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- BACKGROUND OF THE INVENTION
1. Field of the Invention:
The present invention relates to an absorbent article,
such as a sanitary napkiﬂ, a panty liner and a pad for

incontinence, and in particular, it relates to an absorbent

article in that absorbent property and diffusion property

between a surface sheet and an absorbent core are improved to

have excellent dry feeling.
2. Description of the Related Art:

There have been some absorbent articles including a
sanitary napkin and a panty liner in which a skin contacting
surface of a surface sheet is of a corrugated configuration
to have peaks and valleys alternately arranged so that the
surface sheet to contact the skin directly is improved in dry
feeling and soft feeling.

However, when the direction along which the peaks and
valleys extend (i.e., an orientation direction) is identical
with the longitudinal directién of the absorbent article, the
corrugatéd configuration is liable to be resistance against
the absorbent article being incurvated in the longitudinal
direction. Accordingly, in order to incurvate and deform the
absorbent article by pressure from the body upon use, a

plurality of creases are necessarily formed on the surface of
L

X

surface sheet to
feeling and soft feeling.
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However, when the direction along which the peaks and valleys extend
(i.€ , an orientation direction) is identical wth the |ongitudinal
directioon of the absorbent article, the _corrugated configuration is |iable
to be resistance against the absorbent article bei ng incurvated in the
| ongitudi nal direction. Accordingly, in order to incurvate and deformthe
absorbent article by pressure fromthe body upon use, a plurality of
creases are necessarily forned on the surface of
2 the peaks to extend in the transverse 'direction perpendicular to the
| ongi t udi.nal titk peatkisoho éBeranus ént tiee Smahdrerskeeéirest idmpdepeatiithéar
creases, the surface sheet can be incurvated along the body shape of the
user. td rtiehé oparitsadahat héisewt hoe. sipeetausket pe ther tyan Sheedr és
formed, the surface sheet is in contact with the absorbent core [ocated
t her ebel ow, fwldédaththeparéssadptetdir HARASEScBEANY incurvated along

the body shape of the user.

In the parts of the surface sheet where the creases are
formed, the surface sheet is in contact with the absorbent core
located therebelow, but in the parts where the creases are not
formed, an excessive force may be applied to separate the
absorbent core and the surface sheet. As a result, in the part |
where the absorbent core and the surface sheet are separated,
the amount of liquid remaining in the surface sheet is increased,
so that the surface sheet loses dry feeling and provides the
user with uncomfortable wet feeling.

In particular, because the pressure from the body does
not act uniformly on the whole surface of the surface sheet,
the surface sheet is often incurvated with irreqular curvature
radii. That is, in parts where the pressure from the body is
concentrated, the curvature radius becomes small to form a
large number of creases, whereas in parts where the pressure
from the body acts relatively lightly, the curvature radius
becomes large to decrease the number of the creases.

Furthermore, because the peaks and valleys are liable
to be irreqularly creased, there are cases where the peak plugs

the valley, and the flow of an excreted liquid is dammed at

a part where the surface sheet is bent at an acute angle.

. # L]



formed, an excessive force nmay be applied to separate the absorbent core
and®*the surface sheet. As a result, in the part where the absorbent core
and the surface sheet are separated, thg anount of liquid remaining in the
surface sheet is increased, so that the’surface sheet |oses dry feeling
and ;provides the wuser with unconfortable wet feeling. In
particul ar, because the pressure fromthe body does not act uniformly on

t he whol e surface of the surface sheet, the surface sheet is often
incurvated with irregular curvature radii. That is, in parts where the
pressure fromthe Asodyessribedcein r athed, folregounygat uwiken adineasescones snal
to forma |arge nunber of creases, whereas in parts where the pressure

fromthe bodyrmssl ardlvatioraled bnghhkysutrfece usivedtly eclteabats whecenehkel ar ge
to decrease the nunber of the creases. Furt hernore, because the

peaks and vaddefsceashekbtadld®thbbidbangot 8 lay eCs pstaled ARHELIDE Pag@SES

where the peak plugs the valley, and the flow of an excreted liquid is

damed at = asipard whersidfesyhateishpehti srdefdrmpde arr@gileargl and
therefore an excreted liquid is insufficiently diffused to

cause a problem that the surface sheet has a part exhibiting

dry feeling and a part exhibiting no dry feeling.

SUMMARY OF THE INVENTION

An object of the invention is to provide an absorbent
article in which a surface sheet can be easily incurvated as
a whole so that absorbent property and diffusion property
between the surface sheeﬁ and an abso;bent core gre improved
to have excellent dry feeling.

According to the invention, there is provideg. an
absorbent article comprising an absorbent iéyer and a
liquid-permeable surface sheet placed on a liquid-receiving
side éﬁ the absorbent layer fof introducing excreted liquid
from the human body to the absorbent layer, the surface sheet
béiné of a corrugated configuration to have valleys and peaks
extending in a longitudinal direction of the article.-and
alternately arranged in a transverse direction perpendicular
to the longitudinal direction, wherein

each peak is formed Qith sparse parts and dense parts

alternately arranged in the longitudinal direction, and the
¢
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As described in the foregoing, when creases are irregularly forned on the
surface sheet, the part where the surface sheet and the absorbent core are
separat.ed and the part where the surfac? sheet is bent are forned
irregularly, and therefore an excreted liquid is insufficiently diffused
to scause a problemthat the surface sheet has a part exhibiting dry
feeling and a part exhibiting no dry feeling. SUMMVARY
OF THE | NVENTI ON An object of the invention is to provide an
absorbent article in which a surface sheet can be easily incurvated as a

whol e so t ha$uzfacs FdfethhdSert yOHRY GibPehsions Hrbpdy thae sppKeenPRREs
surface sheet and an absorbent core are inproved to have excellent dry

feel i ng. than Agt o¢h pnse @ tsnvention, there is provided an absorbent
article conprising an absorbent |ayer and a |iquid-perneable surface sheet
pl aced on a |i qui dForeesanphy, tdieddense phetabsy beflorinedery Compiressdngdci ng
excreted liquid
the peaks intermittently in the longitudinal direction, so that
parts that do not receive the cémpression.between the dense
parts are the sparse paﬁ:ts.

It is preferred that the peak is made uneven at the top
thereof so that the sparse parts form recessed parts and the
dense parts form raised parts.

In the invention, the peaks of the corrugated surface
sheet can be easily bent due to the presence of the sparse parts
having a low fiber density. 1In addition, because the sparse
partsareformedalongthépeaksofthecorrugatedsurfacesheet,
the surface sheet can be incurvated as a whole by bending each
peékatthésparseparts. Therefore, the peaks are not forcibly
bent at the dense parts, so that the surface sheet and tt_le
absorbent coré are prevented from locally separating bj an
excessive force. As a resulﬁ, the liquid permeability'of the
surface sheet and the absorbent core can be prezented frbm
lowering, and an excreted liquid received by the surfacé.shéet
can be effectively led to thé absorbent core.

If the sparse parts are recessed toward the absorbent

core (i.e., lowered than the dense part), the peaks can be bent

at the sparse parts more easily.



fromthe human body to the absorbent

corrugated configuration to have valleys and peaks extending in a

| ongi t udi nal

transverse direction perpendicular to the |ongitudinal direction, wherein
eachspeak is formed with sparse parts and dense parts

I n the | ongi

surface sheet has a |ower fiber density in the sparse parts

dense parts.
conpr essi ng
that parts

e~

direction of the article. and alternately arranged in a

tudinal direction, and the

For exanpl e, the dense parts nmay be forned by

the peRKshs fRGvRt dénifyPrafereed giuit Gdienapagrrerafbrhasso
that do not receive the conpression between the dense parts
are the spar dedpBepgion (wl) in fhe dasrgdtuddnefadirretpenkof stremel teven
at the top thereof so that the sparse parts formrecessed parts and the

5 mm.

It is preferred that the sparse part has a depth dimension
(d2) from the surface of the dense part toward the absorbent
core of from 0.5 to 3 'mm.

It is preferred that the sparse part§ are arranged with

a pitch (p) in the longitudinal direction of from 3 to 15 mm.

Owing to the dimensions, a wearer hardly receives -

uncomfortable feeling due to the unevenness, and the separation
of the surface sheet and the absorbent core can be effectively
prevented.

The sparse parts may be staggered in tﬁe longitudinal
direction, between two adjacent peaks. That is, the sparse
parts may be arranged in such a manner that one sparse part
formed on one peak is positioned between two sparse parts formed
on another peak adjacent thereto in the transverse direction.

‘The sparse parts may be arranged to surround a prescribed
region of the surface sheet.

The sparsé parts may be formed as concentrated in a
prescribed region‘of the surface sheet.

In the above, it is also preferred that, in each valley,
there is provided at least one '‘connecting part to connect

between two adjacent peaks.

| ayer, the surface sheet being of a

than in the

alternately arranged
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dense parts formraised parts. In the invention, the peaks of the
cortugated surface sheet can be easily bent due to the presence of the
sparse.parts having a low fiber density In addition, because the sparse
paré¢s are formed al ong the peaks of the corrugated surface sheet, the
surface sheet can be incurvated as a whol e by bending each peak at the
sparse parts. Therefore, the peaks are not forcibly bent at the dense
parts, so that the surface sheet and the absorbent core are prevented from
| ocal |y separating h n _excessive force .result, the Jiquid

per meabi 11 Ly of { R¥TRGTY 558 SHAGTIRGY THEE ﬁ’sﬁgimgrﬂf EBp S RGeS K ent ed
from lowering, and an excreted liquid received by the surface sheet can
be effecti véﬁf’ Pedn3 Bt nedys GPAHI® ShrEe thereof Ic[ant be nopyesdedatt P are
recessed toward the absorbent core (i.e., lowered than the dense part),

t he peaks caPHddent at the sparse parts nore easily.

5

BRIEF DESCRIPTION OF THE DRAWINGS

FPig. 1 is a plan view showing an absorbent article
according to one embodiment of the invention; |

Fig. 2 is a partial cross sectional view of Fig. 1 on
line II-II;

Fig. 3 1s a perspective view showing the fragmentary
detail of a surface sheet of the absorbent article shown in
Fig. 1;

Figs. 4A, 4B, 4C and 4D are perspective views showing
embodiments of arrangements of sparse parts on a surface sheet,
in which Fig. 4A shows the first pattern, Fig. 4B shows the
second pattern, Fig. 4C shows the third pattern, and Fig. 4D
shows the fourth pattern;

Fig. 5 is a perspective view showing an upper plate for
producing the surface sheet;

Fig. 6 is a perspective view showing a lower plate for
producing the surface sheet;

| Fig. 7 is an enlarged perspecti&e view showing the
fragmentary detail of ribs on the lower plate; and

Figs. éA, 8B and 8C are cross sectionai views showing

the state where the upper plate and the lower plate are

! H



In the above, it is preferred that the sparse part has a dinmension (wl) in
the longitudinal direction of from1l to 5 mm It is preferred that
the sparse part has a depth dinension @d2) fromthe surface of the dense
par:t toward the absorbent core of from0.5 to 3 nm It is preferred
that the sparse parts are arranged with a pitch (p) in the |ongitudina
direction of from3 to 15 nm OmM ng to the dinensions, a wearer
hardly receives unconfortable feellng due to the unevenness, and the
separation _of the surface shee d, the agsorbent core can be effectively

prevent ed. 1nten1*ﬁgd§‘9a¢.g%hﬁ§ § n’éil“’Béc thﬁge?%&Sl?lcFﬁéslstﬁfﬂilt% al

direction, between two adjacent peaks. That is, the sp arse parts may be
arranged i nV4G¥hlR %ﬁé?nﬁﬁﬁfsﬁr%l%?@ P & d?’b'sr?ré’&rﬁn SFRLpE HRY
positioned between two sparse parts formed on another peak adjacent
thereto i n Phethpahsyersplarpeeifiohhe upper mlatepFie. P tks mhyCIRSS
arranged to surround a prescribed region of the surface sheet. The
sparse part §eghjopalf viaedirnstvicansvarse dirgction of a sparse part

forming part of the lower plate and the upper plate, and Fig.

8C is a cross sectional view in the longitudinal direction of

the rib of the lower plate (on line c¢-c in Fig. 7) and the upper

plate.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention will be described in detail with reference
to the drawings.
| Fig. 1 is a plan view showing an absorbent article
according to one embodiment of the' invention, Fig. 2 is a cross
sectional view of Fig. 1 on line II-II (partially omitted),
and Fig. 3 is a perspective view showing the fragmentary detail
of a surface sheet of the absorbent article shown in Fig. 1.

As shown in Fig. 1, a skin contacting part 10 for receiving
a liquid excreted from the body is formed af the center of a
sanitary napkin (absorbent article) 1. As shown in Fig. 2,
the sanitary napkin 1is constructed to in.clﬁde a surface sheet
2, an absorbent core 3 and a back sheet 4. On both sides of
the skJ.n contacting part 10, side flaps 5 and 5 are provided.

The surface sheet 2 may be made of any- suitable sheet

material. Examples of the sheet material include: nonwoven

.



prescribed region of the surface sheet. In the above, it is also

preferred that, in each valley, there is provided at |east one connecting
part to connect between two adjacent pe

6 -

OM ng to the structure, soft feeling of the surface sheet

be maintai ned, and the shape thereof can be prevented from | osing.

BRI EF DESCRI PTI ON OF THE DRAW NGS

absorbent article according to one enbodi ment of the i nventi on;

Fig. 2is a
Fig. 3is a

partial cross sectional view of Fig on line |I-11

sheet of the absorbent article shown in Fig

nonwoven fabric and spun-bonded non%v-oven fabric proeduced by
accumulating synthetic fibers, such as of PE (polyethylene),
PET (polyethylene terephthalate), etc., or composite fibers,
such as of PE/PET, PE/PP (polypropylene), etc., and making the
accumulated fibers into a sheet form by theimal welding; a
éorous film formed with a number of pores and laminated witﬁ

a fibrous sheet on the skin contacting side thereof; and a

porous fibrous sheet formed with a number of pores. Thesesheet -

materials may be used alone as a single-layer sheet or may be
used in combination as a multi-layer sheet formed by laminating
twe or more sheets. The constituent fibers for the surface
sheet 2 preferably have a fineness in a range of from 1.1 to

6.6 dtex. If it is less than 1.1 dtex, _the amount of liquid

remaining due to the capillary action is increased to give wet

feeling to the wearer. If it exceeds 6.6 dtex, hard and rough
feeling is given. The basis weight (This may be referred to
as ”Mgt__suke") of the surface sheet 2 is preferably in a range
of from 20 to 120 g/m*. If it is less than 20 g/m?, the surface
sheet cannot provide sufficient elasticity to the corrugated
configuration thereof and is liable . to lose shape. If it
exceeds - 120 g/m?, it becomes too rigid.

In the case where the surface sheet 2 is a multi-layer
sheet formed by adhering the entire surfaces of the plurality

of sheets of nonwoven fabric, the adhesion strength between

can

Fig. 1 is a plan view showi ng an

PEPIRECISURR VAR wALRORARETRe OGR! afr%brld'et PILRA-bEndsd ace



Figs. 4A, 4B, 4C and 4D are perspective views showi ng enbodinments of

arrangenents of sparse parts on a surface sheet, in which Fig. 4A shows
the first pattern, Fig. 4B shows the second pattern, Fig. 4C shows the
third pattern, and Fig. 4D shows the fourth pattern; Fig. 5is a

per gpective view show ng an upper plate for producing the surface sheet;
Fig. 6 is a perspective view showng a |ower plate for producing the
surface sheet; Fig. 7 is an enlarged perspective view show ng the
fragmentary detail of ribs on the |ower plate; 8A,. 8B and

and Fi ) ,
8C are cr osSNEdRBS LAY ST WIPRSTORNABE ) (A1l e oAb ey Thd LaBEE ShfSe and

the I ower plate are ) . ) T interfitted

to each ot héf, CP (GHASShDEF§CLERAN) sis) prederabdyt § ohN/ e (PR ghkrch)

transverse direction of a dense part formng part of the |ower plate and

t he upper pP&t BOXRjgSO8Hs|E0 a5eFWae the durability upon use. When the
adhesion strength is less than 0.49 N/inch (50 g/inch), there
tend to be cases causing a problem in that the upper layer is
peeled to float or is broken.

When the entire surfaces of the upper layer and the lower
layer are adhered, the strength between the sheets is increased
to improve the durability, as described above. However, on
the other hand, the finish of the surface sheet thus laminated
tends to be stiff. In such a case, it is preferred that the
upper and lower layers of a corrugated configuration are
adhered and fixed to each other not in the peaks but only at
"the bottom p.a.':'c'fé of the valleys, whereby the peaks to come into
contact with the skin directly can be finished more softly.

In the sanitary napkin 1 shown in Fig. 1 to Fig. 3, the
surface sheet 2 is made of a multi-layer sheet formed by
laminating the plurality of sheets of nonwoven fabric. The
surface sheet 2 is formed to have a corrugated configuration
(i.e., wavy shape), in which valleys 2b having a concave cross
section and peaks 2a having a convex cross section extend in
the longitudinal (Y) direction and are alternately arranged

in the transverse (X) direction. The bottom parts of the

valleys 2b and the surface of the absorbent core 3 are adhered

B



sectional viewin the transverse direction of a sparse part formng part
of the Iower plate and the upper plate, and Fig. 8C is a cross sectional
view in the longitudinal direction of tlge rib of the lower plate (on line

c-c-in Fig. 7) and the upper plate. DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS The invention wll be described in detail with
reference to the draw ngs. Fig. 1 is a plan view showi ng an

absorbent article according to one enbodi ment of the invention, Fig. 2 is

a cross sectional viewof Fiqgq. 1 on line |l:Il (partially.omtted and
o 03 s i Somet oot D g peneot Hhiprm it cabea it YESEs  ace
sheet of the absorhent article shown in Fig. 1. As shown in Fig. 1,
a skin cont act) rﬂd‘ﬁ'&rgt £0 for receivi ng a liquid excreted fromthe body is
formed at the center of a _sanitary napkin (absorbent article) 1. As shown
in Fig. 2, the sdhe afhesdphiketivgen égﬁsl?‘?’éﬂé‘?f’éd’atrési REIthee V3 ldgFFate sheet
2, an absorbent core 3 and a back sheet 4. On both sides of the skin
contacting R4 the syrface|ahshs ahsorsbart Ga%syiddedn be conducted, for

example, with a hot melt adhesive. For application of the hot
melt adﬁesive, use can be made of a silicone roll having the
same shape as the peaks 2a and the valleys 2b. The roll is
applied with the hot melt adhesive in a bead form, inside the
valleys thereof, and is then made in contact with the back -
surface of the surface sheet 2 (the surface directed to the
~Z direction) to mach the wavy shape thereof and is trundled,
whereby the adhesive can be transferred to the back surface
of the valleys 2b of the surface sheet 2. Thus, only the valleys
2b of the surface sheet 2 can be adhered to the absorbent core
3, while preventing the pedks 2a from adhering to each other.

As shown in Fig. 3, the distance H (height in the 2
direction) between the top of the peak-2a and the bottom part
of the valley 2b is preferably from 1 to 10 mm, and more
preferably from 2 to 6 mm. The width W between the peaks 2a,
2a or the vaileys 2b, 2b _arranged alternately is preferably
from 1 to 15 mm, and m-ore preferably from 2 to 10 mm. |

On the surface of the peak 2a, sparse parts 2c¢ and dense
parts 2d are alternately formed toline with a constant ;Lhterval
in the longitudinal direction. The sparse parts 2c¢ are

recessed into a concave shape, i.e., lowered than the dense

4 i



The surface sheet 2 may be made of any-suitable sheet material. Exanples
of the sheet material include: nonwoven fabric such as

ai r-through nonwoven fabric, point-bonded nonwoven fabric and spun-bonded
nonwoven fabric produced by accunulating synthetic fibers, such as of PE
(pol yet hyl ene), PET (polyethylene terephthalate), etc., or conposite
fibers, such as of PE/ PET, PE/ PP (polypropylene), etc., and nmaking the
accurul ated fibers into a sheet forn1by t her mal melding' a porous film

formed with _a nunb@r of poresiand anm nated w t br qus _sheet on, the
skin cont acPPAg st Ue réFedf ; Ja%‘cfta*onp&péﬁsdﬁﬁ?o SOs‘rﬁfe F8Ffed Vith a
nunber of pores. The esheet mat eri.al s nag be used al one.as g S|ngle-layer
sheet or may~He°tRe %nﬂﬁQnﬁﬁ oft BREaCTFRMTYSTSH e 'sHeEfCt of el 15y

| am nating two or nDre sheets The constituent fibers for the surface
sheet 2 pref&faBl yoRRve T FE8REsB2FhSalt advgfe IRy 11e2E 579 @ /dtlex. | f

it is less than 1.1 dtex, the anount of |iquid ] _
compression by the means described later and have a density

of fipers per unit volume (hereinafter referred to as a fiber
densitv; higher than that of the sparse parts 2c of the surface

The titch p of the sparse parts 2¢ I1n the Iongitudinal
******* is preferably from 3 to 15 mm, and more preferably
from 3 tc 10 mm. The depth dimension d2 of the sparse parts
2c in the ~Z direction is preferably in a range of from 0.5
to 3 mm from the dense parts 2d (top) of the peak 2a toward
theabsorbentcorei3fromthestandpointsofhmmpyfeelinggiven
to the wearer and separation between the surface sheet 2 and
the absorbent core 3. The dimension wl of the sparse parts
2c in the longitudinal direction is preferably from 1 to 5 mm.

The sparse parts 2¢ preferably have such a shape that
when viewed from the longitudinal cross section (the same
direction as Fig. 2}, the shape from the dense part 2d to the
bottom part of the sparse par£ 2c is not perpendicularly
steep-~up but forms a curved surface. Owing to such a shape,
the dense parts 2d cf the surface sheet 2 in contact with.the

skin are prevented from giving harsh feeling to the wearer.

in crder to attain the shape, the shape of the edge of the dense



remai ning due to the capillary action is increased to give wet feeling to
the wearer. |If it exceeds 6.6 dtex, hard and rough feeling is given. The
basis weight (This may be referred to as "Metsuke") of the surface sheet 2
is preferably in a range of from20 to 120 g/nferr]. If it is less than
20 g/nerr], the surface sheet cannot provide sufficient elasticity to the
corrugated configuration thereof and is liable to | ose shape. If it
exceeds 120 g/nferr], it becones too rigid In the case where the
surface sheet 2 is a rrultl-la¥ sheet forned )y_adhering the entire
surfaces of P¥e- piUrHinNg yParsf 4<fe8tsthf %%Wﬁ%v%‘rf‘tfeal;rzl éecghé Pgdnedf8h
strength between the u | ayer
(upper sheet}s artFi%e 1oV &y &RPEToWSrPSKEBE) T2 n CI?{%)%%% E$EECt|on) is
preferably 0.49 Ninch (50 g/inch) or nore, so as to secure the durability
upon use. Wien t heé? &8Re%3or- XY éﬁ@ﬂ(hnlsmaéésﬂgt‘h% sgrfecR shent (581§Nhi nch),
t here

such a configuration, when a pressure from the body is applied

from the upper side {~Z) tc the lcwer side {~Z, of th

D

surface

w

heet 2, the center part of the surface sheet 2 is caved with

t
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~e bcth 2nds thereof, whereby the sur

I81)

ace sheet
2 is incurvated to a concave form. At this time, the individual
sparse carts Z2¢ are bent and approach each other, so that the
surface sheet 2 is incurvated as a whole. The peaks 2a of the
surface sheet 2 are bent only at the sparse parts 2c, but they
are nct bent at the dense parts 2d. That is, the peaks 2a can
be uniformly incurvated by dispersing the pressure from the
body to the sparse parts 2c, and therefore, no crease is formed
in the dense parts 2d. This can prevent the separation ofithe
surface sheet 2 from the surface of the absorbent core 3. Aas
a result, the permeability (transmissibility) of a liquid from
the surface sheet 2, more particularly from the peaks 2a of
the surface sheet 2 to the absorbent core 3 is not lost, so
that-the amount of the liguid remaining in the surface sheet
2 can bemade less. Thus, excellentdry feelingcanbe obtained,
and comfcrtable feeling can always be given to the wearer.

In the surface sheet 2 shown in Fig. 3, a plurality of
connecting parts 2e are'formed inside one valley 2b with a

prescribed pitch P, so as to connect between the adjacent peaks



tend to be cases causing a problemin that the upper layer is peeled to
float or is broken. When the entire surfaces of the upper |ayer and
the lower layer are adhered, the strenggh between the sheets is increased
to inprove the durability, as described above. However, on the other hand,
the finish of the surface sheet thus lamnated tends to be stiff. In such
a case, it is preferred that the upper and |ower |ayers of a corrugated
configuration are adhered and fixed to each other not in the peaks but
only at the bottomparts of the valleys, whereby the peaks to conme into
contact wit F3h@3sRiEnPaitreétifgsScah beefYhl shiedhor 8ugofp| §he Presenqg the
sanitary napkin 1 shown in Fig. 1 to Fig. 3, the surface sheet 2 is nade
of a mul ti- |4y &b O PRE LY ath nathdgd e HRIpA Ur el | 3O Wt shieek e of
nonwoven fabric. The surface sheet 2 is forned to have a corrugated
confi gurati owridiceeshegdvy shapell, by ntivhiptessmideyisoph thevbagyacsoneave
cross section and peaks 2a having a convex cross section extend in the
| ongi t udi nalmi(Mynidiedect i giheandlaseialter mat ekpearcamgedt iiq phetsr absver se
(X) direction. The bottomparts of the valleys 2b and the surface of the
absorbent cadwenc3iame adhereestoring force to recover the criginal state

of the surface sheet 2 upon releasing the pressure frcom the

bcav. Therefore, since the surface sheet 2 has an exce’ li=ant

Figs. 4A, 4B, 4C and 4D are perspective views showing
embodiments of arrangements of the sparse parts on the surface
sheet, in which Fig. 4A shows the first pattern, Fig. 4B shows
the second pattern, Fig. 4C shows the third pattern, and Fig.
4D shows the fourth pattern.

In the first pattern (linear array) shown in Fig. 43,
the peaks 2a extend in the longitudinal (Y) direction of the
surface sheet 2, and a plurality of sparse parts 2c are arranged
in the transverse (X) direction perpendicular to the peaks 2a.
In the first pattern (linear array), the sparse parts 2c form
a plurality of bent lines L1l extending parallel to each other
and arranged at reqular intervals. When the surface sheet 2
is incurvated to make the center of curvature radius directed

to the side of the skin contacting part (+% side) of the surface



10 and fixed to each other at the positions indicated with synbols (x)
in Fig. 2. The adhesi on between the bottom parts of the valleys 2b
and the surface of the absorbent core 31ig¢an be conducted, for exanple,
with a hot nelt adhesive. For application of the hot nelt adhesive, use
can be made of a silicone roll having the sane shape as the peaks 2a and
the valleys 2b. The roll is applied with the hot nelt adhesive in a bead
form inside the vaIIeys thereof, and is then nade in contact W th the
back surface of the.surface_she © ce di tqg th

di rection) toﬁaﬁbﬁ 't e mav gghg ga%%eéégt 5%2##% J% e e aher?%§ t he
adhesi ve can .be tran%f ELeg to H? Qagya§urgac§ gf L vaI %bﬂgﬁ t he
surface sheet 2. °This® oﬁly ?ﬁ ) 26" 8F"the Jur 2°tan be
adhered to the a orbent core 3 mhlle preventing the peaks 2a from
adhering t o Bact As shown in Fig. 3, the distance H (height

inthe Z . : .
In the second pattern (staggered array) shoewn in Fig.

43, the sparse parts 2c¢ are arranged alternately with respect

tc the adiacent peaks 2a in the transverse dirsction. That
13, the sparse parts Zc are staggered In the longltudinal
dirscticn, between the adiacent peaks 2a 1o the transverse

directicn. In the second pattern, a pluralicty of bent lines
connecting the sparse parts 2c¢c are formed in a polygonai line
fcrm. The resistance caused by the arrangement of the peaks
2a can also be relaxed with the bent lines.

In the third pattern (round array) shown in Fig. 4C, the
sparse parts 2c are formed on the peaks 2a inside the prescribed
region of the surface sheet 2 in a circular or elliptical form.
Owing to such a structure, the dense parts 2d having high liquid
permeability are formed inside the region. On the other hand,
the sparse parts 2c¢ in_the periphery outside the region have
higher retaining property of a liquid than the dense parts 2d.
It is visually confirmed that the interior of the prescribed
region is a part having a high absorbent effect of an excreted
liquid. Because the sparse parts 2c¢ iﬁéide the region have
low liquid permeability, unnecessary diffusion of the excreted

liquid can be suppressed.



direction) between the top of the peak 2a and the bottom part of the

valley 2b is preferably from1l to 10 mm and nore preferably from2 to 6
mm  The wi dth Wbetween the peaks 2a, ;ga or the valleys 2b, 2b arranged
alternately is preferably froml to 15 mm and nore preferably from2 to

10 mMm On the surface of the peak 2a, sparse parts 2c and dense
parts 2d are alternately forned to line with a constant interval 1in the

| ongi tudi nal direction. The sparse parts 2c are recessed into a concave
shape, i.e., lowered than the dense

parts 2d in the -2 dit®ciibict ddiieihel RS Bent: Cordens e &fdtedr & Cor rred
as extending in the transverse (X) direction in a strip form The dense
parts 2d ar @cd ¥ freRebiCieEt i rigloafd/igr FidonPPesENdnsPdys ¢ i fiears déscri bed
| ater and have a density of fibers per unit volunme (hereinafter referred

to as a fibéprmeerss Oppceinghietechan a paeselr ibled spakse PRI ans igi vhe
surface
the central part) of the surface sheet 2. In the surface sheet

2, 25 a result cf cecncentration of the sparse parts 2c o low
permeabi’lity in the central part therectf, the retélining ability
an excretad 1iquid in the central vart can be improved. The
difZusicn groperty of the excrated liguid in the transverse
d>recticn cf the surface sheet 2 can be improved by surrcunding
the geriphery of the central part with the dense parts 2d having
a high fiber density. As a result, the absorption rate to the
absorbent core 3 can be increased.

A production process of the surface sheet will be
described below,

Figs. 5 and 6 show a mold for producing the surface sheet,
in which Fig. 5 shows an upper plate, and Fig. & shows a lower
piate.

As shown in Filg. 5, a plurality of convex ribs 2la having
a prescribed length are formed in the longitudinal direction
or 2 press surface 21A of the upper plate 2%L. In ‘the upper
plate 21, gaps 21b having a prescribed length are formed between
the convex ribs 2la adjacent to ea;_ch other in the longitudinal
(Y) directilon. The convex ribs 2la are also arranged in the
transverse (X) direction, and the distances between the rows

adjacent to each other is set at a constant width. The gaps



sheet 2. The pitch p of the sparse parts 2c in the |ongitudinal
direction is preferably from3 to 15 mm and nore preferably from3 to 10
nm The depth dinmension d2 of the sparse parts 2c in the -Z direction is
preferably in a range of from0.5 to 3'fmfromthe dense parts 2d (top) of
the peak 2a toward the absorbent core 3 fromthe standpoints of bunpy
feeling given to the wearer and separation between the surface sheet 2 and
t he absorbent core 3. The dinension wl of the sparse parts 2c in the

| ongi tudinal direction is preferably from1 to 5 nm The sparse
parts 2c prefiey ably rhaved suchs tnGlape thathe ey wwewed if semetheon in

| ongi tudi nal cross section (the sane direction as Fig. 2), the shape from
the dense paide 2hus0 ddiecehot tomepant oefhicthe sparse part 2c is not

perpendi cularly steep-up but fornms a curved surface. OMng to such a

shape, the densecpakt §r3ds0buthecsUsiRCEr ShRel Aid pa@Rkach Whbhnthe skin
are prevented fromgiving harsh feeling to the wearer. In order to attain

the shape, the. shape,afnd Benedaef, therdedse rormed ribs 22a extending

in the longitudinal direction and arranged in the transverse

directicn 1n rows Fig. 7 1s a perspective view shcwing the
detazl of the ribs on the lower plate. As shown in Fig. 7,
cn -he upper surface of the ribs 22a, sparse part forming parts

(@]

P
A

[\

2b having a concave form, and dense part forming parts
having a convex form are alternately formed. That 1s, the
sparse part forming parts 22b are formed at reqular intervals.

The tco zarts of the dense part forming part 22c are comprassion

Figs. 8A, 8B and 8C are c¢ross sectional views showing
the state where the upper plate and the lower plate are
interfitted to each other, in which Fig. 82 is a cross sectional
view:u1thetransversedirecthnlofthedensepartformingpért
of the lower plate (on line a-a in Fig. 7} and the upper plate,
Fig. 8B is a cross sectional view in the transverse direction
of the sparse part forming part of the lower plate (on line
E~b in Fig. 7) and the upper plate, and Fig. 8C is a cross
sectional view in the longitudinal direction of éhe rib of the
lower plate (on line c-c in Fig. 7) and the upper plate.

When the upper plate 21 and the lower plate 22 are

superposed on each other in such a state that the press surfaces



12 part formng part 22c of the lower plate 22 described later is
formed to have a taper form(see Fig. 7 and Fig. 8Q). In the
sanitary napkin 1 having the surface sheet 2 wwth such a configuration,
when a pressure fromthe body is applled* fromthe upper side (-Z) to the
| ower side (-Z) of the surface sheet 2, the center part of the surface
sheet 2 is caved with respect to the both ends thereof, whereby the
surface sheet 2 is incurvated to a concave form At this time, the
i ndi vidual sparse parts 2c are bent and approach each other, so that the
surface sheefl2 asdiriurieaedaas @l eheThenpeaksiZa 2afa bhethsurdprae
sheet 2 are bent only at the sparse parts 2c, but they are not bent at the
dense parts gdatZhal dagh Lhe mpeaks 2acpatvbenWid enpky? 2 Heur ¥as ety
di spersing the pressure fromthe body to the sparse parts 2c, and
therefore, nglateasp. i Sinkdr n@avovdn e densgrpavisedbeftich €O Jravwant the
separation of the surface sheet 2 fromthe surface of the absorbent core
3. As a ressl gnchhei perinpalyial bkyrfLs apspd ssiti |skt*)‘hcgfsﬁeétq2"dja¢frﬁn the
surface sheet 2, nore particularly fromthe peaks 2a of

the corrugated configuration can be formed ty the ribs 22a and
~he Zonvex ril
The sparse parts 2c¢ and the dense parts 2d are

simultarn=cusly formed alternately on the tcp parts of the peaks

8]

Za alicng the longitudinal direction as shown in Figs. 2 and
3. That is, as shown in Figs. 8A and 8C, because the distance

dl between the compression part 22d of the dense part forming

4
]

the

XS]

Tart Zic o ower plate 22 and the bottom zetween the convex
ribs 21a of the upper plate 21 is set at a value smaller than
the thickness of the nonwoven fabric (surface sheet), the top

-

parts of the nonwoven fabric (surface sheet) are compressed
by the compression parts 22d of the dense part forming part
22c. As aresult, thedenseparts 2d havihg a high fiber density
can be fermed at the top parts of the surface sheet 2. As shown
in Figs. 8B and 8C, on the other hand, the distance d2 (depth
dimensicn of the sparse part) between the bottom between the
convex ribs 2la of the upper plate 21 and the sparse part forming
part 2Zb of the lower plate 22 is set at a value larger than

the distance dl on the side of the dense part forming part 2lc.

Therefore, the sparse parts 2c having a low fiber density



the surface sheet 2 to the absorbent core 3 is not lost, so that the
anmount of the liquid remaining in the surface sheet 2 can benade |ess.
Thus, excellent dry feeling can be obtained, and confortable feeling can
al ways be given to the wearer. | k8t he surface sheet 2 shown in Fig.
3, aplurality of connecting parts 2e are formed inside one valley 2b with
a prescribed pitch P, so as to connect between the adjacent peaks

13 2a, 2a at both sides of the valley 2b. Due to the presence of the
connecting parts 2e, the deformation ampbunt of the surface sheet 2 caused
by the presmrfeefrri@? theabody: ¢an fif: Bnpirksgedn ard @ rrl@sti ehéyco®f the
connecting parts e functions as a restoring force to recover the
ori gi nal st g8+t RgeSyYptage=Shret-2;upon rel easing the pressure fromthe
body. Theréfore, since the surface sheet 2 has an excellent recovering

force, the shape GhepgQftisnNaind @3hn@¥eN WNEArE8€ - VERRGEL 081 ScParsh

exerci se.

of the surface sheet 2 shown in Fig. 2 can be fcrmed ty the

gaps 21k precvided in the upper plate 21, whereby two peaks 2a,

- —~ - | 9} ! - ¥ —~ = I -
2a a2~ the sides 22 each valiley 2b can be connected £o 2ach cther.

_n the lcwer plate 22 shown in Fig. 7, since the sparse

¢t

part forming parts 22b are formed with a constant pltch p in
the _ongitudinal direction, the surface sheet having the first
rattern {linear array) shown in Fig. 4A can be formed. When
the sparse part forming parts 22b on the ribs 22a are formed
alternately {(staggered pattern), the surface sheet having the
second pattern shown in Fig. 4B can be formed. When the sparse
part forming parts 22b are formed in the ribs 22a on the press
surface 22A of the lower plate 22 in a circular or elliptical
form, the surface sheet having the third pattern shown in Fig.
4C can be formed. Furthermore, when the sparse part forming
parts 22b are concentrated in the central part of the press
surface 22A of the lower plate 22, the surface sheet having
the fourth pattern shown in Fig. 4D can be formed.

In order to mass-produce the surface sheet, rollers are
employed. That is, the upper plate 21 and the lower piate 22
are formed into an upper roller and a lower roller, respectively,
each having a roll form, and when a strip of nonwoven fabric

1s passed between the upper roller and, the lower roller, the



The sparse parts 20 may be arranged on the surface sheet 2 1in the
fol |l ow ng manner. Figs. 4A, 4B, 4C and 4D are perspective views
showi ng enbodi nents of arrangenents of the sparse parts on the surface
sheet, in which Fig. 4A shows the first!attern, Fig. 4B shows the second
pattern, Fig. 4C shows the third pattern, and Fig. 4D shows the fourth
pattern. In the first pattern (linear array) shown in Fig. 4A, the
peaks 2a extend in the longitudinal (Y) direction of the surface sheet 2,
and a plurality of sparse parts 2c are arranged in the transverse (X)
direction paipel cuikar osHden deaksg2a, Hig.t Beardd Feigspatheta 40 caear
array), the sparse parts 2c form a plurality of bent lines L1 extending
par al | el t(%é%ﬁ&hﬁﬁ{ﬁﬁls’Qnéoaﬁkﬁﬂged at regular intervals. Wen the surface
sheet 2 is incurvated to nmake the center of curvature radius directed to

tlze side of the sid ppeant agd | RehPRkhe(ddnwddd) rabrtibe; SWAaGRd under

the conditicn where the rollers are heated to a temperature

tc lose the shape therszof, <an -e formed. IT
is aisc possible that the nonwoven fabric before passing
cetween the rollers is subjected tTo a pre-heating treatment,
and examplies of the pre-heating treatment include passing
“hrough pre-heating rollers or blowing hot air.

While the absorbent article of the inventlon has been

~
ce

))‘

crined wit:

47}
I

refersnce tc a sanitary napkin, it may also be

3

smibcdied 1 ad fer incontinence and the like.

Q.

3
. a panty liner, a

o}
e}

As has been described in detail, according to the
invention, the surface sheet can be incurvated and deformed
at the sparse parts formed on the peaks, so that the surface
sheet is not forcedly bent at the dense parts other than the
sparse parts. Therefore, no excessive force is applied
between the surface sheet and the absorbent core, and the
separation thereof can be prevented. As a result,
deterioration of the liguid permeability and the diffusion

orocerty between the surface sheet and the absorbent core is
prevented to maintain dry feeling of the surface sheet.

Here, “comprises/comprising” when used in this

specification is taken to specify the presence of stated



sheet 2, it can be easily bent at the bent lines L1. Thus, the resistance
caused by the arrangenent of the peaks 2a can be rel axed. In the
second pattern (staggered array) shown in Fig. 4B, the sparse parts 2c are
arranged alternately wth respect to t2e adj acent peaks 2a in the
transverse direction. That 1is, the sparse parts 2c are staggered in the

| ongi tudinal direction between the adjacent peaks 2a in the transverse
direction. In the second pattern, a plurality of bent lines connecting the
sparse parts 2c are forned in a polygonal line form The resistance caused
by the arrangesenteof ihhegpeakssteiss eancahsondet$ eluaxedewiddt bhechent

i nes. In the third pattern (round array) shown in Fig. 4C the
sparse part s:-2€ -aeechoe ethddt 4 th peaks Ambpsicdd et 411 eser,| betegsegi on of
the surface sheet 2 in a circular or elliptical form Omsmng to such a

structure, the-glensefddendd Hayhephi ¢helegyid permeability are forned
inside the region. On 't he ot her hand the sparse parts 2c in the periphery

outside the regior: h@x‘b%cmhbgpgéuéeé}@&ﬁﬁﬂgr Prapekili ¥eft sand +& WL 1 Bagwhhe
dense parts 2d.

and described, the invention is not limited tc the embodiments

néad L2

(v

shown. Therefore, the scove of the Iinventicn 1s int

pe limzted solely by the scope of the claims cthat follow.



It is visually confirmed that the interior of the prescribed region is a
part having a high absorbent effect of an excreted |iquid. Because the
sparse parts 2c inside the region have _|ow liquid perneability,
unnecessary diffusion of the excreted Fitquid can be suppressed.

15 In the fourth pattern (pattern w nd sparse
peri phery) shown in Fig. 4D, the sparse parts 2% iﬁﬂ@ﬁﬂﬁﬁgﬁf&ﬂﬂ
concentrated in a prescribed region (substantial'lly” cthe centsral* part) of
the surface sheet 2. In the surface sheet 2, as a result of concentration
of the sparsmnTaritss c2ar®EDl aw: perneability in the central part thereof
the retaining ability of an excreted liquid in the central part can be
i mproved. The diif.fusi an gpsepelht oftcidiee exepeietnd aUiskdibdmel syansverse
direction of the surface sheet 2 can be inproved by surrounding the

periphery ofarddhes centt ah-parhebid therdeasenpatt $13deRa\¥mMe 1iquid-

recelving side of the absorbent laver for introducing excreted
~iguid frem the human body to the absorbent layer, the surface

sheet felnc of a corrugated configuraticn t©c have vallays and
peaks extending in a longitudinal directicn of the article and
alternately arranged in a transverse directicn perpendicular
©o0 the longitudinal direction, wherein

each peak is formed with sparse parts and dense parts
alternately arranged in the longitudinal direction, and the

surizce sheet has & lower fiber density in the sparse parts

than in the dense parts.

2. The absorbent article as set forth in claim 1,
wherein the dense parts are formed by compressing the peaks
intermittently in the longitudinal direction, so that parts

that do not receive the compression between the dense parts

are the sparse parts.

3. The absorbent article as set forth in claim 2,
wherein the peak is made uneven at the top thereof so that the
sparse parts form recessed parts and the dense parts form raised

parts.



a high fiber density. As a result, the absorption rate to the absorbent

core 3 can be increased. A production process of the surface sheet
will be described bel ow. Figs. 5.and 6 sgmuﬂﬁmwum ru’lmjoduci ng
the surface sheet, in which Fig. 5 shows® an uppéefal e . 6 shows
a lower plate. As shown in Fig. 5 a plurality 'of convex ribs 2la

having a prescribed length are fornmed in the longitudinal direction on a
press surface 21A of the upper plate 21. In the upper plate 21, gaps 21b
having a prescribed length are forned between the convex ribs 2la adjacent
to each other in the | omyiet athspabentYprdiiréet censeth€ceahvex cilbim?2Ba are
al so arranged in the transverse (X) direction, and the di stances between
the rows adjneenin theeandty @ hert hasseliiabnaiconstignin vhdtlengitheigaps

directicn of from 1 to 5 mm.

s, The absorbent article as set forth in claim 4,
vherein the sparse part has a depth dimensicn {dZ: from the
surface oI the dense part toward the absorbent cors of from

<
)
ct
Q
[¥8)
5

N

The absorbent article as set forth in claim 5,
wherelin the sparse parts are arranged with a pitch (p) in the

~Ar

=

i+tudinal Zdirecticn of from 2 to 15 mm.

W

7. The absorbent article as set forth in claim 6,
wherein the sparse parts are staggered in the longitudinal

direction, between two adjacent peaks.

8. The absorbent article as set forth in.claim 1,
wherein the sparse parts are arranged to surround a prescribed

region of the surface sheet.

9. The absorbent article as set forth in claim 1,
wherein the sparse parts are formed as concentrated in a

prascribed region of the surface sheet.



21b are formed as staggered in the longitudinal direction in the rows

adj acent to each other. On a press surface 22A of the lower plate 22
shown in Fig. 6, on the other hand, there are fornmed ribs ndi ng

in the longitudinal direction and arrang@d in thm&m ﬁ%gﬁﬁmectl on in
rows. Fig.7 is a perspective view show ng the 4 bs on the
| oner plate. As shown in Fig. 7, on the upper surfhace of the ri bs 22a,
sparse part formng parts 22b haV|ng a concave form and dense part
formng parts 22c having a convex formare alternately forned. That is,
the sparse part fDoni ngrheardisscdBenas e ftaidiRd aat deRIWaHhn NherMalis 1 The
top parts of the dense part formng part 22c are conpression parts

Figs. 8A 8BwaadeBE dme €4@5Sva2ChiONalnateWss ShowiRgeqat he S‘éég«"‘*& e the
upper plate and the lower plate are interfitted to each other, In

Fig. 8Ais acennss:segtsonalto WEWMddt tha Jdaansyer sa- Qkéﬁ‘ét 0Qf the dense
part formng part of the |ower plate (on l'ine a-a FoE % and the upper
plate, Fig. 8Bis a cross sectional viewin the transverse direction of
the sparse part formng part of the lower plate (on line b-bin Fig. 7)
and the upper plate, and Fig. 8Cis a cross



sectional viewin the longitudinal direction of the rib of the Iower plate
(online c-c in Fig. 7) and the upper plate. When t he upper plate 21
and the |l ower plate 22 are superposed o each other in such a state that
the press surfaces N 17 21A and 22A
face each other, the convex ribs 2l1a of the upper plate 21 each is
interfitted between the ribs 22a of the lower plate 22. Wien nonwoven
fabric intervenes between the plates as shown in Fig. 8A at this tine, the
surface sheet 2 having the corrugated configuration can be forned by the
ribs 22a and he convex ribBSPRAACT OF THE TMESE@EHURE parts 2c and t he dense
parts 2d are sinultaneously fornmed alternately on the top parts of the
peaks 2a al ong the tiarg tafdivia Idiveectioon assohpanTi RREIQSE 2 and 3.

That is, as shown in Figs. 8A and 8C, because the d stance dl between the
conpression part 22d of the dense part form ng

There is disclosed an absorbent article including an

absorkbent laver and a ligquid-permeable surface sheet placed

<

on a liguid-receiving side of the absortent laver =Zor

intrcducing excreraed liquid frem the human bcdy to the
absorbent laver. The surface sheet is of a corrugated
configuraticn to have valleys and peaks extending in a
longitudinal direction of the article and alternately arranged
in a transverse direction perpendicular to the longitudinal

diir=aczicn. Each peax 1s formed with sparse parts and dense

=

parts alternately arranged in the longitudinal direction. The
surface sheet has a lower fiber density in the sparse parts

than in the dense parts.

FIGURE 2



art 22c of the lower plate 22 and the bottom between the convex ribs 2la
of the upper plate 21 is set at a value smaller than the thickness of the
nonwoven fabric (surface sheet), the top parts of the nonwoven fabric
(surface sheet) are conpressed by the conpression parts 22d of the dense
part formng part 22c. As a result, the dense parts 2d having a high fiber
density can be forned at the top parts 9§ the surface sheet 2. As shown
in Figs. 8B and 8C, on the other hand, the distance d2 (depth dinension of
the sparse part) between the bottom between the convex ribs 2la of the
upper plate 21 and the sparse part formng part 22b of the |ower plate 22
is set at a value larger than the distance dl on the side of the dense
part formng part 21c. Therefore, the sparse parts 2c having a | ow fi ber
density suffering relatively |ight conpression are fornmed at
the top parts of the surface sheet 2.
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In addi tion, the connecting parts 2e in the valleys 2b of the surface
sheet 2 shown in Fig. 2 can be fornmed by the gaps 21b provided in the
upper plate 21, whereby two peaks 2a, 2a at the sides of each valley 2b
can be connected to each other. In the lower plate 22 shown in Fig.
7, since the sparse part formng parts 22b are forned with a constant
pitch p in the longitudinal direction, ,the surface sheet having the first
pattern (linear array) shown in Fig. 4Acan be formed. When the sparse
part formng parts 22b on the ribs 22a are forned alternately (staggered
pattern), the surface sheet having the second pattern shown in Fig. 4B can
be formed. When the sparse part formng parts 22b are fornmed in the ribs
22a on the press surface 22A of the lower jhlate 22 in a circular or
elliptical form the surface sheet haV|ng|Ehe third pattern shown in Fig.
4C can be forned. Furthernore, when the s nse ‘part forming parts 22b are

concentrated in the centralgbart of the 9 5 surface 22A of the | ower
plate 22, the surface sheet having th th pattern shown in Fig. 4D can
be forned In order to nmmss- prosﬁ%p the surface sheet, rollers are
enpl oyed. That is, the upper plate ;1_ the lower plate 22
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are formed into an upper roller anda | ower roller, respectively, each
having a roll form and when a strip of nonwoven fabric is passed between
the upper roller and, the lower roller, the

19 surface sheet 2 shown in Fig. 2, Fig. 3 and Figs. 4Ato 4D can be
continuously formed. At this tinme, when the nonwoven fabric is
pressed under the condition where the r élers are heated to a tenperature
of from60 tc 160[err]C, the surface shég 2 having higher stiffness, 1i.e.
difficult to | ose the shape thereof, can be fornmed. It is also
possi bl e that the nonwoven fabric before passing between the rollers is
subjected to a pre-heating treatnent, and exanples of the pre-heating
treatment include passing through pre-heating rollers or blowing hot air.
Whi |l e the absorbent article of the invention has been described with
reference to a sanitary napkin, it may al so be

A% N Y

<



enbodied in a panty liner, a pad for incontinence and the |ike. As
has been described in detail, according to the i nvention, the surface
sheet can be incurvated and def or nmed at the sparse parts forned on the
peaks, so that the surface sheet is not forcedly bent at the dense parts

ot her than the sparse parts. Therefore, no excessive force is applied
between the surface sheet and the absorbent core, and the separation
thereof can be prevented. As a reSult, deterioration of the

liquid pernmeability and the diffusion property between the surface sheet
and the absorbent core is prevented to maintain dry feeling of the

surface sheet. Here, "conprises/conprising" when wused in this
specification is taken to specify the presence of stated
20 features, integers, steps or conponents but does not preclude the

presence or addition of oRe @r. mdrfe other features, HntgegerdB steps,
conponents or groups thereof.




Al t hough vari ous exenpl ary enbodi nents have been shown and descri bed,  the———
invention is not limted to the enbodi nents shown. Therefore, the scope of

the inventionis intended to be Ilimted solely by the scope of the

clainms that follow 21 VWHAT | S

CLAI MED | S: An absorbent article conprising an absorbent [|ayer

and a |iquid-peraneabl e surface sheet placed gg a liquid- receiving side

of the absorbent |ayer for introducing excreted. liquid fromthe human body

to the absorbent | ayer, the surface sheet being of a corrugated

configuration to have valleys and peaks extending in a |ongitudinal

direction of the article ,and alternately arranged in a transverse

di rection perpendicul ar o the longitudinal direction, wherein each
peak is formed with sparse parts and dénse parts alternately arranged in

t he | ongitudi nal directiq?, and the L

LS

R




dense parts. 2. The absorbent article as set forth in claiml
wherein the dense parts are forned by conpressing the peaks intermttently
in the longitudinal direction, so that parts that do not receive the
conpressi on between the dense parts are the sparse parts. 3.

The absorbent article as set forth in claim2, ggwherein the peak is nade
uneven at the top thereof so that the sparseparts formrecessedpartsand

t he denseparts formraised parts. 4, The absor bent
article as set forth in claim3, wherein the sparse part has a

di mensi on(wl) in the |oggitudinal

[}




direction of from1l1l to 5 mm 5. The absorbent article as set
forth in claim4, wherein the sparse part has a depth dinenson (d2) from

the surrace of the dense part toward the absorbent core of from 6 to
3 mm The absorbent article as set forth in claimb5,

wherein the sparse parts are arranged with a pitch (p) in the |[|ongitudina
direction of from3 to 15 mMm 7.4 The absorbent article as set
forth in claim6, wherein the sparse parts are staggered in the

| ongi tudi nal direction, between two adjacent peaks. 8. The
absorbent article as set forth in claiml1l, wherein the sparse parts are
arranged to surround a prescribed region of the surface sheet. 9.

The absor bent artich as set forth in claim1l,
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| east one

The absorbent article as set
there is provided at

10.
3/3

wherein the sparse parts are fornmed as concentrated in a prescribed region
wherein in each vall ey,

of the surface sheet.

forth in claima1l,
connecting part to connect between two adj acent peaks.
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