; e3ed226hT|]-1 ABSORBENT ARTI CLE HAVI NG FI BROUS LAYER ON SURFACE BACKGROUND
OF THE INVENTION Field of the Invention 5 The present invention relates to
an absorbent article having a surface layer, in which a porous filmand a
fibrous layer are conbined, for increasing the wearer's confort during
wear. Description of the Related Art 10-Absorbent articles, such as

sani tary napkin, disposable diaper or the like are typically of
construction in ISOREEN Pe FIEROUS I guid o laper meabl e
backi ng sheet, a%%ia iqS? pé?%ggb e sur?gft nat§¥?§ﬁa9§'?§Pg“§§2r t he
liquid receiving side of the absorbent |ayer. 15 As the surface material,

it is known in the art to use a synthetic resin filmsheet fornmed with a
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to pass throug he h sorbed in the absorbent |ayer.
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Description of the Related Art

10 Absorbent articles, such as sanitary napkin, disposable
diaper or the like are typically of construction in which an
absorbent layer is laid over a liquid impermeable backing sheet,
and a liquid permeable surface material is laid over the liquid
receiving side of the absorbent layer.

15 As the surface material, it is known in the art to use
a synthetic resin film sheet formed with a large number of
through holes. 1In this film sheet, the large number of through

1 holes function as courses or ducts for permitting passage of
liquid. Therefore, the liquid applied to the sheet surface is

20 permitted to pass through the holes to be absorbed in the
absorbent layer. Hereinafter, such a film with holes is
referred to as a porous film.

This porous film sheet never exhibits capillary action
for retaining liquid around the through holes, unlike a

25 non-woven fabric made of fiber aggregate. Therefore, the

liquid applied to the film sheet surface can be easily guided

to flow into the through holes. In addition, by adding



t he absorbent |ayer through the through holes. However, the porous film
sheet is liable to stick to the 5 skin of a wearer. Therefore, it hardly
follows notion of the wearer's skin to thereby possibly provide irritation
to the skin. In addition, the porous filmsheet is inferior in the function
of pulling (attracting) fine drops of I+rQuid fromthe wearer's skin to the
sheet, as conpared with a non-woven fabric. 10 As a result, it is liable to
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wearer’s skin to the sheet, as compared with a non-woven fabric.

10 As aresult, it is liable to provide wet feeling to the wearer'’s
skin.

On the other hand, also known are a sheet in which a resin
layer is formed into strips on the surface of the porous film
sheet, and a sheet in which a thin non—woven fabric is laid

15 over the entire surface of the porous £ilm sheet. These sheets
are intended to make advant;age of the merits of the porous film
sheet.

However, although the former can reduce the contact area
with the wearer’s skin, it still remains difficult to follow

20 motion of the wearer's skin. Therefore, it is difficult to
prevent irritation to the skin. On the other hand, although
the latter can provide soft contact feeling to the wearer’'s
skin, the non-woven fabric is liable to retain liquid by
capillary action of fibers forming the non-woven fabric.

25 Therefore, it is liable to provide wet feeling to the ﬁearer's

skin.



contact feeling to the skin of a wearer, and hardly causes retention of
fluid. According to the invention, there is provided an absorbent article
conprising: a liquid pernmeable surface 10 | ayer; a backing sheet; and an
absorbent | ayer interposed between the surface |ayer and the backi ng sheet,
the surface layer including: a porous frl3mhaving a plurality of through
hol es; and a fibrous |ayer disposed on the liquid-receiving face of the
porous film the fibrous Iaye?UQﬁhﬁg ﬁg Elfﬁ@£&%¥0 5 of strips extending
in parallel and spaced apart fromeach other, each strip of the fibrous

|ayer being fixed difh Lo BatONsyLhLIALAPBEEH ho#h08 AR 1h0DPe, SO LAl the

porous filmis exposed between adjacent strips o aye he
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and each Str£é£é¢%{6ﬂ5%¥iffﬁWf?n adj acent fixing portions away fromthe
porous film~“to forma plurality of |loop portions. In this construction,
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L between adjacent strips of the fibrous layer.
The absorbent article according to the present invention
20 can easily guide the liquid to the absorbent layer through the
holes in the porous film. With the strips of the fibrous layer,
moreover, the absorbent article can provides soft contact
feeling to the skin of a wearer. Since fibers appearing on the
surface of the fibrous layer can follow motion of the skin of
25 a wearer, still moreover, irritation to the wearer’s skin can

be reduced.

Preferably, the fixing portions are spaced apart from



-5 portions. For exanple, the fibrous |ayer may be forned of a bundl e of

continuous filanents. Alternatively, the fibrous |ayer may be forned of a
non-woven fabric. In this case, it is preferred 5 that each strip of the

fibrous layer is formed of a bundle of thin strips formed by cutting the

non-woven fabric. BRI EF DESCRI PTI ON OF THE- DRAW NGS The present invention
w Il be understood nore fully from 10 the detail ed description given

of  the. pr oS SYENE B WA CheLhB g ehd YriEh the QIR LD ATRUTN
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pattern of aof B{@L’sﬁur@ﬁ? %a%e&qroﬂérébbg}, thé liquid can flow down

along the slope of the loop portion toward the porous film so
that the liquid can be easily guided to the through holes.
o For example, the porous film may be contracted in the
| 10 direction along which the strips of the fibrous layer extend,
after the strips are fixed to the porous film, for reducing
the pitch between adjacent fixing portions for raising the loop
portions. In this construction, the porous film may be formed
of a stretchable synthetic resin film. In an alternative, the
- 15 absorbent article may further comprise an elastic member fixed
on the porous film, for providing contracting force to the
porous film. In another alternative, the porous film may be
formed of a heat-shrinkable synthetic resin film. 1In the case
where the porous film is formed of the stretchable synthetic
20 resin film, it is preferred that the through holes are opened
in a quadrangular shape, so that the porous film is formed with
separation strips separating adjacent quadrangular through
holes, the separation strips extending obligque relative to the
direction along which the strips of the fibrous layer extend.
25 Preferably, a total length L along the cutermost surface
of each loop portion, between adjacent fixing portions, is in

a range of 1.1 to 4 times of a pitch P between adjacent fixing



Fig. 7 is a plan view show ng a further exanple of fixing pattern of a
fibrous |ayer and a porous film Fig. 8 is a plan view show ng a stil
further exanple of fixing pattern of a fibrous |ayer and a porous film 5
Fig. 9 is a partial section of Fig. 8 and Fig. 10 is an expl anatory
illustration show ng steps of one exanpréSOf a manufacturing process of the
absorbent article according to the present invention. 10 DESCRI PTI ON OF THE
PREFERRED EMB&BEMRN. The present invention will be discussed hereinafter in
detail in terns of the preferred enbodi mrent of an absorbent article

according to the preseanglegnthent bidus SfRicaNGayt Be tAMTREE 8FPA BN e
drawings. In the follow ng description, 15 nunmerous specific details are

set forth i nopredaitinMous0FilgmentH0r Qualerdsraddnding Kifbridie PhFesMa

invention. It will be obvious, however, to those skilled in the art that

the present pbavRHmeNolBY nod-ovell £88r 16 { Not thhigseaseGHf 1§ fﬁe-{ffeéﬂx%d In
ot her instance, well-known structure are not shown in detail O in order to

avoi d unecesRat Ye£¥S G ity oFf thBefphesestldywentd ddrmedlotlaivule of
perspective view show ng an absorbent articl'e according to a first

enmbodi ment o&niﬂes@fgpsn_fofm@nﬁ%%mﬁgg Zhé SnénPRdvér! ta9eids on of the
absorbent article showmn in Fig. 25 1, Figs. 3 and 4 are enlarged plan views

showi ng exanples of a preferred porous film Figs. 5 to 8 are partial plan
vi ews showi ng exanples of fixing portion pattern for fixing a fibrous

| ayer, and Fig. 9 is a papizy mescérorrdn S e fithwbeed bent article 1
shown in Fig. 1 is a sanitary napkin. Throughout the disclosure and clai s,

a direction identifhepraseit ahventXohSwiel Ber@sddfs Bsodimdir @ﬁliftﬁrcﬁd
direction and 5 a direction identified by an arrow Y is referred to as

| ongi t udignal tHer eldtadn.edTh@eS660pDEOH Filved] EhdrBffiafbel NGRS he iy ti on
2, and a front portion 3 and a rear portion 4 |ocated at opposite sides of

the internmedagtompahying dra@inget hosi €RePYPrdfRtT el Embad indody ol e
absorbent article 1,
present invention, which, however, should not be taken to be
limitative to the invention, but are for explanation and
understanding only.
15 In the drawings:
Fig. 1 is a perspective view showing an absorbent article
according to a first embodiment of the present invention;
Fig. 2 is a partial section of the absorbent article shown
in Fig. 1;
20 Fig. 3 is an enlarged plan view showing one example of
a preferred porous film;
Fig. 4 is an enlarged plan view showing another example
of the porous film;
Fig. 5 is a plan view showing one example of fixing pattern
25 of a fibrous layer and a porous film;

Fig. 6 is a plan view showing another example of fixing

pattern of a fibrous layer and a porous film;



10 side | eakage preventing walls 5 and 5 extending in |ongitudinal
direction are provided. To the side | eakage preventing walls 5 and 5,

el astic nenbers are provided for applying elastic contractive force in the
| ongi tudi nal direction. By the contractive force, the main body of the
absorbent article 1 15 is bowed in the |-dmgitudinal direction (Y direction)
and the side | eakage preventing walls 5 and 5 are raised up fromthe
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- a preferred porous film, Figs. 5 to 8 are partial plan views

showing examples of fixing portion pattern for fixing a fibrous



25 mm and the preferred range of the distance W is from0.5 to 10 mm 1In
a region where the fibrous layer 12 is provided, the area ratio of the
fibrous layer 12 to the porous film1ll (i.e., the ratio of the area
occupied by the fibrous layer 12 to the - to surface area of porous film
11) is preferably in a range of 5 to 30%.7Wen the area ratio of the
fibrous | ayer 12 exceeds the foregoi ng range, nost of the quuid applied to
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direction are provided. To the side leakage preventing walls

5 and 5, elastic members are provided for applying elastic
contractive force in the longitudinal direction. By the
contractive force, the main body of the absorbent article 1
15 is bowed in the longitudinal direction (Y direction) and the
side leakage preventing walls 5 and 5 are raised up from the
liquid-receiving face of the main body, mainly at the
intermediate portion 2, to form three-dimensional shape.
As shown in Fig. 2, the main body of the absorbent article
20 1 comprises a liguid impermeable backing sheet 7, an absorbent
core (absorbent layer) 8 and a liquid permeable surface layer
10, which are stacked upward in the order named above. The
surface layer 10 includes a porous film 11 and a fibrous layer
12 stacked thereon. As used herein, the term “porous film”
25 refers to a film formed with a plurality of through holes.
The absorbent core 8 is provided to extend over a part

of the front portion 3, the intermediate portion 2, and a part



-11 5 the surface side to formloop portions 14b. The fixing lines 13a of
the odd nunber strips (i) are offset fromthe fixing lines 13b of the even
nunber strips (ii) by half the pitch P. In other words, the fixing |ines
13a and 13b are arranged in such relation that one fixing line 13a is

| ocated at m d-poi nt between adjacent fi-X ng |ines 13b and 13b. Therefore,
the peaks of the | oop portions 14a and the peaks of the | oop portions 14b
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surface of each loop portion 14a and 1 bet ween adjacent®tixing Tines, is

pref er ablyy ié‘fatﬁé‘“ﬂgaf?fp&rﬁfm? jimes of the pitch P, and
Normally, in case of the sanitary napkin, it is preferred
that the fibrous layer 12 is in a range of at least 50 to 100
mm in the longitudinal direction (Y direction) and in a range
~of at least 10 to 80 mm in the lateral direction (X direction).
25 The backing sheet 7 is liquid impermeable and is formed
from a water vapor permeable resin film, a non-woven fabric

or a laminate of a resin film and a non-woven fabric. The



-13 nore preferably in a range of 1.1 to 4 tines thereof. As shown in Fig.
2, since the fibrous layer 12 is raised fromthe surface of the porous film
11 at respective |oop portions 14a and 14b, the liquid applied to the
fibrous layer 5 12 may easily fl ow down toward the porous film1l to be
easily absorbed in the absorbent core 8-®hrough the holes 1la or 1llc of the
porous film1l. On the other hand, since the holes of the porous film1l1l

are exposed HetWgahadeeng $k1irBemeh tggyglﬂlgﬁvsg%ﬁ&gé @]h%hsnh' %ﬁl}eg can

appl i ed tﬁ tre surface layer 10 10 may | es
Ot her hand. G e S bt P 12‘%?{’??%%%?"’&2 S AR AL Ehe Helkd 18
separat ed by {fifid peiR@abl8ghpkid OtnliR aﬂgffnnam@e o APORE BALO Lhe

fibrous |ayer sprea by capillary e the |X|ng I nes serve

to shut dowry Riapanald o YorsiPadiohd Airddiala P ifed Nl QUiflegan be

prevented from spreading over e surface o ace ayer 0 not to

glh\(;\?vl \rAS: ?:;12%2}0 pr e%eérérlg& e][rbé(;sr ITEI’II% #érﬁe?’%‘ rous O%eglmaﬁlt e?h%gb%&\%"
EEBE 11

gﬁgglrJanLl a a“slp)f(;fﬁ'e (%Ifsl ﬁgjs@s].{ﬁ&)% létt ralr CB': Its}jgpgfatl gnost rips 11b

separating adj ace@n@@ﬁ@ﬂﬂé&ﬂ%‘goggggé&e&@g gai%' B Ol | fendd! Bbyeal O g

the longitudinal axis (Y directi e porous

angl e 8 of eagh &y QQB 1epa @éﬁ gg ﬁfé&&]@@fg&@%ﬁ@&%%bn

| ongitudinal axis iIs pre era y In ran e preFérred

embodi ment %mmﬁ_%% 0% i Kte %qf@}m% | 11a
is in a rané% of 0.38 to 7. " a opeﬁﬁﬁg area‘?atlo of trgfﬁggég "11a
is in ajpan 12 dP @% véﬁ EQB?H& t ']

separation st lﬁgs 5 11€ canobe stretche |n ﬁ% |re€?$§%;by s tcller
stretching | 1 ot L vdif kaghig hol es 1la |s el ongated in the Y
direction wt uci ng the t||t|ng angle B . By releasing the stretching

| oad or force, th% o R Q‘iimf'lhmfé;:m%?ltﬂg @&ff&éﬁaia{pg e AY éx%gst g to

restore its original shape. 10 The porous epare

formng the ép&@élélﬁf&cﬁléﬁilrrﬂﬁipra{@qégsﬂ hal rapd agstcL d&Sidh. S%htp%
LLDPE, LDPE, HDPE, PP, EVA or the like, or mxtures t ereof or a fi

forned of tr}ﬁif@&&é‘%ﬂ Q:h"'é’%b%h'scfwﬁbﬂ €H@hfﬂ§r§t§=5§a 25i Ok

uret hane or the |ike. | i view of formation of the ortlons %4a and

14b, wheg 3 @ﬁpe@pf tI%“%hleeeﬁEdS&hﬁehE' S’ 19 ﬁg@eg @P%cﬁ%é @1t he

porous film the restoration ratio (elastic rec ron1stra|n IS

preferably asgeaties {hadvPiuslustrips60% thle 'ﬁﬂw&éﬂeiai%ﬁfférfﬁ that xt he

surface of the resin 20 filmis treated to be hydrophilic by applying a
surface actiyprageitn Ael @ﬁewﬂ@%lahbaewia%léaéu b€h8£ byn&2G3¢aRGed
surface active agent in the resin fil I'f the porous fifmi1lis treated to

be hydrophilightdheaid purd KARldSH ﬁbﬁé@:f‘}é @ﬁ%&ﬁ%n@%ﬂr& s @YS thigt 0

the hol es 11a. Furthernore, in order to reduce 25 contact are to cont act

with the \A/eafmr&sslﬂa@efron@w%@saﬁléltaéétqsbeﬂ ttﬂesa&ps.fzéﬁ{: ihPh bevi de
smal | unevenness on the filmsurface. It is also preferfed to

whitenipg cHe 10FGRN fafdit IR, $HEpDdd AN T1I0%RP = '1%119'%‘311%%'& film
formng the porous film
of through holes (openings) lla or llc formed in the porous
film 11 are exposed (see Figs. 3 and 4).
The preferred range of the width W1 is from 1.0 to 10
mm, and the preferred range of the distance W2 is from 0.5 to
25 10mm. In a region where the fibrous layer 12 is provided, the

area ratio of the fibrous layer 12 to the porous film 11 (i.e.,

the ratioc of the area occupied by the fibrous layer 12 to the




On the other hand, it is also possible to use a porous film 11A forned with
a plurality of circular holes 11c as shown 5 in Fig. 4. For formng the
fibrous layer 12, a bundle of continuous filanments extending in the Y
direction is preferably used. For exanple, it is preferred that a tow ( i.
e. , a bundle of continuous filanents) 4 $0cpened and w dened (spread) to
have a uniform 10 thickness and is then divided (separated) into a
plurality of i i t 1 i i.n

i ndi vi dual sstﬁ%dsé%f%deqﬁ i aﬁelrrﬁ ;1;&5 Y!nsd H%ee%ggagfl\%e@rne%t E'Jeg%ﬂebrogus
layer 12 is 4 orgreghof the bundle of the continuous filanents, a fineness of
the continuous 15 filaments is preferably in a range of 1.1 to 8.8 dtex.

Lot 1 Snl e 1 an0C widIP (rRORrBAr LaORg df 2 RNG RIBIPYALER S LRI e

condition after deformation in t rection an I rection,

Vortical ai Per iRy FARRS, P B2 e TGP PR LTS fBeat Thyel
b , t I j d k [ ,on .
2001 ity Son ThashPRer ey A8 e MBI er, 187 B AT EBHAIT ablg,

above, the filofill Snshpulshdiare skitie bagkhog fag,etmomafﬁé#éf&g‘%gthe

Mor eover, the contl nuous anents as use er el are 25 prerera

Cesmeet ve S fad@ Gy d Vi & udlayfid RSO GO0 WAL T LN ATRED S Wl

respective |'oop portions 14a an & approprtatery entangred one

anot her whi lvﬂlé’@itrﬁé"ig@](ﬁ% rahtﬁ[ Gokn@ﬁﬁe???PSMstfafrgﬁﬂeﬁ ‘?L%ssﬂ%lﬁ%’nhitgggt he

| oop portions 14a an I vi dua anent’s ave freedom i tion
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may be crinpe a crinper upon production®o fiTamen and N er of

crinp myy f%é@%%fs%:ﬁvﬁ%eﬂ%fﬁ .ﬂéﬁ@eN%éyi%&‘iﬁj;%ht%ﬁe@h‘@ Srtace of

pre-heating ca t arr. ernative e cont1 nuous

[}l ament s TohdBotb@efih 96| 14 WMk cCRieh W kel Jithy Qieflial! of
n p an

of resin form the filanments by repeating draw ng relaxing He 10

filaments whey ther 38 Std WML &{oes;ﬁ}%géliri f%?r %%%{)iidilln% d&Q%&‘l{}%it'IB@nng

condition of the conti'nuous il anen i Vi al

filament pehtg.ﬂﬁgﬂhéé%égfgfgﬁ%ﬂ) in arange of 5 to 40, and nore
preferably in a range of 5 to , and the nost preferably in a range of 15

to 30. AlSo, cfimolBnaRAuLNSAf. 8l AEhLCidd: Paddie stk yPUhd eiFERk | S
preferably greater than or equal to Yo
15 layer 12 are indicated at (i) or (ii). The strips indicated
at (i) are referred to as odd number strips; and the strips
indicated at (ii) are referred to as even number strips. The
individual odd number strips (1) are fixed on the porous film
11 at fixing lines 13a formed at a constant pitch P in a direction
20 along which the fibrous layer 12 extends. On the other hand,
the individual even number strips (ii) are fixed on the porous
film 11 at fixing lines 13b formed at a constant pitch P in
the direction along which the fibrous layer 12 extends.
The individual odd number strips (i) are protruded
25 between adjacent fixing lines 13a toward the surface side to

form loop portions 14a. The individual even number strips (ii)

are also protruded between adjacent fixing lines 13b toward



Nunber of crinp is based on JI'S L-1015 and crinp nodul us of elasticity is
based on JIS L-1074. In case of the filanent of a fineness less than 5.5
dtex, an initial load of 0.49 mN 20 is applied in pulling direction, and in
case of the filanment of a fineness greater than or equal to 5.5 dtex, an
initial load of 0. 98 MmN is applied in pallld ng direction. Nunber of crinp
referred to i s nunber of threads (peaks) per 1 inch (25 mm) when the

1L S A 8 Ly R D T
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ot os. o e EAG o ine PR Shef Grodba U by BRER SR it

(i Panent s ar 0" S orer By 1 FRinEs LRErc PR Shgriars ibabehia <o
b7 cak, when ThE et ERE Ao der e T8 R 5985hed 2 piike b o5
Japl e;the TestoRfntATRRE e REno, Tlnsfy Tab, 20, 38 S ulkridontilhee o
e L s
and each 20 T 91 Seare Toob ARl SRR O 08 hefHRt Balen oo™
absor bent ar 1ol e 0F SHESURAEeTHERL b AR AT Rttt agidon o

the |ikqq s appliehi. e | 400 A2, PYLLA {40 JProns Lave,da, it

fl ows along e continuous frlanen 0 reac e por

absorbed by {jig ANSQIASHY nGARerS (RLANEN {E NYiGE SFARE Al Qfs 1G0T OUS

12 are stacked on the elastically stretchable porous film 11
in a condition where the porous film 11 is stretched and are
fixed to the stretched porous film 11 at respective fixing lines

15 13a and 13b. Thereafter, stretching force on the porous film
11 is released to contract the porous film 11 by elastic
contracting force to restore the original condition. At this
time, the interval between adjacent fixing lines 13a and the
interval between adjacent fixing lines 13b are reduced to form

20 the loop portions 1l4a and 14b projecting from the surface of
the porous f£ilm 11 by the fibrous layer 12.

In the absorbent article 1, as worn, the loop portions
14a and 14b primarily contact with the skin of a wearer. This
reduces the possibility that porous film 11 will come into

25 direct contact with the skin of a wearer. Since the strips are
protruded to form the loop portions 14a and 14b, the fibrous

layer 12 is flexible enough to be easily deformed in the X and



-18 film11. The fibrous |ayer 12 for use in the surface layer 10, 5 10 15
having a property to infiltrate liquid and fornmed of continuous fil anents,
is preferred to have a basis weight of 20 to 200 g/n2. If the basis weight
is less than 20 g/ nR2, nunber of continuous filament becones too small to
forma thick filanment loop portion on thd2surface of the absorbent article
1. On the other hand, in case of the article, in which the flbrous | ayer 12

is fixed on &héli;’@é{?ﬂéné' ! @ﬂéré’ﬁb!#%attﬁéjsﬂl%odg ié;%% 2 e ﬁfﬁxﬁh}} he

fibrous layer 12 is less than the regol ng range, f|X|n

strength canle?,lQﬁ R&t fhReds e g%ﬁx%h%r ? Rdeo! flai‘af};bﬁ‘%‘éécon | nuou

excess of the toregoing range, lary effect betwe

filaments beegggsy X&f—‘stiievﬁle& ekrg r@]?il? Cbie F‘;%Sritf'l%lﬂg ﬁe'f‘ii‘ﬂoql g n

the fibrous layer 12 to provi e wet feeling to the wear er € continuous

LLL?‘Z‘SREE. L"%ﬁ%@%e%??% cIrRion Ty Fe EheR iR PR Thoy And T3 R ous
film 11, §er p@%tmy Q‘d%”saﬁd' nts 'tﬂﬁltu%ﬁ;’xe @?{&1 dgﬁ ehs B as

t hose of PE pol yet PP (‘pol ypropyl ene) or P ene

t erepht hal at g?) t%_ﬁi_ﬂ(h) ‘rjﬂ%‘zﬁ%}ﬁ WRE G mbvRe Egdgpgﬁagﬁt ghe%éfi u&'%ﬁjéle assUCh

as those of and conj ugate ers o

structure, s 5,

Formed of synthaohPagELy it E%B:?EBF?*E"?%&&‘%%%?Efg’ihi%&ﬁo&fﬂﬁg‘é%m a
hydropht 11 ¢ agenkefeeRds ADR1A o0 thiardifirle, SUREAETE,Bl1skIEPARM & TaddE dfii .
It is also preferred that e continuous filanents conta I norganic

filler for V‘Qb&e?gﬁﬂceéyigﬁffeiirf:i‘f'é{:'ﬂhgxfgélﬁﬁgt@ﬁ ﬁéeweafﬂe)} gement of

0.5 to 10$ by ning proces cont I nuous s may

easily gepceal (h'gﬁ)th@ac?éﬁ%ﬂhnﬁl %@sﬁéﬁﬁﬁpx faérlre o h§1ﬁ<§’é%Q9{}{dﬁ&cﬁ1aﬁ”°m

external 5 view. The i ndivi cdnt’1 nuous nt's may have circular or

nodi fi ed _CI’O?_ geﬁﬁkﬁﬂonyei@% dhal ?Mfauaﬁ:é'efo &'%eréfs ]fglyer e1‘2].brous

hydr ophilic rs such as those of rayon on br ous

content of 57593009 lﬂ:oﬂ@tﬂgtsuﬁaéé)olfoﬂge ']H?ﬁ% i ac?ﬂjiﬁ PPCI%hl%ﬁr H%Hrl?lghlo

cellulose fibers to the fibrous layer 12 with a esl v

alternative, phig ﬂéi@ﬁaﬁoﬁ h ifi! X?Hﬁah.ﬁ¥€ra o éﬁgﬁ%%ge ﬁgﬁ\fﬂl’?é

yarns, split yarns or the |iKke. yarns are prepared by sI|t I ng
(cutting) a éﬁéb@.f'iﬁaféﬁéké!“é%en if the loop portions 14a and 14b are

15 crushed by the pressure from the skin of a wearer, they can
easily recover to its original shape.
In order to form the loop portions 14a and 14b having
such high bulk restoration ability as set forth above, the pitch
P of the fixing lines 13a and 13b is preferably in a range of
20 3 to 15 mm. In addition, it is preferred that a ratio of the
“height H to the pitch P is in a range of 0.5 to 2, wherein the
height H is measured from the surface of the porous film 11
to the peak of each loop portion 14a and 14b (See Fig. 2). Also,
the height H is preferably in a range of 2 to 15 mm.
25 Moreover, a total length L along the outermost surface
of each loop portion 14a and 14b, between adjacent fixing lines,

is preferably in a range of 1 to 5 times of the pitch P, and



strips ( filanments ) and by drawing the thin strips in the 15 | ongitudi nal
direction. Here, the drawing may be omtted. Split yarns are prepared by
splitting a filmin a width direction to formfilanents joined in net form
In .another alternative, as the fibrous |ayer 12, a non-woven fabric may

al so be enpl oyed. Exanples of the 20 nonl@wven fabric include a through-air
bonded non-woven fabric, a point bonded non-woven fabric, a spun |aced

non-woven f gyl prae fEtdiilypwh non e abry Go AN G HIRY ddE ,non- woven
fabric (i.e., multi-layer 'non-woven Tabric) 1 n which spun bonded non-woven

fabric (S) and nelpgdkawy ngﬂ-pmj/_eaff abrbe € i U Lha i SM
SSM5, SS, or the like. A#Dngst_, a through-air %(]):ﬁded. %ggb\%o%/feﬁ'éf gg?%./?di S
preferred forrdi obnel éuﬁf@céawthzh%dm-sm%fﬁpraﬁ PRY Q@t?_b‘%_ &Bbp C
plurality -20 of strips having a predeterm ned w dt corPespon ing to the

Wi dth of thecdidis afaal BRAf 1 PFOUshé %g%lﬂizapﬁh.tjﬁﬁn%iﬁ’l%}fiﬂrtodé 18489

possible to'slit (cut) the non-woven ric into thin strips (filanents)

havi ng agnugfy £85 i W U Tod RERy RewarW €h8 Rrddie Atk 23 g& ﬁéegﬁﬁggous

| ayer 12, so as o formeach strip of the fibrous |ayer 12 by bun t he

thin strips gfsddtsed Qi vR¥CAbESPREAL dOES B HROUSh LRE HBYeHe f B4R the

| ongitudinal direction. Preferred fibers for use’in the non-woven fabric as

set 10 forth,ghgwe ph-eusorliyfal d DRl benbrPREAAO s £RES- S8l es oF
structure, having Sheath portion of lower nmelting point of resin than the

cor e por i Oy SYokows ea9ReL 91 RElRPod2 BEtualen Rk FReeTRo CONA YA el

synthetic fibers are preferred to have a fineness o and a

fiber | engt iy alr il tyRk TR, THES 148141 DSES: 88 ocs ek ahlaide 1aydnonpi | o

1 .
for use by applying a“surface active age on their surfaces or by kneadi ng

a surfagp agidy &A0aY f1RF EnRbOthbt hbtedl Sompi$f it i1 BG4
contain i norgalyhi c fi Ir}fer for whitening, esuch 12[8 tﬁ%ﬁ%um o;'i g}reﬁ%opl'pﬁéal i ke.

Wth the whigeh ngeifpreiindd lifroReig st Ladwinag in the fibers, the

resul ting non-woven fabric nay provide a cloth-li'ke appearance and nmay

enhance the effectopferonagald MARENH M thleoahaaRIARAd sith ibae o@bsarbent
core 8. The conjugated fibers may be otherwi se of a hollow or nodified

Cross- sect i OfibidusiNl affelrel DadFe SepBHAtdd BYT Ehoff ik iRy AghkaW 95 Jpdihi ed
cross-section nmay be used for the non-woven fabric. I'n another alternative,

for the non-spuen f athd Q.,iqﬁ].lhﬂr sppweaetaseﬂeffmf&@%ey@é_ﬁmsr 8pirBad
conponents to have -21 the hollTow or nodified cross-section, which are

made pongus gy Bygielxzynerichem, f ahee! #5i 00y 1ohbeWad e dyi 8ut Thewho! | ow
fibers, modified cross-section fibers and porous fibers can easily absorb

fine drops qfrdpdthdiolethepead Big 9 i%f6id. STharskbie, Ay heguahte{naki ve,
the non-woven fabric may be fornmed of 'a m xture of hydrophobi'c synthetic

fibers and hyswiiidd €roimbspPeddiiy AferY LABOSErf2YO D BREIALSFdAY 8yer
natural cellulose fibers, or the Iike) for enhancing hydrophilic property.
In this caseo It Pl wdie GUIHY to the wearer.
Fig. 3 is an enlarged partial plan view showing the
20 preferred embodiment of the porous £ilm11. In the shown porous
film 11, there are formed a large number of holes 1lla of
quadrangular shape (e.g. rhombus shape). Straight separation

strips 11b separating adjacent quadrangular holes lla extend

in oblique relative to the longitudinal axis (Y direction axis)
25 of the porous film. A tilting angle 8 of each straight

separation strip 11b with respect to the longitudinal axis is

preferably inarangeof 30 to 70°. Inthe preferred embodiment,



10 of the hydrophobic synthetic fibers is in a range of 70 to 98 % by

wei ght, and the content of the hydrophilic fibers is in a range of 30 to 2
% by wei ght. When the non-woven fabric is used as the fibrous layer 12, the
non-woven fabric is preferred to have a basis weight 15 of 15 to 40 g/ nR
and an apparent bul kiness of 0.2 to 1.0 i#- Al so, the non-woven fabric is
preferred to have a breaking strength in the Y direction of 7.8 to 24.6
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to 3 mMm own Tn 1-ahdt

i ndi vi dual strips of the fibrous | ayer 12 |s constant and the distance
(interval) W& lb%f Fihatediciry ithe bLlthRIfAHAUE 4 aParrabeasing dhe
constant. However, if de5| red, it is possible to vary the width and the

di st ance of aitneemhim_s bdad Oox hEofi¢ey otbehaythelfordessiiobm iId widl Ge for
exanple, the width Wb and the distance Wo may be set | arger than the width
W3 and the dekisinbeally caspoutiad|to Metopedid icaldinal rsiidpe enbodi nent
shown in Fig. 6, the strips having the width W8 are spaced apart from each
ot her byOt he di st &ftee perdusn falmehl anayl bea egiepared by, famlindeist hiojes
having the width Wo are spaced apart from adjacent strips having the w dth
VB by the diklante a\6tiim bndmedtaf dihesimbp Irasgfiiongresiing) smgths iagke LEDPEhe
center region (iii). Furthernore, if desired, it is also possible to vary

t he pitch ofLDPR, HDAERQPP rESgA ointhéel Bhodirmeixtehesvthardeify. o20a &1l xi ng
lines 15 in the center region (iii) are arranged at pitch Pl1, and fixing
lines 16 in fémnedpdriiemiellasyiosynthel igrmmbhernngedhas SEBEh SBESIWher ei n
the pitch P1 is smaller than the pitch P2. Thus, in the enbodi nent shown in
Fig. 6, |ooSEER3i ometimmedbetheehilelj acent fixing lines 15 in the center
25 region (iii) are lower than |oop portions fornmed between adjacent fixing
lines 185in both t¥e vissedl forvatiegi ofsthiev]ioopopvetbedy 14n Rl 1@p,it is
al so possible to set the width -23 of individual strips, the distance

bet ween adj adesn Htho p% afidtemeibe tatfrain finkithg Yidbsedbigmris mppdedent er
region 111) than in both the lateral side regions (iv). In the enbodi nent
shown i n Fi gto Thetpereusitiilwl bhdhehrestdirast iotealdo (elastic hewoydryyer 12
are constant. However, fixing lines 17 are arranged at a pitch P3in a
center regi ofremdsErain pis greerablptgrearey tthimar stqieak dy G out si de
of the center region, wherein the pitch P3 is larger than the pitch P4.
Thus, | oop porti orkt figr rfsectien I efmntmed gy ot e suwavg g theardsdop
portions formed in both the | ongi tudi nal side regions. In the enbodi ment
shown i BOFi gfi¥m isi hreathd o dgleehyHoophpditi oy sipwly ifngy aeshir faddaotdveer
portion of the liquid absorbing region, the absorbent article can provide
soft cont actademt iomgthe suiapeoifi bhe M iaofddm ¢ohdyhkgeerdihgop s faawt | ons
can easily follow notion of the skin. In the enbodi mrent shown in Fig. 8,

t he wi dt h Waehive hgetditsimtbe n@&simfihs.f i bf che payars £21mrld isnsteatted On

t he ot her

to be hydrophilic, the liquid applied on the film surface easily
flows into the holes 1la. Furthermore, in order to reduce
25 contact area to contact with the wearer’s skin for lowering
irritation, it is preferred to provide small unevenness on the

film surface. It is also preferred to blend a whitening



hand, the pitch of fixing lines 18 is varied at various positions.
Therefore, as shown in Fig. 9, higher |oop portions 19a are 20 forned

bet ween adj acent fixing lines 18 arranged at a larger pitch; and | ower | oop
portions 19b are fornmed between adjacent fixing lines 18 arranged at a
smaller pitch. Wth the higher | oop portl®ns 19a, the fibers easily follow
novenment of the skin to reduce or elimnate irritative feeling, and with

he 25 | : j s oh,.. i qui q . A iq i ded .he _hol
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stretcheg tg]rpafvf-%a tensile strain in a range of 5 to 50% 10 On the other
hand, a bundi'e 1IZA Slf' continuous filaments called as tow, is transported by
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27 and 28. - A tTransp I'ng ro “is provided on downstream si de of

the transporting rIQll lI:ﬁ"e Qégg%g&e wé‘tfii%'}o%%eﬁgygg iE'eis formed of the

bundle of the continuous filaments, a fineness of the continuous

15 filaments is preferably in a range of 1.1 to 8.8 dtex. Within

this range, the loop portions 14a and 14b may restore original

condition after deformation in the X direction and Y direction,

and may restore original loop condition after exertion of

compressing force in vertical direction. If the fineness is

20 1less than the range set forth above, the loop portions 14a and

14b should lack elastic restoration ability. Ontheother hand,

when the fineness exceeds the range set forth above, the
filaments should give stiff feeling to the wearer’s skin.

Moreover, the continuous filaments as used herein are

25 preferably crimped. In this case, individual crimped

continuous filaments in respective loop portions 14a and 14b

will be appropriately entangled one another while maintaining



rightnmost end roller of the transporting roller group 21 and rotation speed
of the transporting roller 31 are the sane so 5 as to maintain the porous
film1l" in the stretched condition. Between the transporting roller group
21 and the transporting roller 31, the fibrous |ayer 12' and the porous
film11l' are clanped by welding rolls 32h6and 32b. On one of the wel ding
rolls 32a and 32b, enboss of the fixing line pattern as showmn 10 in Fig. 5
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may be ﬁbXEdkilaments when they pass through a pre-~heating calender.

In the crimping condition of the continuocus filament,
number of crimp of individual filament per 1 inch is preferably
in a range of 5 to 40, and more preferably in a range of 5 to
30, and the most preferably in a range of 15 to 30. Also, crimp

15 modulus of elasticity of the continuous filament is preferably
greater than or equal to 70%.

Number of crimp is based on JIS L-1015 and crimp modulus
of elasticity is based on JIS L-1074. 1In case of the filament
of a fineness less than 5.5 dtex, an initial load of 0.49 mN

20 1is applied in pulling direction, and in case of the filament
of a fineness greater than or equal to 5.5 dtex, an initial
1oad‘of 0.98mN is applied in pulling direction. Number of crimp
referred to is number of threads {peaks) per 1 inch (25 mm)
when the initial load is applied.

25 On the other hand, the crimp modulus of elasticity is

expressed by:



while being prelimnarily stretched in the Y direction, to the porous film
11. Then, after the fibrous layer 12 is fixed on the porous film1l, the
stretching force applied to the elastic nmenbers is released to contract the
porous film211l. In this 10 case, the porous film 1l may be or nmay not be

el astically stretchable. Detail of such™ démstructi on enploying the elastic
menber, such as elastic yarn, elastic strip or the |ike has been discl osed
in connDnIy owned £ pensj N Ratgt Apio cedy on for 15 " ABSORBENT ARTI CLE
EMPLOYI NG SURFACE LAYER W TH CONTI NUOUS FI LAVMENT AND MANUFACTURI NG PROCESS
THEREOF" (with claimng convention priority based on Japanese Patent
Application No. 2000-265467. Disclosure of the above-identified commonly

owned co-pendi ng agpdieni i0Asi § NOHGER dNTANRREACIhBY: £Re & B BICQ0ad
Al'ternatively, it is also possible to use a heat shrinkable synthetic resin

filmas the poappdikd,® it a Veagta hest thBdigPis ¥ usdd b@aﬁlly%nlés‘i‘d

the fibrous layer 12 is stacked on the porous film 11 under room

tenper at & e R5caiwidwnimiie AT afioxaly pbrr espegtéxerdi X3 M GdddiRes 13500
13b. Subsequently, the porous film11l'is heated to cause heat .shrinkage to

form the | oops potlen@fth adaappliddxhdsiditgal 1%Edha§hiﬁhéf£d§§t§ SRR RIS

film1ll, a porous film provided anisotropic drawi ng, -nay be used. |f the
porous fil m feomorél&es By hyr etlgs tt SndBseFSr@s, by heat-shri nkage, as set

forth above, the holes can be tilted
Also, a strength of the fibrous layer 12 in the Ydirection
in the condition where continuous filaments are entangled by
10 crimp is preferably greater than or equal to 0.14 N/inch. Here,
the strength referred to is expressed by a load at break, when
the layer of continuous filaments having a basis weight of 25
g/m’ is formed in carding process, ten layers are laminated to
form a test sample, the test sample is clamped to have a
15 chuck-~to~chuck distance of 100 mm by Tensilon tensile test
machine, and chuck-to-chuck distance is increased at a speed
(ratio) of 100 mm/min.
When the loop portions l4a and 14b are formed by such
continuous filaments, soft touch to skin is achieved and each
20 individual loop may move freely. Furthermore, such loop
portions l4a and 14b may have superior elastic restoration
ability. |
In the absorbent article 1 employing the surface layer
10, when menstrual blood or the like is applied to the loop
25 portion of the fibrous layer 12, it flows along the continuous

filaments to reach the porous film 11 to be absorbed by the

absorbent core 8 through the holes 1la or 1lc of the porous



5 toward the absorbent core to enhance the effect of concealing the
menstrual blood or the |ike absorbed in the absorbent core. As a result of
the various structures described in detail above, advantages of the

i nvention may include one or nore of the following: 10 (1) Since the porous
filmis exposed between adjacent strips- ®8-the fibrous layer, liquid
applied to the surface |ayer, such as nenstrual blood, can be quickly
transferred §04 hep absorbent |ayer through the holes in the porous film 15
(2) Since the strips of fibrous |layer preferentially conme into contact with

the skin of a wear t0 | ' I | [r l1 e
| npact on the vvearg{re'j sﬁs ]fgndsg\z;iné%f gil?cgéosrtsp'ﬁﬁ%qﬁ g{éjuezggj;&lt%f)é éarYtg? %\gdh
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wearer's skin; ornmed the | oop portio I'ch” can

easily def orgpg t o 4fe0ldw isorh@igléﬁgi%@%%?é' tndt Do ', ! %}nggg%fon

the skin can’be ‘further reduced and [ can be e y to the

holes in éémim@@rﬂ;iﬁﬂédemeeaﬂe@od Ema3§Ne ]Efciﬂn inf@% j;gq%\%%t' ayer

I's fornmed of conti nuous anents or thin strips I "anmen y cutting

2 non- voven { kg houati i b8 B (5R1aBEoPBSh LA TR0t N wq dd

to the porou I"m while preventing retention o e fibrous

| ayer and pr@.yﬂléfq%rei, \iﬁtcégglafﬂ%h%oa&ggarggr%g whithl Phe’ }h@a{@fag}% :

present invention has been | ustrate scri bed w respec

exenpl ary enppdj LelihEhePfie &Hrcﬁféo'fli(imb étﬁf%&@%ﬁsgﬁnt h?fetl‘gényalsqg in

the art that the foregoing and vari ous ot hangesS, om $sion

"gddi L1019 Mo den R RO Bud oy 0PN Po WdOHAN AHRAELLEG01 A PalidR,,
pirit and scopg of the present Invention. erefore, the
sufficient fixing strength cannot be obtained. On the other
hand, if the basis weight is in excess of the foregoing range,
capillary effect between the continuous filaments becomes
excessively strong to cause retention of the liquid in the
15 fibrous layer 12 to provide wet feeling to the wearer.

The continuous filaments forming the fibrous layer 12
are formed of heat-fusible hydrophobic synthetic resin so that
they can be fusion bonded to the porous film 11. Examples of
the continuocus filaments include: mono-fibers such as those

20 of PE (polyethylene), PP (polypropylene) or PET (polyethylene
terephthalate); conjugated synthetic fibers of core-sheath
structure, such as those of PE/PET or PE/PP; and conjugated
-fibers of side-by-side structure, such as those of PE/PET or
PE/PP. The continuous filaments formed of synthetic resin are

25 preferably treated to be hydrophilic with a hydrophilic agent

being applied to their surfaces or kneaded in the resin. It

is also preferred that the continuous filaments contain



15 present invention should not be understood as |limted to the specific
enbodi nent set out above but to include all possi bl e enbodi nents which can
be enbodied within a scope enconpassed and equi val ent thereof with respect
to the feature set out in the appended cl ai ns. -29 WHAT IS CLAIMED I S: 1.
An absorbent article conprising: a quuTé per neabl e surface | ayer; a.
backi ng sheet; and an absorbent |ayer interposed between said surface | ayer

and sai d backnoggshietfikidnl four thcechayg; sweh udi R taniper exsdki dmiavi ng
a plurality of through holes; and a fibrous |ayer disposed on the

liquid-receiVvikeg, finethé santeporonsofs|to bes dof i eyt | aysy Wit Gl @
plurality of strips extending in parallel and spaced apart from each ot her,

each strip opreeéss fitheusoheieiobei Al dnieweth tntays &b Py Bnddd1m @ligpaced
fixing portions, so that said porous filmis exposed between adj acent

strips of sahenétbaalbleyeabsdrbéeimhser BBbrBeht deras SLbm it
claim1, wherein said fixing portions are spaced apart fromeach other in a

directi of alebhgwwhiTHe satdvituaPscait Haichd ifhnamenkaytdy dsheng c ardi1gach
strip is raised between adjacent fixing portions away fromthe porous film

to forma plorahddyfbéd| Oppsposésoion. 3. The absorbent article as set forth
inclaiml, wherein said porous filmis contracted in the direction al ong

whi ch said strips méreai fhefibr gusthayeposstipne, taf Gemisdited Hydisprangd i xed
to said porous film for reducing the pitch between adjacent fixing

portions forfilbéess sgchaasithoep OFayeNDN the 3 oubEayds a0bBNE Hdtdte as
set forth in claim3, wherein said porous filmis forned of a stretchable

synthetic resfrb fid Bm0%5by Theighsprdeiio dohidchends f3Berkogadhide daivhal,
whi ch further conprises an el astic nmenber fixed on said porous film for

provi di 1@ comelrelosng fibeestoosehd Pibesss fidyer 612 Thecmhsordans ardi cl e
as set forth in claim3, wherein said porous filmis forned of a
‘heat-shri nkabl e synt h&rigltesnative, the strips of the fibrous layer 12
may be formed from flat yarns, split yarns or the like. Flat
yarns are prepared by slitting (cutting) a resin film into thin
strips (filaments) and by drawing the thin strips in the
15 1longitudinal direction. Here, the drawing may be omitted.
Split yarns are prepared by splittinga £film in a width direction
to form filaments joined in net form.
In another alternative, as the fibrous layer 12, a
non-woven fabric may also be employed. Examples of the
-20 non-woven fabric include a through-air bonded non~woven fabric,
a point bonded non-woven fabric, a spun laced non-woven fabric,
a meltblown non-woven fabric, and a composite non-woven fabric
(i.e., multi-layer non-woven fabric) in which spun bonded
non-woven fabric (S) and meltblown non-woven fabric (M) are
25 laminated in SMS, SM, SSMS, S5, or the like. Amongst, a

through-air bonded non-woven fabric is preferred for high air

gap ratio. The non-woven fabric may be cut into a plurality



film 7. The absorbent article as set forth in claim4, wherein said

t hrough hol es are opened in a quadrangul ar shape,

so that said porous film

is formed with separation strips separating adjacent quadrangul ar through
hol es, said separation strips extending oblique relative to the direction

al ong whi ch

said strips of said fibrous 2Qyer extend. 8. The absorbent

article as set forth in claim2, wherein a total length L along the
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strip of the fibrous layer 12 by bundling the thin strips of
the non-woven fabric. These thin strips may be drawn in the
longitudinal direction.

Preferred fibers for use in the non-woven fabric as set
forth above are conjugated synthetic fibers of core-sheath
structure, having sheath portion of lower melting point of resin
than the core portion, such as those of PE/PP, PE/PET or PP/PP.
The conjugated synthetic fibers are preferred to have a fineness

of 1.6 to 6.6 dtex and a fiber length of 38 to 61 mm. These

fibers are treated to be hydrophilic for use by applying a.

surface active agent on their surfaces or by kneading a surface
active agent thereinto. It is also preferred that the fibers
contain inorganic filler for whitening, such as titanium oxide
or the like. With thé whitening inorganic filler being
contained in the fibers, the resulting non-woven fabric may
provide a cloth-like appearance and may enhance the effect of
concealing menstrual blood absorbed in the absorbent core 8.

The conjugated fibers may be otherwise of a hollow or
modified cross-section. In an alternative, mono-fibers of a
hollow or modified cross-section may be used for the non-woven
fabric. 1In another alternative, for the non-woven fabric,

there may be used fibers made of two resin components to have



per neabl e surface |ayer; a backing sheet; and an absorbent |ayer interposed
bet ween the surface |ayer and the backing sheet. The surface | ayer

i ncludes: a porous filmhaving a plurality 10 of through holes; and a
fibrous | ayer disposed on the |iquid-receiving face of the porous film The
fibrous layer is of a plurality of strip&lextending in parall el and spaced
apart fromeach other. Each strip of the fibrous layer is fixed to the
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10% & ()-1) &&9]{% filn\( [llD'; %chﬁlb}&{g 81419(3@812( )maylgla bonded with an

adhesive at respective fixing 1lines. In the further

alternative, the porous film 11 and the fibrous layer 12 may
25 Dbe fixed by using fusion bonding and adhesive bonding together.
For the adhesive, use can be made of a pressure-sensitive

adhesive. 1In such case, application amount of the pressure
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in a range of 0.3 to 3 mm.

5 In the embodiment shown in Figs. 1 and 5, the width Wil
of the individual strips of the fibrous layer 12 is constant
and the distance (interval) W2 between adjacent strips of the
fibrous layer 12 is also constant. However, if desired, it is
possible to vary the width and the distance of the strips of

10  the fibrous layer 12. As shown in Fig. 6, for example, the width
W5 and the distance W6 may be set larger than the width W3 and
the distance W4, respectively. More specifically, in the
embodiment shown in Fig. 6, the strips havihg the width W3 are
spaced apart from each other by the distance W 4 in a center

15 region (iii); and the strips having the width W5 are spaced
apart from adjacent strips having the width W3 by the distance
W6 in both lateral side regions (iv) outside of the center region
(iii). Furthermore, if desired, it is also possible to vary
the pitch of the fixing lines. In the embodiment shown in Fig.

20 6, fixing lines 15 in the center region (iii) are arranged at
pitch P1, and fixing lines 16 in the lateral side regions (iv)
are arranged at pitch P2, wherein the pitch P1 is smaller than
the pitch P2. Thus, in the embodiment shown in Fig. 6, loop
portions formed between adjacent f£ixing lines 15 in the center

25 region (iii) are lower than loop portions formed between
adjacent fixing lines 16 in both the lateral side regions (iv).

Conversely to Fig. 6, it is also possible to set the width
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TIKI " 10%5 & §isthhcdOB8én (+hd18%hEoclis- 1ayer 12 are constant. However,

fixing lines 17 are arranged at a pitch P3 in a center region
and at a pitch P4 in both longitudinal side regions outside
of the center region, wherein the pitch P3 is larger than the
pitch P4. Thus, loop portions formed in the center region are
10 higher than loop portions formed in both the longitudinal side
regions. In the embodiment shown in Fig. 7, since the higher
loop portions are formed in the center portion of the liguid
absorbing region, the absorbent article can provicie soft
contact feeling in this portion. Moreover, the higher loop
15 portions can easily follow motion of the skin.

In the embodiment shown in Fig. 8, the width Wl and the
distance W2 in the fibrous layer 12 are constant. On the other
hand, thepitchof fixing lines 18 is varied at various positions.
Therefore, as shown in Fig. 9, higher loop portions 19a are

20 formed between adjacent fixing lines 18 arranged at a larger
pitch; and lower loop portions 19b are formed between adjacent
fixing lines 18 arranged at a smaller pitch. With the higher
loop portions 19a, the fibers easily follow movement of the
skin to reduce or eliminate irritative feeling, and with the

25 lower loop portions 19b, liquid can be easily guided to the
holes 11a or llc.

Fig. 10 shows one example of manufacturing process of
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Therefore, the tensile force applied to the porous film 11°
is increased as the film is transported by the transporting
roller group 21, and as a result, the porous film 11’ is
stretched to have a tensile strain in a range of 5 to 50%.
10 Oon the other hand, a bundle 12A of continuous filaments
called as tow, is transported by transporting rollers 24, 25
and 26. Rotation speed of the transporting roller 25 is higher
than that of the transporting roller 24, and rotation speed
of the transporting roller 26 is lower than that of the
15 tramnsporting roller 25. Accordingly, the bundle 12A is
stretched between the transporting rollers 24 and 25, and is
contracted between the transporting rollers 25 and 26.
Stretching stage and contracting stage are repeated for a
plurality of times as required, to thereby open the bundle 12A.
20 By spreading and separating means 29, thereafter, the
opened bundle 12A is spread (widened) in the width direction
to have a uniform bulkiness (thickness) and separated (divided)
into a plurality of continuous strips having the width Wl and
the distance W2, to thereby form a continuous fibrous layer
25 12'. This continuous fibrous layer 12’ is then stacked on the
continuous porous film 11’ through the transporting rollers

27 and 28.
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rotation speed of the transporting roller 31 are the same so

5 as tomaintain the porous film 11’ in the stretched condition.

Between the transporting roller group 21 and the transporting

roller 31, the fibrous layer 12’ and the porous film 11’ are

clamped by welding rolls 32a and 32b. On one of the welding

rolls 32a and 32b, emboss of the fixing line pattern as shown

10 in Fig. 5 or the like is formed. As transported across the

welding reolls 32a and 32b, therefore, the fibrous layer 12’

is fixed to the porous film 11’ at the fixing lines 13a and

13b. At this time, the fixingmethod is heat seal or sonic seal.

At downstream side of the transporting roller 31,

15 stretching force on the porous film 11’ is released. Then, by

elastic contracting force of the porous film 11, the porous

film 11’ is uniformly contracted in the Y direction to shorten

the distance between the fixing.lines 13a and the distance

between the fixing lines 13b to form the loop portions l4a and

20 14b by the fibrous layer 12’. This resulting laminate is cut

into a desired size to form the surface layer 10 having the
porous film 11 and the fibrous layer 12.

In addition to the process illustrated in Fig. 10, there

is provided a step of disposing the absorbent core 8 on the

25 backing sheet 7. The surface layer 10 formed with the loop

portions l4a and 14b is supplied on the absorbent core 8 and

is bonded by a hot melt adhesive or the like. Thus, the
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while being preliminarily stretched in the Y direction, to the
porous film 11. Then, after the fibrous layer 12 is fixed on
the porous film 11, the stretching force applied to the elastic
members is released to contract the porous film 11. In this

10 case, the porous film 11 may be or may not be elastically
stretchable.

Detail of such construction employing the elastic member,
such as elastic yarn, elastic strip or the like has been
disclosed in commonly owned co-pending Patent Application for

15 “ABSORBENT ARTICLE EMPLOYING SURFACE LAYER WITH CONTINUOUS
FILAMENT AND MANUFACTURING PROCESS THEREOF” (with claiming
convention priority based on Japanese Patent Application No.
2000-265467. Disclosure of the above-identified commonly
owned co-pending application is herein incorporated by

20 reference.

Alternatively, it is also possible to use a heat-
shrinkable synthetic resin film as the porous film 11. When
a heat-shrinkable porous film 11 is used, the fibrous layer
12 is stacked on the porous film 11 under room temperature

25 environment and fixed at respective fixing lines 13a and 13b.
Subsequently, the porous film 11 is heated to cause heat-

shrinkage to form the loop portions 1l4a and 14b. BAs the
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heat~shrinkable porous film 11, a porous film provided

anisotropic drawing, may be used.

If the porous film is contracted by elastic members or

by heat-shrinkage, as set forth above, the holes can be tilted

toward the absorbent core to enhance the effect of concealing

the menstrual blood or the 1like absorbed in the absorbent core.

As a result of the various structures described in detail

above, advantages of the invention may include one or more of

the following s

(1)

(2)

(3)

(4)

Since the porous film is exposed between adjacent
strips of the fibrous layer, liquid applied to the
surface layer, such as menstrual blood, can be
quickly transferred to the absorbent layer through
the holes in the poroué film;

Since the strips of fibrous layer preferentially
come into contact with the skin of a wearer to follow
motion of the wearer’s skin, irritative impact on
the wearer’s skin can be successfully reduced;
Since each strip of the fibrous layer is separated
by the spaced fixing portions, the liquid applied
to the fibrous layer is prevented from spreading
along the strip, so that the surface layer provides
less wet feeling to the wearer’s skin;

If there are formed the loop portions which can be
easily deformed to followmotion of the wearer’s skin,
the irritation on the skin can be further reduced

and the liquid can be easily guided to the holes in

10

10% R&' () - noopLpppdENMC)
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the porous film; and
(5) If each strip of the fibrous layer is formed of
continuous filaments or thin strips (filaments) made
by cutting a non-woven fabric or film, the liquid
5 | can be easily and smoothly guided to the porous film
while preventing retention of liquid by the fibrous
layer and provision of wet feeling to the wearer’s

skin.

Although the present invention has been illustrated and
10 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
may be made therein and thereto, without departing from the
spirit and scope of the present invention. Therefore, the
15 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
and equivalent thereof with respect to the feature set out in

the appended claims.
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10— and said backing sheet,
said surface layer including: a porous film having a
plurality of through holes; and a fibrous layer disposed on
the liquid-receiving face of said porous film, said fibrous
layer being of a plurality of strips extending in parallel and
spaced apart from each other, each strip of said fibrous layer
being fixed to said porous film at spaced fixing portions, so
that said porous film is exposed between adjacent strips of

said fibrous layer.

2. The absorbent article as set forth in claim 1, wherein
said fixing portions are spaced apart from each other in a
direction along which said strips of said fibrous layer extend,
and each strip is raised between adjacent fixing portions away

from the porous film, to form a plurality of loop portions.

3. The absorbent article as set forth in claim 1, wherein
said porous film is contracted in the direction along which
said strips of said fibrous layer extend, after said strips
are fixed to said porous film, for reducing the pitch between

adjacent fixing portions for raising said loop portions.
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6. The absorbent article as set forth in claim 3, wherein
said porous film is formed of a heat-shrinkable synthetic resin

film.

7. The absorbent article as set forth in claim.4,.wherein
said through holes are opened in a quadrangular shape, so that
said porous film is formed with separation strips separating
adjacent quadrangular through holes, said separation strips
extending oblique relative to the direction along which said

strips of said fibrous layer extend.

8. The absorbent article as set forth in claim 2, wherein
a total lengthL along the outermost surface of each loop portion,
between adjacent fixing portions, is in a range of 1.1 to 4

times of a pitch P between adjacent fixing portions.

9. The absorbent article as set forth in claim 1, wherein
said fibrous layer is formed of a bundle of continuous

filaments.
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10. The absorbent article as set forth in claim 1, wherein

said fibrous layer is formed of a non-woven fabric.

11. The absorbent article as set forth in c¢laim 10, wherein
each strip of said fibrous layer is formed of a bundle of thin

strips formed by cutting said non-woven fabric.
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Title of the Invention: ABSORBENT ARTICLE HAVING FIBROUS LAYER

ON SURFACE

Disclosed is an absorbent article including: a liquid
permeable surface layer; a backing sheet; and an absorbent layer
interposed between the surface layer and the backing sheet.
The surface layer includes: a porous film having a plurality

10 of through holes; and a fibrous layer disposed on the
liquid-receiving face of the porous film. The fibroug layer
is of a plurality of strips extending in parallel and spaced
apart from each other. Each strip of the fibrous layer is fixed
to the porous film at spaced fixing portions, so that the porous

15 film is exposed between adjacent strips of the fibrous layer.

Figure 1



