
t he scopebetwekea thaipmaisharn aoldl 28y , buMHAE sBophéd MsDthe 28nhecAing
absorbent article conprising an absorbent |ayer and a |i quid-perneable
nonwoven palti 2C siadiane asheet £ iheac elbnmity | | qhud; reeeieddigtadeighithe
absorbent |ayer for introducing excreted liquid fromthe human body to the

absor bent isayeevenbed eiront Bpreudiagemsheathdrs nebeasaeyrogaimrdsaefhcgur ati on
to have vall eys and peaks extending in a longitudinal direction of the

article astiealttzZr nahel Viquideead inedawitigisvheseondy §ecévenrDpEs pasgeegul ar to
t he | ongi tudi nal direction, and wherein each valley has a connecting part

rai sed toigeenede BBsveBAntWSoad] aCERtoR§RkEhe Zsudfwrahsdent. anki al e as
set forth in claim1l, wherein the connecting part connects side slopes of

the two peakalty. thBesahseabenhapkihCl eca® HorfOHHe ickcileticdd 2iqgehar ei n
each valley has a plurality of connecting parts arranged at regular
i nterval s rign iabey @RI1EURrBdendiingClsidRways leakage.

Further, when the fiber density of the surface sheet 2
is made in such a manner that (bottom of valley 2B) > (top of
peak 2A) > (connecting part 2C) = (side slope of peak 2A), the
following effects can be expected.

Firstly, when the fiber density at the top of the peak
2A is made lower than that of the bottomof the valley 2B, feeling
to the touch can be improved.

Secondly, when the fiber density of the side slopes of
the peaks 2A and 2A located at the sides of the valley 2B is
made lower than that of the top of the peak 2A, cushioning
property can be improved and feeling to the touch can also be
improved.

Thirdly, although the excreted liquid given to the bottom
of the valley 2B is apt to spread quickly in the longitudinal

direction of the surface sheet 2, the excreted liquid on the

bottom of the valley 2B is prevented from spreading by the



4. The absorbent article as set forth in claim3, wherein the interval of

t he connecting parts in the IongitudiQ%I directionis from5 nmto 30 nm
28 WHAT IS CLAIMED | S 1. An absor bent ticle conprising an absorbent | ayer
and a liquid perneable surface sheet placed on a liquidreceiving side o the
absorbent |ayer for introducing excreted liquid fromthe h man body to the
absorbent |ayer, wherein the surface sheet is of a corrugated configuration
to have vall eys and peaks extending in a longitudinal direction of the
articl e apdnaeceingpant 2¢ paddgdr: $ hde stliopesy es secelthedtilmr genpentésul ar to
the |l ongi tudinal direction, and wherein each valley has a connecting part
rai sed too€ohhectomeeqiebng tpartadGeent thealkide?2sldpesabser behdatavelygl e as
set forth in claiml, wherein the connecting part connects side slopes of
the two pkawer Bhamfhehatbsxfr vdvet battbml ef ashé faridy i2B.cl @his2resdbrei n each
vall ey has a plurality of connecting parts arranged at regular intervals in

t he | ongi indimalsupipresisiion of.spiteadbgotbenti qarild ale esesahe stitha¢® claim
3, wherein the interval of the connecting parts in the longitudi nal

di recti onsheetromnSthis Iongikudiinal 28d5t r dhevehss dierictdlolnisG! #haésesgt forth
in claim4, wherein the connecting parts are staggered in the |ongitudinal

directi onlehRbyeecoft vheadkaeebbdvalifbeya. cfn Bbeppbsenbeal article as set
forth in claiml, wherein the length in the transverse direction of the top
of the connectipgupBhlyi Stii¢ afatle P hBsdPplibn of liquid is higher in
the part having a higher fiber density than in the part having
a lower fiber density. Accordingly, the excreted liquid flown
into the long groove 2D can be quickly introduced into the
absorbent core 3 through the bottomof thevalley 2B. Therefore,
the excreted liquid is difficult to spread in {he longitudinal
and the transverse directions of the valley whereby the leakage
from the edges of the napkin in the transverse and the
longitudinal directions can be suppressed. In addition, the
excreted liquid can be quickly absorbed into the absorbent core
3 through the surface sheet 2, so that no residual liquid is
present on the surface sheet 2 to thereby provide a fresh and
dry feeling at all times.

In the sanitary napkin 1 using the surface sheet 2, the
two adjacent peaks 2A are connected by the connecting part 2C
formed in the valley 2B therebetween, so that the elongation
of the surface sheet 2 in the transverse direction (X direction)
can be suppressed. Accordingly, the deformation of the peak

2A such as crushing in flat or falling sideways due to the



7. The absorbent article as set forth in claiml, wherein the height size
(h) fromthe bottomof the valley to 5 top of the connecting part falls
within a range of 20%to 80%the hei gh]t size (H) fromthe bottom of the
valley to the top of the peak. 8. The absorbent article as set forth in
claim1l1, wherein the surface sheet has a |lower fiber density in the
connecting part than in the valley exclusive of the connecting part. 9. The
absorbent article as set forth in claim1, wherein the surface sheet has a
hi gher fibppldentitn pfi the boesenref ofh&éheahkey’'shhadiyntoheheopkah-t he
peak. 30 10. The absorbent article as set forth in claim9, wherein the
surface sheetabh&asparhi §hAecahi ber mddesdtif fioulhetbopcotirt he peak than in the
side of the peak. 11. The absorbent article as set forth in claim 10,

wherei n the surfaea bheecllaltge présghee is hepidedsfiymithé sdroE bbdiyhe peak
than in the connecting part and in the side of the peak, and the fiber

density i mot hthecosbgidot fet t phgtequal and Phehpgl®s tdranatdatrushkle side
of the peak. 12. The absorbent article as set forth in claim1l1, wherein the

back of thkessutfiageiah@eforfiatigftot xRy coaraigudiatlien beht om of
the valley. 13. The absorbent article as set forth in claiml1, wherei n the

surface shaet othe2 hand Datite YeakPI2N elant Y186 @pPUEe falisitde i&gnbai ni ng
hydr ophobi c fi bers.
the connecting part 2C when the body pressure is decreased due
to the movement of the user’s body. In addition, even if the
surface sheet 2 becomes flat in such a manner that the peak 2A
and the peak 2A expand in the transverse direction (Xdirection),
those peaks 2A and 2A are drawn due to a tensile elasticity in
the transverse direction of the connecting part 2C whereby the
surface sheet 2 can be easily restored to the corrugated
configuration from the flat state.

Therefore, the peaks and valleys of the surface sheet 2
follow the movement of the user’s body whereby the peaks 2A of
the surface sheet 2 always touches the skin of the user at an
optimum pressure. Accordingly, sideways leakage of the
excreted liquid can be prevented and, in addition, soft feeling
and cushiony feeling can be maintained at all times.

As shown in Fig. 4, the connecting part 2C provided in
the valley 2B connects the slopes of the peaks 2A at the sides
thereof and does not connect the tops of the peaks 2A. Therefore,

the excreted liquid excreted into one long groove 2D is hardly

flown into another long groove 2D adjacent thereto in the



31 14. A process for nmanufacturing an absorbent article, conprising the
steps of: (a) pressing a nonwoven fabric, which is supplied in a
predet erm ned direction, between a firlsht shapi ng neans and a second shapi ng
means to forma surface sheet, and (b) placing and fixing the surface sheet
on a liquid receiving side of an absorbent |ayer, wherein the first shaping
nmeans has ribs and grooves extending in the supplying direction of nonwoven
fabric and alternately arranged in a transverse direction perpendicular to
t he suppl yragsderset dhpecthensecendthbapeag oRanspli@sts i bsatndegsonyes
extending in the supplying direction and alternately arranged in the
transver seidewagti Areakageh af btiod whecebtbds ldqulidr aln tyhof treneseesef or med
at intervals in the supplying direction; and the surface sheet formed in
the step Gizerthas pankbeepebventpdessedebgtween the rib of the first
shapi ng neans and the groove of the second shapi ng neans, valleys each

conpressed bet wegpthBe, gbeevweenl tivbe ald;y ra%ten?chaiym&fy?am &l 3Be the of the
second shapi ng neans, and connecting parts raised omt he vaIIeys to

connect bebyRestiwg BAkesent faaksried ha Ba&h gq&arrﬁwrt@ﬂa&gthe tBﬁe
recesses of the second shaping neans. . A AL.A .A(. A A

A (CA( AQiBplacdAwih Aredphed@ +6( e‘W:bP‘( oe‘h@*f AR tbne A@oﬁ‘éleudy\ﬁﬁ'i[
direction, that is; they are staggered in the longitudinal
direction. As a result, the connecting parts 2C are formed
alternately in the transverse direction. With the connecting
parts 2C being formed alternately in the transverse direction
as above, the restoring force can be given to all the peaks 2A.
In this case, moreover, since the long grooves 2D having the
connecting parts 2C at the ends thereof are also formed
alternately in the transverse direction, even if the excreted
liquid moves to the adjacent valley 2B along the connecting part
2C, the excreted liquid is retained in the long groove 2D and
hardly moves to the further next valley 2B. This also prevents
the sideways leakage effectively.

As shown in Figs. 2A, 2B and 3B, the back of the surface
sheet 2 is partially fixed to the absorbent core 3 at the long
grooves 2D (the valleys 2B exclusive of connecting parts 2C)
by means of an adhesive or the like. This prevents the
displacement between the absorbent core 3 and the surface sheet

2.

Furthermore, in the state where the skin-contact part 1A
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napkin (absorbent article) will be illustrated.

Fig. 5 and Fig. 6 show molds (shaping means) for forming
the corrugated configuration of the surface sheet. Fig. 5 is
a perspective view of a multi-row mold 11 (as a first shaping
means) and.fié. 6 is a perspective view of a convex mold 12 (as
a second shaping means).

In the multi-row mold 11 (the first shaping means) shown
in Fig. 5, the +Z side shown in the drawing is a pushing surface
11A. In the pushing surface 11A, a plurality of convex ribs
lla, which continuously extend in the longitudinal direction
(Y direction) and project in a convex shape in their cross
section, are arranged at regular intervals W. Between two
convex ribs 1la and lla, there is formed a groove llb. Here,

when the width of the convex rib lla is w0, its relation with
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the interval W (for the transverse arrangement of the convex
ribs 1lla) is W > wO0.

In the convex mold 12 (the second shaping means) shown
in Fig. 6, the -Z side shown in the drawing is a pushing surface
12A. 1In the pushing surface 12A, a plurality of convex ribs
12a having a predetermined length Q are arranged in the
longitudinal direction. Between two convex ribs 12a and 12a
adjacent to each other in the longitudinal direction (Y
direction), there is formed a recess (or hollow) 12b having a
predetermined length L. Between two convex ribs 12a and 12a
adjacent to eachother in the transversedirection (Xdirection),
there is formed a groove 12c. The length Q of the convex rib
12a plus the length L of the recess 12b is equal to the interval
P of the aforementioned connecting parts 2C.

In the convex mold 12 shown in Fig. 6, moreover, recesses
12b formed in any one of rows in which the convex ribs 12a are
arranged in the longitudinal direction (i.e., recesses 12b
formed in a first row) are displaced by the length of P/2, which
is nearly one-half of the length Q of the convex rib 12a, with
respect to recesses 12b formed in a second row adjacent to the
first row. That is, arecess 12b in the (n+l1)-th row and a recess
12 b in the (n-1)-th row are located at the midpoint between
a recess 12b in the (n)-th row and another recess 12b adjacent
thereto in the longitudinal direction in the same (n)-th row.

These rows of the convex ribs 12a are arranged at regular
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intervals W in the transverse direction. As in the multi-row
mold 11, when the width of the convex rib 12a is wl, its relation
with the interval W of the convex ribs 12a in the transverse
direction is W > wl.

Here, between the width w0 of the convex rib lla of the
multi-row mold 11 and the width wl of the convex rib 12a of the
convex mold 12, there is a relation of w0 > wl.

The multi-row mold 11 and convex mold 12 form a set of
embossing die assembly. A nonwoven fabric to form the surface
sheet 2 is placed on the multi-row mold 11 with the pushing
surface 11A being directed upward. Then, the nonwoven fabric
is pressed from the above by the convex mold 12 with the pushing
surface 12A being directed downward. As a result, there is
formed the corrugated configuration shown in Fig. 4.

Here, the nonwoven fabric is pressed between the convex
rib lla of the multi-row mold 11 (the first shaping means) and
the groove 12c of the convex mold 12 (the second shaping means)
whereupon the peak 2A is formed. In addition, the nonwoven
fabric is pressed between the convex rib 12a of the convex mold
12 and the groove 11b of the multi-row mold 11 whereupon the
valley 2B is formed. Further, at the part corresponding to the
recess 12b of the convex mold 12, the nonwoven fabric is formed
with the connecting part 2C which is located within the valley
2B and raised into a convex shape. Since the pressure applied

to the connecting part 2C between the molds 11 and 12 is
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relatively low, the fiber density of the connecting part 2C
becomes low, as has been already described, as compared with
the peak 2A and valley 2B.

Moreover, there is a relation of w0 > wl where w0 is the
width of the convex rib lla of the multi-row mold 11 while wl
is the width of the convex rib 12a of the convex mold 12.
Accordingly, the size in the transverse direction of the valley
2B becomes smaller than the size in the transverse direction
of the peak 2A, as shown in Fig. 2A.

Fig. 7 is a schematic diagram showing another step for
forming the corrugated configuration of the surface sheet.

In Fig. 7, the outer peripheral surfaces of two rollers
are opposed to each other. The numeral 21 indicates a roller
where the surface shape of the multi-row mold 11 (the first
shaping means) is arranged as a roll; the numeral 22 indicates
aroller where the surface shape of the convexmold 12 (the second
shaping means) is arranged as a roll.

The roller 21 rotates countercldckwise while the roller
22 rotates clockwise. The relationship between the roller 21
and the roller 22 is such that a convex rib 22a of the roller
22 comes between convex ribs 2la and 2la of the roller 21.
Accordingly, when a band-shaped nonwoven fabric (such as a
multi-layered nonwoven fabric) is inserted between the roller

21 and the roller 22 from the left end of the drawing, the

corrugated configuration of the peaks 2A and valleys 2B, inwhich
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and let out from the right end of the roller 21 and the roller
22. This nonwoven fabric is used for the surface sheet 2.
It is preferred that the molds 11 and 12 or the rollers
21 and 22 are both heated at 70°C to 160°C. This improves the
moldability of the corrugated configuration and the connecting
part 2C, as compared with the case where the nonwoven fabric
is merely pressed between molds without heating, and therefore,
'tihey are prevented from getting out of shape. Alternatively,
before the pressing step with the molds 11 and 12 or the rollers
21 and 22, the nonwoven fabric may be preheated by passing
through preheating rollers heated at 70°C to 160°C, or by blowing
a hot air, for example.
) Further, after the shaping step by pressing under heat,
for example, a cold air may be blown to the nonwoven fabric.
This can make the distortion of the shape much less during
conveyance.
In the manufacturing process of the sanitary napkin 1,
the absorbent core 3 is placed on the back sheet 4, and the
surface sheet 2 thus prepared is superposed above the absorbent
core 3 and the peripheral portions of the back sheet 4 outside
the absorbent core 3. Here, a hot melt adhesive is partially

applied to the absorbent core 3, at the surface on the

liquid-receiving side thereof. The hot melt adhesive is also
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absorbent core 3 and the surface sheet 2 is formed to have such
a cross-sectional structure as shown in Figs. 2A and 2B.
The above-mentioned laminate is further sandwiched and
pressed between pressure rollers under heat to thereby form the

pressed part 3a in such a violin shape as shown in Fig. 1.

EXAMPLE

A sanitary napkin including a corrugated surface sheet
(A) formed with connecting parts 2C and another sanitary napkin
including a corrugated surface sheet (B) with no connecting part
were prepared and subjected to evaluation tests. Details are
described hereinbelow.

(Specification of a compounded sheet to be used for surface
sheets)

PE (polyethylene)/PET (polyethylene terephthalate)
core-sheath type fibers having a fineness of 2.5 deniers and
a fiber length of 51 mm were made into a sheet form by air-
through method to prepare a nonwoven fabric having a basis weight
of 30 g/m?*, a CD strength of 190 g/inch and a thickness of 0.5
mm. Three sheets thereof were laminated to form a compounded
sheet.

(Specification of the corrugated surface sheet (A) formed with

connecting parts)
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of theconvexrib llawas 5mmand the interval W in the transverse
direction was 5 mm and the convex mold 12 (See Fig. 6) where
the height h2 of the convex rib 12a was 3.5 mm, the length L
of the recess 12b was 2 mm and the length Q of the convex rib
12a was 2.5 mm were heated at 80°C and 90°C, respectively, and
the aforementioned compounded sheet was pressed and heated for
1 second under a compression of 50 kgf whereupon a corrugated
surface sheet formed with connecting parts 2C was prepared.
(Specification of the corrugated surface sheet (B) with no
connecting part)

Two multi-row molds 11 identical to above (height hl =
5mm; interval Win the transversedirection =5 mm) were prepared
and the aforementioned compounded sheet was pressed between the
two multi-row molds from top and bottom whereupon a corrugated
surface sheet with no connecting part was prepared.

(1) Test for evaluating shape-restoring property
(Specification of samples)

Each of the aforementioned surface sheets (A) and (B) was
cut into a size of 50 mm x 50 mm and placed on an absorbent core
3 which was prepared by blending wood pulp having a basis weight
of 120 g/m’ with SAP (Super Absorbent Polymer) of 30 g/m? followed
by pressing into a flat shape to have a thickness of 2 mm, to
thereby prepare a sample of a sanitary napkin.

(Test method for evaluating shape-restoring property)
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10pOPpO  onto the surface sheet of each sample at the flow rate of 7
ml/minute and allowed to stand for 30 seconds.

After standing, each sample piece was applied with a load
of 50 g/cm?® for 5 minutes and the height H1 of the peak 2A after
the load was released was measured. Also, the height HO of the
peak 2A beforé‘applying the load was measured.

It was defined that (shape-restoring rate) = [(height
H1 after applying load)/(height HO before applying load)] x 100
and an evaluation was carried out by comparing the surface sheet
(A) with the surface sheet (B).

(Result of the test for evaluating shape-restoring property)

A: shape-restoring rate of the corrugated surface sheet
formed with connecting parts = 60%

B: shape-restoring rate of the corrugated surface sheet
with no connecting part = 40%

(2) Test for evaluating restoration from compression
(Specification of samples)

The sample was nearly the same as that for the above-
mentioned test for evaluating the shape-restoring property
except that the size of the individual surface sheets (A) and
(B) was made 50 mm x 100 mm.

(Test method for evaluating restoration from compression)
7 ml of artificial menstrual blood was absorbed by each

sample.
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thickness (a) under the load was measured.

Then each sample was applied with a load of 47 g/m’ and

allowed to stand for 10 minutes.

After standing, the load was returned to 3 g/m? and allowed

to stand for 3 minutes and the thickness (b) of each sample was

measured.

Restoring rate (%) from compression of each sample was

calculated from the formula that restoring rate (%) = (b/a) x

100.

(Result of the test for evaluating restoration from

compression)

A: the restoring rate from compression of the corrugated

surface sheet formed with connecting parts = 55% or more

B: the restoring rate from compression of the corrugated

surface sheet with no connecting part = 50% or less

As understood from the results of the evaluation tests,

the corrugated surface sheet (A) formed with the connecting
parts is better than the corrugated surface sheet (B) with no
connecting part in both terms of shape-restoring rate and
restoring rate from compression.

In the corrugated surface sheet formed with the
connecting parts, moreover, it 1is possible to adjust the
shape-restoring rate and the restoring rate from compression

by increasing or decreasing the connecting parts in number.

@
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As has been described in detail hereinbefore, the
absorbent article of the invention has excellent soft feeling
and cushioning property.

In addition, when the body pressure applied to the surface
sheet is released, the soft feeling and cushioning property can
be restored to the initial state prior to application of the
body pressure.

Here, ‘comprises/comprising' when used in this
specification is taken to specify the presence of stated
features, integers, steps or components but does not preclude
the presence or addition of one or more other features, integers,
steps, components or groups thereof.

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 an absorbent layer
and a liquid-permeable nonwoven fabric surface sheet placed on
a liquid-receiving side of the absorbent layer for introducing
excreted liquid from the human body to the absorbent layer,
wherein
the surface sheet is of a corrugated configuration to have
valleys and peaks extending in a longitudinal direction of the
article and alternately arranged in a transverse direction
perpendicular to the longitudinal direction, and wherein

each valley has a connecting part raised to connect

between two adjacent peaks.

2. The absorbent article as set forth in claim 1,
wherein the connecting part connects side slopes of the two

peaks.

3. The absorbent article as set forth in claim 2,
wherein each valley has a plurality of connecting parts arranged

at regular intervals in the longitudinal direction.

4, The absorbent article as set forth in claim 3,
wherein the interval of the connecting parts in the longitudinal

direction is from 5 mm to 30 mm.
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receiving side of the absorbent layer for introducing excreted
liquid from the hyman body to the absorbent layer, wherein
the surface shget is of a corrugated configuration to have
valleys and peaks extending in a longitudinal direction of the
article and alternately arranged in a transverse direction
perpendicular to the longitudinal direction, and wherein
each valley has a nnecting part raised to connect

between two adjacent peaks.

2. The absorbent artigle as set forth in claim 1,
wherein the connecting part conngcts side slopes of the two

peaks.

3. The absorbent article as t forth in claim 2,
wherein each valley has a plurality of connegting parts arranged

at regular intervals in the longitudinal direction.

4. The absorbent article as set forth\in claim 3,
wherein the interval of the connecting parts in the ongitudinal

direction is from 5 mm to 30 mm.



110, & 10%& ()-3 &10%@& ()-T109%& () - &&'10%@& ()-
109 ()- Y10%@& ()-'fldErS4 ! 10&0: '100g&
3.10%@& ()-9*10%@& ()-3(& 10%a& () - 0%@& ()-F &10%& ()- EbC !1F
310% u& ()- '10% u& ()-3 10% u& ()- 10% u& ()- 10@ 10@
10@ 2 10%@& ()-AddEbC '1, & '10% u& ()-1 9%10% u& ()- @
10% u& ()-9& 10% u& ()-Y 310% u& ()-9& 10% u& ()-=VbC 1l 10%& ()- m
10%& ()-F 10%b&'() 10%& () -
. The absorbent article as set forth in claim 4,

wherein the connecting parts are staggered in the longitudinal

direction, between two adjacent valleys.

6. The absorbent article as set forth in claim 1,
wherein the length in the transverse direction of the top of

the connecting part is from 1 mm to 10 mm.

7. The absorbent article as set forth in claim 1,
wherein the height size (h) from the bottom of the valley to
the top of the connecting part falls within a range of 20% to

80% the height size (H) from the bottom of the valley to the

top of the peak.

8. The absorbent article as set forth in claim 1,
wherein the surface sheet has a lower fiber density in the

connecting part than in the valley exclusive of the connecting

part.

9. The absorbent article as set forth in claim 1,
wherein the surface sheet has a higher fiber density in the

bottom of the valley than in the top of the peak.
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of the peak than in the side of the peak.

11. The absorbent article as set forth in claim 10,
wherein the surface sheet has a higher fiber density in the top
of the peak than in the connecting part and in the side of the
peak, and the fiber density in the connecting part is equal to

or higher than that in the side of the peak.

12. The absorbent article as set forth in claim 1,
wherein the back of the surface sheet is fixed to the absorbent

layer at the bottom of the valley.

13. The absorbent article as set forth in claim 1,
wherein the surface sheet is a laminate of a plurality of

nonwoven fabrics containing hydrophobic fibers.
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14. A process for manufacturing an absorbent article,
comprising the steps of:

(a) pressing a nonwoven fabric, which is supplied in a
predetermined direction, between a first shaping means and a
second shaping means to form a surface sheet, and

(b) placing and fixing the surface sheet on a liquid-
receiving side of an absorbent layer, wherein

the first shaping means has ribs and grooves extending
in the supplying direction of nonwoven fabric and alternately
arranged in a transverse direction perpendicular to the
supplying direction;

the second shaping means has ribs and grooves extending
in the supplying direction and alternately arranged in the
transverse direction, each rib of which has a plurality of
recesses formed at intervals in the supplying direction; and

the surface sheet formed in the step (a) has peaks each
compressed between the rib of the first shaping means and the
groove of the second shaping means, valleys each compressed
between the groove of the first shaping means and the rib of
the second shaping means, and connecting parts raised from the
valleys to connect between two adjacent peaks at the part

corresponding to the recesses of the second shaping means.



