;" #3%€3eC<<=@C6CTCr ABSORBENT ARTI CLE AND METHOD OF MANUFACTURI NG THE
SAME BACKGROUND OF THE | NVENTION Field of the Invention 5 The present
invention rel ates to a thin absorbent article such as a vagi nal discharge

absorbin ed panty liner or a urine absorbin

i nconti mm nore specifically, to the absor bﬂmmm W% whi ch
prOV|de ent cushiony feeling evlen though it is S iently
thin, and a*@®od of manufacturing the sane. Description d? Fhe Related
Art As a thin absorbent artlcle a vagi nal di scharge absorbi ng sheet called

panty |iner has_been mndel* nown. Such absorbing sheet is worn by fixing
it on the i nnePBSPRBENE ARTICLE,ANR METHPBNOBf Eﬁﬁ@P@&FﬁeﬁﬁEtﬁ%HEgh a

pressure sensitive adhesive. Generally, this conventional absorbing sheet
has a thin absorbent |ayer between a |iquid-inperneabl e backsheet and a
topsheet fornmed from a spunl aced nonwoven fabric or the |like. The absorbent
| ayer is gencBAPKXGROPGNPe@E 2DHE r BNYENPIONal ity of sheets of tissue paper
stacked one on another, air laid pulp, or the |ike. The absorbing sheet is
preferred to Prelddeftheewbavertiwnh a soft feeling equivalent to that of
the undergarnment. Especially, since the topsheet comes into contact wth
the 25 wearer's skithe speepentalinyentié ohemslatgenital aothan, sksonbemtact
feeling should be soft. However, in the case where 2
article such as a vaginal discharge absorbing sheet called
panty liner or a urine absorbing sheet for an incontinence
patient, more specifically, to the absorbent article which
provides an excellent cushiony feeling even though it is
10 sufficiently thin, and a method of manufacturing the same.
Description of the Related Art
As a thin absorbent article, a vaginal discharge
absorbing sheet called panty liner has been widely known.
Such absorbing sheet is worn by fixing it on the inner side
15 of a crotch portion of an undergarment through a pressure
sensitive adhesive. Generally, this conventional absorbing
sheet has a thin absorbent layer between a liquid-impermeable
backsheet and a topsheet formed from a spunlaced nonwoven
fabric or the like. The absorbent layer is generally formed
20 from a plurality of sheets of tissue paper stacked one on
another, air laid pulp, or the like.
The absorbing sheet is preferred to provide the wearer
with a soft feeling equivalent to that of the undergarment.
Especially, since the topsheet comes into contact with the

25 wearer'’s skin, specifically the female genital organ, its

contact feeling should be soft. However, in the case where



the topsheet is fornmed froma flat nonwoven fabric such as spunl aced
nonwoven fabric, it can not provide a good contact feeling. In addition,
t he topsheet can not provide a soft appearance when vi ewed by the wearer
upon wearing. 5 In case of a relatively thick absorbent article such as a
sanitary napkin, on the other hand, a good cushiony feeling can be provided
to the wearer' s skin by shaping its topsheet to have ridge portions and
groove portions significantly different in |evel. However, since the basic
structure of 10 the vagi nal discharge absorbi ng sheet, which should be felt
as a part of the undergarnment in use while being fixed on the inner side of
the crotch poEPpokoBshent Lpdergeademion gudlabensnyavenchapryctieh 43 is
substantially inpossible to shape the topsheet to have ridge portions and
groove porti oRBURE2SPEMINWRATRT  a@irfifCer ERtCaNPEVIRYOVide ¢r depdteriprani de
the wearer with a soft wearing feel equivalent to that of the undergarnent
as wel |l as a §6etlaPpeatarmdditicier tthe dopshieeti sagt npr po8Eide ed trEhape
t he topsheet to have ridge portions and groove portions slightly 20
different in REPERrapgfevVEen ¥iawedt hE éggowaénerlap@n wAdeinging t he
t opsheet having such ridge and groove portions is thin and rel atively hard,
the di fference in | épefapeteeen natiivegdey ahdcyrebverbenti ansioletsech
topsheet is renoved or reduced in the manufacturing process of the thin
absorbent 25 aptdsaritangpapsin, arhitheopthendlang, expectd e sddionyf &e¢limng can
not be obtai ned. 3 In addition, since the absorbent article of this kind
is generally fahde baay ideshpedt o wesrea 'isrpkonedy st apdngabt bi tgpsheathe
user, the difference in | evel between the ridge and groove portions is al so
renoved or red@cbdveagilldgepyparid of spragsk grocsplpaet iang hel grol B ean g
wr appi ng process or the pressure applied when it is stored in such wapped
state. SUMVARYiEFeTEEL| NVENTYEN THWsvesents iindeetihicohahas deercor&edt out
in view of 10 the shortcoming in the prior art set forth above. It is
t her ef orel&in tbpevagbhatl bl grhesan abseabiingnsheepr oth ideh showiled bpste blent
article which is capable of providing a soft contact feeling to the
wear er' s ski nagsawehktasfatbhef undppgarmase, iandsé¢swial ke kapadl Eioéd on
mai nt ai ni ng such soft 15 feeling.

the inner side of the crotch portion of the undergarment,

must be significantly thin, it is substantially impossible
toshapethe topsheet tohaveridgeportionsandgrooveportions
15 significantly different in level.

In order to provide the wearer with a soft wearing feel
equivalent to that of the undergarment as well as a soft
appearance, nevertheless, it is still possible to shape the
topsheet to have ridge portions and groove portions slightly

20 different in level. However, since the absorbent layer
underlying the topsheet having such ridge and groove portions
is thin and relatively hard, the difference in level between
the ridge and groove portions of the topsheet is removed or
reduced in the manufacturing process of the thin absorbent

25 article. Therefore, the originally expected soft feeling

can not be obtained.



It is another object of the present invention to provide a nethod of

manuf acturing an absorbent article which is capable of maintaining a soft
feeling constantly. According to a first aspect of the invention, there 20
is provided an absorbent article conprising: a topsheet formed froma
nonwoven fabric; a backsheet; and a cushion | ayer di sposed between the

t opsheet and t he backsheet, wherein the tbpsheet is three-dinensionally
shaped to have hills and valleys alternating with each other, the hills and
25 the valleys being arranged at a pitch of 0.5 to 5 mm the

t hree-di nensi onal | y_shaped topsheet having a thickness of 4 0.5to 5 mm
under a condition wHerrdldd toessgiaceftg qupqubeqippiréd cliepbttdis kd ncushi on
| ayer, under a condition where a pressure of 49 Pa is applied thereto, has
a thickness ebugpnesadtvitalged ana weaPpeespRistinEsRr o< £ he pogpsirddtit vand
the cushion | ayer has a conpression property value smaller than that of the
t opsheet. WtV stieh Ussiist tdie iddA fergace fnereved hetvese| thretvictoe aine hill s
and the valleys of the topsheet is hardly renoved 10 or reduced even if an
external pres$tPeve sPapptred Lhepéfp removed or reduced easily by the

5 pressure applied in the folding and wrapping process or the

pressure applied when it is stored in such wrapped state.

SUMMARY OF THE INVENTION
The present invention has been worked out in view of
10 the shortcoming in the prior art set forth above. It is
therefore an object of the present invention to provide a
thin absorbent article which is capable of providing a soft
contact feeling to the wearer’s skin as weil as a soft
appearance, and is also capable of maintaining such soft
15 feeling.

It is another object of the present invention toprovide
amethodofmanufacturinganabsorbent articlewhichiscapable
of maintaining a soft feeling constantly.

According to a first aspect of the invention, there

20 isprovidedanabsorbent articlecomprising: a topsheet formed
from a nonwoven fabric; a backsheet; and a cushion layer
disposed between the topsheet and the backsheet, wherein

the topsheet is three-dimensionally shaped to have
hills and valleys alternating with each other, the hills and

25 the valleys being arranged at a pitch of 0.5 to 5 mm, the

three-dimensionally shaped topsheet having a thickness of



in the manufacturing process or after wapping. Therefore, the absorbent
article can constantly provide a soft contact feeling to the skin as well
as a soft appearance. Preferably, the thickness of the cushion | ayer under
15 a condition where a pressure of 49 Pa is applied thereto is one to five
times the thickness of the topsheet. Wthin such range, the absorbent
article can be nmade thin as a whole. For 4exanple, the cushion layer is
formed froma through-air bonded nonwoven fabric conprising thernoplastic
20 fibers. The through-air bonded nonwoven fabric has an excell ent
cushioning property even if it is of the thin type, thereby effectively
preventing t He ¥ e dimERSeEnal FYNehEpeR VhPER 2 IPEFDHIRIHy 4 Fehdd. It
is possible that. the topsheet mainly absorbs and 25 retains a |iquid and
the cushi on I3RRY1APRSFRT™M |y does not have a function of retaining a
liquid. Alternatively, 5.it is also possible that the cushion | ayer
substantially has a&freshdProtaXBEor B angOPet il ANNGNAre i BiresSsuFet hi s
case, the main_body of the absorbent article may be conposed of only three
layers, i . £L4° ‘%/%éstacﬂi%lwé‘é% thegeteudfion Hhdyrdinesfdegue hé hRE KSFEEt.
Therefore, the main body can be nade thin and felt as integrated with an
under gar nent Wh e bekrees i hekh i P Ieethe dler garnent in use. In an
alternative to the three-layer structure, it is also possible to construct
the main body to haiRe atuskbR® lavevuhRarajeFSMByeEpdOndPA§Pan tabyeivent

| ayer having a function of absorbing and retaining a |iquid between the
cushi on | ayerSTl ¢ het e ket of ViPR® EPRSEER%Br bent | ayer being thus

provi ded, the absorbent article can absorb and retain nore liquid as
compared with the JbsE RHEREATRE Gt Bodihe di&ppesee U5l ave bhlef weleree

| ayers. In this case, the absorbent |ayer may be fornmed froman air-laid
nonwoven fabrike donprs sindgthal valbyyemd menéwﬁéearrm d1ar Hah wewery ePabr i ¢
conprising pulp as the absorbent |ayer, the absorbent |ayer can absorb and
retain nﬂ%e | pFuigAuced even if an external pressure is applied thereto

in the manufacturing process or after wrapping. Therefore,
the absorbent article can constantly provide a soft contact
feeling to the skin as well as a soft appearance.
Preferably, the thickness of the cushion layer under
15 a condition where a pressure of 49 Pa is applied thereto is
one to five times the thickness of the topsheet. Within such
range, the absorbent article can be made thin as a whole.
For example, the cushion layer is formed from a
through-air bonded nonwoven fabric comprising thermoplastic
20 fibers. The through-air bonded nonwoven fabric has an
excellent cushioning property even if it is of the thin type,
thereby effectively preventing the three-dimensionally
shaped topsheet from being crushed.
It is possible that the topsheet mainly absorbs and
25 retains a liquid and the cushion layer substantially does

not have a function of retaining a liquid. Alternatively,



20 than the cushion layer even if it is of the thin type. Accordingly, the
absorbent article of the present invention is preferably used as a vagi nal
di scharge absorbi ng sheet. However, the absorbent article of the present
invention is also applicable to a thin urine absorbing sheet 25 for

i nconti nence patients. According to another aspect of the present

i nventi on, 6 there is provided a nethod for manufacturing an absor bent
article including: a topsheet formed froma nonwoven fabric; a backsheet;
and a cushion | ayer di sposed between the topsheet and the backsheet, the
met hod conprising 5 applying heat to the cushion |ayer unwound from a
material rol |1t d5 8468rROBU RIPdde toEhe i his daYrayerbs b bl L adiasat i ng
t he topsheet, the cushion |ayer and the backsheet_ . In the manufacturing
net hod, even #{fUE 100shf 8RSPaPendiand rehaébipPesbeduisd at LMRBAS @SS+ ed
fromthe materjal roll, 10 it is heated to restore the bul kiness, thereby
provi di ng a stfe PaekiPery o°f he freaRFUR e R Hb<BrDamY f1q icgmposed of
Preferably,the absorbent article manufacturing nethod further_ conprises
cool i ng the ctRhYIhaeg érYsfreerl appi gt AeaReeh, tthe cushiion Layer ang t h
the cooling process, the 15 restored bul ki ness can be set imediately.
Preferabl y, tHeechaRkshethyerTharsiitfiod Throman hashyifad Podrdsl thdmwoven
fabric conprising thernoplastic fibers. Even if it is once conpressed to
reduce thi ckn2dd, fehe 2hrbukpeaRFedontel Fvilnsaigdamte watpriisiasy 20

thernopl astic fibers can easily restore its bul kiness when heat is applied
t heret 0. the inner side of the undergarment in use.

In an alternative to the three-layer structure, it is

also possible to construct the main body to have at least
10 four layers by providing an absorbent layer having a function

of absorbing and retaining a liquid between the cushion layer

and the backsheet. With the absorbent layer being thus

provided, the absorbent article can absorb and retain more

liquidas comparedwiththe casewhere themainbody is composed
15 of only three layers.

In this case, the absorbent layer may be formed from
an air-laid nonwoven fabric comprising pulp. By employing
the air-laid nonwoven fabric comprising pulp as the absorbent
layer, the absorbent layer can absorb and retain more liquid

20 than the cushion layer even if it is of the thin type.

Accordingly, the absorbent article of the present
invention is preferably used as a vaginal discharge absorbing
sheet. However, the absorbent article of the present
invention is also applicable to a thin urine absorbing sheet

25 for incontinence patients.

According to another aspect of the present invention,



It is also possible that the absorbent article manufacturing nethod further
conpri ses di sposing an absorbent |ayer, which has a function of absorbing
and retaining a liquid, 25 between the cushion |ayer and the backsheet. In
this case, it is preferred that the absorbent article manufacturing

met hod further conprises applying heat to the absorbent |ayer unwound from
a material roll to restore bul kiness of té&e absorbent | ayer, before

di sposi ng the absorbent |ayer between the cushion |ayer and the backsheet.
Wth the bul kiness of 5 the absorbent |ayer being restored, the absorbent

| ayer can absorb and retain nore liquid. It is also preferred that the
absorbent artFRPES nhRUPERY LAPAR e fER ¥ HEN oy 5ieyg cdolabrpraant
absorbent layer after applying heat to the absorbent layer. Wth the

cool i ng proced3stithe IMshustaty 16 P KIRS  osmechEr g SonpRTeVERYEOHA al so
be set imediately. For exanple, the absorbent layer is forned froman
air-lai d nonwebesEasEte RRAPrewitipplpper THenogad brlsweon thee ashdsadi d
nonwoven fabric can al so be restored by applying heat thereto. 15 It is

al so preferre@nghabet heckspshtet the nhibeddra®Bpsiehagly shaped to have
hills and valleys alternating w th each other, the hills and the valleys
are arranged at a pRPehysrgohestt §o5 thy anshior iayes- dhrensdofalony ahaped
topsheet having a thickness of 0.5 to 5 mmunder a 20 condition where a
pressure of 4BaPariglapgilitrreneeeepulkinessitfetriFiphess lolverhdoafint on

| ayer is restored in the manufacturing nmethod, the difference in |evel

bet ween the hipminghdngHde/appahsebs q%mcmm%éﬁy@émmtéaﬁa%@@mm ed.
25 BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention wll be

under st ood nore ful [y theamppygfackerdagdne g desyenpt f dhegrvshiparidyrif t er
and fromthe acconpanyi ng drawi ngs of the preferred enbodi nent of the
present inventpdm awWengresieteseate shen suppt 1 ¢k frakeihe naberipditative to
the invention, but are for explanation and 5 understanding only. In the
drawi ngs:10 it is heated to restore the bulkiness, thereby providing a

soft feeling to the manufactured absorbent article.

Preferably, the absorbent articlemanufacturingmethod
further comprises cooling the cushion layer after applying
heat to the cushion layer. With the cooling process, the

15 restored bulkiness can be set immediately.

Preferably, the cushion layer 1is formed from a
through-air bonded nonwoven fabric comprising thermoplastic
fibers. Even if it is once compressed to reduce thickness,
the through-air bonded nonwoven fabric comprising

20 thermoplastic fibers can easily restore its bulkiness when
heat is applied thereto.

It is also possible that the absorbent article
manufacturingmethod further comprisesdisposinganabsorbent
layer, whichhasa functionof absorbingandretainingaliquid,

25 between the cushion layer and the backsheet. 1In this case,

it is preferred that the absorbent article manufacturing



Fig. 1 is a partly cut-away perspective view shows a vagi nal di scharge
absor bi ng sheet as an absorbent article according to a first enbodi nent of
the present invention; 10 Fig. 2 is a sectional view of a portion of the

vagi nal di scharge absorbing sheet taken along Iline II-11 of Fig. 1; Fig. 3
is an illustration show ng one exanple of a method of manufacturing the
absorbent article of Fig. |I; Fig. 4 is anbther illustration show ng one

exanpl e of 15 a nmethod of manufacturing the absorbent article of Fig. 1;
Fig. 5 is a diagramexplaining a conpression property value; Fig. 6 is a
sectional view of a portion of a vaginal discharge absorbing sheet as an
absor bent ar tPeteoddeEitdiergc M bses sepdnd neriralt rerftheofbshsbpnedaer
invention; and Fig. 7 is an illustration showi ng one exanple of a method of
manuf act ur i ngutWeuadsbreeng Bptpeialofofilgtos repiSeRl PRGN NGE STIE PREFERRED
EMBODI MENT 25 The present invention will be discussed hereinafter in detai
in terns of t&RsSPrleeet layantrtrentiapesiapideadbsoenelpyesdntianrention
with reference to the acconpanying drawings. In the follow ng description,
numer ous speckie WD d aatex sad tloe thadislgater #8 thr bhedeubkitesvuth
under standi ng of the present invention. It will be obvious, 5 however, to
t hose skiq edthe ahrozent Haverhbepnasesdtoradnttibenabagrbenpr bey¢cathn
w thout these specific details. In other instance, well-known structures
are not showndppodetand rateiderore hivenddunridedss arls olpmafgnnedfthate
present invention.

the absorbent article manufacturingmethod further comprises

cooling the absorbent layer after applying heat to the
absorbent layer. With the cooling process, the restored

10 bulkiness of the absorbent layer can also be set immediately.

For example, the absorbent layer is formed from an
air-laid nonwoven fabric comprising pulp. The bulkiness of
the air~laid nonwoven fabric can also be restored by applying
heat thereto.

15 It is also preferred that the +topsheet 1is
three-dimensionally shaped to have hills and wvalleys
alternating with each other, the hills and the valleys are
arranged at apitchof 0.5 to 5mm, and the three-dimensionally
shaped topsheet having a thickness of 0.5 to 5 mm under a

20 condition where a pressure of 49 Pa is applied thereto. Since
the bulkiness of the cushion layer 1is restored in the
manufacturing method, the difference in level between the

hills and the valleys of the topsheet can be easily prevented.

25 BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood more fully



Fig. 1 is a partly cut-away perspective view shows a 10 vagi nal di scharge
absorbi ng sheet (called panty liner) 1 as a thin absorbent article
according to a first enbodi nent of the present invention. Fig. 2 is a
sectional view of a portion of the vaginal discharge absorbing sheet 1
taken along line Il1-11 of Fig. 1. 15 As used herein, the term "vagi nal
di scharge absorbing sheet" refers to a thBn absorbent article to be worn by
female while being integrated with an undergarnent by fixing it on the
inner side of a crotch portion of the undergarnment. The vagi nal di scharge
absorbing sheet is ained at absorbing a 20 vagi nal discharge fromthe
femal e genit afrerdgdie dpbaéved descrinien bé vedteelre haa £ teve anei Arabgdreent
article of the present invention is also applicable to an absorbent article
which is to beceerpabyipendravbpgsi RiEnghet pae feleeidnsaosiigendf athehs ot ch
portion of the undergarnment for absorbing a 25 m nute anount of urine upon
i ncont i nence. PTdgeabsbrhengligheevhichashewengn, betyuld nwii dfe italeen th0
three-layer |am nate conprising: a backsheet 3; a cushion |ayer 4 disposed
on the backsheetli3nitaidi e ttopsheeinBent sposduitor richéoc uskp band ayen ahd On
the rear surface of the main body 2 (i.e., on the 5 exterior surface of the
back sheetd> 3)un@ershending Fngy.2, there is provided a pressure sensitive
adhesive layer 6 for fixation to the undergarnent. This pressure sensitive
adhesi ve | ayer 6 islapph¢edravipagal lel stripes, which extend linearly in a
| ongi tudi nal direction (Y-direction) of the 10 main body 2 and are spaced
apart from each ot hEtgi nl al sviadlardiliyecticonwaX- derepecbhyeof iehesinmi s dody
2. The exterior surface of the pressure sensitive adhesive layer 6 is
covered with wagéhadseishkerg?. alpddrbhegbslekshert 8 awshilomtd ayericle
topsheet 5 and 15 rel ease sheet 7 are of the sanme shape and size. As w ||
be descri bed haterdawnghteefefense ¢mbediment act uriengmedrod, inventhaoksheet
3, cushion layer 4, topsheet 5 and rel ease sheet

10 Fig. 2 is a sectional view of a portion of the vaginal

discharge absorbing sheet taken along line II-II of Fig. 1;
Fig. 3isanillustration showingone example of amethod
of manufacturing the absorbent article of Fig. 1;
Fig. 4 is another illustration showing one example of
15 a method of manufacturing the absorbent article of Fig. 1;
Fig. 5 is a diagram explaining a compression property
value;
Fig. 6 is a sectional view of a portion of a vaginal
discharge absorbing sheet as an absorbent article according
20 to a second embodiment of the present invention; and
Fig. 7isanillustration showingone example of amethod

of manufacturing the absorbent article of Fig. 6.

DESCRIPTION OF THE PREFERRED EMBODIMENT
25 The present invention will be discussed hereinafter

in detail in terms of the preferred embodiment according to



7 are stacked and then trimed all together into the shape shown in Fig. 1.
20 As shown in Fig. 1, the absorbing sheet 1 is of substantially hourgl ass
shape, wherein: end edges 11 and 12 to be directed to the wearer' s abdonen
and buttocks are curved to protrude outwardly; two |ongitudinally-extending
side edges 13 and 14 are curved to dent inwardly. 25 Fig. 2 shows a
predeterm ned wi dth of seal portion 16, which is forned al ong but spaced
away fromthe side edge 14 11 by a predeterm ned with of
peri pheral portionl5. Simlarly, the peripheral portion 15 and the seal
portion 16 are forned al ong the end edges 11, 12 and the other side edge 13
to extend contRPRuBGEFGNEI dRYSPRECRNYILENpEEILEEEnFeoft Of REMEGEARRANYANG The
region inside of the seal portion 16 thus extending continuously along the
whol e peri phe®§2¥sngat | et &heaifplilpying- Aeser iPhior e B UTUs BREBadis heet
3 is liquid-inperneable. For exanple, the backsheet 3 may be formed froma
thin pol yet hyfehal{$| R0 Ravi fpEbasns asslaght tef Prwisie3oa g/t roteh
polyethylene filmis preferably provided with fine apertures to have
moi sture per n%‘é%ﬂﬁ?n%ibﬁéaﬁﬁgﬁlﬁﬁ%enq ANZANELPAR natt wa 11t he duticstteet 3
may be formed from a hydrophobic nonwoven fabric. Here, the relationship
bet ween t e tBpYeves: to Hiepe Alklibed dghi mak by t4t haprosestcneration 1)
The topsheet 5 is hydrophilic and |iquid-pernmeable, and the cushion |ayer 4
i s hydrophi | i B2 ke R ddindttihmntot hglseosberg fanddetaal ai ngla dthqs d; or
(2 ) The topsheet 5 is hydrophilic and mainly has the function 20 of
absorbi ng a | +geFancand'ehb-euewn gt Jugiatres aglssnast APy doedettl fiuncti on
toretain aliquid. In case of (2) , when a liquid is absorbed by the
t opsheet 5, aCpae¥ tefaudicd nppardssayy posshBiLy virifgeae presenid roigstiiom | ayer
4. However, the cushion layer 4, which substantially 25 does not function
to retain a liquid Fig-. al licved pestdyserb-anWky BesapeCeivamiew sfows gui d
per unit volume than the

10 vaginal discharge absorbing sheet (called panty liner) 1 as

a thin absorbent article according to a first embodiment of
the present invention. Fig. 2 isa sectional viewof aportion
of the vaginal discharge absorbing sheet 1 taken along line
II-II of Fig. 1.

15 As used herein, the term “vaginal discharge absorbing
sheet” refers to a thin absorbent article to be worn by female
while being integrated with an undergarment by fixing it on
the inner side of a crotch portion of the undergarment. The
vaginal discharge absorbing sheet is aimed at absorbing a

20 vaginal discharge from the female genital organ. However,
it should be noted that the thin absorbent article of the
present invention is also applicable to an absorbent article
which is to be worn by female by fixing it on the inner side
of the crotch portion of the undergarment for absorbing a

25 minute amount of urine upon incontinence.

The absorbing sheet 1 has a main body 2, which is a



12 topsheet 5. The topsheet 5 is formed froma hydrophilic nonwoven fabric.
In case of ( 1) , the topsheet 5 may be conposed mainly of synthetic fibers
treated to be hydrophilic. If desired, 5 the topsheet 5 nmay contain
hydrophilic fibers such as cotton or rayon. In case of (2), the topsheet 5
may be formed by m xi ng absorbent, hydrophilic fibers such as cotton or
rayon with synthetic fibers treated to béOhydrophilic, or only of the
hydrophilic fibers such as cotton or rayon. 10 In the shown enbodi nent, the
nonwoven fabric formng the topsheet 5 is a wet-laid spunlaced nonwoven
fabric, which is formed by applying water jets to a wet fiber web formed on
a net wire totkpeanbreeri barsnabeutorreks bitera it adte Iveta |caisdion

spunl aced nonwoven fabric has a soft surface 15 and provides a soft feeling
to the touch,13Yerd ¢espeapd @nakhe hackshrsred Ralst? & obehsiatgd tHerasissheet

5. For the topsheet 5, the wet-laid spunlaced nonwoven fabric thus fornmed

i s then threecldi Hepsronal Py Laupedé(e. g. , corrugated) to have ridge
portions (hills) 21 and groove 20 portions (valleys) 22 alternating with
each other in the VRItH*iTast isoERCE Pécthennaiwheody dgelipot 14 ciis Mhendt he
groove portions 22 extend parallel with one another in the |ongitudinal
directiond( Y-eXF@EPBNIUrM&CRiq] the dasdr sbegt| dl erastieown dige Bart ilons 21
and the groove portions 22 can 25 be forned by heating the wet-laid

spunl aced nonWeeed Faprioyigeder Pressure LSiddive adhesd veol fger|¢ fshoul d
be noted 13 that the topsheet of the present inventionis not limted to
such a corrught¥dt tonf itgurEte onngdsrogngeas - havimigs hPressune \sdnsdyisive
alternating with each other. For exanple, the topsheet may have enbossed
dot patterns adhesiaveddysat bdrnapplbedhia basaéle«gisgminﬁs /t bl gkteytang

spunl aced nonwoven fabric preferably ranges between 15 and 50 g/ n2. The
ridge portionsineanhd ihea gloovetpdingbrei pciopm retditiacdyorf) mef the

undul ations, and the pitch P of the ridge portions 21 and the groove
portions 122 imaingedy ¥ tagdsagm spacedprrd el dyiomn e@chy evhert én3 madWhen a
pressure of 49 Pa is applied to the three-di nensionally shaped topsheet 5
with a circul dirpeesenr éXpfarecoion) caf byeusihy Pedwvnat i dMGomKtessiiaon
Tester "KES FB-3A" nmanufactured by Kato Tech, Japan, the thickness Tl is in
a range of 0 subfapeR®infheras gyuns eeabliivemghasicindsger® T$ ¢avdrasn 0.5
to 3 mm The nonwoven fabric formng the topsheet 5is not limted to the
wet - | ai d spunvatkdanvaheasen shbefc/-as long as the basis weight, the pitch
P and the thickness Tl can be set within the foregoing ranges. For exanpl e,
use can be made 20 bilathie ydcishegpul aceshiomdagarf dbrtersbeed Bnd
applying water jets to a dry-laid fiber web to entangle fibers about each
ot her, a Idpunbehdedenshesteh drsbrifc tbonprinei shpromrichgdds -t hRsnvpl hdg ¢
filaments, a through-air bonded nonwoven fabric in which thernoplastic
fibers are pagebgr2beflushbarbehtedrefeheheat ed ainanafrctorbrg method,

the backsheet 3, cushion layer 4, topsheet 5 and release sheet
7 are stacked and then trimmed all together into the shape
shown in Fig. 1.

20 As shown in Fig. 1, the absorbing sheet 1 is of
substantially hourglass shape, wherein: end edges 11 and 12
to be directed to the wearer’s abdomen and buttocks are curved
to protrude outwardly; two longitudinally-extending side
edges 13 and 14 are curved to dent inwardly.

25 Fig. 2 shows a predetermined width of seal portiocn 16,

which is formed along but spaced away from the side edge 14



The wet-1| aid spunl aced nonwoven fabric and the dry-laid 14 spunl aced
nonwoven fabric are applicable to both the cases (1) and (2), and nmay
contain 0 to 90% by wei ght of noisture-absorbent, hydrophilic fibers such
as rayon and/or cotton and 10 to 100% by wei ght of thernoplastic synthetic
5 fibers. On the other hand, the spunbonded nonwoven fabric and the
t hrough-air bonded nonwoven fabric are fdrlmed only of thernoplastic
syntheticfibers treated to be hydrophilic, and mainly used for the case
(1). The synthetic fibers may be nonoconponent fibers of 10 pol yet hyl ene
(PE), ponproBerne (PP) or polyethylene terephthalate (PET), or
bi conponent f PB&r Br8feEBRBLAGH YOt eheradPrheralire et éPy, " $imblaINy) nay
be selected for the synthetic fibers. The cushion |ayer 4 has the function
of cushi oni ngtRREPABLRPERE RO 1N Si AnPridIe FEBLYPI B hvel 4o 8Pl ormed
t hrough-air bonded nonwoven fabric conprising thernoplastic synthetic
fibers. The tRrBHGH-RE FPEGRRRE Admwby 8RR PENREUNES fAgRel 3 Bengwtend
material roll, is unwound fromthe material roll and heated with a heat
roll or by apfPRtAgURESLdd2aPRIt B iehreks U RRE bwdtkithesBainhPe®vieds) by
1.5 to 8 times to approach the original bul kiness (bul ki ness before
wi ndi ng) ,°fo7RPowE@ i ridpiifie odf i ke FRa1t Rostdknaild HoHtedeRerR@dRH
fabric thus heated and rapidly cooled is used as the cushion | ayer 4,
continuously along the whole periphery is called "a main
liquid-receiving region 17.
The backsheet 3 is liquid-impermeable. For example,
the backsheet 3 may be formed from a thin polyethylene film
10 having a basis weight of 10 to 30 g/m®. The polyethylene film
is preferably provided with fine apertures to have moisture
permeability (breathability). In an alternative, the
backsheet 3 may be formed from a hydrophobic nonwoven fabric.
Here, the relationship between the topsu.eet 5 and the
15 cushion layer 4 may be such that:
(1) The topsheet 5 is hydrophilic and liquid-permeable,
and the cushion layer 4 is hydrophilic and has the function
of absorbing and retaining a liquid; or
(2) The topsheet 5ishydrophilicandmainlyhas the function
20 of absorbing a liquid, and the cushion layer 4 substantially
does not function to retain a liquid.
In case of (2), whena liquid is absorbed by the topsheet
5, a part of the liquid may possibly migrate to the cushion
layer 4. However, the cushion layer 4, which substantially

25 does not function to retain a liguid, is allowed to absorb

only a smaller amount of liquid per unit volume than the



In the case where the cushion layer 4 is fornmed from 25 at hrough-air bonded
nonwoven fabric conprisingthernoplastic fibers, as set forth above, the
nonwoven fabric is preferably 15 heated in the foregoing heating process
up to a tenperature equal to or higher than the | owest one of the softening
tenperatures of the materials form ng the nonwoven fabric. In this case, it
is nore preferred that the nonwoven fabril2 5 is heated up to a tenperature
equal to or higher than the highest one of the softening tenperatures of
the materials form ng the nonwoven fabric. For exanple, in case where the
nonwoven fabric conprises PE fibers, the PE fibers will be softened at a

t enper ature offCREHEET1P5 C. 10 Thereafter, the heated nonwoven fabric is
rapi dly cooled down to a tenperature bel ow the softening tenperature,

t hereby preventing ThE heREBESRoPwoY P east ife oy nhyiAEeBh i AbFyneRy eyl ng
and decreasin% i n bul ki ness. The through-air bonded nonwoven fabric is
preferred 15 £8°Kafe alB&SISe QildHt FhC &orshge the Mavehe POMPRG 0N nky and
a fiber density in a range between 0.013 and 0.015 g/cn8 after the
restorati on oPhBYRFNBEEC FHeihitdasdss 2, bowkivelr apdideitcer nil hedeshesd a
pressure of 49 Pa is applied to the cushion |ayer 4 along by using 20 the

f or egoi ng Aut &7&t FEPERRPE 3 BRYCTRE: B hvidyroedpddiic §1berp ayidt ashant Eple

t hi ckness T1 of the topsheet 5. The thickness T2 of the cushion layer 4 is
preferably 1 ©8 Sa¥PRes IReCa$f Kheed TENS tomshesss ReBBysPenbpEngdePr abl y
2 to 5 tinmes. Throughout the disclosure, the thickness T1 of the 25

t opsheet 5, tHé*IRidckARIELIRt ot rRidHihibPayarsurh afdceorpn egstanon
properties of the respective topsheet 5 and 16 cushion |layer 9 are
expressed by Valthe§YaehefarnbHo®Ys Usiansaché of be dyod rrPp ik brmitdrc oG irpP Essi on
Tester "KES FB-3A" manufactured by Kato Tech. For measurenent of such

val ues, the t&pshéadrophdd iichdibeaFsisiveh lagy &CtdPnalogn&ay®put on t he

Aut omati ¢ Conpression Tester. Then, an initial pressure PO = 49 Pa (0.5

g/ cm) isl@pplied tdn kbet spstieaammpdigrenthe thshoawovgpefaRyiGi farnheg
circular pressure plate having an area of 2 cn2 . The respective .

t hi cknesses t lilis heRseel 67 & Het t bpshadmurs aned ppeweViehifehric | Wyeeha are
designated by T1 and T2. In addition, the LC value is neasured and called
conpr essi on prAépéptpedabiieaPPhEi Bt Vaher afethecenpreds§iibgrprepef eymedl ue
(LC value) is as follows. In the diagramof Fig. 5 the applied pressure is
plotted in or@mat &etawd nehd& Iﬁn@@ﬁ@g§ dfibeast adbamsl each other. Since

the wet-laid spunlaced nonwoven fabric has a soft surface
15 and provides a soft feeling to the touch, it is desirable
as the nonwoven fabric forming the topsheet 5.

For the topsheet 5, the wet-laid spunlaced nonwoven
fabric thus formed is then three-dimensionally shaped (e.qg.,
corrugated) to have ridge portions (hills) 21 and groove

20 portions (valleys) 22 alternatingwith each other in the width
direction (X-direction). Theridgeportions?2landthegroove
portions 22 extend parallel with one another in the
longitudinal direction (Y-direction). As will be described
later, the ridge portions 21 and the groove portions 22 can

25 be formed by heating the wet-laid spunlaced nonwoven fabric

under pressure between forming rolls. It should be noted



15 plotted

(T2 or T2 )
pressure of
pl ate. Then,
conpr essi on

maxi mum conpr essi on pressure of Pm= 4, 9Q6 Pa ( 50 g/cnR )

n abscissa. The initial thickness TOrefers to the thickness

of the pressed region of the test sanple when the initial
PO = 49 Pa (0.5 g/cne) is applied thereto with the pressur
the conpression pressure is increased linearly at a

e

rate of 50 20 mm second fromthe initial pressure POto the

The t hi ckness

Tmrefers to the thickness of the pressed region of the test sanple when

t he nmaxi num

conpression pressure Pmis applied thereto. 25 The conpres

energy WC per 1 cnR of the test sanple is expressed by a value of the
definite intefpal BRengopraect 19t cthePYeIent MEN G detie e trrh idnd oD,
i.e., WC =JP dT (P indicates pressure; T indicates thickness). Then,

conpr essi on

pFBpRREY & AU YAt hICESE g8 rehtlened 4EBerdF Mg Yoy hid1s

2WC/ ~(TO - Tm Pnm} (dinmensionless). 5 In the absorbing sheet 1, the cus
| ayer 4 has a2B8npRrEsRYDRbropating aiifd cachy glLhey - snBPF eexamRke t Hate of

t he topsheet 5. Preferabl

0.5 tines thetppshaehanaf X?Hé eRRherd Aot gReteRhicvndiapendrgisteigs.
limted to the through-air 10 bonded nonwoven fabric, but nax be fornme

fromany suitable nd

Aovehlf abheiE_t SREMRE wuml kR

|l ong as the thickness T2 and the conpression Eropertgmvalge (LC val ue)

t her eof can

béakeic\p¥af eraky fARGRT Metvasied> Fne Yhiromyh- afre boiirsl

nonwoven fabric conprises 15 thernoplastic synthetic fibers, such as
monoconponent P8YRLABEI ¢1 faTsk & o r POV RN EPes (A2Ef orpor R bhyE b¥el {1FP)

10

15

20

25

undulations, and the pitch P of the ridge portions 21 and
the groove portions 22 is from 0.5 to 5 mm, more preferably
from 1 to 3 mm. When a pressure of 49 Pa is applied to the
three-dimensionally shaped topsheet 5 with a circular
pressureplateofizcmzbyusingAutomaticCompressionTéster
“KES FB-3A” manufactured by Kato Tech, Japan, the thickness
Tlisinarangeof 0.5to 5mm. Morepreferably, the thickness
Tl is from 0.5 to 3 mm.

The nonwoven fabric forming the topsheet 5isnot limited
to the wet-laid spunlaced nonwoven fabric, as long as the
basis weight, the pitch P and the thickness Tl can be set
within the foregoing ranges. For example, use can be made
of a dry-laid spunlaced nonwoven fabric formed by applying
water jets to a dry-laid fiber web to entangle fibers about
each other, a spunbonded nonwoven fabric comprising
continuous thermoplastic filaments, a through-air bonded
nonwoven fabric in which thermoplastic fibers are partly
fusion-bonded with heated air, and so on.

The wet-laid spunlaced nonwoven fabric and the dry-laid

si on

t he

hi on

The LC value of the cushion layer 4 is 0.1 to

d

TP eras



or polyethyl ene terephthal ate (PET), biconponent synthetic fibers of

conbi nations thereof, or nylon (Ny) fibers. In case where the cushion | ayer
4 mainly conprises 20 hydrophobic synthetic fibers, the topsheet 5 mainly
serves the function of absorbing a liquid, and the cushion |ayer 4
substantially does not function to retain a liquid, as in the case (2)
However, it is also possible that the cushion |ayer 4 contains at nost 20%
by wei ght of hydrophilic fibers 25 such as cotton or rayon in addition to
the synthetic fibers, 18 thereby enabling the cushion |layer 4 to absorb
moi sture or allowing a small amount of liquid to enter the cushion |ayer 4.
In this case,SRWYbLaGHE nBPsHea fabgds asat pyPilgePionse &rtd [thgecapes
substantial ly absorbin? a liquid, and the cushion 5 | ayer 4 substantially
does not functilonaasd altbyeribrmpEt HHitaim O que d.20& Phe WRHET hadd, in
case where the cushion layer 4 is fornmed froma through-air bonded or

spunl aced noAWVEH AR IO BN i SIVAgOPhiRdc Eppes Stucdapediayyeand/or
hydrophilic, 10 a through-air _ bonded or spunl aced nonwoven fabric
cont ai ni ng hy@Ropt 10 flilb&ps180EhbRsve Hh o thenmord asddia ison the tilse
synthetic fibers treated to be hydrophilic, or a spunlaced nonwoven fabric
only of tRe hyddtemphi | 08 fheepshernardshilom Iryrdondedporareviedl [Epbrrdsct i ons
as an absorbent |ayer having 15 the function of absorbing and retaining a
liquid, as imthéhsagdrouphrain poppednapnvovey Dalkrie mreafsomsdhgndiyeet 1,
as set forth above, the initial thickness Tl of the topsheet 5is 0. 5to 5
mm and the i%f tharmppilekdsssMthgt igid ibgshi bred gt odoe pyidgophéfldcabl y 1
to 5 times the thickness Tl. However, it is also preferred that the total

t hi ckness (Tland Tgginty theed obshedhe 5cagrl the. cushi on | ayer 4 ranges
between 1 and 10 mm In this case, T1 is 0.5 mmand T2 is 0.5 mmat the
mnimum (i. e. , widre ththrtic thikddresay Pel mepocompprients fipessd of2 25
is 5 mMmat the maximum (i.e., when the total thickness is 10 mm). More
preferablly, thelysikklers TPH)s 0r5lvergpydene 19PPhe athi ®ledgseshyieng 1 to
5 tinmes the thickness T1, and the total thickness (T1 + T2) ranges between
1 and 6 nm |per¢phtirakate TIPED 0083 hircangoment st Dosr s fatcomipd negitdionsm  T1
is 3mand T2 is 3 nmat the maximum 5 The topsheet 5 and the cushion

| ayer 4 are bomelegiofo Alternatively, nylon (Ny) may be selected for the

synthetic fibers.
The cushion layer 4 has the function of cushioning the
15 topsheet 5, and is preferably formed froma through-air bonded
nonwoven fabric comprising thermoplastic synthetic fibers.
The through-air bonded nonwoven fabric wound in the
form of material roll, is unwound from the material roll and
heated with a heat roll or by applying heated air to increase
20 the bulkiness (thickness) by 1.5 to 8 times to approach the
original bulkiness (bulkiness before winding), followed by
rapid cooling. The through-air bonded nonwoven fabric thus
heated and rapidly cooled is used as the cushion layer 4.
In the case where the cushion layer 4 is formed from
25 athrough-airbondednonwoven fabriccomprisingthermoplastic

fibers, as set forth above, the nonwoven fabric is preferably



each other wwth a hot-nelt type adhesive or the like. Fig. 2 shows vacant
spaces 5a |l eft between the upper surface of the cushion |ayer 4 and the
t opsheet 5 thus bonded. However, the upper surface of the cushion |ayer 4
may be undul ated 10 to elimnate such vacant spaces 5a. On the other hand,
the pressure sensitive adhesive layer 6 is of the hot-nelt type and adheres
to the undergarnent at a peel abl e adhesi @& strength. The rel ease sheet 7 is
formed by coating the surface of paper with a release resin |layer 15 such
as silicone. Upon wearing, after the release sheet 7 is peeled off, the
absorbing sheet 1 is fixed on the inner side of the crotch portion of the
under gar ment RRRBEghiR Hdpfessgréngcher ting ety en 9er BMPRI@SL Untche
absorbing sheet 1 is worn by 20 a wearer together with the undergarnent so
that the topsf@edlsteorss Higthecomatt the t hovaat weaeepts tdig reofHe@mreinasi nce
the topsheet 5 has the ridge portions 21 and the groove portions 22
arranged at atSWafrapiren, of Harq opdisadals dammpnovide rorwdver oittacic.
feeling to the wearer' s skin. In addition, since 25 the cushion layer 4 is
di sposed benedbhthhe qadsshéét 15 mere mussfiawied apet sheamonedvevefatmic
contact pressure to the wearer' s 20 skin, together with the topsheet 5,
t her eby i pr o¥fngedhedwenr taga f eeinpe Shmeee t¢raualists oo |Tey@re s thampodia i oned
beneath the topsheet 5 and the thickness T2 of the cushion layer 4 is 5
equal to or |BAigeestnhametdie the ckidssing bemphsatopshecef Bhambtdwials
conpression property value (LC value) of the cushion layer 4 is snmaller
than that of fpsnibpsHeenoBwoFeantalpricpr dssuecdanpils, oln dase vhehedths in
t he manuf acturing process, such pressure is relieved by contraction of the
cushi on | ayern¢owayenhéakebyc prayent seg) Rihd idiefriser sheePEnfileers wiklivden t he
ridge portions 21 and the groove portions 22 of the topsheet 5 from being
renoved or redofednedoathat tempeshapeecopft Abontdy@SpodEti ons 21 and the
groove portions 22 can be maintained as it is. 15 On the other hand, the
absor bi ngGheet is Geaceaftgrfoltied hmettagh fohdovémesabndct Hes abswirding
sheet thus folded is wapped in a packaging material for sale . Even if a
pressure actscpnledcirwn foladeempenaeyure beldvf flee sndseninbeianipdsttween t he
ridge portions 21 and the groove portions 22 of the topsheet 20 5 is not
easi |y renovetihercbgdupaeyveasisgt ftdvet h helsdes. Acoordiangl yalwhien ufwerapped,
the fine ridge and groove portions 21 and 22 alternating with each ot her
appear on theundpsheebly tytpndindeaandsderrappénganvebufkkgne8sshows one
exanpl e of a nmethod of nmanufacturing 25 the absorbing sheet 1. Amateri al
roll 30 is forned byhai hdraggh-adnwoveded abengoveR 1fBricuch rse fgureaphilic
spunl aced nonwoven fabric, for form ng the topsheet 5. The nonwoven fabric
25 is fedlio &onhpvbetwbsaibowaightr ohl 8 82nagadbsBweenelbf antle6foginhg
rolls 32 and 33 is provided on its surface with protrusions and recesses
and a fiber density in a range between 0.013 and 0.015 g/cm

after the restoration of bulkiness.
The thickness T2, which is determined when a pressure
of 49 Pa is applied to the cushion layer 4 along by using
20 the foregoing Automatic Compression Tester, is equal to or
larger than the thickness Tl of the topsheet 5. The thickness
T2of thecushionlayer4dispreferablylto5timesthethickness
Tl of the topsheet 5, more preferably 2 to 5 times.
Throughout the disclosure, the thickness Tl of the
25 topsheet 5, the thickness T2 of the cushion layer 4, and

compression properties of the respective topsheet 5 and



5 alternating with each other in the axial direction of the roll and
extending parallel with one another in the circunferential direction of the
roll. The other roll is provided on its surface with recesses and
protrusions adapted to mate with the foregoing protrusions and recesses. 10
Under a condition where the formng rolls 32 and 33 are heated to about 120
C, the nonwoven fabric 25 is pressed between the fornming rolls 32 and 33
while being let out. Thus, ridge portions and groove portions simlar to
those indicated at 21 and 22 in Fig. 2 are fornmed in the nonwoven fabric.
15 Amaterial roll 31 .is fornmed by wi nding.a nonwven fabric 24, such as the
through-airbdﬁﬁ%@ﬁ%%ﬁﬁbﬁﬁh4faﬁ?i%%P¥%§S?%ﬁﬁiH@lﬁﬁé ABSRTBANPAYRY W1 t he

material roll 31, the nonwoven fabric 24 is wound with its_thickness being

reduced. The MW PERIPERAI AYHCTRL ¥2dCEPRECESEBN S a” REat ifRy 320 unit
50. The heating unit 50 is provided with heat rolls 34 and 35, the surfaces
of which are HRALERCTHREI BNWEYER T@BRic 24 is wound about these heat rolls
34 and 35 to be heated. The heat rolls 34 and 35 are spaced apart from each
25 other and their 5% fMeeSUrgMerdnBbtH CiTNELlEesr ethe HORBIRMVen (Pabiic 24

i s wound and advanced about the respective heat 22 rol]ls 34 and 35

wi t hout bei ngCpfseRrd BNk alivdiendst PRBI PR B2 Aottt it GHREASTHEOR one
face of the nonwoven fabric 24 is brought into contact with the syurface of
the heat rol |T83t@hd Heltred2nt hB1biAerPTRRBIEN Bohe Ao vién 5 dbFic) 26 is 5
brought into contact with the surface of the heat roll 35 and heated, so
that the nonweRRhifALIT Ehstopshested fPBrhBOISHAO8s LavER ¢ hevHeatthol | s
34 and 35. In case where the nonwoven fabric 24 is a fhrough-air bonded
nonwovenf abr i €1 FEFhR Y PESFPHILSIIGIR DI B3P PELRINGSCN10 MREF SFRAEd- YA t h
the surfaces of the heat rolls 34 and 35, the bul kiness (thickness) of the
nonwoven fabrieiohnegsepdititsagagiired for thegtpPapset o appr bagEuHE on
original bul ki ness ébulkiness before wi nding), and the density thereof is
decreased® o hayabst ars #esipprbadhlyhtl o?igi hat dehAddl WP ddif§ thf
before winding). In other words, the bul kiness and density of the_nonwoven
fabric 24 arevaéyeotednerspredanprecahhefl CABPHBAGHIBNPFABRFEY2¥2aldewound
into the material roll 31 (i.e., before the restoration of the bulkiness),

t he thi ckness neasufed ot neHet e GRRPILE SEARPrIRZRDH IEat ve (L€ VLUR)s nm
after the nonwoven fabric 24 passes through the heat rolls 34 and 35 (i. e.
after the réstsy Aeidavet tHethelddamedy of ik PhitdkhabBlABARITIFYIEL t he

same manner is increased to 0.75 to 4 nm_ The surface tenperature of the
heat rolls 34ianelasted jin opdémenshl pndethedurickie ot Hi §REF TAHERLEHeS
| onest one of the softening tenperatures of the materials formng the 23
t hr ough- aiT bBAEEESACHWGPSS 1B8H-i c.ThPrllftlfﬁjsajcéélé,CkPﬁSFsTQnﬁeée&rseg@r?% t hat
they are heated up to a tenperature equal to or higher than the hi ghest one
of the softethéCEéﬁﬁér gt loasTof athEhpeRErs S regdrreXhntieteph TR %her e
the nonwoven 5 fabric 24 is a through-air bonded nonwoven fabric conprising
PE fibers, thehsorihedniigdrpreseube ahROme4P Fal(0s 538/ and 35 grplied
preferably set at about 115 C. _
thereto with the pressure plate. Then, the compression

pressure is increased linearly at a compression rate of 50
20 mm/second from the initial pressure PO to the maximum
compressionpressureome=4,9OOPa(50g/cmﬂ. The thickness
Tm refers to the thickness of the pressed region of the test
sample when the maximum compression pressure Pm is applied
thereto.
25 The compression energy WC per 1 cm® of the test sample

is expressed by a value of the definite integral along the



Here, it is not necessarily the only one way to heat the nonwoven fabric
24~ with the two heat rolls 34 and 35. 10 For exanple, the nonwoven fabric
24 may be heated with only one of the heat rolls 34 and 35. In this case,
only one face of the nonwoven fabric 24 will be heated. However, since the
restoring effect of the bul kiness increases as the heating tinme of the
nonwoven fabric 24 becones longer, it isltpreferred 15 to provide two or
nore heat rolls. In an alternative to the foregoing construction, it is

al so possible to provide another heat roll in addition to the heat rolls 34
and 35 so as to heat the nonwoven fabric 24 with three or norg heat rolls.
By i ncreasi nfutie rlinbe&f Fodoef Sthettear Tmland Rthe iheati W§ ti He d8f (Phe
nonwoven fabric 24 can be nade | onger to increase the restoring effect of

t he bul ki nessimfi ddenopreyearéabr cidicMéer thhekheskor at imie0f the
t hi ckness, the nonwoven fabric 24 is fed over a roll 37 to cooling devices

58 and 25 59.colpasssLianl prgpdeviyces1 d8 @udvaual ei pajved e sepbiranhgbot h
faces of the nonwoven fabric 24. The cooling devices 24 58 and 59 are

constructed tw ow @WC/f{r @ rozu )esn 58l iatith Hi%h 1«3 )t.hat t he nonwoven
fabric 24 is rapidly cooled wwth the air blown in both faces thereof. Since

the fibers constituti nhd k@ seamienehcaltr il 24e5casaiseal Ldivkired hasaashort
period of time by cooling the nonwoven fabric 24 after the restoration of

t he bul ki nessconMgdedigiadn poddie yneawavenLt abs i ge R4nean He duaredhateby set
at the bul kiness restored state. Therefore, even when a tensile force is

i mredi atel y apd tegsheetlie n@@\é@éeabﬁgbmﬁe 24 vian Jhef subsemieidn 18yer
transporting process, the nonwoven fabric 24 can certainly maintain the

restored bul ki ness, Esped & |tinds case mhera dde NamovespSrdatd 66 24 is a
t hrough-ai r bonded nonwovenfabric conprising thernoplastic fibers, the
materials form ng the corwWaveN1AabFi £ iGARCRel cADtEE to the through-air
10 bonded nonwoven fabric, but may be formed from any suitable
nonwoven fabrics such as spunlaced nonwoven fabric as long
as the thickness T2 and the compression property value (LC
value) thereof can be set within the foregoing ranges.
The through-air bonded nonwoven fabric comprises
15 thermoplastic synthetic fibers, such as monocomponent
synthetic fibers of polyethylene (PE), polypropylene (PP)
or polyethylene terephthalate (PET), bicomponent synthetic
fibers of combinations thereof, or nylon (Ny) fibers.
In case where the cushion layer 4 mainly comprises
20 hydrophobic synthetic fibers, the topsheet 5 mainly serves
the function of absorbing a liquid, and the cushion layer
4 substantially does not function to retain a liquid, as in
the case (2). However, it is also possible that the cushion

layer 4 contains at most 20% by weight of hydrophilic fibers

25 such as cotton or rayon in addition to the synthetic fibers,



15 to a tenperature | ower than the softening tenperatures thereof
Therefore, even if such tensile force is applied, the nonwoven fabric 24 is
prevented from extendi ng and decreasing in bul kiness. In this enbodi nent,
since the nonwoven fabric 24 is 20 cool ed by applying air with the cooling
devices 58 and 59, a | arge pressure, which m ght otherw se reduce the
bul ki ness, hardly acts on the nonwoven fabric 24 in the cooling process .
After cooling with the cooling devices 58 and 59, the nonwoven fabric 24 is
coated with a hot-nelt type adhesive, 25 which is applied in a wavy or
spiral pattern by nozzles 38 provided downstreamfromthe cooling devices
58 and 59. THeLebLsnald ifvhkbreFUERBPNCcL2BCANY theahfeHkoWed sttaliie €124 are
stacked and fed to a nip between rolls 39 and 41, thereby bonding the
nonwoven fabrdtlZ5inh@ eRelhoHiRiveh ofabt feig4 q gnégentlbe h:é%smmrbﬂgwetrhe
hot-nelt type adhesive. 5 The nonwoven fabrics 24 and 25 thus bonded are
fed to a nip bet kBehDisl Fésgz haas 48he GrPrIteethe domigant Iyndungtieons
provided on its surface with protrusions patterned to formthe seal portion
16 shown in FA%2 layeTHOLI Hettantiahhgahserpbre adurdurch. arThehesMisgie2 and
43 are heated to about 125 C, 10 so that the bonded nonwoven fabrics 24 and
25 are heat ed-diyRiet SpPesanitd aBet\iras nolef Poft 5082 santp vsr forretminiadseal

portion 16. In case where the nonwoven fabric 24 is a through-air
a liquid.

On the other hand, in case where the cushion layer 4
is formed from a through-air bonded or spunlaced nonwoven
fabriccomprising synthetic fibers treated tobe hydrophilic,

10 a through~air bonded or spunlaced nonwoven fabric containing
hydrophilic fibers such as rayon or pulp in addition to the
synthetic fibers treated to be hydrophilic, or a spunlaced
nonwoven fabric only of the hydrophilic fibers, the cushion
layer 4 substantially functions as an absorbent layer having

15 the function of absorbing and retaining a ligquid, as in the
case (1).

In the main body 2 of the absorbing sheet 1, as set
forth above, the initial thickness Tl of the topsheet 5 is
0.5 to 5mm, and the initial thickness T2 of the cushion layer

20 4 is preferably 1 to 5 times the thickness Tl. However, it
is also preferred that the total thickness (Tl + T2) of the
topsheet 5 and the cushion layer 4 ranges between 1 and 10
mm. Inthiscase, Tl is 0.5mmand T2 is 0.5 mm at the minimum
(i.e., when the total thickness is 1 mm); Tl is 5 mm and T2

25 is 5 mm at the maximum (i.e., when the total thickness is

10 mm). More preferably, the thickness Tl is 0.5 to 3 mm,



bonded nonwoven fabric conprising thernoplastic fibers, the 15

t hernopl asti cfi bersform ng thethrough-air bonded nonwoven fabric are nelted
in the seal portion 16, thereby fusion-bonding the nonwoven fabrics 24 and
25 to each other. A material roll 44 is formed by winding a noisture

i npermeable film23 for formng the backsheet 3. This film20 23 is unwound
through a roll 45. A material roll 46 islPorned by wi nding a rel ease paper
27 coated with release resin layer for formng the rel ease sheet 7. The
pressure sensitive adhesive layer 6 is forned by applying a hot-nelt type
adhesi ve from nozzles 47 onto the rel ease paper 27 unwound fromthe 25

mat eri al rol |t thafknegedse ifapefc27 BHECS Heng it dese Tres9ed thet ween
rolls 51 and 52 so that they can be adhered 26 to_each other through the
pressure sensi?lide tadivddiors (Byer T6) Panges hRatwvaspé arhésihe (L &pPEi ed
fromnozzles 53 onto the surface of the nonwoven fabric 24 of the conposite
5 of the nonv®@Er fabrits0 25 MhEPY Havisng thamsed ther g mef Flndé wi t h
the rolls 42 and 43. Between rolls 54 and 55, thereafter, the nonwoven
fabric 24 is doNlernd of'4 hes f3 | 28t LRk IMPFEBYUre to forma | aninate of the
nonwoven fabric 25, the nonwoven fabric 24, the film 23 and the rel ease
paper 10 27. Then, TR farahrated Bed hecafdshi PRANEAYBEL heidte ARIGsd t6l | s 56

and 57 to thereby cut the absorbing sheet 1 having the shape of Fig. 1.
each other with a hot-melt type adhesive or the like. Fig.

2 shows vacant spaces 5a left between the upper surface of

the cushion layer 4 and the topsheet 5 thus bonded. However,

the upper surface of the cushion layer 4 may be undulated
10 to eliminate such vacant spaces 5a.

On the other hand, the pressure sensitive adhesive layer
6 is of the hot-melt type and adheres to the undergarment
at apeelable adhesive strength. Therelease sheet 7 is formed
by coating the surface of paper with a release resin layer

15 such as silicone.

Upon wearing, after the release sheet 7 is peeled off,
the absorbing sheet 1 is fixed on the inner side of the crotch
portion of the undergarment through the pressure sensitive
adhesive layer 6. Then, the absorbing sheet 1 is worn by

20 a wearer together with the undergarment so that the topsheet
5 comes into contact with the wearer’s skin. Here, since
the topsheet 5has the ridgeportions 21 and the groove portions
22 arranged at a small pitch, the topsheet 5 can provide a
soft contact feeling tothewearer’s skin. Inaddition, since

25 the cushion layer 4 is disposed beneath the topsheet 5, the

cushionlayerd4canrelievethecontact pressuretothewearer’s



Fig. 4 shows another exanple of a nmethod of manufacturing 15 the absorbing
sheet 1. In the manufacturing nmethod shown in Fig. 4, the detailed
description of the portions having the sane constructions as those in the
manuf acturing nethod shown in Fig. 3 will be omtted by designating them by
t he common reference nunerals. 20 In the manufacturing nethod shown in Fig.
4, the nonwoven fabric 24 wound into the2fmaterial roll 31 is unwound and
fed to a heat chanber 60 . In the heat chanber 60, there are provided two
heati ng devices 61 and 62, which are paired to confront both faces of the
nonwoven fabric 24 . From di scharge openings 25 6la and 62b of the heating
devi ces 61 andkb2; FHeIgErRiYitR Hhecirrrtany ddneRy e RIy ifshwdieen
fabric. For exanple, 27 in case where the nonwoven fabric 24 is the

t hrough-ai r bépdeHHoh@®Yen fabric, the nonwoven fabric is heated to about
115 Cwith the heated air. In the enbodi nrent shown in Fig. 4, the nonwoven
fabric 5 24 can be ®i1¢Rieht | GutkrRd aNeaghlYE P Hdt@ehibenantithehe
nonwoven fabric 24 within the heat chanmber 60. In addition, since the

pai red heati ngoBeRfees® ANANH S 2t bpfieheatedhitthe cwditird dessenfd tife
nonwoven fabric 24, the entire nonwoven fabric 24 can be easily heated.

Mor eover, 3si ne@udhet Aotic\ASiP eI thasy ithe2ghigkpRrEshBht ot hghd drosteat rot
pressed against the roll surface or the like, the restoration of the

bul ki ness can2be @i eerP¥esy 1 perperpRet Y Mérale (£Ciwalie)o ofosle Mushiprheat
only one face_of the nonwoven fabric 24 with the heating device. 15 Fig. 6
is a sectionalaveewl ofsaspatiebntledn atRalyi ol thi skrrFhreabsordiiely sheet
(hereinafter referred to as "absorbing sheet |101") according to a second
enbodi ment of P¥RBSBFeRGitS PRVER FORShAAL chikdreBpBRESCEBT ENG.PLOCYSP t he
absorbing sheet 101 shown in Fig. 6, the detailed 20 description of the
portions havi AECh R i ¢ dAstTlUE ashBY P ntiesy igh phdhibsupbiag st 1
shown in Fig. 2 will be onmtted by designating them by the common reference
nuner al s 10 Thé, abBerebrigesaeent 10 e R ferepce al hral evebdyetozen ittheshi ch
an absorbent |ayer 110 having the function of absorbing 25 and retaining a
liquid is di spbded wrattiveams tHeabdclsh@droyeapdrt hensgushiodnthayaprsheet

5 from being removed or reduced, so that the shape of the
ridge portions 21 and the groove portions 22 can be maintained
as it is.

15 On the other hand, the absorbing sheet is generally
folded on two fold lines and the absorbing sheet thus folded
iswrapped inapackagingmaterial forsale. Evenifapressure
acts in such a folded state, the difference in level between
the ridgeportions 21 andthe grooveportions 22 of the topsheet

20 5 is not easily removed or reduced, as set forth above.
Accordingly, when unwrapped, the fine ridge and groove
portions 21 and 22 alternating with each other appear on the
topsheet 5 to provide a soft appearance.

Fig. 3 shows one example of a method of manufacturing

25 the absorbing sheet 1.

Amaterial roll 30 is formed by winding a nonwoven fabric



28 The absorbent layer 110 is trimed in the same shape and size as the
backsheet 3, the cushion |ayer 4, the topsheet 5 and the rel ease sheet 7.
For the absorbent |ayer 110, preferably used is an air 5 | aid nonwoven
fabric, which is fornmed such that pulp m xed with heat-fusible synthetic
fibers as binder is suspended in air, collected and accunmul ated on a
screen, and then heated to bond the pul p2flo each ot her through the binder
into a sheet form For exanple, the air |aid nonwoven fabric is formed 10
by m xing 87% of pulp with 13% of sheath/core fibers of PP/PE (1.7 dtex,
fiber length 13 mm. In an alternative, an air |aid nonwoven fabric forned
by mi xi ng pul $° wSHRNFoWRERyORRAL 1 € §8MBLaceddiaNwey s FrleFicofordiaingnl y of
pul p wi thout any binder, may al so be used. In another alternative, an 15
air laid nonwbberropahect ?or Mef POPHPXPAS aNLs e dstErhitAg BiPRattween
contai ning the binder) wth_superabsorbent polyner or regenerated cellul ose
fibers may al §8rBeNgsEdl Lfere, 288 fhe 1D, ohridrerfaming e lils wodsul p.
For the absorbent layer 110, the air |aid nonwoven fabric 20 wound into the
form of materPal1§ AUOVidath@BuhES TEM AR WiklePraF rReEPREMPAAGRFSAT h a
heat roll or by applying heated air to restore the bul ki ness (thickness)

wi thin a rang# ’F%ﬁﬁgl'ﬂ@ PHuh FRehheblehgln erperainle disrgntefar abf ythset to
at least 100 C. 25 The air |aid nonwoven fabric preferably has a basis

wei ght in a réfgé RAGeEXLOHNY 4Dorglaeladith fide aeershey im9 tdfe 0. 05
to 0.2 g/cnB after the restoration of the bul kiness. Wth the main body 102
t hus constructedceBiphentdelt dérapsopneff Fhgerolio, ThferPthaistrlal iioh
occurs during wear of the absorbing sheet 01, for exanple, excess
menstrual 5 bPsedidAdcH tharot fiseeret b Fegepyestnd ppshses isngmfanfed
cushion layer 4 is absorbed and retained by the absorbent |ayer 110,

t her eby preveh®i RgteheithdehgafasagoirenPbetrgssonfedndnrefreassani tary
napkin or the like is worn. In addition to the foregoing effect, in case
where thel0l0 nmai n bbdger02 Fenddhser uehere t thdaberibw Tayks s34 mndidihg

are heated to about 120 °C, the nonwoven fabric 25 is pressed
between the forming rolls 32 and 33 while being let out. Thus,
ridge portions and groove portions similar to those indicated
at 21 and 22 in Fig. 2 are formed in the nonwoven fabric.
15 Amaterial roll 31 is formed bywinding a nonwoven fabric
24, suchas the through-airbonded nonwoven fabric, for forming
the cushion layer 4. 1In the material roll 31, the nonwoven
fabric 24 is wound with its thickness being reduced.
The nonwoven fabric 24 is fed over a roll 36 to a heating
20 unit 50. The heating unit 50 is provided with heat rolls
34 and 35, the surfaces of which are heated. The nonwoven
fabric 24 is wound about these heat rolls 34 and 35 to be
heated.
The heat rolls 34 and 35 are spaced apart from each
25 other and their surfaces are smooth. Therefore, the nonwoven

fabric 24 is wound and advanced about the respective heat



t he absorbent |ayer 110, if the absorbent layer 110 is fornmed froma

mat eri al of which bulkiness is restored by heating as well as the cushion
| ayer 4, it becones easier to prevent the ridge portions 21 and the groove
portions 22 fornmed in 15 the topsheet 5 from being crushed. Fig. 7 shows
one exanple of a nethod of manufacturing the absorbing sheet 101. In the
manuf act uri ng nethod shown in Fig. 7, th&2detailed description of the
portions having the sanme constructions as those in the manufacturing nethod
20 shown in Fig. 3 mﬁll be om tted by designating them by the common
reference nunerals. A material roll 160 is fornmed by w nding a nonwoven
fabric 28, sutRlas 3 @nchiq heriiRve e PECEBRBISTREPEHNS, heaE FRkH ng

t he absorbent _| ayer 110. The nonwoven fabric 25 28 is wound in a condition
where the thié&nd8¢ Ps-r fuckerfts Thidsorritk et Fam T v nenwatenviabniq ol |
136 to a heating, 30 unit 150, in which the nonwoven fabric is heated

whi | e bei ng wiAntS HFOMIHedPtPorPatadt wifd 85 SWBERCS T 4beshanrt Ikl ed.
In the heating unit 150, too, the heat rolls 134 and 135 are spaced apart
from each ot hgf1 and hertedsirhacidien £assspiothe RSNVAVEReIMRBIF Yl i t 50.
Therefore, the nonwoven fabric 28 is wound and advanced about the

respecti vé® heRFOPENFsIn82 GARTASE vothethRasertacom batle farals, rawk htut

bei ng pressed between the heat rolls 134 and 135.
and heated, so that the nonwoven fabric 24 is heated from

both faces with the heat rolls 34 and 35.
In case where the nonwoven fabric 24 is a through-air
bondednonwoven fabricmainlycomprisingthermoplastic fibers,
10 when heated with the surfaces of the heat rolls 34 and 35,
the bulkiness (thickness) of the nonwoven fabric 24 1is
increasedby 1.5 to 8 times to approach the original bulkiness
(bulkiness before winding), and the density thereof is
decreased to at most 1/3 to approach the original density
15 (density before winding). 1In other words, the bulkiness and
density of the nonwoven fabric 24 are restored. For example,
when the nonwoven fabric 24 is wound into the material roll
31 (i.e., before the restoration of the bulkiness), the
thickness measured with the Automatic Compression Tester is
20 0.5 mm; after the nonwoven fabric 24 passes through the heat
rolls 34 and 35 (i.e., after the restorationof thebulkiness),
the thickness measured in the same manner is increased to
0.75 to 4 mm.
The surface temperature of the heat rolls 34 and 35
25 1is preferably set equal to or higher than the lowest one of

the softening temperatures of the materials forming the



The nonwoven fabric 28 is heated with the surfaces of 10 the heat rolls |34
and 135 to restore its bulkiness ( thickness ) . For exanple, in case of an
air laid nonwoven fabric conprising pulp mxed with heat-fusible

synt heticfibers, the bulkiness is increased by 1.2 to 1.6 tines to approach
the original bul kiness. 15 For exanple, when the nonwoven fabric 28, which
is the air laid nonwoven fabric conprisiAdg pulp mxed with heat-fusible
synthetic fibers, is wound into the material roll 160 (i.e., before the
restoration of the bul kiness), the thickness neasured with the Automatic
Conpression Tester 20 |s 1.6 mm after the nonwoven fabric 28 passes

t hrough the hERECYHTILEEATSRE nymeyeRr fabgiicer ITndhisstasar iléni vmomse

bul ki ness), the {hickness nmeasured in the sane manner is increased to 1.9
to 2.4 nm MrEDVRITediTaE thenBRROVRACPABI £028 TeMRHEAERFe |gaUR RSO
nonwoven fabric _conprising pulp, the surface tenperature of the heat rolls
134 and 135 |¥F prEfEtabgiding glégbeféo%e of shemo LN inndgHPRratarese air

| ai d nonwoven fabhric with the respective_heat rolls at such tenperature,
the bul ki nessPbfthh@afiGT i3t nERROGEATPABY i 1 cadSd ekt thremeasegen n t he
manuf act uri ng_net hod of the absorbing sheet 101 5 shown in Fig. 7, too, it

i s possi bPe tPPebt A4S foRterEANT ABEIRONGEIH NERMPVERSL IPT 1 B PR Sidld s 134
and 135. In alternative to the foregoing construction, it is also possible
to provide andhHePsit thel Furhiagadremenardburaehéde hepksraBys aifd angs so
as to heat the nonwoven fabric 28 with three 10 or nore heat rolls. After

the restoration b¥ RPReferRkries’t 2heahRmwolEh f@bric 28 is then fed over a
roll 137 to the cooling devices 58 and 59 for rapid cooling, as in the
manuf act uri ng met hotE o tHe dhsGtbnfGesRast 1Y shewaniy g vay qn heade of

t he 15 nonwoven fabric 28, too, the bul kiness restored state can be

i medi at el y s&Re BRRHQTR cBRIPT 1Y, 2 At B | Ey vt ety o Mt H minght35 -

ot herwi se reduce the bul ki ness, hardly acts on the nonwoven fabric 28 in

the cour 3@ of FebS%aRpPLlen itée BEBFPHENWERPrihe2 L6l kg devtedsviss snd v59,

t he
one of the heat rolls 34 and 35. 1In this case, only one face

of the nonwoven fabric 24 will be heated. However, since

the restoringeffect of thebulkiness increases as the heating

time of the nonwoven fabric 24 becomes longer, it is preferred
15 to provide two or more heat rolls.

In an alternative to the foregoing construction, it
is also possible to provide another heat roll in addition
to the heat rolls 34 and 35 so as to heat the nonwoven fabric
24 with three or more heat rolls. By increasing the number

20 of the heat rolls, the heating time of the nonwoven fabric
24 can be made longer to increase the restoring effect of
the bulkiness of the nonwoven fabric 24.

After the restoration of the thickness, the nonwoven

fabric 24 is fed over a roll 37 to cooling devices 58 and
25 59. These cooling devices 58 and 59 are paired to confront

both faces of the nonwoven fabric 24. The cooling devices



20 nonwoven fabric 28 is coated with a hot-nelt type adhesive, which is
applied in a wavy or spiral pattern by nozzles 138 provided downstream from
t he cooling devices 58 and 59. Then, the nonwoven fabric 28 is fed to a nip
between rolls 139 and 141 and bonded to the conposite of the nonwoven
fabrics 25 25 and 24 under pressure to thereby forma three-I|ayer
conposite. The three-layer conposite is £24d to a nip between rolls 32 142
and 143, and then a hot-nelt type adhesive is applied fromthe nozzles 53
onto the surface of the nonwoven fabric 28. Between the rolls 54 and 55,
thereafter, the three-I%yer 5 conposite is_bonded under pressure to the
film23, which® PR the &8 €258 tEaseedRoabhey el ¥ Hef@omoanl §or3Ra Arghi nat e
of the nonwoven fabric 25, the nonwoven fabric 24, the nonwoven fabric 28,
the film23 antPt iRP rdidasdepaparoyen fRbRICt bt 1anmaridly ixrdlas aigh
trimed between the cutter 10 rolls 56 and 57 for cutting. EXAMPLES
Exanpl es accorif it ¥ PAen ptieskethi Feens i Bret#®f- be described her ei nbel ow,
but the present invention should not 15 be construed as limted thereto.
First, absorbing sheEtS® idte fgbessr eanasitHtLBp1 B PR €abrimddpl e 2
and Conparative Exanple. (1) Exanple 1 (Topsheet)

5 aresolidifiedinashortperiodof timebycoolingthe nonwoven

fabric 24 after the restoration of thebulkiness with heating,
the nonwoven fabric 24 can be immediately set at the bulkiness
restored state. Therefore, even when a tensile force is
immediatelyappliedtothenonwoven fabric24 inthe subsequent

10 transporting process, the nonwoven fabric 24 can certainly
maintain the restored bulkiness.

Especially in case where the nonwoven fabric 24 is a
through-air bonded nonwoven fabric comprising thermoplastic
fibers, thematerials formingthenonwoven fabriccanbe cooled

15 toatemperature lower thanthe softeningtemperatures thereof.
Therefore, even if such tensile force is applied, the nonwoven
fabric 24 is prevented from extending and decreasing in
bulkiness.

In this embodiment, since the nonwoven fabric 24 is

20 cooled by applying air with the cooling devices 58 and 59,
a large pressure, whichmight otherwise reduce the bulkiness,
hardly acts on the nonwoven fabric 24 in the cooling process.

After cooling with the cooling devices 58 and 59, the
nonwoven fabric 24 is coated with a hot-melt type adhesive,

25 which is applied in a wavy or spiral pattern by nozzles 38

provided downstream fromthe cooling devices 58 and 59. Then,



20 A fiber suspension fornmed by suspending a m xture of 55 % by wei ght of
rayon, 30% by wei ght of PET fibers and 15 % by weight of PP fibers in
water, was fed onto a net wire to forma wet fiber web, and then, the

fi bers were entangl ed about each other with jets of water to produce a wet
| ai d 25 spunl aced nonwoven fabric having a basis weight of 38 g/nR.
Thereafter, ridge portions and groove pokbi ons were forned 33 in the
nonwoven fabric at a pitch P =2 nmwith formng rolls. Wen nmeasured using
t he Automatic Conpression Tester "KES FB-3A" from Kato Tech, the thickness
was 1 nmat a pressure of 49 Pa, and the conpression property value (LC
val ue) was 5 BNBIONWEYSHI SAPEAG &) 29g0blsy nRBivgRENoFakRhEaRH/ 258 & taxakest ur e
bi conmponent thernoplastic synthetic fibers (2.2 dtex, fiber length 44 mm),
of which the 20¢efSRst Pl B v emtEr i 9.and Kl 10 hagiegt bemnddingani um
oxi de and the sheath was nade of PE, and 2% by wei ght of cotton fibers
havi ng a fi beth¢ MR 6en 202k B 302 Imanerid ¢ granrnpyatt & apain Afghi-caiga onded
nonwoven fabric having a basis weight of 25 g/n2. This through-air bonded
nonwoven fabrPEhQast hEAEel Wiehhakanetdl F¥patadheshperature 15 of 115 Cto
restore its thickness. The through-air bonded nonwoven fabric after the
restorati on of the T Qs amdabriniscRAeard A5 theisnkraded prested acof 49
Pa and a conpression property value (LC value) of 0.372, as neasured using
t he Automati c@ CoRprRRisTm Teskls 42-1kng ER-3/0N¢r o Keg or Tekh.42@nd 43
(Backsheet) Used was a polyethylene filmhaving a basis weight of 22.5

g/ m2. (2) Exahplreori Qhddrs ansfmae ksffdepyobBushers Patdamniesat otfearhose
in Exanple 1 were used. (Cushion Layer) 34 Eccentric sheath/core
structure bicghgoﬁ%@& portion 16 shown in Fig. 2. The other roll has a
smooth surface. Therolls42and43areheatedtoabout 125 °C,
10 so that the bonded nonwoven fabrics 24 and 25 are heated under
pressure between the rolls 42 and 43 to form the seal portion
16.
In case where the nonwoven fabric 24 is a through-air
bonded nonwoven fabric comprising thermoplastic fibers, the
15 thermoplastic fibers forming the through-air bonded nonwoven
fabric are melted in the seal portion 16, thereby
fusion-bonding the nonwoven fabrics 24 and 25 to each other.
A material roll 44 is formed by winding a moisture
impermeable film 23 for forming the backsheet 3. This film
20 23 is unwound through a roll 45. A material roll 46 is formed
by winding a release paper 27 coated with release resin layer
for forming the release sheet 7. The pressure sensitive
adhesive layer 6 is formedby applying a hot-melt type adhesive
from nozzles 47 onto the release paper 27 unwound from the

25 material roll 46. The release paper 27 and the film 23 are

pressed between rolls 51 and 52 so that they can be adhered



t hernopl astic synthetic fibers (4.4 dtex, fiber length 50 mm , of which
the core was made of PP and the sheath was nade of PE, were forned into a

t hrough-air bonded nonwoven fabric 5 having a basis weight of 20 g/nR2. This
t hr ough-air bonded nonwoven fabric was heated with heat rolls at a
tenperature of 115 Cto restore its thickness. The through-air bonded
nonwoven fabric after the restoration of 2the t hi ckness had a thickness of
3.0 mm at a pressure of 49 Pa and a conpression 10 property value (LC

val ue) of 0.312, as rreasur ed using the Automatic Conpression Tester "KES
FB-3A" from Kato Tech. (3) Conparative Exanple (Topsheet and Backsheet)
Sheet s |dent|E%Ieatcbht"l’f@ﬁﬁ}T FRTERGhp RS PrARILRsEgnsibiveaRhenl Yayayer

Sheat h/ core structure bi conmponent thernoplastic synthetic fibers (2.2 dtex,
fiber length 81 mm), of which the core was made of PET and the sheath was
made of PE, were treated with heated air into a through-air bonded nonwoven
20 fabric having a BaBPsHeightvee aghesie %@Rﬁﬁkﬁ@%e%@m ex7% ey P ocess
using the heat rolls was not performed. This through-air bonded nonwoven
fabric had a PAFEKMRSWITase ginflainenyr e radwic 49 PA el GPRRARrtessi on
property value (LC value) of 0.652, as nmeasured using the Automatic 25
Conpr essi oh Te§t ERe" RERVWEEEBALAPF bff k&b RN@c! having the seal portion

16 formed with the rolls 42 and 43. Between rolls 54 and
55, thereafter, the nonwoven fabric 24 is bonded to the film
23 under pressure to form a laminate of the nonwoven fabric
25, the nonwoven fabric 24, the film 23 and the release paper

10 27.

Then, the laminated is fed and trimmed between cutter
rolls 56 and 57 to thereby cut the absorbing sheet 1 having
the shape of Fig. 1.

Fig. 4 shows another example of amethod of manufacturing

15 the absorbing sheet 1. In the manufacturing method shown
in Fig. 4, the detailed description of the portions having
the same constructions as those in the manufacturing method
shown in Fig. 3 will be omitted by designating them by the
common reference numerals.

20 Inthemanufacturingmethod showninFig. 4, thenonwoven
fabric 24 wound into the material roll 31 is unwound and fed
toaheat chamber 60. Intheheatchamber 60, thereareprovided
two heating devices 61 and 62, which are paired to confront
both faces of the nonwoven fabric24. Fromdischarge openings

25 6la and 62b of the heating devices 61 and 62, heated air is

discharged and applied to the nonwoven fabric. For example,



(4) Evaluation for Conpression 35 The individual absorbing sheets of
Exanpl e 1, Exanple 2 and Conparative Exanple were cut to a size of 25 x 25
nm and then pressed with a roller along the extending direction of the
ridge portions and the groove portions . This roller 5 had a |length of 45
mmin its axial direction and a weight of 2 kg. The pressing was conducted
only once with the rotational speed of tl€ roller being set at 50 mi m n.
After the pressing, the respective topsheets of Exanple 1, Exanple 2 and
Conpar ati ve Exanpl e were observed and 10 evaluated by ten nonitors
according to the followng criterion. Evaluation " ": The surface | ooks
solid and seehB FFFHYBIFaLE BORFOYRABCEO IS hde Fhrthreughoaisdetnded
Evaluation " ": The surface |ooks solid and seens to provide 15 a little
bit inproved BBRVA¥ENfIGRT G Fhe NGy ahhabeieds patedticorbout 11Ph&L
surface does not |ook solid. (5) Result After such conpression, the

t hi ckness of Bath tBpsheetedasdikeasured under no-load condition. As a

result, the 20 thicknesses of Exanples 1 and 2 were both 0 . 9 nm the
t hi ckness In the embodiment shown in Fig. 4, the nonwoven fabric

5 24 can be efficiently heated by applying heated air to the
nonwoven fabric 24 within the heat chamber 60. In addition,
since the paired heating devices 61 and 62 apply heated air
to both faces of the nonwoven fabric 24, the entire nonwoven
fabric 24 can be easily heated. Moreover, since the nonwoven

10 fabric 24 in the heat chamber 60 is not pressed against the
roll surface or the like, the restoration of the bulkiness
can be effectively performed. Here, it is also possible to
heat only one face of the nonwoven fabric 24 with the heating
device.

15 Fig. 6 is a sectional view of a portion of a vaginal
discharge absorbing sheet (hereinafter referred to as
“absorbing sheet 101”) according to a second embodiment of
the present invention, which corresponds to Fig. 2.

In the absorbing sheet 101 shown in Fig. 6, the detailed

20 description of the portions having the same constructions
as those of the absorbing sheet 1 shown in Fig. 2 will be
omitted by designating themby the common reference numerals.

The absorbing sheet 101 of Fig. 6 has a main body 102,
inwhichanabsorbent layer 110 havingthe functionof absorbing

25 and retaining a liquid is disposed between the backsheet 3

and the cushion layer 4.



of Conparative Exanple was 0.5 mm According to the nonitor test, on the

ot her hand, Exanples 1 and 2 were both evaluated as " " by all the
nonitors; Conparative Exanple was evaluated as " " by all the nonitors . 25
Fromthe above, it is understood that if the thickness 36 of the cushion
| ayer is equal to or larger than that of the topsheet, the difference in

| evel between the ridge portions and theZ2§roove portions of the topsheet is
not renmoved or reduced. 5 As has been descri bed herei nabove, although the
absorbent article according to the present invention is thin, the
difference in | evel between the hills and valleys formed in the topsheet is
hardly renoved or rERECRRISHYOERL ebd ¥ hall hriss saiamethapeblye comae aftane
providing a soft appearance and 10 a confortable contact feeling. In

t heabsor bent aPHiHI%® AREFUTRLRGEPRE SRt Wb LB HAMGar 8 the tprdsheet
invention, on_the other hand, even if _the nonwoven fabric is in a
conpressed st at BRRhERSstBPpPRES FPBRTtHe naterial roll, it is heated to
restore the bul kiness, 15 thereby providin%_a soft feeling to the absorbent
article. Al though therprhséreorhesht avehas bebrefprablyaterr dfdabeser i bed
with respect to exenplary enbodi ment thereof, it should be understood by

t hose ski Y edlphdtRenUPYeRhERPYHer fEregbilfy fasaedasiehstbehepu bndivgead
om ssion and additions 20 may be nade therein and thereto, w thout
departing frol'ﬁ-tthehgﬁFF?Pséﬁéeséﬁbéhé‘ﬁlFh@l%?ééeﬁsé Py | bh. sutrendedt e,

t he present invention should not be understood as Iimted to the specific
enbodi nent setcitr rabeveeBiedtadd acrudel al £d pEsaissire cambR RN SHI<h can
be enmbodi ed within a scope enconpassed 25 and equival ent thereof wth
respect to th&ofRRRAALESSREIRHO PACE REhggpEhaergk|tdieBindesZniaT st Al MED
IS: 1 . An absorbent _article conprising: a topsheet forned froma nonwoven
fabric; a backeKBet; FahXRsHi e &ler 1dildppseyoven fabric is formed

10 by mixing 87% of pulp with 13% of sheath/core fibers of PP/PE
(1.7 dtex, fiber length 13 mm). In an alternative, an air
laid nonwoven fabric formed by mixing pulp with powdery
heat-fusible resin as binder, or formed only of pulp without
any binder, may also be used. In another alternative, an

15 air laid nonwoven fabric formed by mixing pulp (containing
or not containing the binder) with superabsorbent polymer
or regenerated cellulose fibers may also be used. Here, as
the pulp, preferably used is wood pulp.

For the absorbent layer 110, theair laidnonwoven fabric

20 wound into the form of material roll is unwound from the
material roll and heatedwith a heat roll or by applying heated
alir to restore the bulkiness (thickness) within a range from
5 to 20%. The heating temperature is preferably set to at
least 100 °C.

25 The air laid nonwoven fabric preferably has a basis

weight in a range between 40 and 400 g/m* and a fiber density



bet ween the topsheet and the backsheet, wherein the topsheet is

three-di nensionally shaped to have hills and valleys alternating with each
other, the hills and the valleys being arranged at a pitch of 0.5 to 5 mm
the three-di nensionally shaped topsheet having a thickness of 0.5 to 5 mm
under a condition where a pressure of 49 Pa is applied thereto, the cushion
| ayer, under a condition where a pressuréSof 49 Pa is applied thereto, has
a thickness equal to or larger than the thickness of the topsheet, and the
cushion | ayer has a conpression property value snmaller than that of the

t opsheet. 2. TEE 2%§orb§né arti,cle as set forth in claim1, wherein the

t hi ckness of hé -SushPoh: £ &/&™ uatesT £hokgstrsa tirer of £ bsdiiaess .49 Pa
is applied thereto is one to five tines the thickness of the topsheet. 3.
The absorbent arti ¢Pe-adhsepaipRafy A0 s Iconmmersited he Bushidm thgyer is
formed froma through-ajr bonded nonwoven fabric conprising thernoplastic
fibers. 4. THRPIPESFDenta %t ity hpmansitiiiati ] HGAUrs Werhdioh weags t he
t opsheet mainly absorbs and retains a quyid and the cushion | ayer
substanti al | yO%o‘-e%e RS D FRARY i 1Th off Fre ttAFIG ra S¥GFiSd e s trwa 1
absorbent article as set forth in claim1, wherein the cushion |ayer

subst anti & 1 YRR Y GRAENGIP IS 48581 BEAG YAHE FePahnfarhg and FaaiceshdonThe
absorbent artjcle as set forth in claim1, wherein an absorbent |ayer

havi ng a funct3Yer &f T8RP TRRS &9d FetaineAdy the absorbent layer 110,

thereby preventing the undergarment from being soiled until
a sanitary napkin or the like is worn.
In addition to the foregoing effect, in case where the
10 main body 102 is constructed to have four layers including
the absorbent layer 110, if the absorbent layer 110 is formed
from a material of which bulkiness is restored by heating
as well as the cushion layer 4, it becomes easier to prevent
the ridge portions 21 and the groove portions 22 formed in
15 the topsheet 5 from being crushed.

Fig. 7 shows one example of a method of manufacturing
the absorbing sheet 101. In the manufacturing method shown
in Fig. 7, the detailed description of the portions having
the same constructions as those in the manufacturing method

20 shown in Fig. 3 will be omitted by designating them by the
common reference numerals.

A material roll 160 is formed by winding a nonwoven
fabric 28, such as air laid nonwoven fabric comprising pulp,
for forming the absorbent layer 110. The nonwoven fabric

25 28 is wound in a condition where the thickness is reduced.

The nonwoven fabric 28 is fedover aroll 136 to a heating



aliquid is provided between the cushion | ayer and the backsheet. 7. The
absorbent article as set forth in claim®6, wherein the absorbent |ayer is
formed froman air-laid nonwoven fabric conprising pulp. 8 The absorbent
article as set forth in claiml, which is used as a vagi nal discharge
absorbing sheet. 9. A nmethod for manufacturing an absorbent article

i ncluding: a topsheet fornmed froma nonwd@en fabric; a backsheet; and a
cushion | ayer disposed between the topsheet and the backsheet, the nethod
conprising applying heat to the cushion | ayer unwound froma material rol
to restore bul ki ness of the cushion |ayer, before 39 |amnating the

t opsheet, théfsHirdn LRyEH dhdheneopsekepdabrirpis W%@t%%§6ﬂﬂéhge&ﬂgicle
manuf acturing method as set forth in claim9, which further conprises

cool i ng the ARHIOAPPR}reat ol lgphP§iang héatvhase REBrEASAPATES Apaitedil. The
absorbent article manufacturing nethod as set forth in claim9, wherein the
cushion layer is forfeds Pedtdnchrsdghlalr BoORdethadiriver fldgbrlidd and
conprisingi.hermoplastic fibers. 12 . The absorbent article manufacturing
met hod as set!3vrRtde BRAERS APITT Wi Uh Sasht REPeEonpdi Bal Hisspdsians ame
absorbent | ayer, which has a functjon of absorbing and retaining a |iquid,
bet ween t Re IRl 1adyéP BRY hert Wit keHeebO - 1ThempEc Bhs ditise AONIEVEE €
manuf acturing nmethod as set forth in claim12, which further conprises
appl yi ng heatfalrihelGbisormmantd |adiferAVaRsiad abosh & heatrespglctigel heat
restore bul kiness of the absorbent |ayer, before disposing the absorbent

| ayer bet weerf@hes d3éhrad 13y Ep khdepiebhers ratth fagas, Wheheibs Sehant
article nanufacturing)nethod as set forth in claim13, which further

conpri ses coR®igRFeherabstbeiite kgt 29ty bpbignhglheat to the absorbent

ayer. The nonwoven fabric 28 is heated with the surfaces of

10 theheatrollsl34andl35torestoreitsbulkiness (thickness).
For example, in case of anair laid nonwoven fabric comprising
pulp mixed with heat-fusible synthetic fibers, the bulkiness
is increased by 1.2 to 1.6 times to approach the original
bulkiness.

15 For example, when the nonwoven fabric 28, which is the
air laid nonwoven fabric comprising pulp mixed with
heat-fusible synthetic fibers, is wound into the material
roll 160 (i.e., before the restoration of the bulkiness),
the thickness measured with the Automatic Compression Tester

20 is 1.6 mm; after the nonwoven fabric 28 passes through the
heat rolls 134 and 135 (i.e., after the restoration of the
bulkiness), the thickness measured in the same manner is
increased to 1.9 to 2.4 mm.

Moreover, since the nonwoven fabric 28 is the air laid

25 nonwoven fabric comprising pulp, the surface temperature of

the heat rolls 134 and 135 is preferably at least 100 °C.



40 15 . The absorbent article manufacturing nethod as set forth in claim
12, wherein the absorbent layer is fornmed froman air-|laid nonwoven fabric
conprising pulp. 16. The absorbent article manufacturing nmethod as set
forth in claim9, wherein the topsheet is three-dinensionally shaped to
have hills and valleys alternating with each other, the hills and the

val | eys being arranged at a pitch of 0.53to 5 mm the three-dinensionally
shaped t opsheet having a thickness of 0.5 to 5 nmunder a condition where a
pressure of 49 Pa is applied thereto.
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CAkl T5f g} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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calcalca]calcalca]calcalcalcalcalcal]caQU fH 10% & ()- '10% & ()-MO% & () -
&10% & () -t 10¢h& r{grwoven fabric 28 is fed to a nip between rolls 139 and
3@0%& ()-&Y10% & ()-MRIE) 10% & () %" 10% & () - &#10% & ()-& 10% & ()-" 10% &
()-&10% & ()-141 and bonded to the composite of the nonwoven fabrics 25

"10% & ()-SdE) 10% & () 9710% & ()-9510% & ()-310% & ()-9110% & ()-/G'10% & (
)-& 10% &5 ) - BADRG end@ O Yres0¥ @ 1 he FEROUBIM 4 rhed@U@Bye)-cdfboslite 10: L;
10% & ()-9F"10% & ()-cU

H<_@L0% F" 10%@&' () Thé th R dyer3c R € ¢ -ilKBed A%Ra (nig-Hé 00BN (Yol " 10%&
"()- KrS410%g& ()- 110%g& ()-t10%& ()- 10 10 10! x1F"10%& ()- !1F"109%& () -



>xdEr S410° 1 10%9&' ()-m 10%g9& ()-10%& ()- !10%& ()-10%& () -
10%9& () -, | dEr S410&+10%g&' () - &) 10%g&' ()-' Z10%g&' () - % 0%& () - 10%g& ()-3"10%
g& () - E~dEr S4109710%& () -5m0%& () - &310%& ()-9110%& ()-/ G 10%g&' ()-s-ml
0%g& () - +ef ghj bC110%& ()-10%& ()- 10%& ()- 10g 10g 109g9;
10%& ()-93"10%g&" () -, VAEbCIL10% & ()-10%& ()-" Y10%& ()-10%& ()-10%& ()
-L mlo%z& ()- 32
N<dEbCLls#ml0% & ()-& ML0%& ()-10%& ()-10%& ()-F"10%& ()-10%& ()-<{"~dE
bClf/Z"10% & ()-&s-10% & ()-1+Z10%& ()-&y)10% & ()-s' 10%& ()- 98" 10% & () -
OddE:/ 10z 10z9f;
10% & () - 9Guh@ed )14 3nEovk £hEn of Hetomed't( fyre3 adhegiyy- &¥1 209 ded) - v+ o#
oM/ 1te' F"109%& ()-!~G' 109 T& ()-! 4" 10%I'T&é)-!p
4" 109 () - ! k4omoghe) rezedss: %%-or&m#ﬁm sugFace" D ogIo vPaWOes) 6ep&ic) - 10T
10T 10Ty; GLO9WI&' ()-!1F" 1090 T& ()- ' F"109%L& ()-|/ f
dE~ @€' F"10%8'1090& ()-910%& () - m0% & ()-9109%& ()-10%& ()- 3! 10%& () -
IM1T11"dE~_@e' F"10% nlO% &' () - %d0%r& () - 9#10%a& ()-L! 109F& () - mO%& ()-9m
1090& () -"Z""" ##\Vedietwgen vha god 3stobard fp- Ittgreafter, the three-layer
10907& () -y/ F"109& ()-L-1090& ()-L+1090& ()-9) 109d& () - MH##
$CSDSESF$Ex rAmRe 't dgshongad (Yndepppregrure Tty  timad &l 29, which has
"109F& ()-7109F& () - Ly510%& é)i GP6% W&ET' ' }[<mbCte' F'10G' 1099& ()-![G'10
%R ()- G 109d&h9 retlearRapprratimdiegd ithereme=&t ) foFh\9 amirEtegot e F" 1
0&s1099& ()- 10T 10T 10T;
MO & () - 910YRENENWRyeR" faggl ¢ )29 ,~t e mogr ¢yer) Tabed-ev3 4 Eqihe a0RWDO&R0T &' (
) - &109F& () - Z1095 & (zﬁ- 10%&'&) -35109%&' ()-109%7& ()-v+++& X, , , dEg\ =t e' F" 10%
1090& () - #ml OB Y9 - » 10 & {)m D oarsd (Yh R 1MO9AREA g -REHOIR! ) -, - - >- z- - - dEg
\=te' F*101nL0%& ()-/109%& ()-9-109F& ()-+Z109F& ()-9)' 109d& ()-' mOowWT& () -
SR} xmbCt e' gt 10 &apinated ix0fed ood t rimmed between the cutter
1090&' () - 9F" 109 &' (3 -L7109F& ()-93 109%0& ()-./011

10 rolls 56 and 57 for cutting.

EXAMPLES
Examples according to the present invention will be
described hereinbelow, but the present invention should not

15 Dbe construed as limited thereto.

First, absorbing sheets were prepared as in following
Example 1, Example 2 and Comparative Example.
(1) Example 1
(Topsheet)

20 A fiber suspension formed by suspending a mixture of
55% by weight of rayon, 30% by weight of PET fibers and 15%
by weight of PP fibers in water, was fed onto a net wire to
form a wet fiber web, and then, the fibers were entangled
about each other with jets of water to produce a wet laid

25 spunlaced nonwoven fabric having a basis weight of 38 g/m?.

Thereafter, ridge portions and groove portions were formed
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10uuGH JJKSKTRE [4A 42,16@8, Fheg@ngyes shim rowge oy vavue" 1bogrqjue) was
s'F'10%@ ()-!yWs' F'109%&' ()-'k

"10%@88 ()> TKUK®YKYK>LzLLLMN ~ 10% & ()-10%& ()-10%& ()-!10%& ()-10%& ()
-7 10%& ()- 10@

10 @/GVWMN@NdERRpshiongLayeoda & ()-! MLO% & ()-10%& ()-10%& ()-F'10%& ()-L
10% & () - @INNN. O OQdENN ~ 10%y/ G' 10% &' () --10%& ()-&+10%& ()-")110%& () -
'10@&&}()-%G'loq&&f@@%bepyppgggngg;ﬁﬁm@ih/core structure bicomponent

thermoplastic synthetic fibers (2.2 dtex, fiber length 44
mm), of which the core was made of PET containing 1.0% by
10 weight of titanium oxide and the sheath was made of PE, and
2% by weight of cotton fibers having a fiber length of 20
to 30 mm were formed into a through~air bonded nonwoven fabric
having a basis weight of 25 g/m?. This through-air bonded
nonwoven fabric was heated with heat rolls at a temperature
15 of 115 °C to restore its thickness. The through-air bonded
nonwoven fabric after the restoration of the thickness had
a thickness of 1.8 mm at a pressure of 49 Pa and a compression
property value (LC value) of 0.372, as measured using the
Automatic Compression Tester “KES FB-3A” from Kato Tech.
20 (Backsheet)
Used was a polyethylene film having a basis weight of
22.5 g/m?.
(2) Example 2
(Topsheet and Backsheet)
25 Sheets identical to those in Example 1 were used.

(Cushion Layer)
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10! n3s Eccentric sheath/core structure bicomponent

3"10%&'()-9,nﬁ0%&'()-&10%&'()-310%&'g}-,lo%&'()-&!10%&'()-A_CLZ " dEH
10! n3' 1098 ()“hemorpbis Yy c 1Sspyrdvat {9 -Iibrgog: (4.4 dtex, fiber length 50
10%&' ()-109%& ()- Y ~aalOblb2bdE:/ 10 109
"109& () - 11096")() o£3WhboR ¥he coreours Madel 0FRE P )and ohe she2bl3he) aagd dOeoP
0T 1] g PE  yare Pormad inta A hroughonin honded nomwoven Fapric )
goggrX¥ei ! y8 g
5 having a basis weight of 20 g/m?. This through-air bonded
nonwoven fabric was heated with heat rolls at a temperature
of 115 °C to restore its thickness. The through-air bonded
nonwoven fabric after the restoration of the thickness had
a thickness of 3.0 mm at a pressure of 49 Pa and a compression
10 property value (LC value) of 0.312, as measured using the
Automatic Compression Tester “KES FB-3A” from Kato Tech.
(3) Comparative Example
(Topsheet and Backsheet)
Sheets identical to those in Example 1 were used.
15 (Cushion Layer)

Sheath/core structure bicomponent thermoplastic
synthetic fibers (2.2 dtex, fiber length 51 mm}), of which
the core was made of PET and the sheath was made of PE, were
treated with heated air into a through-air bonded nonwoven

20 fabric having a basis weight of 30 g/m®. The thickness
restoring process using the heat rolls was not performed.
This through-air bonded nonwoven fabric had a thickness of
0.8 mm at a pressure of 49 Pa and a compression property value
(LC value) of 0.652, as measured using the Automatic

25 Compression Tester “KES FB-3A” from Kato Tech.

(4) Evaluation for Compression
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of e ridge portions and the groove portions. This roller
5 had a length of 45 mm in its axial direction and a weight
of 2 kg. The pressing was conducted only conce with the
rotational speed of the roller being set at 50 mm/min.
After thepressing, the respective topsheets of Example
1, Example 2 and Comparative Example were observed and
10 evaluated by ten monitors according to the following

criterion.

Evaluation  ”: The surface looks solid and seems to provide

a comfortable contact feel to the touch.

Evaluation  ”: The surface looks solid and seems to provide
15 a little bit improved contact feel to the touch than ever.

Evaluation “ ”: The surface does not look solid.

(5) Result
After such compression, the thickness of each topsheet
was measured under no-load condition. As a result, the
20 thicknesses of Examples 1 and 2 were both 0.9 mm; the thickness
of Comparative Example was 0.5 mm.

According to the monitor test, on the other hand,

Examples 1l and 2werebothevaluatedas™ “byall themonitors;

Comparative Example was evaluatedas ™ “byall themonitors.

25 From the above, it is understood that if the thickness
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in the topsheet is hardly removed or reduced by an external
pressure, thereby constantly providing a soft appearance and
10 a comfortable contact feeling.

Intheabsorbent articlemanufacturingmethodaccording
to the present invention, on the other hand, even if the
nonwoven fabric is in a compressed state when supplied from
the material roll, it is heated to restore the bulkiness,

15 thereby providing a soft feeling to the absorbent article.

Although the present invention has been illustrated
and described with respect to exemplary embodiment thereof,
it should be understood by those skilled in the art that the
foregoing and various other changes, omission and additions

20 may be made therein and thereto, without departing from the
spirit and scope of the present invention. Therefore, the
present invention should not be understood as limited to the
specific embodiment set out above but to include all possible
embodiments which can be embodied within a scope encompassed

25 and equivalent thereof with respect to the feature set out

in the appended claims.
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the valleys being arranged at a pitch of 0.5 to 5 mm, the
three-dimensionally shaped topsheet having a thickness of
0.5 to 5 mm under a condition where a pressure of 49 Pa is
applied thereto,

the cushion layer, under a condition where a pressure
of 49 Pa is applied thereto, has a thickness equal to or larger
than the thickness of the topsheet, and

the cushion layer has a compression property value

smaller than that of the topsheet.

2. The absorbent article as set forth in claim 1, wherein
the thickness of the cushion layer under a condition where
a pressure of 49 Pa is applied thereto is one to five times

the thickness of the topsheet.
3. The absorbent article as set forth in claim 1, wherein
the cushion layer is formed froma through-air bonded nonwoven

fabric comprising thermoplastic fibers.

4. The absorbent article as set forth in claim 1, wherein
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thetopsheetmainlyabsorbsandretainsaliquidandthecushion
layer substantially does not have a function of retaining

a liquid.

5. The absorbent article as set forth in claim 1, wherein
the cushion layer substantially has a function of absorbing

and retaining a liquid.

6. The absorbent article as set forth in claim 1, wherein
an absorbent layerhavinga functionof absorbingandretaining
a liquid is provided between the cushion layer and the

backsheet.

7. The absorbent article as set forth in claim 6, wherein
the absorbent layer is formed froman air-laid nonwoven fabric

comprising pulp.

8. The absorbent article as set forth in claim 1, which

is used as a vaginal discharge absorbing sheet.

9. A method for manufacturing an absorbent article
including: a topsheet formed from a nonwoven fabric; a
backsheet; and a cushion layer disposed between the topsheet
and the backsheet, the method comprising

applying heat to the cushion layer unwound from a

material roll torestorebulkinessof thecushionlayer, before
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in claim which further comprises cooling the cushion layer

after applying heat to the cushion layer.

11. The absorbent articlemanufacturingmethod as set forth
in claim 9, wherein the cushion layer is formed from a
through-air bonded nonwoven fabric comprising Lthermoplastic

fibers.

12. The absorbent articlemanufacturingmethod as set forth
in claim 9, which further comprises disposing an absorbent
layer, whichhasa functionof absorbingandretainingaliquid,

between the cushion layer and the backsheet.

13. The absorbent articlemanufacturingmethod as set forth
in claim 12, which further comprises applying heat to the
absorbent layer unwound from a material roll to restore
bulkiness of the absorbent layer, before disposing the

absorbent layer between the cushion layer and the backsheet.

14. The absorbent articlemanufacturingmethodas set forth
in claim 13, which further comprises cooling the absorbent

layer after applying heat to the absorbent layer.
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air-laid nonwoven fabric comprising pulp.

l6. The absorbent articlemanufacturingmethod as set forth
inclaim9, wherein the topsheet is three-dimensionally shaped
to have hills and valleys alternating with each other, the
hills and the valleys being arranged at a pitch of 0.5 to
5 mm, the three-dimensionally shaped topsheet having a
thickness of 0.5 to 5 mm under a condition where a pressure

of 49 Pa is applied thereto.



