1 23 JUNE 2004 LI QUI D- PERVI QUS COVPCSI TE SHEET FOR DI SPOSABLE BODY FLUI D
ABSORBENT SANI TARY ARTI CLE AND PROCESS FOR MAKI NG THE SAME This invention
relates to a |iquid-pervious conposite sheet suitable as stock nmaterial
for disposable body fluid absorbent sanitary article Sucg&ﬁﬁ@géfﬁ?sable
di aper or sanitary napkin. Fig. 7 in_;he acconpanyi ng dr &wm 704
perspective view showing a finely perforated and soft touch presenting

pl astic sheet 110 described in Japanese Patent Application Disclosure No.
1987-57551. This plastic sheet 110 described therein to be suitable as

st ock natmﬂEQUIDFPERWI@mgh@@MP@%I@ESQQgFQI d§e§@%$§%é§miié§§§isfcwned

on its top surface wth a plurality of cylindrica 0 which
are formed,yim AgERRPRTL BRNT L i ﬁ %'n ares 125. Such sheet 110 is
clained to present a c oth-?%ie soiﬁ%%)% t gwg.E§QQ$%3K?Q&@@HﬁHN§ing
drawings is a perspective view show ng a sanitary napkin 200 described in
Japanese Patent Application Disclod@re®Ng 1995-328061. This napkin 200
i ncl udes a topsheet 210 conprising nonwoven fabric 211 and a plurality of
ri bbon-1ike plastic sheets 212 bonded to top surface of the nonwoven
fabric 211. These ribbon-Iike
This invention relates to a ligquid-pervious composite
sheet suitable as stock material for disposable body fluid
absorbent sanitary article such as disposable diaper or
sanitary napkin.
Fig. 7 in the accompanying drawings is a perspective
view showing a finely perforated and soft touch presenting
plastic sheet 110 described in Japanese Patent Application
Disclosure No. 1987-57551. This plastic sheet 110 described
therein to be suitable as stock material for the topsheet cof
disposable diaper or the like is formed on its top surface
with a plurality of cylindrical projecticns 120 which are
formed, in turn, on their tops with fine pores 125. Such sheet
110 is claimed tc present a cloth-like soft touch.
Fig. 8 in the accompanying drawings is a perspective
view showing a sanitary napkin 200 described in Japanese
Patent Application Disclosure No. 1955-328061. This napkin
200 includes a topsheet 210 comprising nonwoven fabric 211

and a plurality of ribbon-like plastic sheets 212 bgonded to

top surface of the ncnwoven fabric 211. These ribbon-like




..

-2 23 JUNE 2004 plastic sheets 212 extending in parallel one to another

| ongitudinally of the napkin 200. The presence of these ribbon-1ike

pl astic sheets 212 function to conceal blot left on the topsheet 210 due
to nenstrual discharge. The Gazette No. 1987-57551 proposgg fﬁﬁﬁihOd for
conceal ing any conspicuous blot left op the Iiquid-absorb t @4
underlying the topsheet of sanitary napkin when the finely perforated

pl astic sheet 110 of prior art is used as the topsheet. According to the
met hod progosed by the Gazette No. 1987-57551, the sheet 110 is filled
wi th i nor §anist igr aslmeset sug b2 as x@eaidns qof ;1 cakgi r ate or_barium
sul fate. Such concealing ability nayggeIgnhgﬁgg%ggyggﬁir%%s?38%%35 anount

of the grabagiwukbhnwhihch 4dhe 10 is~filled. However, increasing the
amount of such filler \?\n Il co%ggﬁo%%ﬁqnéﬁg' dédredsE THE Shekt “Be&rengt h

and corre ingly _increase a deviation in the sheet's thickness in the
cour se of§?ﬁ§ghpgg%gs% ?%Elﬁéﬂrﬁﬁ“iﬁé2sﬁE§FtHﬁPé§%Céﬁ¥féﬂfééptvéeft
counternmeasure is taken to conpensate the affection by the filler. Wile
these problerBenhyPrBacssl ¢él Byei ner masshguehedishaetriye.t hi ckness, it is
apprehended that this counternmeasure m ght unacceptably stiffen not only
thehf lat regi onshef Gdheettshert. butosl-syddie pybbpdeical Reeieatipns 120.
Wth a

concealing any conspicuous blot left on the liquid-absorbent

core underlying the topsheet of sanitary napkin when the
finely perforated plastic sheet 110 of prior art is used as

the topsheet. According to the method proposed by the Gazette

No. 1987-57551, the sheet 110 is filled with inorganic grains
such as grains of calcium carbonate cor barium sulfate. Such
concealing ability may be enhanced by increasing the amount
of the grains with which the sheet 110 is filled. However,
increasing the amount of such filler will correspondingly
decrease the sheet's strength and correspondingly increase
a deviation in the sheet's thickness in the course of the
process for making the sheet unless any effective
countermeasure is taken to compensate the affection by the
filler. While these problems may be solved by increasing the
sheet's thickness, it is apprehended that this countermeasure
might unacceptably stiffen not only the flat regions of the
sheet but also the cylindrical projecticns 120. With a

consequence, it might beccome hard for the sheet to present



consequence, it mght becone hard for the sheet to present 3 23 JUNE 2004
the desired cloth-1ike soft touch. Wile the Japanese Patent Application

Di scl osure Gazette No. 1995-328061 describes that the ribbon-like plastic
sheets 212 may be bonded to the top surface of the relatbé%b%ggégk

t opsheet 210 fornmed by nonwoven fabric,in order to inprove't eal i ng
ability, no description can be found Tn this Gazette which suggests howto
use said ribbon-like plastic sheets 212 with the plastic sheet having the
cylindrical projections 120 to achieve the desired concealing ability.
Thi s i nvertieomiesiimed @ lprowvldea«a ddMuitdnper vi ous sheet used, for exanple,
as stock material for the topsheet of disposable body fluid absorbent

sanitary articl griimaroved s9,,2a$ nfaort.ably_soft touch as
wel | as a high blot concealing a ?IB%gﬁﬁﬁ;t%gﬁ%ﬁﬁﬁt%%ltRésﬁﬁPSPrﬁrt as

has been r.i_bed abay, cifically, .this invention aimng to achieve
t he objegg%ggFefoﬁ?h gﬁ§¥§§§%&g%stgeéFré%ﬁﬁrs?h?Bvéﬁﬁioﬁlpéparﬁﬁée to a
quuid-per{ious conposite sheet suitable as stock material for disposable
body fl ui 8-86&dFbehecsani’tidr payr Pecbendaddta sbeohdpi Ruefitbenorekating to a
process for making the

relatively flat topsheet 210 formed by nonwoven fabric in

order to improve the concealing ability, no description can
be found in this Gazette which suggests how to use said
ribbon-like plastic sheets 212 with the plastic sheet having
the cylindrical projections 120 to achieve the desired

concealing ability.

This invention aims to provide a liquid-pervicus sheet
used, for example, as stock material for the topsheet of
disposable body fluid absorbent sanitary article improved so
as to present a comfortably soft touch as well as a high blot
concealing ability in the light of the prior art as has been
described above.

Specifically, this invention aiming to achieve the
object set forth above consists of a first invention relating
to a liquid-perviocus composite sheet suitable as stock
material for disposable body fluid absorbent sanitary article
and a seccond invention relating to a process for making the

composite sheet.




conposite sheet. -4 23 JUNE 2004 The object set forth above is achieved,
according to the first invention, by an inprovenent in the |iquid-pervious
conposite sheet used for the body fluid absorbent sanitary article and

conprising a layer of plastic sheet defining a top side 9§J@ﬂ%ﬂ%ﬁ§et and a
| ayer fibrous assenbly defining a botfom side of the sheet an onded to

the |l ayer of plastic sheet. The inprovenent by the first invention is
characterized by that the |ayer of plastic sheet conprises a plurality of
ri bbon-1i ke conponents extending in parallel one to another in one

direction and aThil oblicke setposenh bppdeditoatheeveibbon-bike,gopponents
and covering substantially entire top surface of the fibrous assenbly

wherein theafidmd iikear t ] ) h pair_of . ad] t
erein thectil i hkeoncomponepls ] o LorURlRet ey Conh, pai fof adiacent

ri bbon-1ike conmponents with plurafity o iqu

intermtt Ln_the one direction. The first invention includes preferred
enbodinen?g&ééSlgglFgﬁfg(ffe?hgofiFH?IP?@ycgiﬁbﬂeﬁ?s?gb?%Fn%ﬂnhF%ﬁ@ edges
of the pores with a plurality of rising regions extending upward fromtop
surface of'thelBofPBsrPBPEhaehvandlananl afi pyzat bagsheet defining a

top side of the sheet and a layer fibrous assembly defining
a bottom side of the sheet and bonded to the layer of plastic
sheet,

The improvement by the first invention is characterized
by that the layer of plastic sheet comprises a plurality of
ribbon-like compenents extending in parallel one to another
in one direction and a film-like component bonded to the
ribbon-like components and covering substantially entire top
surface of the fibrous assembly wherein the film-like
compeonent is formed between each pair of adjacent ribbon-like
components with a plurality of liquid-pervious pores arranged
intermittently in the one direction.

The first invention includes preferred embediments as
follow:

(1) The film-like component is formed along edges of
the pores with a plurality of rising regions extending upward
from top surface of the composite sheet and undulating along
the edges.

(2) The ribbkon-like components are disposed between




the edges. (2) The ribbon-1ike conponents are di sposed between -5 23 JUNE
2004 the filmlike conmponent and the |ayer of fibrous assenbly and bonded
to the layer of fibrous assenbly. (3) The filmlike conponent is disposed

between the ribbon-Iike conponents and the | ayer of fibrgyﬁggiggggly and
bonded to the layer of fibrous assembly. (4) The layer of ™p i heet
contains inorganic filler and a content of the filler per unit area in the
ri bbon-1i ke conponents is higher than in the filmlike conponent. The

obj ect set forth above is achieved, according to the second invention, by

a processtherfmkm&likéidmmp@ﬂ@&ﬁvhﬂaﬁjm$Q69@§ié?:ﬁﬂﬁﬁﬁmﬁ%@gﬁkgpgtgﬁdbOdy
p

fluid absorbent sanitary article and conprising a |ayer o st C sheet

defini ng Bon8iep stdenef 1Lbersheet: i brous assenbly defining a
bottom si de of the sheet gna bongégygggt%g¥§é§%¥'of pl astic sheet, said

process conpri sj ps.of:.,a,__continuously feeding fibrous web destined
to form the |a§2? %#g ?ﬁ?%u%lggsgﬁﬁp9nﬁﬁtoﬁ§ Fireesesh Parveast riutk ng fir st

t hernmopl astic material destined to forma part of the layer of plastic
sheet in THPPRFH B Gpmponents and the layer of fibrous assenbly and

bonded to the layer of fibrous assembly.

(4) The layer of plastic sheet contains inorganic
filler and a content of the filler per unit area in the
ribbon-like components is higher than in the film-like
component.

The §bject set forth above is achieved, according to
the second invention, by a prcocess for making liquid-pervious
composite sheet used for the body fluid absorbent sanitary
article and comprising a layer of plastic sheet defining a
top side of the sheet and a layer fibrous assembly defining
a bottom side of the sheet and bonded tc the layer of plastic
sheet, said process comprising steps of:

a. continuocusly feeding fibrous web destined to form
the layer of fibrous assembly in one direction;

b. extruding first thermoplastic material destined to
form a part of the layer of plastic sheet in the form of a
plural ribbons;

c. extruding second thermoplastic material destined to

form a part of the layer of plastic sheet in the form of a




plural ribbons; c. extruding second thernoplastic material destined to
forma part of the |layer of plastic sheet in the formof a 6 23 JUNE 2004
single film d. bonding one of the ribbons and the filmbeing extruded to
top surface of the fibrous web to obtain first conposite ?@@Nﬁ@% Qonding
the other to the top surface of the f4brous web and/or the one OP t he
first conposite web to obtain second conposite web to be continuously fed
in the one direction; and e. discharging high pressure col umar water
streans against the second conposite web being continuously fed in the
one directinglérodmmt | east the side of the fibrous web of the second
conposite web so that the filmis pierced between each pair of adjacent

ri bbons so as t@ fprananpl W@l ity qfe P 0 edges of -which, a
plurality of saﬁﬁoothedngising regié%spégg%ﬁ%i%%dupggﬁd%é%niﬂﬁg{%% surface

"ncl udes B o1 2772 enbati RERTSSeT rBIF obt S{43S M e o Tonpba T web i s
subjected to the high pressure columar water streans di scharged fromthe
side of Ccomposite web and bonding the other to the top surface of the
fibrous web and/or the cne of the first composite web to obtain
second composite web to be continuously fed in the one
direction; and
e. discharging high pressure columnar water streams
against the seccond composite web being continuously fed in
the one direction from at least the side of the fibrous web
of the second composite web so that the film is pierced between
each pair of adjacent ribbons so as to form a plurality of
pores along edges of which a plurality of sawtoothed rising
regiocns extending upward on the top surface of the film and
undulating in the one direction.
The second invention includes preferred embodiments as
follow:
{1) The second composite web is subjected to the high
pressure columnar water streams discharged from the side of
the film before the second composite web is subjected to the
high pressure columnar water streams discharged from the side

of the fibrous web to partially pierce the film and thereby

to form a plurality of the pores.




the filmbefore the second conposite web is subjected to the high pressure
col umar water streans discharged fromthe side of the fibrous web to
partially pierce the filmand thereby to forma plurality of the pores. 7

23 JUNE 2004 (2) The layer of plastic sheet and the Iayerzj)]‘,gk' g(@ S
assenbly are bonded using heat-sealing technique. Fig. 115 E gecti ve
view show ng a sanitary napkin using the conposite sheet according to this
invention as partially broken away; Fig. 2 is a scal e-enlarged di agram
illustrating a part of Fig. 1; Fig. 3 is a sectional view taken along line

LEE - 111 in Fi(gl PheHRiaperd oifsp Basect inal: whewtaken, Al groeljpg. LV - 1V
in Fig. 2, Fig. 5is aviewsimlar to Fig. 2 showng an alternate

enbodi ment s eémb i SatBVERLEOR; Fi gy B-L5-_8.d)agrapLschematical |y
illustrating a %rocess for making ?ﬁ?c%ﬁ%%gg eg]g e8t?frg. 7is a

scal e-enl arged diagramillustrating an enbodi nent of the conventi onal
conposite sheets; and Fig. 8 is a viewsimlar to Fig. 1 showng a sanitary

Fig. 1 is a perspective view showing a sanitary napkin
using the composite sheet according to this invention as
partially broken away;

Fig. 2 is a scale-enlarged diagram illustrating a part
of Fig. 1;

Fig. 3 is a sectional view taken along line III - III
in Fig. 2;: |

Fig; 4 is a sectional view taken along line IV - IV in
Fig. 2;

Fig. 5 is a view similar to Fig. 2 showing an alternate
embodiment cf this invention;

Fig. 6 1is é diagram schematically illustrating a
process for making the composite sheet;

Fig. 7 is a scale-enlarged diagram illustrating an
embodiment ©f the conventional composite sheets; and

Fig. 8 is a view similar to Fig. 1 showing a sanitary
napkin as still another embeodiment of the conventional

sanitary napkin.

Details of the liguid-pervious composite sheet used for




napkin as still another enbodi nent of the conventional sanitary napkin.
Details of the |iquid-pervious conposite sheet used for 8 23 JUNE 2004 the
di sposabl e body fluid absorbent sanitary article and the process for
maki ng the same will be nore fully understood from the d ?ﬁ@@ﬁ%ﬁg gi ven
hereunder in reference with the acconpanying draw ngs. F i
perspective view show ng a sanitary napkin 1 as a specific enbodi nent of
t he di sposabl e body fluid absorbent sanitary article as partially broken
away. The bnapkin 1 conprises a liquid-absorbent topsheet 2, a

i qui d-i mplewiouso baicks heety 3land abbbauisc ahsorhent L6on Lsposed

bet ween these two sheets 2, 3. The top- and backshegﬁgl%}%3agPég%%nded

t oget her ploesgsa Admaakidefimne I d s t he .portions_of the top-
and backsheets 2, 3 Sx%eﬁdingggﬂgvg?%l%%y%ﬁgééhggﬁiBHS?&F 88§ef%ﬁmthe core

4 by nmeaps, of si,ve or heat-sealing technique. The napkin 1 has a
wi dt h exteﬁaiﬁb in ;jﬁfFécgﬁgﬁnan%eﬁeVgﬂ%¥hJéktéﬁéﬁﬁ&ncﬁn Yi#hr ¢€td on. Such

napkin 1 uses the conposite sheet as the topsheet 2. Fig. 2 is a
scal e- enl A GEP U hgPaniT¢¥ikdfating the napkin 1, Fig. 3 is a sectional
view taken along line 111l -

Fig. 1 is a perspective view showing a sanitary napkin

1 as a specific embodiment of the disposable body fluid
absorbent sanitary article as partially broken away. The
napkin 1 comprises a liquid-absorbent topsheet 2, a
liquid-impervious backsheet 3 and a liquid-absorbent core 4
disposed between these two sheets 2, 3. The top- and
backsheets 2, 3 are bonded together along a line 6 defined
along and outside the portions of the top- and backshesets 2,
3 extending outward beycend a peripheral edge of the core 4
by means of adhesive or heat-sealing technique. The napkin
1 has a width extending in X-direction and a length extending
in Y-directicon. Such napkin 1 uses the composite sheet as
the topsheet 2.

Fig. 2 is a scale-enlarged diagram illustrating the
napkin 1, Fig. 3 is a secticnal view taken along line III -
IIT in Fig. 2 and Fig. 4 is a sectional view taken along line
IV - IV in Fig. 2. Referring to Fig. 2, the backsheet 3 and
the core 4 are indicated by imaginary lines. The topsheet

2 is a composite sheet comprising a layer of plastic sheet




1l in Fig. 2 and Fig. 4 is a sectional viewtaken along line IV - IVin
Fig. 2. Referring to Fig. 2, the backsheet 3 and the core 4 are indicated
by imaginary lines. The topsheet 2 is a conposite sheet conprising a |ayer
of plastic sheet 9 23 JUNE 2004 11 defining the sheet a”deT%ﬁ¥§% ﬁf
nonwoven fabric 12 forned by an assemply of fibers 13 boride P e |ayer
11 by neans of adhesive or heat-sealing technique to define a bottom
surface of the sheet 2. The layer of plastic sheet 11 conprises a
plurality of ribbon-1like conponents 16 extending in parallel one to

anot her i hltdwef deidiq ecti oheandn hildgdi k& ncQEPPOEHaLLA URde) ying the
ri bbon-1i ke conponents 16 and covering a substantially entire top surface

of the |ayeramfasnapwoyen: fahyd : nents 16, 17 are nmade of
t her nopl astic material” and heafggéélgggﬁggegﬁggg?n??H%Frlli%%é%eiﬂ%ced one
upon anot her he.fiimlike conmponent 17 conprises a plurality of
substanti%fl?dgfg VR edFon s SRR IR iRt Baf af Pelednact @ dmoitem in the
Y-direction, a plurality of pares 19 each defi ned between each pair of the
adj acent $¥ataFegPénd B saeeexfendi Baei Aavhe Yoaipbettdn, sheatplural ity of
bridge-like regions 20 each extending across the pore 19 between each pair

of opposethreRigeseoa pachapaty obfrithe mdjiaceabmbbaknkeg] Ons ké ang a
plurality of rising
in parallel one to ancther in the X~direction and a film-like
compenent 17 underlying the ribbon-like components 16 and
covering a substantially entire top surface of the layer of
nonwoven fabric 12. These components 16, 17 are made of
thermoplastic material and heat-sealed together in their
zones placed one upen another. The film-like component 17
comprises a plurality of substantially flat regions 18
extending in parallel one to another in the Y-direction, a
piurality of pores 19 each defined between each pair of the
adjacent flat regicns 18 and extending in the Y-direction,
a plurality of bridge-like regions 20 each extending across
the pore 19 between each.pair of oppecsed edges of each pair
of the adjacent flat regions 18 and a plurality of rising
regions 22 formed along the edges 21 of the respective flat
regions 18 so as extend upward as viewed in Fig. 2. The rising
regions 22 irregularly undulate in the Y-direction to define
substantially sawtoothed undulations.

The layer of nonwoven fabric 12 is bonded to the flat




IS aS—S—S—S——SS—S—————......
regions 22 forned along the edges 21 of the respective fiat regions 18 so
as extend upward as viewed in Fig. 2. The rising regions 22 irregularly
undul ate in the Y-direction to define substantially samﬂoothed
undul ati ons. The | ayer of nonwoven fabric 12 is bonded to gk% -10 23
JUNE 2004 regions 18 of the filmlike gonponent 17 fron1be ow emed in
Fig. 2 so that the |layer of nonwoven %abrlc 12 may be partially exposed in
the respective pores 19. The backsheet 3 nay be formed by a thernoplastic
sheet, nonwoven fabric nmade of thernoplastic synthetic fiber, or a
| ani nat edrehiéens Comsifst hagt fmshi b U@ﬁfmrﬁquCfLS&ﬁ%lQﬁﬂFSt@fe nomwoven

fabric. The core 4 may be formed, for exanple, by fluff a mxture
of fluff pulpigndzhigghlyywaters pg tiLye eferrln to Figs. 3
and 4, the rib%on li ke conponents 9%% %?e 85% Iy I| 5ﬁct efive flat

regi ons : iLlmlike c onent 17 and each of these ribbon-1ike
conponen%éagé %ggya;¥%?%ﬁ%e§% gg@ 0" 9iPeChlse nrand A%width S1 of 0.1 - 4

nm The ribbon-1ike conponent 16 having a thickness |ess than 0.01 nm
coul d not ef f ect?yERFNTHFEGVE Bhe becbareating aabhe itypbast he dtiden | i ke
conponent 17, on one hand,

nonwoven fabric made of thermoplastic synthetic fiber, or a

laminated sheet consisting of said thermoplastic sheet and

the nonwoven fabric.

The core 4 may be formed, for example, by fluff pulp
or a mixture of fluff pulp and highly water-absorptive
polymer.

Referring to Figs. 3 and 4, the ribbon-like components
16 preferably lie on the respective flat regions 18 of the
film-like component 17 and each of these ribbon-like
components 16 has a thickness of 0.01 ~ 0.3 mm and a width
5, of 0.1 ~ 4 mm. The ribbon-like component 16 having a
thickness less than 0.0l mm could not effectively improve the
concealing ability of the film-1like component 17, on one hand,
and the ribbon-like component 16 having a thickness larger
than 0.3 mm would excessively stiffen the film-like component
17 and thereby stimulate the wearer's skin, on the other hand.
The width S; is substantially equal to or smaller than a width
of the flat region 18. Tt should be understcod here that the

width .5, should be dimensicned to be preferably 1/3, more



and the ribbon-1ike conponent 16 having a thickness larger than 0. 3 mm
woul d excessively stiffen the filmlike conponent 17 and thereby stinulate
the wearer's skin, on the other hand. The width S1 is substantially equal
to or smaller than a wwdth of the flat region 18. It shogigg@ :ﬂﬁgerStOOd
here that the wdth .S1 should be d[Tngioned to be pref E , hore
-11 23 JUNE 2004 preferably 1/2 the width WL of the flat region 18 or

| arger in order to inprove the concealing effect offered by the flat
regions 18. The ribbon-1ike conponents 16 are obtai ned by extruding

t her nopl agtétermabeyi Y2000 whech id,Molfi ke @9&909@@%0 7,@nd, these,
conponents 16 are not limted to those of rectangdlar cross-section but

may be those - i sy as circul ar or oval
cross-sectioﬁgk¥i2%r?%%géy?ﬁﬁg§%8§%%%é%p§ i%ggﬁgd?%ﬁ?ﬁﬁ%@@WbEh?ofl?%prove

t he concegéin efL ct gffere %% t he topsheet 2 ensuring that any bl ot due
to menstruaf> i schiarge havk eh KansSiberbys t e ats el ofnedenapkin 1
shown in Fig. 1 can not be seen through the topsheet 2. The ribbon-1like
conponent ¥ UH ¢RI cotigrmoPhesgani ¢ rfdddmeralsuchnas tikhani Um 150Xide: or
bariumsulfate and, if it is desired, pignment or the |ike. An anmount of
such fillermpmdéor lanynat tiess @ddinfdore iy 1 6berd RJeasgd Upl £5s HyQperly
extrusion of the ribbon-1ike

of rectangular cross-section but may be those of the cther

cross-section such as circular or oval cross-section.

The ribbon-like components 16 should function to
improve the concealing effect offered by the topsheet 2
ensuring that any blot due to menstrual discharge having been
absorbed by the core 4 of the napkin 1 shown in Fig. 1 can
not be seen through the topsheet 2, The ribbon-like
components 16 may contain inorganic filler such as titanium
oxide or barium sulfate and, if it is desired, pigment or the
like. An amount of such filler and/or any other additive may
be increased unless properly extrusion of the ribbon-like
components 16 is made thereby difficult. Even when an amount
of the inorganic filler is relatively large, the narrow and
thick ribbon-like components 16 can be more easily extruded
than the wider and thinner film-like component 17. In
addition, even the ribbon-like components 16 of uneven
thickness scarcely affect the desired property of the

topsheet 2 and therefore such ribbon-like components 16 may




conponents 16 is made thereby difficult. Even when an anount of the
inorganic filler is relatively large, the narrow and thick ribbon-Iike
conponents 16 can be nore easily extruded than the w der and thinner
filmlike conponent 17. In addition, even the ribbon-lik§3ﬁ9ggqﬂﬁgts 16 of
uneven thickness scarcely affect thejglesired property of "the topsheet 2
and therefore such ribbon-1like conponents 16 may -12 23 JUNE 2004 be used
Wi t hout anxiety to inprove the concealing ability of the topsheet 2. As

vi ewed from above the topsheet 2, the content of the inorganic filler per

uni t areabesusedhertiiout bheieithbes-inkeosormaneshsLa ithapninithe filmlike
conponent 17 and preferably the content in the fornmer i's at least 1.3

times highge thannthe eonteant i e ter. . The .rihbon-like ,conponents 16
contribute al soﬁt o inpr ove%‘%nt‘h%fwtet eér?)ténné = ghree%g%%s’ho eK:[ e ftp‘%nl i ke

conponent iLh.the Y-direction, .the filmlike conponent 17, each of the
flat regi%%%téﬁg %gst%?th?%ﬁ%%%%cg%l%f%ﬁlper(PQE?rﬁﬁ%ﬁuﬁ%iQﬁ%ﬁ?FVWnof 0.3

5 mm defi ned between each pair of the adjacent pores 19, 19. Mst of the
pores 19 e NidHGEr Like RemyorrREEt o handin ddehfdimt héke asnpovirdt h W2 of
0.03 - 5 Mmand a length corresponding to at least 1.5 tines of the width
V2. O the7 fahdnpidkie comporterd cbhtenhe ibr kdgerpegbonss 29 least 1.3

times higher than the content in the latter. The ribbon-like

components 16 contribute also to improvement of the tensile

strength of the film-like component 17 in the Y-direction.

Of the film-like component 17, each of the flat regions

18 has a thickness of 0.001 ~ 0.05 mm and a width W; of (.3

~ 5 mm defined between each pair of the adjacent pores 19,

19. Most of the pores 19 are longer in the Y-direction and

each of them has a width W, of 0.03 ~ 5 mm and a length

corresponding tc at least 1.5 times of the width W,.

Cf the film-like compecnent 17, the bridge regions 20

lie between each pair of the pores 19, 19 adjacent each other

in the Y-direction and comprise those 20A extending from the

flat regicns 18 so as to describe circular arcs which are

convex upward and those 20B (See Fig. 2) as flat as the flat

regions 18. Some of the bridge regicns 20A describing the

circular arcs have their proximal end portions 25A appearing

to extend from the flat regicns 18 and the other bridge regions

20A have their proximal end portions 25B appearing to extend




| ie between each pair of the pores 19, 19 adjacent each other in the
Y-direction and conprise those 20A extending fromthe flat regions 18 so
as to describe circular arcs which are convex upward and t hose 20B (See

Fig. 2) as flat as the flat regions 18. Some of the brid [ 20A
describing the circular arcs have theyr proximl end por?fjogg%fg)ﬁﬁ
appearing to extend fromthe flat regions 18 and the other bridge regions
20A have their proxinmal end portions 25B appearing to extend -13 23 JUNE
2004 fromthe apices 27 of the respective rising regions 22 (See Fig. 2).

Pr ef er abl §romhehéripges s etfi a¥ %&éﬁ&s@e&ﬁh%”%%%ing?%g%gﬁssggg(ﬁ%or | ess

than the thickness of the flat region 18 and a w Int irection

(See F1 0,3y 0b) 0. OBheroZa AL pRptoes) ghemy (O he filmlike &

conmponent 17, nost of the riSing regio

filmconp 17 _.extending u rd, as viewed in Figs. 3 and 4, fromthe
edges Zlﬁgf&tghles FREc ?%gqroggs%&%&’@ FF%FH@eFég?%%@eZﬁlﬁév@qmr

proxi mal end portions 26 contiguous with the flat regions 18 and their
free end ]pé;rat‘?%r% WAT Tal e nbit g e pivatid fadmrt H&eer €specti ver pb oxd et end
portions 26. Top edges 27A of the respective rising regions 22 repeat
al ong t he? edyesn 2its substantsal dyedn a sawt oot hed pattern. Wile the
maxi mum
Cf the film-like component 17, most of the rising
regions 22 are formed by portions of the film component 17
extending upward, as viewed in Figs. 3 and 4, from the edges
21 of the flat regions 18. These rising regions 22 have their
proximal end portions 26 contiguous with the flat regions 18
and their free end portions 27 extending upward from the
respective proximal end portions 26. Top edges 27A of the
respective rising regions 22 repeat alcng the edges 21
substantially in a sawtoothed pattern., While the maximum
height of the rising region 22 as measured from the flat region
18 to the top edge 27A is in the order of 5 mm, it is essential
to improve a touch of the topsheet 2 that this maximum height
does not exceed approximately 1 mm and most of the rising
regions 22 normally extend upward beyond the top surfaces of
the respective ribbon-like components 16. As has previously
been described, some 22B of the rising regions 22 are formed

along edges of the bridge regions 20 (See Fig. 2).

The manner in which the top edges 27A of the rising




hei ght of the rising region 22 as neasured fromthe flat region 18 to the
top edge 27A is in the order of 5 mMm it is essential to inprove a touch
of the topsheet 2 that this maxi nrum hei ght does not exceed approxinmately 1
nm and nost of the rising regions 22 normally extend up YR8 the top
surfaces of the respective ribbon-Iikg_conponents 16. As 'has previously
been descri bed, sone 22B of the rising regions 22 are fornmed al ong edges
of the bridge regions 20 (See Fig. 2). The manner in which the top edges
27A of the rising -14 23 JUNE 2004 regions 22 repeat to formthe sawt oot hed

undulationeg$onexéhblaepéytshmmnfbﬁnﬁuhe:gawﬁogﬁﬁédb%n@gg%%g@%_pp$refrom
this undul ation conprises a plurality of triangular or substantially

triangul aex&@1 9051 33:18a6h GefHipedsby stant j i.ght ward ascendi ng
oblique 31, a subs?antialﬁy |é?fmard}§§8§%§1%§ %%?%%%%£3 and" 14 proxi nal

cont | guous, Se T Sriothor TR BRC FogBP 4FIpSL¥ortf ~ CTREnSFSPRG T2gi ons
22B al so sonetinmes repeat to formthe sawtoothed undul ati on. These
rising re%?%ﬂ%a@Ql?%%Yu§?@%§QﬁuquuarﬁQ§pﬁg régi crescl22Beliaveda bhi ckness
which is sane as or less than a thickness of the flat regions 18 and
flexibly sdefornmbiblns theghteaedi n eentadtngi t hobheqakt i clg wearer's
substantially leftward ascending cblique 32 and the proximal
end portion 26 extending between these obligues 31, 32 and
being contiguous one with another in an irregular pattern.
The rising regions 22B also may sometimes repeat to form the
sawtoothed undulation. These rising regions 22 inclusive of
the rising regions 22B have a thickness which is same as or
less than a thickness of the flat regions 18 and flexibly
deformable as they come in contact with the article wearer's
skin. In this way, the topsheet 2 can give the article
wearer's skin a smooth and soft tcuch like as velvet. While
it is not easy to visually identify the individual rising
regions 22, a plurality of the rising regicns 22 make the
surface of the topsheet 2 look as if being napped.
Additionally, the rising regions 22 diffusively reflect the
light incident upeon the topsheet 2 and thereby effectively
alleviate the surface luster often presented by the plastic

sheet.

In general, additicn of a relatively large amount of




skin. In this way, the topsheet 2 can give the article wearer's skin a
snoot h and soft touch like as velvet. Wile it is not easy to visually
identify the individual rising regions 22, a plurality of the rising
regions 22 nmake the surface of the topsheet 2 look as if ?9&&@ @Bped.
Additionally, the rising regions 22 diytfusively reflect t%e 'dﬂ) i nci dent
upon the topsheet 2 and thereby effectively alleviate the surface |uster
often presented by the plastic sheet. In general, addition of a relatively
| arge anount of - 15 23 JUNE 2004 inorganic filler makes it difficult to
forma filnpkokeistikl e matdmrisal t stichr ias: the of £bmmld ke gorpenent (’6le- Taki ng
account of this, this invention properly uses these conponents 1 , 17,

respecti vehveriflosger 40 +@Rt ak pt o) fulfilling the desired
functi ons. s?féci fically, tt%% ‘2!6?13 Q?E%n‘g%%e‘ﬁ%gt r#rist#ﬁk?gai%%%%‘ﬂ@% i's

effectively congce no the film]ike component 17 but by the
ri bbon-1iKke comgt)fora]-%a}ﬁgss Jl%‘,rgl){%lno%n%r%% -Y A APt amtdiR@ st s touch of

t he tops t 2 is. inmproved by the filmlike conmponent 17, on the other
hand. The" [ ay&f PG tdfdveh C51ETCE @ Pheyi rcbhe diap sheeer Aol lasitl e sy nt het i ¢
fiber of 70 % by weight or nore, and hydrophilic chem cal fiber such as
rayon fi bere abesietdd dsinctions. Specifically, the core stained with

menstrual discharge is effectively concealed not by the

film-like component 17 but by the ribbon-like compcnents 16,
on one hand, and appearance as well as touch of the topsheet
2 is improved by the film-like component 17, on the other hand.

The layer o©f nonwoven fabric 12 may contain
thermoplastic synthetic fiber of 70 % by weight or more, and
hydrophilic chemical fiber such as rayon fiber as well as
hydrophilic natural fiber such as cotton fiber or pulp fiber
of 30 % by weight or less. According to one preferred
embodiment, the layer of nonwoven fabric 12 is formed by
thermoplastic synthetic fiber having a fineness of 0.5 ~ 15
deniers and a basis weight of 5 ~ 50 g/m?. A particular type
of nonwoven fabric may be selected from a group including not
only sc-called thermal bond nonwoven fabric such as spun bond
nonwoven fabric, point bond nonwoven fabric and air-through
nonwoven fabric but alsoc melt blown nonwoven fabric and spun
lace nonwoven fabric.

In the sanitary napkin 1 using such topsheet 2,




hydrophilic natural fiber such as cotton fiber or pulp fiber of 30 % by
wei ght or |ess. According to one preferred enbodinment, the |ayer of
nonwoven fabric 12 is formed by thernoplastic synthetic fiber having a
fineness of 0.5 - 15 deniers and a basis weight of 5 - 593g§¢§§9qa4 _
particular type of nonwoven fabric mgy _be selected froma cl udi ng
not only so-called thermal bond nonwoven fabric such as spun bond
nonwoven fabric, point bond nonwoven fabric and air-through nonwoven
fabric but also nelt blown nonwoven fabric and spun |ace nonwoven fabric.

In the safenatyundpkiiechaisjingfsoed topshest e - 36:23 {gN%ﬁgK%hgﬁnstrum
di scharge flows through the pores 19 and then through t he Zyerdoth I
nonwoven tabbughlZnbefayerabgonBedoby, Ehg care 4 €.CcoLe 4 a e layer
of nonwoven fagric 12 gtgined Wi th n%ns?ﬁﬁg? g?s% P58 3E§T589ar%3dmihh
the ribbepali conp t 6 havi a high concealing ability an e
rising regﬁgngggg gé 32%?C%§ ﬁéaﬁnggg r8 ﬁSn@fZGOHHPV?Hsf@brycréiIectlng
the light_jncident thereupon so that any blot due to nenstrual discharge
may be ef?t%f??gly”’ nEERSed e gdischargeviawe sicuiviearedt owEty. #hshowi ng
an alternative enbodinent of this invention. The topsheet 2 shown herein
ribbon-like components 16 having a high concealing ability

and the rising regions 22 as well as the bridge regions 20

diffusively reflecting the light incident thereupon so that
any blot due to menstrual discharge may be effectively
concealed.

Fig. 5is a view similar to Fig. 4 showing an alternative
embodiment of this invention. The topsheet 2 shown herein
has its ribbon~like components 16 lying between the layer of
nonwocven fabric 12 and the flat regions 18 of the film-like
component 17. The ribbon-like components 16 have their bottom
surfaces bonded to the layer of nonwoven fabric 12 using
adhesive or heat-sealing techniqgue and their top surfaces
bonded to the flat regions 18 using adhesive or heat-sealing
technique. The film-like compecnent 17 has its bottom surface
bonded to the ribbon-like components 16 and the layer of
nonwoven fabric 12 using adhesive or heat-sealing technique.
The sanitary napkin 1 using such topsheet 2 is distinguished
from the napkin 1 shown by Fig. 1 in that the ribbon-like

components 16 are not exposed. This feature is effective to




has its ribbon-Iike conponents 16 |ying between the |ayer of nonwoven
fabric 12 and the flat regions 18 of the filmlike conponent 17. The

ri bbon-1ike conponents 16 have their bottom surfaces bonded to the |ayer
of nonwoven fabric 12 using adhesive or heat-sealing tecgglﬂﬁﬁézqﬂ their
top surfaces bonded to the flat regiggs 18 using adhesiv d Q-seallng
technique. The filmlike conmponent 17 has its bottom surface bonded to the
ri bbon-1ike conponents 16 and the |ayer of nonwoven fabric 12 using
adhesi ve or heat-sealing technique. The sanitary napkin 1 using such

t opsheet 2ligigiase ngui siederanemdrher RapKisy .§H9M9tb¥MF!QEn%FEBF.hat t he
ri bbon-1i ke conponents 16 are not exposed. This teature is effrective to

-17 23 JUNEs268@4gel mAiyRat nsign_that any amount _of menstrua
di schar ge nfght gtayﬁgetmsgggt%ggﬁggﬁnghgeﬁﬁgﬁggzﬁggﬁanFhéz fREbbAc! i ke

conponent g4 n-t rfac f the topsheet 2 or the edges of the
rigEon-IiEéggggp%%gﬁt%8@%8ﬁ$%ﬁ§el§f¥hﬁﬁ§tEOEH%“ﬂ%ﬁ%?ﬁﬂMéhEeto§sbken. Fig. 6

is a diagram schematically illustrating a process for continuously naking
a conpos?%eC?heggeld§ﬁﬁ§%d0fa§jﬁherﬂbb@heéukE(ﬂom@@neﬁtsA1$eQ@ web 102

inthe form of fibrous assenbly is continuously fed fromthe Ieft hand as
vi ewed i nSFiBulsteother mphén| ayereof sngpweyen fabric 12

Fig. 6 is a diagram schematically illustrating a

process for continucusly making a composite sheet 108 used
as the topsheet 2 of Fig. 2. A second web 102 in the form
of fibrous assembly is continuously fed from the left hand
as viewed in Fig. 6 to form the layer of nonwoven fabric 12
shown in Fig. 2. A first web 101 of first thermoplastic
material discharged from a first extruder 121 is fed in its
thermally molten state ontc top surface 102A of the second
web 102 and fed together with the second web 102 into a nip
defined between a pair of compression rolls 173 in which these
two webs 1C1, 102 are heat-sealed with each other to form first
composite web 104.

Onto the first wek 101 of this first compesite web 104,
third web 103 of second thermoplastic material discharged
from a second extruder 122 is fed in its thermally molten state.
The third web 103 in the form of a plurality of ribbons 116
extending in parallel one to another and spaced from one

another by a desired distance is then fed together with the




shown in Fig. 2. Afirst web 101 of first thernoplastic material
discharged froma first extruder 121 is fed inits thermally nolten state
onto top surface 102A of the second web 102 and fed together with the

second web 102 into a nip defined between a pair of conp ' I1's 173
in which these two webs 101, 102 are jheat-seal ed mﬁth_eagﬁﬁg?ﬁg%k@o form
first conposite web 104. Onto the first web 101 of this first conposite
web 104, third web 103 of second thernoplastic material discharged froma
second extruder 122 is fed in its thermally nolten state. The third web

103 in théifsrmeb 1 Iplurald typoficfibbens dibn gﬁ@@fﬁb&@@ﬂﬂéé%kbﬁ' one to
anot her and spaced fromone another by a desired distance i1s then fed

t oget her wbiihst hgs- 18 R8:idWNE 4 fibr 01,4nto a nip defined between
aoggir of conSression roll's E%%Qiﬁaah?%ﬁgfggié %%g %5 shigﬁ,sﬁﬁge re

heat - I | 0 o_form,second conposite web 106. The ri bbons
1?2 o?e?hgggﬁréééhﬁgg% 63£§ﬁ%n%%§gfﬁgg'??W??ﬁ+ﬁ?l%§ tBhonThekeibleemponent s

16 of the ps t .The second conposite web 106 then enters a first
processinbigdﬁg%ﬁﬁﬁghﬁr ¥eh 1 hezsl deattagd 128Acconphest fighom-plieal ity of

nozzl es arranged at a desired pitch transversely of the second conposite
web 106 dfeehargethi gh of the topsheet 2.

The second composite web 106 then enters a first
processing zcne 123 in which a nozzle array 123A comprising
a plurality of nozzles arranged at a desired pitch
transversely of the second composite web 106 discharge high
pressure columnar water streams against top surface 101A of
the first web 101 and thereby form a2 third composite web 107.
The first web 101 is selectively pierced by the columnar water
streams between each pair of the adjacent ribbens 116, 116
to form the pore arrays extending in parallel one to another
transversely of the third composite web 107 and arranged
intermittently in the direction along which the third
composite web 107 travels. If desired in order to form these
pore arrays, the first processing zone 123 may be additionally
provided with second and third nozzle arrays 123B, 123C, as
illustrated, adapted to discharge columnar water streams.
These nozzle arrays 123A, 123B, 123C are preferably arranged
so that the individual nozzles of the respective arrays 1234,

123B, 123C corresponding to one another as viewed




pressure columar water streans against top surface 101A of the first web
101 and thereby forma third conposite web 107. The first web 101 is

sel ectively pierced by the columar water streans between each pair of the
adj acent ribbons 116, 116 to formthe pore arrays extendlggghﬂzg %allel
one to another transversely of the thiyrd conposite web 13 _ anged
intermttently in the direction along which the third conposite web 107
travels. If desired in order to formthese pore arrays, the first
processing zone 123 may be additionally provided with second and third
nozzl e ar tapssye33e1¥280,tlas thiilldussmsd £d: « adapt d ﬁquk§gg§$g§0§ohunnar
wat er streans. These nozzle arrays 123A, 123B, 123Care prefera Fy

arranged ssasthatikhei ndi \yidl e%Q%ZLQ 'of e respective arrays 123A,
123B, 123C correspondFLg to oggﬁhnothé?%%§ Jﬁgﬁe gﬁl%reﬁ%uﬁﬁNEg§9€4

transvers t i onposi.te web 107 may be positioned
ngst;nti§F¥§Q§ﬁ % ?%ﬁ%%%?? it "NERE RPGRLpratiiine Mafer 128Br ehfAEC

di scharged fromthese nozzle arrays 123A, 123B, 1230 may have their |oci
over | appi 1Y o€ VandtlHer™ ¥Reif owstr lapréoessimy aonchd23 i sripr omided bel ow
the third conposite web 107 with a suction mechanism 124 for the water
streans. Fhecehsidgconpodictel wardGBdNBBION €KS th :SRCOARL-RE PEESSL NG Zone
127. Simlarly to the first processing zone

107 with a suction mechanism 124 for the water streams.

The third composite web 107 then enters a second
processing zone 127. Similarly to the first processing zone
123, the second processing zone 127 also is provided with
nozzle arrays 1274, 127B, 127C each comprising a plurality
of nozzles arranged transversely of the third composite web
107 and a suction mechanism 128. In the second processing
zone 127, the nozzle arrays 127A, 127B, 127C discharge high
pressure water streams against bottom surface 102B of the
second web 102 constituting the third composite web 107 which
is then dried teo form a composite sheet 108. In this compecsite
sheet 108, the portions of the first wek 101 having previously
been pierced in the first processing zone 123 are deformed
in accordance with the directicn of the columnar water streams
in the second processing zones 127 and extending from the
bottom surface 101 B to the top surface 1012 of the first web
101. It is not essential that the high pressure water streams

discharged from the nozzle arrays 127A, 127B, 127C of the




123, the second processing zone 127 also is provided with nozzle arrays
127A, 1278, 127C each conprising a plurality of nozzles arranged
transversely of the third conposite web 107 and a suction nechani sm 128.
In the second processing zone 127, the nozzle arrays 127A b%%g 127C

di scharge high pressure water streansg,agai nst botton1sur@3€ %EMof t he
second web 102 constituting the third conposite web 107 which 1is then
dried to forma conposite sheet 108. In this conposite sheet 108, the
portions of the first web 101 having previously been pierced in the first
processi ngezene p28caseidef nsmed 27 @h@@@@rﬁéﬁéetﬂéfﬁ1ﬂaa% ggggggion of the
columar water streans in the second processing zones 127 an g%pgnding

fromthe wheht eAesusfacer 10 Bt t surface 101A of the first web
101. It is not essential that fﬁglhigﬁsgﬁgégﬁFgrmﬁ EF2LPy dafghaggsehar ged

fromthe pezzl r 27A, 1278, /C of the -20 23 JUNE 2004 second
processi ng zongt 7§%%%éfﬂ ﬁﬁgayﬁhefééﬁocﬂiﬁ%%nciaﬁﬁg<1&A¢hethéitsti of the

hi gh pressure water streans discharged fromthe nozzle arrays 123A, 123B,
123C of tRECFFPELNIpritessiag- zonkoneger Hovidvesuch f reteh ioelsationshi p of
position-alignment anong three nozzle arrays, the first web 101 can be
pi erced byothelentabhanmeat esmsty edifedlreng 14 ehatiwel y,Lopg, di nensi on and
can be formed with the

101 can be pilerced by the columnar water streams along

relatively long dimension and can be formed with the
correspondingly longer pores. Most of the pierced portions
of the first web 101 extend upwardly of the top surface 101A
of the first web 101. 1In this manner, the process according
to this invention ensures the first web 101 to be selectively
plerced at the desired regions as viewed transversely of the
first web 101 and thereby facilitates a plurality of the pore
arrays extending in parallel ocne to another in the machine
direction to be formed.

In the composite sheet 108, the first and second webs
101, 102 bonded together define the plastic layer 17, the
peres formed in the first web 101 define the pores 19 and the
plerced portions of the first web 101 define the rising
regions 22, respectively, of the topsheet 2. The portions
of the first web 101 remaining between each pair of the pores
adjacent to each other in the machine direction without being

pierced by the high pressure columnar water streams define




correspondi ngly longer pores. Mst of the pierced portions of the first
web 10? extend upwardly of the top surface 101A of the first web 101. In
this manner, the process according to this invention ensures the first web

101 to be selectively pierced at the desired regions as yi {@&h _
transversely of the first web 101 andqthereby faC|I|tateé5§ ?%Mlty of

the pore arrays extending in parallel” one to another in the machine
direction to be fornmed. In the conposite sheet 108, the first and second
webs 101, 102 bonded together define the plastic layer 17, the pores
formed i nthkebiiidge welyit@®l def.ine the pores 19 and the pierced portions
of the first web 101 define the rising regions 22, respectively, of the

t opsheet 2. Therp@keki@ f ghe firs b _101.remai ni ng between each pair
ofpthe por es ad?acentﬂﬁbtg%éﬁﬂgthg? %H$fﬁ8d&g&ﬁﬁgg did%ectSont v ERBut bei ng

ierced b Ik re _colu [ r streans define -21 23 JUNE 2004
lto he bri dgﬁnggfg%ggz‘%%ﬁ?s&ﬁaﬁ@ g%—fi”\é\%g?: te’ A ndi 371G aak aovzahesdin tha
respective n?ézle arrays 123A - 123C, 127A - 127C are arranged preferably

at a pitch8fH3218. 53km andHeste @t ndzZl e~di 4nét emmpr ehigr abhye0f 5 0. 05
0.15 mm Preferably, the columar water streans are discharged at a
pressure @fzzle-diameter preferably of 0.05 ~ 0.15 mm. Preferably,
the columnar water streams are discharged at a pressure of
30 ~ 200 kg/cm? and sucked under a suction pressure of 200 ~
1000 mmH,0. In the first and second processing zones 123, 127,
the webs to be processed are transported in the desired
direction on suitable supports 131, 132 such as mesh screen.
The first web 101, the second web 102 and the third web
103 may be bonded together by heat-sealing them as they pass
the nip of the heated roll pair or by means of suitable
adhesive such as hot melt adhesive so far as these webs 101,
102, 103 are fed at a room temperature.
The first web 101, the second web 102 and the third web
103 may be subjected to any additional surface treatment such
as water-repellent treatment, if is necessary, at an
appropriate step in the course of the process illustrated by
Fig. 6. The first web 101 in the form of film uniaxially
stretched in the machine direction may facilitate the pores

to be formed by the columnar water streams. The first web

101 has a thickness of 0.001 ~ 0.05 mm, and the third wek 103




30 - 200 kg/cn2 and sucked under a suction pressure of 200 1000 nH2O. In
the first and second processing zones 123, 127, the webs to be processed
are transported in the desired direction on suitable supports 131, 132
such as nesh screen. The first web 101, the second web loééﬁﬂgﬁigﬁyéﬂgrgip

web 103 may be bonded together by heat-sealing themas t
of the heatgd roll pair or by neans o 2suitable adhesi ve such as hot nelt

adhesive so far as these webs 101, 102, 103 are fed at a roomtenperature.
The first web 101, the second web 102 and the third web 103 nay be

subj ect ed 8§ anyhaddineissnalt Su@ﬂaeeotg&ﬁﬁ&ﬁﬂie§%ﬁﬂﬁiﬁ%f”%?%rlr%p§%|e”t
treatnent, if is necessary, at an appropriate step 1n'the course of the

i Thes i L b-101 in the formof film
EL?;E?ZI:yhusfffﬁgﬁég¥1%E%ﬁgﬁﬁgé%?%gg Fﬁéﬁfﬁ%f%hafk?ggmlHB%FEZEﬁin?ﬁ{ginegg
- er_streans. e first we

of 0,001 < Cb: 68 T An0 THCA A hes 168 62 ¥5 LToRE-2004sRascacohi ckness
of 0.01 -_0.3. and a wdth of 0.1 - 4 nm The second web 102 has a basis
wei ght of 5*7+58°g/ e® Mckedr @irvgessg neheopeotessrid kustinatedry Fhg. 6, it
is also possible to elimnate the first processing zone 123 and to

di schar gehi @i i ghs pres surlomood umart st ek rshreans Lrom the second

processing zone 127 alone to make the composite sheet 108 from
the first composite web 106 without making the second
composite web 107. However, such alternative process may
often result in unacceptably narrow pores as well as too many
bridge regions since it is difficult for the columnar water
streams to act directly on the first web 101. The composite
sheet 108 is subjected to an appropriate drying step before
taken up into a roll. It is also possible to take the second
composite web 107 out in the course of the process illustrated
by Fig. 6 and to use this composite web 107 as the topsheet
2. In this case, the topsheet 2 is scarcely formed along the
edges 21 of the respective pores 19 with the rising regions
22.

The sequence in the process illustrated by Fig. 6 may
be altered as will be described: The first extruder 121
discharges the first web 101 in the form of a plural ribbons
116 which are, in turn, bonded to the second web 102 formed

by the fibrous assembly and thereby the first composite web




processing zone 127 alone to neke the conposite sheet 108 from the first
conposite web 106 wi thout making the second conposite web 107. However,
such alternative process may often result in unacceptably narrow pores as

well as too many bridge regions since it is difficult for ﬁg@@f mar
water streams to act directly on thehirst web 101. The c% @gﬁ'sheet

108 is subjected to an appropriate drying step before taken up into a
roll. It is also possible to take the second conposite web 107 out in the

course of the process illustrated by Fig. 6 and to use this conposite web

107 as thé‘dopsheebtaZnetin tThics @@@@dtagtwa@be%i d{fséf?é‘f;ﬁ gy farmed
along the edges 21 of the respective pores 19 with the rising regions 22.

The sequerfcemi-n itkkker RY PEERS, hhkus be altered as will
be desgrlbedm The first extruder %%%ﬁ %ISC hargey PRQ&Flr%?TJEb £316%tin the

formof a u 1 ich are, in turn, bonded to the second web
102 forneggbbéé% Qﬂbro&g}assenﬁp? éﬁ&uﬁﬁéﬁéBbetﬁk¥ﬁﬁnqgm99§¢§@sweb web -

23 23 JUNE,2004 s obtained. The second extruder 122 discharges the
filmli keyﬁﬁ@rr}? Sffgg Wﬁéﬁcio@d FAMRUR ;e bekdbdh tic tieafhest sasd second

webs 101, 102 constituting the first conposite web 104 and thereby the
second cofipésheecweboddteiveobt®h nied thSuChrocessed in the first and
second processing zones 123, 127 to form the composite sheet
108 having a cross-section as shown in Fig. 5. This composite
sheet 108 also may be used as the topsheet 2.

The composite sheet according to this invention
comprises a plurality of ribbon-like components and the
film-like component bonded to the ribbon-1ike components so
that a blot of the core may be effectively concealed by the
regions in which said ribbon-like components overlap the
film-like component when the composite sheet is used as the
topsheet of disposable diaper or sanitary napkin. The
ribbon-like components contribute also to improvement of the
tensile strength presented by the film-like compeonent in its
longitudinal direction.

According to the process for making this novel
composite sheet, the web destined to form the film-like
component can be selectively pierced at desired regions
transversely thereof to form the liquid-pervious pores as

well as the rising regions functioning to give the sheet a




second conposite web 106 is then processed in the first and second
processi ng zones 123, 127 to formthe conposite sheet 108 having a
cross-section as shown in Fig. 5. This conposite sheet 108 al so may be
used as the topsheet 2. The conposite sheet according to ?hﬁ@hgﬁention
conprises a plurality of ribbon-like cgnponents and the il 4
conponent bonded to the ribbon-like conponents so that a blot of the core
may be effectively concealed by the regions in which said ribbon-Iike
conponents overlap the filmlike conponent when the conposite sheet is
used as tKemicapsidet soff tditepesaliie «dirrner: i@ 15ANL ¥na?1 kin. The

ri bbon-1ike conponents contribute also to inprovenernt o € tensile
strength presented by the filmlike conponent in its | ongitudinal
direction. According to the process for meking this novel conposite sheet,
the web destined to formthe filmlike conponent can be sel ectively

pi erced at desired regions transversely thereof to formthe

| i qui d- pervious pores as well as the rising regions functioning to give
the sheet a -24 23 JUNE 2004 confortably soft touch in a relatively easy
manner. -25 WHAT IS CLAIMED | S:




23 JUNE 2004 1. A liquid-pervious conposite sheet (2) used for the body
fluid absorbent sanitary article and conprising a | ayer of plastic sheet
(11) defining a top side of the sheet and a |l ayer fibrous assenbly (12)
defining a bottom side of the sheet (2) and bonded to sai? Iﬁ%@{ f
plastic sheet (11), said |iquid-perviqus conposite sheet %f 4%@4
characterized in that: said |ayer of plastic sheet (11) conprises a
plurality of ribbon-1like conmponents (16) extending in parallel one to
another in one direction (Y) and a filmlike conponent (17) bonded to said
ri bbon- | ieATanporexisen 169 and covering substantially entire top surface
of said fibrous assenbly (12) wherein said filmlike conponent (17) is
formed between each pair of adjacent said ribbon-like conponents (16) with
a plurality of liquid-pervious pores (19) arranged intermttently in said
one direction @yg 2.. The conposite sheet (2) according to Claim1, wherein
sai d flln}llke c ﬁﬁBﬁQnPegf?PuﬁscPEPﬁﬁétQI%WQEQdQESUQEdSaDd t poresdy 19)
with a plurality of rising regions (22) extending upward fromtop surface
of said donpésiaks et (Y bmiry 28ruhdlit akhagcahprgssaiyd :edge 23 JUNE
2004

plastic sheet (11) defining a top side of the sheet and a layer

fibrous assembly (12) defining a bottom side of the sheet (2)

and bonded to said layer of plastic sheet {11}, =said

liquid-pervious composite sheet {2) being characterized in
that:

said layer of plastic sheet (11) comprises a plurality
of ribbon-like components (16) extending in parallel one to
another in cne direction (Y) and a film-like compenent (17)
bonded to said ribbon-like components (16) and covering
substantially entire top surface of said fibrous assembly (12)
wherein said film-like component {17) is formed between each
palr of adjacent said ribbon-like components (16) with a
plurality of ligquid-pervious pores (19) arranged

intermittently in said one direction (Y).

2. The composite sheet (2) according to Claim 1, wherein
said film-like component (17) is formed along edges of said
pores (19) with a plurality of rising regions (22) extending

upward from top surface of said composite sheet (2) and




3. The conposite sheet (2) according to Claim1, wherein said ribbon-1ike
conponents (16) are disposed between said filmlike conmponent (17) and
said | ayer of fibrous assenbly (12) and bonded to said | ayer of fibrous

assenbly (12). |I. The conposite sheet (2) according to ClathﬁN,mherein
said filmlike conponent (17) is dispoged between said ri N 4004
conponents (16) and said |ayer of fibrous assenbly (12) and bonded to said
| ayer of fibrous assenbly (12). 5. The conposite sheet (2) according to
Claim 1, wherein said |layer of plastic sheet (11) contains inorganic

filler anthdalzoiiendl g sadyfdddes per unit area in said ribbon-like
conponents (16) is higher than in"said filmlike conponent (17). 6. A
process for making |iquid-pervious conposite sheet (2) wused for the body
fluid absorbent sanitary article and conprising a |layer of plastic sheet
(11) defining & L.op side ., of the sheet (2) and a layer fibrous assenbly
(12) defining a  hottoinisite BrEeathel Yhestcqu@)irnd batidedn t, saisk-dayer of
plastic -27 23 JUNE 2004 sheet (11), said process conprising the steps of:
a. conti MddEs|S R gk | dorpenavets (102) dest bnegokaq Lmsal & ayer of
fibrous assenbly (12) in one direction; b. extruding first thernoplastic
mat eri al fdeéstiliée t@mponent (17) and said layer of fibrous assembly

(12) and bonded to said layer of fibrous assembly (12),

4. The composite sheet (2) according to Claim 1, wherein
said film-like component (17) is disposed between said
ribbon-like components (16) and said layer of fibrous assembly

(12) and bonded to said layer of fibrous assembly (12).

5. The composite sheet (2) according to Claim 1, wherein
sald layer of plastic sheet {11) contains inorganic filler and
a content of said filler per unit area in said ribbon-like
components (16) is higher than in said film~like component

(17).

6. A process for making liquid-pervious composite sheet (2)
used for the body fluid absorbent sanitary article and
comprising a layer of plastic sheet (11} defining a top side
of the sheet (2) and a layer fibrous assembly (12) defining a

bottom side of the sheet (2) and bonded to said layer of plastic




forma part of said layer of plastic sheet (11) in the formof a plural
ribbons; c. extruding second thernoplastic material destined to forma
part of said |ayer of plastic sheet (11) in the formof a single film d.

bondi ng one of said ribbons and said filmbeing extruded égdégp surface
(102A) of said fibrous web (102) to optain first conposit ) and
bonding the other to the top surface of said fibrous web (102) and/or sai d
one of said first conposite web (104) to obtain second conposite web (106)
to be continuously fed in said one direction; and e. discharging high

ressure sotamarl wat €4i St Ledss s a8@hHst < B cond conposite web (106)
Being continuously fed |#55a|d one dgre%tﬁ%dt$r0n1%? °1®45t the side of

said fibrous web {102 ond osite web (106) so that said
film is piercéd Bétmé%HR%E pml’%ﬁgiéﬁgghﬁﬁ e dl} é%bo%%sgbn@@ to form

a pluraligy. of s (19) along edges of which a plurality of sawtoothed
ri gl ng reégclyons a?]ffzelaé&t rfﬂﬁa QARiss ok oFentiey t 6R2) sur fane Of rsai b | m and

undul ating in said one dlrectlon - 28 23 JUNE 2004 7. The process

according to C@alm&;ruﬂ¥ﬂ93ﬁlﬁﬁﬂ(ihﬁﬁMMﬁiagﬂﬂHNﬁaﬁé%ﬂgﬁ)déggpqéé @ubjected
to the high pressure columar water streans di scharged fromthe side of

sai d fil molvef ereasaidf said layer of plastic sheet (11) in the form of
a plural ribbons:

€. extruding second thermoplastic material destined to
form a part of said layer of plastic sheet (11) in the form of
a single film;

d. bonding one of said ribbons and said film being
extruded to top surface (102A) of said fibrous web (102) to
obtain first composite web (104) and bonding the other to the
top surface of said fibrous web (102) and/or said one of said
first composite web (104} to cbtain second composite web (106)
to be continucusly fed in said cne direction: and

e. discharging high pressure columnar water streams
against said second composite web (106} being continuously fed
in said one direction from at least the side of said fibrous
web (102) of said second composite web (106) so that said film
is plerced between each pair of adjacent said ribbons so as to
form a plurality of pores (19) along edges of which a plurality
of sawtoothed rising regions (22) extending upward on the top

surface of said film and undulating in said one direction.




[ [ ' [ | ummar
ond conposite web (106) is subjected to the high pressure co
agfer strggns di scharged fromthe side of said fibrous web (102) to
partially pierce said filmand thereby to forma plurality of said pores.

[ [ [ [ f stic sheet
8. The process according to Caimé6, wherein said |ayer of . _
(11) ang said layer of fibrous assenhly (12) are bonded u§§ﬁgi%%%¥mseallng

t echni que.

7. The process according to Claim 6, wherein said second
composite web (106) is subjected to the nigh pressure columnar
water streams discharged from the side of said film before said
second composite web (106) is subjected to the high pressure
columnar water streams discharged from the side of said fibrous

web (102) to partially pierce said film and thereby to form a

plurality of said pores.

8. The process according to Claim 6, wherein said layer of
plastic sheet (11) and said layer c¢f fibrous assembly (12) are

bonded using heat-sealing technique.




