30 SEPTEMBER 2004 FLEXI BLE COVPOSI TE SHEET AND PROCESS FOR MAKI NG THE SAME
This invention relates to a flexible conposite sheet suitable for use as a
topsheet in a disposable body fluid absorbent sanitary article such as a
di sposabl e diaper, a sanitary napkin or the |ike. ;)HFEITESeBER X108
Application Publication No. 1999-217453A describes a flexible conposite
sheet conprising a flexible plastic sheet |ayer and a fibrous |ayer bonded
to a lower surface of the plastic sheet layer. In this conposite sheet,
the plastic sheet layer. is provided with a plurality of opening arrays
each haviunge:sar ot ©r@di by SQfT Fo ey SN Pyl S i PR ETEGt TRE BhdHe
direction. A plane region of plastic sheet is defined between each pair of
t he adj acent opening arrays and a plurality of tooth-like portions extend
upward fromthe upper surface of the plane region along edges of the

peri pheries defining the respective openin t e xtendi in the
orie direction tdé 3H§F”FH8nt58hﬁFeFi.ﬁeapgiﬁﬁéﬁie %gﬁﬁﬁﬁgﬁ%a ge?g the one
direction in the formof an irregular wave. Wth the_ conpasite sgeet of
prior artsuidapiler dlag yssf 23 e tepireet kb par € sReSapeef Patybly1def or med
and give the article wearer a velvet-1.i ke soft touch as the surface of
the 30 SERERVBERt2QQéitary article such as a disposable diaper, a

sanitary napkin or the like.

Japanese Fatent Application Publication Mo,
1098-2174534 dascribes a flexible composite sheet comprising
a flexible plastic sheet layer and a fibreus layer bonded to
a lower surface of the plastic sheet layer. In this composite
sheet, the plastic sheet layer is provided with a plurality
Dfopeningarrayseachhavinqaipluralitycﬁfupeningsarranqed
intermittently in one direction. A plane region cf plastic
sheet i3 defined hetween each pair of the adjacent copening
arrays and a plurality of tooth-like portions extend upward
from the upper surface of the plane region along edges of tne
peripheries defining the respective openings, the edges
extending in the one direction, s that the tooth-like portions
m#y undulate in the one direction in the form of an irregular
wave.

With the composite sheet of prior art, a plurality of
the tooth-like portions are fTiexibly deformed and give the

articie wearer a velvet-11ike soft touch as the surface of the



2 conposite sheet cones in contact with a wearer 7 s skin . However, nost
of the tooth-like portions are arranged to formthe irregular waves in the
sanme direction as the direction in which the opening arrays extend. This
means that these tooth-like portions are easily cdilSHSEEMBEREgdnal ly to
the opening arrays and thereby give - wearer a soft touch but coll apsed
wth a diff=iculty in the direction in which the opening arrays extend.
Consequently, a flexibility in the latter direction is inferior to a
flexibility in the forner direction. Furthernore, even if such

di f f er entdeals fslied Hiddt yosependiogtaon wiwh divesctirds slkisesHnweseri ous
probl em for use of such conposite sheet as the topsheet of the sanitary

article, I sot L opy.of_{ De-coppeshhe sheetamidiydespectota ithe
flexibil ﬂ%y%tsﬂéoyulﬁg%ngée!g?rla ye_r strict practiacal IJIt}:gse of the conposite

Sheet. It is an object qf this invention. to inprove % i ofonyenpti-pnal
conposi t & 2Rt AT ¥V ERd Ko 26 b%??tél%%gés'%%g?t-r r\z;t%*i ?‘sﬂgnl‘sot ropy in
the flexibility of the sheet surface nmay be elimn nated. Acggrgi.gtg: to this
i nvent i ortnet hisraihy provvdetk N onpbsFtBEIRR TGS hGCa Shéet- i ke
fibrous assenbly having upper and |ower surfaces and a film of
t her nopl gstritG 3G SERTEMBER 2004llapsed orthogonally to the opening
arrays and thereby give a wearer a scft touch but collapsed
with a difficulty in the direction in which the cpening arrays
extend. Conseguently, a flexibility in the latter direction
is inferior to a flexibility in the former direction.
Furthermore, even if such differential flexibility depending
onn the direction raises no sericus problem for use of such
composite sheet as the topsheet of the sanitary article, an
anisotropy of the composite sheet with respect to its

flexibility should undesirably restricl practical use of the

composite sheet.

It is an object of this invention to improve the
conventional composite sheet like the known composite sheet
so that its apisotropy in the flexibility of the sheet surface
may be eliminated.

hocording to this invention, there is provided a
composite sheet compriging a sheet-like fibrous assembiy

having upper and lower surfaces and a film of thermoplastic



3 synthetic resin being intermtlently arranged on and bonded to the upper
surface of the sheet-like fibrous-assenbly so that the upper surface, |I's
exposed in a plurality of regions. The conposite sheet further conprises
the fibrous assenbly being fornmed with fibers havizgIPTEMBRES200df 0.5 -
2 0 dtex and a basis weight of 5 - 6039/m. and the~filmbeing forned by a
plurality of narrow strips, each having a thickness of | - 50 um
intermttently arranged 50 as to be spaced one from another by a di stance
of 30 - 1000 pmin a first direction and in a second direction

i nt er sectdyag Hote o irkst ndbeeatyi dhteomit taet I brousngssenblapdibendied each of
the narrow strips, is defined by sides extending in the first and second

di rections, thrée%%%(éltr! welka 2l 00 Wi GRebhe 1Nakr oWhgbiisp aisgemage@owi th a
ot h- e

plurality of to ike portions rising in a direction from t | ower

surface toward the upper surface and have.proximal_. ends Jying_along the
si des an&?@tsfzpﬁ ‘éﬂaggs%mf ©° tie SFGSER- fLFk% pplol'ﬁal‘lolﬁtigroefl %5 glpgg'f romthe

proxi mal ends toward the distal ends. Al so, according to this invention,
there is provi dé¢ acprosbss sheedr Hariiey SOFEXLBEE coipodiPECsfeet by
subjecting a conposite web conprising a continuous fibrous web having
upper and:d=esnerl s Wefiaee S camekda wadmt ifiteurs fhislvingf at Hemmopisastitc U -Synt heti ¢
resin bonded to the upper surface to the steps oxf

~ 20 dtex and a basis weight of % ~ 60 g/m* and the [ilm being

tfarmed by a plurality of narrow strips, each naving a thickness

of 1 ~ 50 pm, intermittently arranged so as to be spaced one

from another by a distance of 30 ~ 1000 ym in a first direction

and in a second direction intersecting the first direction

of the fibrous assembly wherein each of the narrow strips is

defined by sides extending in the first and second directions,

respectively, aleong which the narrow strip is formed witn a

piurality of tooth-like pertions rising in a direction from

the lower surface toward the upper surface and have proximal

ends lying along the sides and distal ends s¢ that the

tooth-1like portions are tapered from the proximal ends toward

the distal ends.

Alsn, according to this invention, there is provided
a process for making a flexible composite sheet by subjecting
a composite web comprising a continueous fibrous web having

upper and lower surfaces and a continuous filmof thermoplastic

synthetic resin bonded to the upper surface to the steps of:



30 SEPTEMBER 2004 4 a. continuously feeding the conposite web in one
direction; b. reciprocating a first group of nozzles in a direction
transversely of the one direction, the first group having a plurality of
nozzles linearly arranged transversely of the one wWiSrEIEMBEREIEEI n
columar fluid streans are ejected frpm the nozzles against the film of
the conposite web so that the filmmy be broken in accordance wth | oci

of the nozzles being reciprocated; and c. reciprocating at second group of
nozzles in a direction transversely of the one direction, the second group
having a pluralji tycehthazzlesyl i fieeding atkhangethjsansyvereel yin obnthe one

di rection, mherein columar fluid streans are ejected fromthe nozzles
agai nst the I% surface of the fibrous web so that broken regi ons of the
filmis mn ene aﬁd | engt hened and portions of the filmremaining along

t he broken ions are oriented o a to ris i ian t he
| ower surface gbmaFﬁcﬁﬁ OGESéPgéh fﬁ@ Yot~ EhE Ep PP Fgﬁg mé%g EECEE%W
perspective view of Lhe conposite sheet; Fig 2 is a sectlonal V|em1taken
al ong Li mgaisve ngeliym ofFfye1ongi glract 0n, flﬁ%ri@rﬁ&atr WIS W DgvaRd a
illustrating a process

plurality of nozzles linearly arranged transversely of the

cne direction, wherein columnar finid streams are ejected from
the nozzlea against the film of the composite web 30 that thea
fiimmay be broken in accordance with loci of the nozzles being
reciprocated:; and

. reciprocating a second group of nozzles 1in a
direction transversely of the che direction, the second group
having a plurality of nozzles linearly arranged transversely
of the one direction, wherein columnar fluid streams are
ejected from the nozzles agalinst the lower surface of the
finhrous web so that braken regions of the £ilm is widened andg
lengthened and portions of the film remaining along the broken
regions are oriented so as to rise in a direction from the

lower surface toward the upper surface of the fibrous web.

Fig. 1 is a perspectfive wview of Lhe composite sheet:
Fig. # is a sectional view taken along ling II - II in
Fig. 1:

Fig. 3 is a fragmentary side view illustrating a process



30 SEM MBER 204 for nmaking the conposite sheet; and Fig. 4 is a
fragnentary plan view depicting a part of Fig. 3. Details is of a flexible
conposite she et and a process for naking the sane~according to this
invention will be nore fully wunderstood fromthe dexRErRINMBERJOEN
hereunder with reference to the accofpanying drawings. Fig. 1 is a
perspective view of the conposite sheet 1 and Fig. 2 is a sectional view
taken along line TT - Il in Fig. 1. The conposite sheet 1 conprises a
sheet-1ike, fibrous assenbly 2 having upper and | ower surfaces 6,7 and a

plurality, ol nanoWrs Hapeod il thessrmplastic synthetic -resin bonded to
t he upper surface 6. The fibrous, assenbly 2 conprises fibers 8 such as

t her nopl astic t het i i i i by inat; |, oGikerns and has
2 basi & vel ght TaR 5 - 1500 SradmefRERY Rl B W ORI pn e Y,
mechani cal |y entangl ed together to~ maintain the assenbly 2 in a
sheet-liRé@boﬁﬁiguration. Thi~ fibers 8 preferably have a fineness of 0.5
- 20 dtex so far as these fibers 8 are of thernoplastic synthetic fibers.
Exanpl es of the fibrous assenbly 2 include a spun bond nonwoven fabric, an
ai r-through nonwoven fabric, a point bond nonwoven 30 SEPTEMBER 2004
Detatls of a flexibkble composite sheet and a process for

making the same aécording to this invention will ke more full
understood from the description given hereunder with reference
to the accompanying drawings.

Fig. 1 iz a perspective view of the composite sheet 1
and Fiag. 2 is a sectional view taken along line TT - IT in
Fig. 1. The composite sheet 1 comprises a sheet-like fibrous
assembly 2 having upper and lower surfaces 6, 7 and a plurality
of narrow strips 3 of thermoplastic synthetic reszin konded
to the upper surface 4.

The fibrous assembly 2 comprises fibers 8 such .as
thermoplastic synthetic fikers, chemical fibers or natural
fibers and has a basis weight of 5 ~ 200 g/m*. The fibers 8
are fused together or mechanically entangled together Lo
maintain the assembly 2 in a sheet-like configuration. The
fikers 8 preferably have a fineness of 0.3 ~ 20 dtex sc far
as these fibers B are of thermoplastic synthetic fibers.
Examples of the fibrous assembly 2 include a spun bond nonwiven

fakbric, an air-through nonwoven fabric, a polint bond nonwoven



6 fabric, a nmelt bl own nonwoven fabric and a spun | ace nonwoven fabric.
The fibrous assenbly 2 preferably has a breathing-resistance | ower than
0.2 kFa-s/m The narrow strips 3 of the thernoplastic synthetic resin have
a thickness of 1 - 50 umand are arranged on the filoSRIIEMBERIAON 2
intermttently in a first direction_Jgand in a second direction Y which is
orthogonal to the first directin X. Each pair of the narrow strips being
adjacent in the first direction X and in the second direction Y are spaccd
apart fromeach other by a distance of 30 - 1000 pm so that the upper

surface 61efict he ddbr puswasaenibye? halyr be sexpessribdweenceackapai r  of
the adjacent -narrow strips 3. Wien the conposite sheet 1 is used as a

t opsheet i di s bl e.¢j.2pRer, 2zsambiary :napkikarephplipe IHde, egach of
t he narrgv%%gt%ﬁ'psp??s prle erably gﬁapeﬁ substgnti ally ibn a quadril ateral,

as in the enbodi nent  depicted, defined fi,rst and second sides 11, 12
ext endi n§rpERAIGeIr Sed SEALRF St REE T FIFRe 'f%égﬁ i"&ttion X and third and
fourth sides 13, 14 extending parallel to each other in the second
direction Y. EZble odriswssriPges ofithe tharppelarkbrysyYHAE Y F ERGER of 0.1 -
5 mm and each pair of the adjacent sides 11 - 14 preferably intersect each
ot her at }gR-aR0+R10kn29s--£1600. S&aeh asicdartlarrddgofl dihehsafibwossrip 3 are

formed with

assembly 2 intermittently ina first directionXand in a second
direction ¥ which is orthogeonal to the first direction ¥. Each
pair of the narrow strips being adjacent in the first direction
% and in the second direction Y are spaced apart from each
sther by a distance of 30 ~ 1000 pm so that the upper surface
6 of the fibrous assembly 7 may be ezposed between each palr
nf the adiacent ﬁarrow strips 3. When the composite sheet 1
is used as a topsheet in a disposable diaper, a sanitary napkin
or the like, each of Lhe narrow strips 3 is preferably shaped
substantially in a quadrilateral, as in the embodiment
depicted, defined by first and second =ides 11, 12 extending
parallel to each cther in the first direction ¥ and third and
fourth sides 13, 14 extending parallel to each cther in the
second direction Y. Each of these 3ides 11 ~ 14 preferably
has a length of 0.1 ~ 5 nm and each pair of the adjacent sides
11 ~ 14 preferably intersect each other at an angle of 20 ~
160°,

Each side 11 ~ 14 of the narrow strip 3 are formed with



30 SEPTEMBER 2004 7 a plurality of tooth-like portions 1'1 extendi ng upward

from its upper surface 1. The tooth-like portion 17 is nade of

mat eri al

t hi ckness of the narrow strip itself.

pr oxi mal

and a di st al

t he sane

as the narrow strip 3 and has a thickness sane as or |less than a

These tooth-like portions 17 are arranged in the first direction

well. as in the second direction Y so as to surround the

The t oot h- | iRSTIOMNBERDOHOBaS a
end 18 extending along the peripheral edge of the narrow strip
end 19 toward which the tooth-like portion 17 is tapered.

X as

strips 3a Alherahtyohfthentool hkéigkert patd ionextenas repapused fromits

pr oxi mal

end 18 to its di sta. end 19 is preferably less than 1.5

mm

respective narrow

These: nactaw,alebpsudzaRs Be T used odh 01 BPBlEd LA 1ne.f hbausassenbl y

2 and ad&ItIO

esired, eac

pair of ‘the adjacent narrow strips 3

may be connected by neans of _a bridge 21. Sinmlar to_the.tooth-1ike
portion e Fﬁ@eb?‘gaﬁé'la;la?sﬂﬁ%o‘éa’b ¥ h%”sjéfnrag r‘?é]tde%iagl aagﬁf' gnﬁﬁF"row strip

3 and has a proxinmal end extending a Tong the peripheral edge of the

narrow sSEmepas. oTheed itdge 21thp

pEssUr Ve gagE avo sdeder ibe=afei rcul ar

arc, The conposite sheet 1. is useful as a |iquid-pervious topsheet
cover i ng Tael t i g~ Bbs® Hoent 080l B hias @Apdogposabied 18 extending along

the peripheral edge of the narrow strip 3 and a distal end
1% roward which the tooth-like portion 17 is tapered. These
tooth-like porticons 17 are arranged in the first direction
¥ as well as in the second direction Y so as to surrcund the
respective narrow strips 3. A helght of the tcooth-like
portions 17 as measured from its proximal end 18 to its distal
end 1% is preferably less than 1.5 mm,

These narrow strips 2 may be fused with or bonded to

the fibrous assembly 2 and additicnally, if desired, each pair

of the adjacent narrow strips 3 may be connected by means of
abridge2l. Similarlytotheteocth-likeportionl?, thebridge
71 is made of the same materizl as the narrow strip 3 and has
aproximal end extending along the peripheral edge of the narrow
strip 3. The bridge 21 upward curves soas todescribe a circular
are,

The composite sheet 1 is useful as a ligquid-pervicus
topsheet covering a liguid-absorbent core in a disposable

diaper, a sanitary napkin. In this field of applicaticn, the



di aper, a sanitary napkin. In this field of application, the 30 SEPTEVMBER
2004 -8 conposite sheet | preferably uses the hydrophilic fibers 8 and the
hydr ophi Il i c or hydrophobic narrow strips 3. Body fluids discharged onto

t he upper surface of the conposite sheet 1 are guilgEFATMBERI2AS4N each
pair of the adjacent narrow strips 3.3 toward the bottomof the fibrous
assenbly 2 and absorbed by the absorbent core underlying the | ower surface
"7 of the assenbly 2. The body fluids having been absorbed by the
absorbent core are concealed by the narrow strips 3 and the tooth-1like

portions oL cand et Beeeti § practiradllhyuBesanxkehydrtbat Lt befabsorbént core
soiled with body fluids m ght be seen through when the diaper or the

napkin is_thr ter- i1 B Ysear TRwl BRHQVE thi sgegpceal i ng
ef f ect ofanfjhét%\ggo o's?@{ells Ceeét)f 1, %ﬁgﬁnarrow gfri gs BIrrgy be for ngd from
t her nopl ast i

oxi do. or BT ST B BT E RGP OE TR Seaet AP KT OREPET 7 shake
and diffusively reflecting the 1light incident thereupon and thereby serve
to concedl arkedudded sainnbgtiween Bogy PRdrdst Abpl adarFeptoPATREY
tooth-like portions 17 are preferably fornmed al ong the respective sides
11 14. The-tieet -] zkecpartdi ons HFtase 4f exidlfideficr meceaipd v 2 and

abzorbed by the absorbent core underlying the lower surface

7 of the assembly 2. The body flulds having been absorbed by

the absorbent core are concealed by the narrow strips 3 and

the tooth-iike portiens 1/ and there is practically nc anxiety

that the absorbent core soiled with body fluids might be seen

through when the diaper or the napkin iz thrown away artter

it has been used. To improve this concealing eftect of the

composite sheet i, the narrow strips 2 may be formed from

theymoplastic synthetic resin containing suitable filler such

ag titanium oxide or barium sulfate by 1 ~ 30 wt%. The

tooth-like portions 17 shake and diffusively reflecting the

light ingident thereupon and thereby serve Lo conceal the core

stained with body fluidsa. & plurality of the teooth-like

porticns 17 are preferably formed along the respective sides

11 ~ 14.

The tooth-like porticns 17 are flexibly deformed and

thereby give a wearer's skin a velvet-like soft touch as the

surface of the composite sheet 1 comes in contact with 3



thereby give a wearer's skin a velvet-like soft touch as the surface of
the conposite sheet | cones in contact with a 30 SEPt EMBER 2004 9 wearer" s
skin. Mori specifically, the tooth-like portions 17 Ilying along the third
and fourth sides 13, 14 are collapsed in the first3pdE@NMBERIZNGI ve a
wearer' s skin the soft touch as a wparer's skin noves in the first
direction X and rubs the conposite sheet 1. Simlarly, the tooth-Iike
portions 17 eying along the first and second sides 11, 12 are coll apsed

in the second direction Y to give the wearer's skin said soft touch as the
wear er' s ,skir@"MaVesifN thesSesonds tis BTY) aheYt ocand-1 ubs pdre icompdsi t e sheet
1. In this manner, the conposite sheet 1 is flexible equally in both

directi 0’1?;%%9 tX%g:Hg_ the tﬁ?%&T;%]Ig{g'Cf‘tELﬁHr?rﬁdjéy the 1qoapeskbe1speet 1 is not

dependent irection. e conposite sheet 1. can be used
Wi t hout caring about the anisg%rop .of flexibi|ity.. nJjtel ired to
Use the donpOSitd b oot st oh6o g} TR BAFOF oS §ioh SHBel" e BAS s wei gh
of the assenbly 2 and a distance by which each pair of the adjacent narrow
strips 3sapewspaced sapdin FPemSea8hthehéiratedprareianl ¥ §8FeEtEBd so that
a breathing-resistance in the direction fromthe narrow strips 3 to the
fibrous agsesbhyo2itaysite:t dwers imidmly 5 thRateoshyl{ke Fiaqrt s 1d
fragnentary side view illustrating a process

iying along the first and second sides 11, 12 are collapsed

in the second direction ¥ Lo give the wearer's skin said scoft

touch as the wearer's skin moves in the seccond direction Y

and rubs the composite sheet 1. In this manner, the composite

sheet 1 is flexible equally in both directions X, Y and the

go0ft touch offered by the composite sheet 1 is not dependent

on the direction. Thus, the composite sheet 1 can be used

without caring aboul the anisctropy of flexibility.

When it is desired to use the composite sheet 1 a= the

liguid-pervious topsheet, a basis weight of the assembly 2

and a distance by which each pair of the adjacenl narrow strips

3 are spaced apart from each other are preferably selected

2o that a breathing-resistance inthe direction from the narrow

strips 3 tothe fibrous assenbly 2 may be lower than 0.5 kPa+s/m.

Fig. 3 is a fragmentary side view illustrating a process
for making the composite sheet and Fig. 4 is a fragmentary

plan view depilcting a part of Fig., 3. Referring to Figs. 3

and 4, composite web 101 comprising fibrous welr 102 and



for making the conposite sheet and Fig. 4 is a fragnentary plan view
depicting a part of Fig. 3. Referring to Figs. 3 and 4, conposite web 101
conprising fibrous wet 102 and 30 SEPTEMBER 2004 - 10 thernopl astic
synthetic resin film 103 fused with or bonded to BHEIPIHMBEES086 of the
fibrous web 102 is continuously fedjfjromthe Ieft hand. The conposite wpb
101 is brought from above into contact with a first rotary drum 121

provi ded around its peripheral. surface with a plurality of water-pervious
hol es (not shown) . Thereupon the conposite web 101 is subjected to high
pressur e ¢elrampan wdicesystheais egechetlifmohla fuysast allitty oof brodzfles 130
belonging to a first group of nozzles 131 arranged above the first rotary

drum 121 9L0UP1 0 8f o POZZ 651 hdha £ GrEY i198S i@ pbukahuby sl nozzle
arrays 1§fanﬁpf§] %Er131c ext e?’ldl ng transversely of the direction in which

t he conposit 101 i.s These I eGthVv urality
of nozzl &Edl%?,@”a%e 31&5‘%16 e ti‘lerftza((%:ll %S)éig ﬁ%% atg\?efé%%ﬁ"s reg (Ez}lhlmenm on
in adirection P orthogonal to the direction in Whl cﬁ nposite web
101 is fe®ove inke copdmsdsyt el vebl 199 TRAGITHE HER A tlr%%‘? §haCRFeYranner,

the film 103 has been broken in accordance with novenent |oci of the
respect i Ve snaznligsh<k30 andr Conseqliemt 4 yploratdtwi 0 #atplrop&ltiviPUudpeni ngs
135. The conposite web 101 formed with a
holes (nat shown' . Thereupcn the composite web 101 is subjected
to high pressure ceolumnar water streams ejected from a
plurality of nozzies iB{J belonging to a first group of nozzles
131 arranged above the £first rotary drum 121, The first group
of nozzles 131 comprises a plurality of nozzle arrays 131a,
131, 131lc extending transversely of the directicn in which
the composite web 101 is fed, These arrays respectively have
a wlurality of ncozzles 130 adapted to repeat reciprocation
mrer. a desired dimensicn in a direction P orthegonal to the
direction in which the composite web 101 is fed, Of the
composite web 101 having been treated in this manner, the film
103 has been broken in accordance with movement loci of tne
respective nozzles 130 and consequently formed with a
pluraiity openings 135. The composite web 101 formed with a
pluralily of openings 135 in this manner is then fed te a second
rotary drum 122 provided arcund its peripheral surface with

a plurality of liquid-perviocus holes (not shown). The film

102 of the composite welk 101 is brought frombelow into contact



pluralilLy of openings 135 in this manner is then fed to a second rotary
drunms 122 provided around its peripheral surface with a plurality of

| i qui d- pervi ous holes (not shown). The film 103 of the conposite web 101
s brought f rembelow 1 nto contact 30 SEPTEMBER 2QSFPTEMBER 1004t he
second rotary drum12 2 a rid now a_ghurality of nozzles 133 belonging to
a second group of nozzles 132 arranged bel ow the second rotary drum 122
ej ect high pressure columar water streans against 'Lower surface 107 of
the fibrous web 102. The second group of nozzles 132 al so conprises a

pluralityief AMZZd@ ol FaysriS2aum 132bandI2ew expeads ht v riahsverdeky of the
direction in which the conposite web 101 is fed. These arrays respectively

have a p:}%fbgﬁéﬂneﬁngﬁt& azséeaﬁdlér%ﬁ%ﬁhééziesrFP%trre{ ippagatd on over

a desire mensi on a direction orthogonal. to the direcction in

whi ch the_conposite web 10 ed. The.first an er.con ro of
nozzl es 3f ggg?,ﬁdalf%ta%%ﬁét‘%ﬁﬁglﬂ/e%ﬁ ﬁ’ill‘r-”zti’rp %3313%% “‘o%%en%rjna\% t”%efslr}:espect to

the arrangenent as well as to the manner in which these nozzles -repeat
reci pr ocatireRrismaghendtresteorupPLaTRel Wi ¢ pheskiReug grlnhas - watdr streans
ej ected fromthe second group of nozzles 132 serve to widen and to
| engt hen gheral § eadly offatared «opebi pds o d3fpofsd¢dhe Filmlids: o Anhokhkéesame
time, the water streans serve to orient portions of the broken film
remai ni ngarqjaw &@Qa, 132k, 132c extending transversely of the
direction in which the camposite wek 101 is fed. These arrays
respectively have a plurality of nozzles 133 adapted to repeat
reciprocation over a desired dimension in a direction P
arthagonal to the directicn in which the composite web 101
is fed. The first and second groups of nozzles 131, 132 are
substantially similar to each other with respect to the
arrangement as well as to the manner in which these nozzles
repeat reciprocation in the direction P. The high pressure
coluwnhar water streams ejected from the second group of nozzles
132 serve to widen and to lengthen the already formed openings
135 af the £film i93. At the same time, the waler streams serve
to orient portions of the broken film remaining along the
paripheral edges of the respective gpenings 135 50 as Lo rise
on the film 103. The portions having been oriented in this
mannar are depicted to form the tocth-like perticns 17 and

the bridges 21 depicted in Figs. 1 and 2. Portions extending

between each pair of the adjacent lengthened openings 135 are



peri pherial edges of the respective openings 135 so as Lo -rise on the
film 103. The portions having been oriented in this mnmanner arc depicted to
formthe tooth-like partions 17 and the bridges 21 depicted in Figs. 1 and
2. Portions extending between each pair of the adj a¢HEPTIBIBLEREYO

openi ngs 135 are 30 SEPTEMBER 2004 -1322destined to formthe narrow strips 3
depicted in Figs . 1 and 2. The conposite web 101 WAving the second rotary
drum 122 toward the right passes through a dryer chanber 136 and is taken
up into a roil of the conposite sheet 1 depicted by Fig. 1. The conposite
sheet | oHtainedd dat hisn mrnedaroffess rigscondont abd@ trodtlyzand aetli ably
conceals is the |iquid-absorbent core stained with body fluids. Fromthis

vi ewpoi nt ; the. comPOsiie sheeloACCORAing e LRlSINY¥eREF9NgkSmSYppabl e for
use as the Iiquid-pervious topsheet of a disposable diaper or a sanitary

AP O aRATRORL g LoEhab R R BULE B BRvaSrhieslotsp AL L) Tor
confortabl e touch and high breathability., In the flexible conposite sheet
accor di ngTRESRhIR 1A 8nk? bh o & RBS &PV St T i%@eﬁah#%mcyt%ﬁ:fnﬁ@- t he
surface 2f the sheet are forned along the entire peripheral edges
The composite sheet 1 chtained in this manner offera
acamfortabletauchandreliablycnncealsthe]%quid—absorbent
core stained with body fluids. From this viewpoint, the
compesite sheet according to this invention is suitable for
uze as the liguid-pervious topsheet of a dispcsable diaper
ar a sanitary napkin. This composite sheet iz suitable alsa
a5 the stock material for a disposable gown used in a medical
field freom a viewpoint of- its comfortable touch and high
breathability.
In the flexible composite sheet according to this
inventicon, the narrow strips partially defining the surface
of the sheel are formed along the entire peripheral edges
therecf with a plurality of tocth-like portions. Such feature
enables the surface of the compesite sheet to offer a goocd

flexibility independently of the direction in which a wearer's

skin rubs the surface of the composite sheoer.



thereof with a plurality of tooth-Iike portions. Such feature enables the
surface of the conposite sheet to offer a good flexibility independently
of the direction in which a wearer' s 50n. rubs the surface of the
conposite sheet . 30 SEPTEMBER 2004 - 13 WHAT | S CLARNVEBPIBMBER2fiB£xXi bl e
conposite sheet (1) conprising a sheefjgli ke fibrous assenbly (2) having
upper and | ower surfaces (6) , (7) and filmof thernoplastic synthetic
resin placed upon and bonded to said upper surface {6) of said fibrous
assenbly (2) s o that said upper surface (6) is exposed at a plurality of

regi ons, pgaitd ifd exizmgrrcanposi te sheet (1) further conprising: said
fibrous assenbly (2) fornmed with fibers (8 having a fineness of. 0.5 --

20 dtex and a basis weight of 5 - 60 g/n2 and said filmbeing formed by a
plurality of narrow strips (3) , each having a thickness of 1 - 50 gm
|ntern1ttently arra one from anot her a, di stance

of 30 - ﬁqeg(g,%gef%gg%%'t Egr%%@—f ? ! AP h %1I§%c%n&“?ﬁ¢/e]c7t fon {Y)
intersectlng said first direction (X) of said fibrous assenbly (2) wherein
each of dJdiltrover rewesbrdivps2{ ravingefimed dayl diowes fuifaces2)e) (18)), (14)
extending in said firsL and second
and filmof thermoplastic synthetic resin placed upon and bonded
to said upper surface {6) of said fibrous assembly (2) a0 that
said upper surface (6} 1s exposecd at a plurality of regions,
said flexible composite sheet (1) further comprising:
zaid fibrous assembly [2) formed with fibers (8} having
a fineness of 0.5 ~ 20 dtex and a basis weight of 5 ~ 60 g/m*;
and
gaid film being formed by a plurality of narrow strips
{2}, eachhavingathicknessof 1 ~L0 um, intermittently arrangead
50 as to be spaced cne from ancther by a distance of 30 ~ 1090
pm in a first direction (X) and in a second direction {Y)
intersecting said first direction (X} of said fibrous assembly
(2] wherein each of said narrow strips (3} is defined by sides
(11), (12}, {i3), (14} extending in said firslL and second
directicns(X},(Y},_especleely,alongwhlchsaldnarrowstrlp
(3} 1s formedwith a plurality of tooth-1like porticns {17) rising
in & direction from said lower surface (7) toward said upper

surface (6] and have proximal ends (18) lying along said sides

(11), {12y, (13}, {ld4jand distzl ends (1% s¢ that =aid



directions (31) , (Y) , respectively, along which said narrow strip (3) is
formed with a plurality of tooth-like portions (17) rising in a direction
fromsaid | ower surface (7) toward said upper surface (6) and have

proxi mal ends (18) lying along said sides (11), (12}psEeBrMERR»0@Nd
distal ends (19) so that said -14 30_. EPTFVMRF, R 2004 tooth-Ilike portions
(17) are tapered fromsaid proximl ends (18) toward said distal ends (191.
2. The conposite sheet (1) according to Claiml, wherein said conposite
sheet (1) has a breathing-resistance lower than 0.5 kPas/mas neasured in

a directi@pthramsabd RALHAW 3T RSe(BdpeloMef foraldi d ity ousrassep v (2).
3. The conposite sheet (1) according to Claiml, wherein said tooth-Ilike

portions ,(17) a i-ght. .l ess . n.l.5 mMas neasured fromsaid
proxinaliéﬁgst%%égﬁ EgﬁFh§5€5%§o§%p% éﬁgif (1) according to Caim1l,
wherein said tooth-like portions (17) line up in said first and second
directions (X), (Y) s : that the respective narrow strips (3) are
surrounded by a plurality of said tooth-like portions (17) 5 . The
conposi t € -sheeffhgljorprorith et G laairord nehsr 6l aisdchwhpatinafaishi d
narrow strips (3) being adjacent in any one of said first direction (X
and sai dcgegosdtdi krekton ( Yad & Eenanert Ag-rkoieash ot Nekebyr b dge- | i ke
portion (21) made of said

kPa-s/m as measured in a directicon from said narrow strips (3)

toward said fibrous assembly (2},

3. The composite sheet (1) according toClaiml, wherein said
tocth-like portions (17} have a height less than 1.5 mm as

measured from said proximal ends (18)%,

4. The composite sheet (1} according to Claim 1, wherein said
tooth-like portions (17) line up in said first and second
directions (X', (¥) = that the respective narrow stripszs (3)

are surrcunded by a plurality of said tooth-1ike portions {17).

g The composzsite sheet (1) according toClaim 4, wherein each
palr of said narrow strips (3) being adjacent in any cne of =zaid
first direction (X)) and said second directicn (Y) is connected
to each other by a bridge-like portion (21} made of said
thermeplastic synthetic resin and curving te describe a

convexity dirvected upward.



t her mopl astic synthetic resin and curving to describe a convexity directed
upward. 1 30 SEPTEMBER 2004 6. The conposite sheet (1) according to Caim
1, wherein said filmis used to define a skin contacting surface of a

di sposabl e body fluid absorbent sanitary article. 720 AEPTRREER Poma maki ng
a flexible conposite sheet (1) by subsecting a conposite web (101)
conprising a continuous fibrous web (102) having upper and | ower surfaces
(106), (107} and a continuous film (103) of thernoplastic synthetic resin
bonded to said upper surface (106) to the steps of: a. continuously

feeding said compasidoeb: 6AGLY: iT APeordi hgald ENaik.1 F RREREOARIIIRD a
first group of nozzles (131) in a direction transversely of said one

direction, pd fir f é ). having.,a pluralit f_npzzles. .linearly
arranged%l%%g%%&g%gg 3 5@H§§? %§%§18%§58%F6H5'3 %r%ﬁ%cgb?ﬁpgﬁp%ﬁqﬁﬁi
streans are ejected fromsaid nozzles against said film(103) of said
conposi t &b T Paf) 3&5rREN s P 9T @TF3F4Ss broken in accordance with
| oci of said nozzles being reciprocated; and C. reciprocating a second
group of nozzles (132) in a direction transversely of said one direction,
said second group (132) having a plurality of nozzles linearly arranged
T A process for making a flexible composite sheet (1) by
subjecting acomposite wek (101) comprising a continucus fibrous
webk (102) having upper and lower surfaces (106&), {107} and a
continuaons £ilm {103} of thermoplastic synthetic resin bonded
to said upper surface (106) to the steps of:
a. continuously feeding said composite web (101) in cne
Adirecticon;
L. reciprocating a first group of nozzles (1317 in a
direction transversely of said cne direction, said first group
{131) having a plurality of nezzles linearly arranged
transversely of said one direction, wherein columnar fluid
streams are ejecled from said nozzles against said £ilm {103)
of gaid composite web (101) so that said film {(1903) is broken
in acgordance with loci of said nozzles being reciprocated; and
2. reciprocating a zecond group of noezzles (132) in a
direction transversely of said one direction, said second group
(132} having a plurality of nozzles linearly arranged

transversely of =aid one direction, wherein columnar fluid

streams are ejected from saidnozzles against said lower surface



transversely of said one direction, wherein columar fluid streans are
ejected fromsaid nozzles against said | ower surface -16 30 SEPTEMBER 2004
(107) of said fibrous web (102) so that broken regions (135) of said film
(103) are widened and | engthened and portions of saifg: | EAEId8004eMRI NI NG
al ong sai d broken regions (135) are _fgiented so as to rise in a direction
fromsaid | ower surface (107) toward said upper surface (106) of said
fibrous web (102) . 8. The process according to Caim7, wherein said first
and second groups of nozzles (131), (132) respectively conprise a

plural [ty 19) nozzbesar s eyeo(d3ia)  (1d2io IALEke k328 dedsdhe) (1320)

extending parallel one to another. . The process accordi g to
wher ei n %%Ida{&Lufﬁﬁt{fﬁgysare EH%%E dné féﬂgghenpd and portions of

gaid film (103} remaining along said broken regions (135) are
oriented ¢ as to rise in a directieon from said lower surface

(107} toward =aid upper surface (106} of said fibrous web (102,

8. The process according to Claim 7, wherein gaid first and
gecond groups of neozzles (131}, {132} respectively comprise a
plurality of nczzle arrays {131al, (131k), (131chy, (1324,

(132b}, (132¢} extending parallel one to another.

9. The process according te Claim 7, wherein said fluid

streams comprise water streams.



