23 DECEMBER 2003 COMPOSITE PLASTIC SHEET AND PROCESS FOR MAKING THE SAME
This invention relates to a composite sheet suitable as an important component of disposable
garments such as disposable diapers, sanitary napkins and disposable gowns used in medical field
and also to a process for making such a composite sheet. It is well kno2sDECEMBERIAMOSEIM or
nonwoven fabric as breathable but liquid-resistant $heet constituting disposable garments. As it is
well known, a hydrophobic plastic film may be added with grains of inorganic filler such as barium
sulfate and then stretched to obtain a liquid-resistant plastic film having fine pores for breathability. As

nommioven N AErial bR b o RO CArchyr 0. FBr R G A Mhmerstces
and thereby presenting desired breathability and liquid-resistance. It is also possible to improve the

liquid-resistance by subjecting the nonwoven fabric to water repellent finish. The term
"liquid-resistance" used herein should be understood to mean a property enabling permeation as well

as exudation of body"fiidst WY prRRtcaPhESde. 2 X BEEENBERESGoSUI Tabl e as

an inportant conponent of disposable garnents such as
di sposabl e di apers, sanitary napki ns and di sposabl e gowns used
in nedical field and also to a process for making such a
conposi te sheet.

It iswell knowm to use a plastic fil mor nonwoven fabric
as breathable but Iliquid-resistant sheet constituting
di sposabl e garnments. Asit iswell known, a hydrophobi c plastic
fil mmay be added wi t h grai ns of i norganic filler such as barium
sulfateandthenstretchedtoobtainaliquid-resistant plastic
filmhaving fine pores for breathability. As it is also well
known, hydrophobic thernoplastic synthetic fiber nay be
processed to forma nonwoven fabric having an appropriately
high fiber density, i.e., appropriately small fi ber
Interstices and thereby presenting desired breathability and
I i qui d-resi stance. It is also possible to inprove the
| i qui d-resi stance by subjecting the nonwoven fabric to water
repellent finish

The term "liquid-resistance” used herein should be
understood to nmean a property enabling perneation as well as

exudation of body fluids to be practically avoi ded.



The plastic film of prior art may give a wearer of the disposable garment using such plastic film
so-called plastic-like touch peculiar to such plastic film and the plastic-like touch is often disliked by
the wearer. On the contrary, the nonwoven fabric rarely gives the wearer a plastic-like touch even
when the nonwoven fabric is made of raw material similar to that of theZ3a&3HCEHMBER @®@SNng of the
fiber density certainly results in an improvement of the liquid-resistance but at the cost of a soft touch
desired for the nonwoven fabric, an increased amount of the fiber used to make the nonwoven fabric
and a correspondingly higher cost of the nonwoven fabric. It is an object of this invention to provide a
breathable but quu%-%resi tant composite sheet affering soft and comfortable touch. According to a
first aspect of this in %tiei?ﬁﬁ'é'ré: ig 'Jr&'/ia d%réc%p&i{e H%%tig'sﬁge?‘smgﬁs%{n i?f?ﬁ)rtant
component of disposable garment and, according to second fourth aspects of this invention, there is
provided a PfotRES a8l fakfRy FeompbitB Shedt e fiPd@idett of thlsThveifiohidkldtds to an
improvement in a composite plastic sheet comprising a first -3 23 DECEMBER ZOOSCPIastic film layer
forming an Qbﬁéftétﬁf dek& tﬁé)é'lﬁ’ébt,pf‘:u' iar to such plastic film and the

plastic-like touch is often disliked by the wearer. On the
contrary, the nonwoven fabric rarely gives the wearer a
plastic-1ike touch even when t he nonwoven fabric is made of raw
material simlar to that of the plastic film |Increasing of
the fiber density certainly results in an i nprovenent of the
i qui d-resi stance but at the cost of a soft touch desired for
t he nonwoven fabric, an increased anmount of the fiber used to
make t he nonwoven fabric and a correspondi ngly hi gher cost of

t he nonwoven fabric.

It i s an object of thisinventionto provide a breathable
but liquid-resistant conposite sheet offering soft and
confortabl e touch.

According to a first aspect of this invention, thereis
provi ded a conposite plastic sheet suitable as an inportant
conponent of disposable garnent and, according to second ~
fourth aspects of this invention, there is provided a process
for maki ng the conposite sheet.

The first aspect of this invention relates to an

i nprovenent in a conposite plastic sheet conprising a first



second plastic film layer forming a lower surface of the sheet and a thermoplastic synthetic fibrous
assembly layer disposed between the first and second plastic film layers and joined to the first and
second plastic film layers, respectively. The improvement according to the first aspect of this invention
is in that the first and second plastic film layers and the fibrous assembRB|ByET EBBRIRGU30bIC; the
first plastic film layer includes a plurality of first plage regions spaced one from another and extending
parallel one to another in one direction and the second plastic film layer includes a plurality of second
plane regions spaced one from another and extending parallel one to another in the one direction

ions has a thicknjss of 0 001@- O.Ol‘_SIl mm and a width of

wherein each of the first and second plane re
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second plane regions, at least each pair of adjacent first plane regions are connected with each other
by a pluraliﬁ%oﬁ‘ﬁ’dﬁlz-ﬁﬁé r&gldnsBkiaNEihg 25858 thé d PNRInSHAR@GB Hind:NG FR&fRE: and
second plane regions, at least first plane regions are formed along edges thereof with first rising
regions ext@idng GHRERPRbASH Gpp¥PEiteideof IHY QHReRSHEM Yol RVl FRRS S viooth

waves in the one direction; -4 23 DECEMBER 2003 the second plastic film layer partially underlies
bet ween the first and second plastic filmlayers and joinedto

the first and second plastic filmlayers, respectively.

The i nprovenent according to the first aspect of this
inventionis inthat the first and second plastic filmlayers
and the fibrous assenbly |ayer are hydrophobic; the first
plastic fil mlayer includes aplurality of first plane regions
spaced one fromanot her and extendi ng parall el one to anot her
inone direction and the second plastic filmlayer includes a
plurality of second pl ane regi ons spaced one fromanot her and
ext endi ng paral l el one to another in the one direction wherein
each of the first and second pl ane regi ons has a t hi ckness of
0.001 ~ 0.05 mmand a wi dth of 0.03 ~ 1 nmand wherein, of each
pair of adjacent first plane regi ons and each pair of adjacent
second pl ane regi ons, at | east each pair of adj acent first plane
regions are connected with each other by a plurality of
bridge-li ke regions extending across the adjacent plane
regions; of the first and second pl ane regi ons, at | east first
pl ane regi ons are fornmed al ong edges thereof with first rising
regi ons extendi ng upward from an upper surface of the plane

regi ons so as to undul at e sawt oot h waves i n t he one direction;



regions of the fibrous assembly layer defined between each pair of adjacent first plane regions; and
the fibrous assembly layer comprises component fibers joined together by mechanical entanglement,
heat-sealing or adhesion joined and is joined to a lower surface of the first plane regions and an upper
surface of the second plane regions. The second aspect of this inventi®3 RECRYBER®@O0BSS for
making a composite plastic sheet comprises the steps of: a. continuously feeding a composite web
comprising a hydrophobic plastic film web and a thermoplastic synthetic fibrous assembly web
underlying the film web and joined to a lower surface of the film web in one direction; b. subjecting a
lower surface of the continuously fed composite. web to high Pressure .col mnar water streams and
thereby breaking thF&lfgh ?‘r?ecfﬂ#fjwe‘bl t"f’@tﬂiﬁh r;ré §Ure| ﬁ%ﬁmngﬁ\ﬁlhfe‘? ;r)éarH@auetrhle'(ﬁfe direction
according to traces of the high pressure columpar water streams to form the film web with a plurality
of first plané $&4iBAS Hehbifnd parAis 858 FTRAYHEMNA theH GReBEVRERFERY BRSPenings
extending parallel one to another in the one direction between respective pairs of adjacent first plane
regions, a phir@R aRsns: fisihglrdyi GHEKRHMY ir AR @ddeR bt oSt ppaf™ ¥3! B¥EEMBER

2003 regions defining the respective openings substantially in the _
conprises conponent fibers joined together by nechanical

ent angl enent, heat-sealing or adhesionjoinedandis joinedto
alower surface of the first pl ane regi ons and an upper surface
of the second pl ane regions.

The second aspect of thisinventionrelatingtoaprocess
for making a conposite plastic sheet conprises the steps of:

a. continuously feeding a conposite web conprising a
hydr ophobic plastic film web and a thernoplastic synthetic
fi brous assenbly web underlying the filmweb and joined to a
| ower surface of the filmweb in one direction;

b. subjecting a |ower surface of the continuously fed
conposite web to high pressure columar water streans and
thereby breaking through the film web the high pressure
col ummar water streansinthe onedirectionaccordingtotraces
of the high pressure columar water streans to formthe film
web with aplurality of first plane regions extendi ng paralle
one to another in the one direction, a plurality of openings
ext endi ng parall el one to another in the one direction between
respective pairs of adjacent first plane regions, aplurality

of first risingregions extendingfromedges of the first plane



same direction as the high pressure columnar water streams so as to undulate in the one direction
substantially like sawtooth waves, and a plurality of bridge-like regions extending across respective
the openings to connect each pair of adjacent plane regions with each other; and c. joining a plurality
of plastic film strips extending parallel one to another in the one directi28to BGEMEBER2808 of the
fibrous assembly so that the plastic film strips at ledst partially underlie portions of the fibrous
assembly web defined by the respective openings. The third aspect of this invention relating also to a
process for making a composite plastic sheet comprises the steps of: a. continuously feeding
composite web compri irt] a. Iastiﬁ film web and a fibrous assembly web underlying the film web and
joined to a fofith QUFTALE !0 2h i oh 6 BRE AN RRED) B CEHNg G pptr stridd Bftne
continuously fed composite web to high pressure columnar water streams and thereby breaking

through theSXAFEvED By the MR Pridéur BBIUM G SHARr SHEUMMEH MRlde Sié&RFPas@rding to

traces of the high pressure columnar water streams; -6 23 DECEMBER 2003 c. subjecting a lower
surface of tRS 6%%g%we%l nthe one directionsubstantiallylike saw oot

waves, and a plurality of bridge-like regi ons extendi hg across
respective t he openi ngs to connect each pair of adjacent pl ane
regions wth each other; and

c. joiningaplurality of plastic filmstrips extending
parall el oneto another inthe onedirectionto alower surface
of the fibrous assenbly sothat theplasticfilmstrips at | east
partiallyunderlieportionsof thefibrous assenbly web defi ned
by the respective openings.

The third aspect of this invention relating also to a
process for meking a conposite plastic sheet conprises the
steps of:

a. continuously feeding conposite web conprising a
plastic fil mweb and a fi brous assenbly web underlyingthe film
web and joined to a lower surface of the film web in one
di rection;

b. subjecting an upper surface of the continuously fed
conposite web to high pressure columar water streans and
t hereby breaking through the film web by the high pressure
col umar water streans inthe onedirectionaccordingtotraces

of the high pressure columar water streans;



substantially in accordance with the traces of the high pressure columnar water streams, to high
pressure columnar water streams to form the film web with a plurality of first plane regions extending
parallel one to another in the one direction, a plurality of openings extending parallel one to another in
the one direction between respective pairs of adjacent first plane regior23 REGERMBESS A0SBrising
regions extending from edges of the first plane regi6ns defining the respective openings substantially
in the same direction as the high pressure columnar water streams so as to undulate in the one
direction substantially like sawtooth waves, and a plurality of bridge-like regions extending across the
respective openings to connect each pair of adjacent plane regjons with each other; and d. joining a
plurality of plastic fiiffn sﬁiﬂrbje%éﬁdi‘ﬁg ?)a?a%éénesllép rﬂﬁﬁer(?rgl tﬁehc?neccﬂm?:‘ﬁahttg a‘ﬁper surface
of the fibrous assembly web so that the plastic film st_riPs at least partially underlie portions of the
fibrous ass&BE! BBHih& by theteFreBlEABPERiIngY. tThe Fdlfith BsBEESof His ihéntiBh ¥ating also
to a process for making a composite plastic sheet comprises the steps of: -7 23 DECEMBER 2003 a.

continuousl)'FESGHE LoRPlodiBWeb R diechighs. to high pressure col ummar

water streans to formthe filmweb with a plurality of first
pl ane regions extending parallel one to another in the one
direction, a plurality of openings extending parallel one to
another in the one direction between respective pairs of
adj acent first plane regions, a plurality of first rising
regions extending from edges of the first plane regions
defining the respective openings substantially in the sane
di rection as the hi gh pressure col umar water streans so as to
undul ateinthe onedirectionsubstantiallylikesaw oothwaves
and a plurality of bridge-like regions extending across the
respecti ve openings to connect each pair of adjacent plane
regions with each other; and

d. joiningaplurality of plastic filmstrips extending
parall el oneto another inthe onedirectionto alower surface
of the fibrous assenbly web so that the plastic filmstrips at
| east partially underlie portions of the fibrous assenbly
defined by the respective openings.

The fourth aspect of this invention relating also to a
process for meking a conposite plastic sheet conprises the

steps of:



the composite web comprising an upper plastic film web, a lower plastic film web and a fibrous
assembly web disposed between the upper plastic film web and joined to a lower surface of the
upper plastic film web and to an upper surface of the lower plastic film web in one direction; and b.
subjecting an upper surface of the continuously fed composite web to HGIDEIEESIBERAMIar water
streams and thereby breaking through the upper and lower plastic film web in according with traces
of the high pressure columnar water streams in the one direction to form the upper and lower plastic
film with a plurality of first plane regions extending parallel one to another in the one direction, a
plurality of openings extending parallel oPe to.another in the one direction between respective pairs
of adiacent first plare régiaHa, AUGHRIRy | G114 RETRG RS eI B ABES f the first plane
regions defining the respective openings substantially in the same direction as the high pressure
columnar watr SPERASIshe A488 GRdAIShNHAshaRiEEBha&tbsfahddIP N&PsaftbBiF waves, and
a plurality of bridge-like regions extending across the respective openings to connect each pair of

adjacent pl&h&SkhionsiitR Webh 3ftkra-d bBRHSERASIERY0nINER. 91iS BIRPEHEIIREEW showing

a panty liner partially broken away; o
t he upper plastic filmweb and joinedto alower surface of the

upper plastic filmweb and to an upper surface of the |ower
plastic filmweb in one direction; and

b. subjecting an upper surface of the continuously fed
conposite web to high pressure columar water streans and
t her eby breaki ng t hrough t he upper and | ower plastic fil mweb
in according with traces of the high pressure col umar water
streans inthe onedirectiontoformthe upper and | ower pl astic
filmwithaplurality of first plane regi ons extendi ng parall el
one to another in the one direction, a plurality of openings
ext endi ng paral l el one to another in the one direction between
respective pairs of adjacent first plane regions, aplurality
of first risingregions extendi ngfromedges of the first plane
regi ons defining the respective openi ngs substantially in the
sane direction as the high pressure columar water streans so
astoundulateinthe onedirectionsubstantially|ike saw ooth
waves, and a plurality of bridge-like regi ons extendi hg across
t he respecti ve openi ngs t o connect each pair of adjacent pl ane

regions with each other.



Fig. 2 is a sectional view taken along line Il - 1l in Fig. 1; Fig. 3 is a fragmentary perspective view of a
composite sheet; Fig. 4 is an exploded perspective view of the composite sheet; Fig. 5 is a sectional
view taken along line V - V in Fig. 3; Fig. 6 is a sectional view taken along line VI - VI in Fig. 3; Fig. 7
is a view similar to Fig. 3 but showing another embodiment; Fig. 8 is arcexXplCiEr BER20CHve view of
the composite sheet shown by Fig. 7; Fig. 9 is a vi@w similar to Fig. 3 but showing still another
embodiment; Fig. 10 is an exploded perspective view of the composite sheet shown by Fig. 9; Fig. 11
is a perspective view of a disposable diaper; Fig. 12 is a sectional view taken along line XII - XII in

Fig. 11; -9 23 DECEMBER 2003 Fig. 13 is a diaqsr\af\g iI\I/Lfséﬁtig gowerr]]&bogimpegrt]to;t ei reorcess

according to this inverfion for n¥ak gQﬁ’é EBﬁﬁ)to I
partially broken away;
Fig. 2 is a sectional viewtaken along line Il - Il in

Fig. 1;

Fig. 3is afragnentary perspective view of a conposite

sheet ;

Fig. 4 is an expl oded perspective view of the conposite
sheet ;

Fig. 5is asectional viewtakenalongline V- Vin Fig.
3;

Fig. 6 is a sectional viewtaken along line VI - VI in
Fig. 3;

Fig. 7is aviewsimlar to Fig. 3 but show ng anot her
enbodi nent;

Fig. 8 is an expl oded perspective view of the conposite
sheet shown by Fig. 7;

Fig. 9 is a viewsimlar to Fig. 3 but showi ng still
anot her enbodi nment ;

Fig. 10 is an expl oded perspective vi ewof the conposite
sheet shown by Fig. 9;

Fig. 11 is a perspective view of a di sposabl e di aper;

Fig. 12 is a sectional viewtaken along line XII - XlI

in Fig. 11;



sheet; and Fig. 14 is a diagram illustrating another embodiment of the process according to this
invention for making the composite sheet. Details of a composite plastic sheet according to this
invention and a process for making the same will be more fully understood from the description given
hereunder with reference to the accompanying drawings. Fig. 1 is a pagiiFQEMBER208Bective view
showing a panty liner 201 as a specific example efadisposable garments with its lower side up and
Fig. 2 is a sectional view taken along line Il - 1l in Fig. 1. The panty liner 201 comprises a body fluid
absorbent layer 202 intended to come in contact with the wearer's skin and a liquid-resistant layer 203
intended to be placed agajinst the wearer's shorts, These two layers 202, 203 are mechanically
engaged together a'l:drﬁ] ar]r%rﬁt%s%il% f9e 20y l&t@ﬁﬁfﬂ@télgﬁg %%@rﬂﬁ'%%él%e thﬁ]ﬁler 201.
The body fluid absorbent layer. 202 is provided in the form of a water-absorbent sheet-like layer

comprising RVQeFSHsBAR #bBPshieh LBl SME R r&fbrl fbelBia Mb bRHECERASERS003

mixture of such water-absorbent fiber and highly water-absorbent polymer or the like. The layer 202 is
suitable foPRs&rptiGNEf a small amount of menstrual discharge or the

Fig. 14is a diagramillustrating anot her enbodi nent of
the process according to this invention for making the

conposi te sheet.

Details of a conposite plastic sheet according to this
i nvention and a process for naking the sane will be nore fully
under st ood fromt he descri ption gi ven hereunder wi t h ref erence
to the acconpanyi ng draw ngs.

Fig. 1is a partially cutaway perspective view show ng
a panty liner 201 as a specific exanpl e of di sposabl e garnents
withitslower sideupandFig. 2is asectional viewtaken al ong
linell - Il inFig. 1. The panty |iner 201 conprises a body
fluid absorbent | ayer 202 i ntended to cone in contact wwth the
wearer's skin and a | i quid-resistant | ayer 203 i ntended to be
pl aced agai nst the wearer's shorts. These two | ayers 202, 203
are nmechani cal | y engaged t oget her al ong an enbossing | i ne 204
extendi ng al ong a peripheral edge of the liner 201.

The body f | ui d absorbent | ayer 202 is providedinthe form
of a wat er - absor bent sheet-1i ke | ayer conpri sing

wat er - absor bent fiber such as fluff pulp or rayon fiber or a



other body fluids. The liquid-resistant layer 203 is formed by the composite plastic sheet 205
according to this invention. The sheet 205 comprises a hydrophobic inner plastic film layer 5 placed
upon the absorbent layer 202, a hydrophobic outer plastic film layer 2 intended to come in contact
with a garment put on the wearer' s body, and a hydrophobic intermediaBIibCEM BESEPIOE layer 3
disposed between the layers 2, 5. The outer plastidfibm layer 2 includes an adhesive region 216
functioning as a fastening means by means of which the outer plastic film layer 2 is fastened to the
garment of the wearer. The adhesive region 216 is protectively covered with a strip of release paper
21 before the liner 201 is actually used. The liquid-resistant layer, 2}?@3 functions to prevent body fluids
from perme@iﬁb lt'ﬁr‘?)ughq e aﬁg&qﬂent %EFQO? éﬂ{i’%rts o“ SWeare? dhd th%I pgrggé(nce of the
liquid-resistant layer 203 thus protects the garment of the wearer from being soiled with body fluids.
Fig. 3 is a MREmaRSoErRBEL PO LIRS Ble [Bfmbodite sHE& b8 Rbrdlitifing Tk iGhbiGesistant
layer 203 and Fig. 4 is a perspective view showing component members of the - 11 23 DECEMBER
2003 compbSife 3RESF P4 98 King ST de QTP v &k B HHCHBh. he T 9fa8lic il layer 2

making a part of the _
ot her body fl uids.

The | i qui d-resi stant | ayer 203 i s fornmed by t he conposite
pl astic sheet 205 according to this invention. The sheet 205
conpri ses a hydrophobi c i nner plastic fil mlayer 5 placed upon
t he absor bent | ayer 202, a hydrophobi c outer plastic fil mlayer
2intendedtoconmeincontact with agarnent put onthe wearer's
body, and a hydrophobic internedi ate fi brous assenbly | ayer 3
di sposed between the | ayers 2, 5. The outer plastic fil mlayer
2 includes an adhesive region 216 functioning as a fastening
nmeans by means of which the outer plastic filmlayer 2 is
fastened to t he garnent of the wearer. The adhesive region 216
is protectively coveredwith astrip of rel ease paper 21 before
theliner 201 is actually used. Theliquid-resistant | ayer 203
functions to prevent body fluids fromperneating through the
absor bent | ayer 202to the shorts of the wearer and t he presence
of the liquid-resistant | ayer 203 t hus protects t he garnment of
the wearer frombeing soiled with body fluids.

Fig. 3isafragnmentary perspective viewof the conposite
sheet 205 constituting the liquid-resistant |ayer 203 and Fi g.

4 is a perspective view show ng conmponent nenbers of the



liquid-resistant layer 203 is of a flexible nature and comprises a plurality of substantially plane regions
8 extending parallel one to another in a direction indicated by a double-headed arrow Y, a plurality of
openings 9 extending in the direction Y between each pair of adjacent plane regions 8, bridge-like
regions 10 extending across each of the openings 9 in a direction indicaDbgEMBER@dEaded arrow
X to connect opposite edges 18 of each of said opgHnings, and rising regions 12 extending upward, as
viewed in Fig. 2, from the edges 18 of the plane regions 8. Said rising regions 12 irregularly undulate
in the direction Y to form sawtooth waves. The fibrous assembly layer 3 is flexible and joined to the
plane regions 8 of the outer plastic film layer 2 from below as viewed.in Fig. 2 so that the assembly
layer 3 mafl?éTBgﬁia'il'y? e§[5l§'seetd wiHm teSrediechd%e o‘ﬁ)éfﬂn éei\ﬂ WitHin eopé(l‘ﬁﬁbé Cgkr@l,ﬁl(:omponent
fibers 3A of the assembly layer 3 partially extend outwardly of the composite sheet20,i.e .,
upward as $#Ef881iA 9Bg. 2, linearly or so as to describe circular arcs. The inner plastic film layer 5
comprises a plurality of plane film strips 5A extending parallel one to another in the -12 23

DECEMBER 2003 diféctiBHYEANP|ARd o the Bl d Y RsedbRBKI &3 RoRabtioRfasii@wed in Fig.

2. In this manner, the inner ?Iastic film layer 5 forms at least a part of the lower surface of the
liquid-resistant layer 203 is of a flexible nature and

conprises a plurality of substantially plane regions 8
extendi ng parallel one to another in a direction indicated by
a doubl e-headed arrow Y, a plurality of openings 9 extending
inthe direction Y between each pair of adjacent pl ane regi ons
8, bridge-like regions 10 ext endi ng acr oss each of t he openi ngs
9inadirectionindicated by adoubl e-headed arrow Xt o connect
opposi te edges 18 of each of sai d openings, and ri sing regi ons
12 extendi ng upward, as viewed in Fig. 2, fromthe edges 18 of
the plane regions 8. Said rising regions 12 irregularly
undul ate in the direction Y to form sawt oot h waves.

The fibrous assenbly layer 3 is flexible and joined to
t he pl ane regi ons 8 of the outer plastic filmlayer 2 frombel ow
asviewedinFig. 2sothat the assenbly | ayer 3 may be partially
exposed wthin the respective openings 9. Wthin the openi ngs
9, conmponent fibers 3Aof the assenbly | ayer 3 partially extend
outwardly of the conposite sheet 20, i.e., upward as viewed i n
Fig. 2, linearly or so as to describe circular arcs.

The i nner plastic filmlayer 5 conprises a plurality of

plane fil mstrips 5A extending parallel one to another in the



liquid-resistant layer 203. The fibrous assembly layer 3 is partially exposed between each pair of
adjacent film strips 5A, 5A and, in these exposed regions, the component fibers 3A of the assembly
layer 3 partially extend toward the absorbent layer 202 so as to describe straight lines or circular arcs.
Referring to Figs. 3 and 4, single dot chain lines extending downward f@s/DBEENM §ERIZ08the outer
plastic film layer 2 function to project the respectivé2epenings 9 upon the lower surface of the fibrous
assembly layer 3. Each of the film strips 5A partially underlies each region of the fibrous assembly
layer 3 defined by each of the openings 9. Figs. 5 and 6 are sectional views respectively taken along
lines V -V and VI - VI. Referring to Figs. 5 and 6, the outer plastic film layer 2 is made, of hydrophobic
thermoplastih FERLA&NoRARA th! AR debnb MehdJel SISk BIY Jol %85 fird BRI wicth
W1 of 0.03 - 1 mm as measured in the direction X between each pair of adjacent openings 9, 9. Most
of these opBfihG¥ PRa¥! £PEGet HinfdisioR in thé dirdbfo & Reich 6fr1ﬁe'dﬂé‘?1riné£ ¥Spreferably has
a width W2 of 0.05 - 1 mm and a length -13 23 DECEMBER 2003 corresponding to 1.5 times of the
width W2 of lar§Rt. 3 brd§EYiRE rdhidrR2E0 of iR bl plabfc kifWehyeH b fRE foftheliMftermittently

in the direction Y. The ) _
liquid-resistant |ayer 203. The fibrous assenbly layer 3 1is

partially exposed bet ween each pair of adj acent fil mstrips 5A,
5A and, in these exposed regions, the conponent fibers 3A of
the assenbly layer 3 partially extend toward the absorbent
| ayer 202 so as to describe straight lines or circular arcs.

Referring to Figs. 3 and 4, single dot chain I|ines
ext endi ng downward fromt he edges 18 of the outer plastic film
| ayer 2 function to project the respective openings 9 upon the
| ower surface of the fibrous assenbly | ayer 3. Each of the film
strips 5A partially underlies each region of the fibrous
assenbly layer 3 defined by each of the openings 9.

Figs. 5 and 6 are sectional views respectively taken
along lines V- Vand VI - VI.

Referring to Figs. 5 and 6, the outer plastic filmlayer
2 i s made of hydrophobic thernoplastic material, of which the
flat regions 8 have a t hi ckness of 0.001 ~ 0.05 nmand a w dth
W of 0.03 ~ 1 mmas neasured in the direction X between each
pai r of adjacent openings 9, 9. Mbdst of these openings 9 has
a larger dinension in the direction Y. Each of the openings

9 preferably has a width W of 0.05 ~ 1 nm and a length



bridge-like regions 10 include plane bridge-like regions 10A which are flush with the plane regions 8
and arc-shaped bridge-like regions 10B which include, in turn, the bridge-like regions 10B having
their proximal ends 19A appearing to extend from the plane regions 8 and the bridge-like regions 10B
having their proximal ends 19B appearing to extend in continuity with th8 DEQENVEREm2AIB (Refer
also to Fig. 3) . The bridge-like regions 10 preferaltB/-have a thickness equal to or less than the
thickness of the plane regions 8 and a width W3 in the direction Y (Refer to Fig. 5) of at least 0.001 - 2
mm. A large majority 12A of the rising regions 12 are formed by a portion of the outer plastic film layer
2 extending upward as yiewed in Fig._3 from edges of the fil Eyer 2. These rising regions 12A have
proximal en‘ﬂgrerecc'(ﬂﬂfé%'oﬂg tb ‘ﬂ"lélrer%p%'cﬂ?e?‘ [ﬁgné ié%gg ¥Rt elnaggﬁrextending upward
from the proximal ends 16. The upper edges 17A of the respective free ends 17 undulate along the
respective edges 18.18 hBight8F thé KBpe g1 70 a9 meblbretUtsih the BRiNeGrebidh®'s varies
in arange of 0 - 1 mm. The rising regions 12 include those 12C formed along ed(%zs of the bridge-like
a

regions 10 hRY Rhvidg 212 28 BEEEMBE R LBLE LLEidNXadt) ffe SAhEHIG aé said'f€ing regions

12A (Refer also to Fig. 3). The embodiment in which the upper edges 17A of the rising
bridge-11ke regions 10 i nclude pl ane bridge-1like regions 10A

which are flush with the plane regions 8 and arc-shaped
bridge-1ikeregions 10Bwhi chinclude, inturn, the bridge-Ilike
regi ons 10B havi ng t heir proxi mal ends 19A appearing to extend
fromthe pl ane regi ons 8 and t he bri dge-1i ke regi ons 10B havi ng
their proxi mal ends 19B appearing to extend in continuity with
therising regions 12 (Refer alsoto Fig. 3). The bridge-Iike
regions 10 preferably have a thickness equal to or | ess than
the thickness of the plane regions 8 and a width W in the
direction Y (Refer to Fig. 5) of at least 0.001 ~ 2 mm
Alarge majority 12A of the rising regions 12 are forned
by a portion of the outer plastic fil mlayer 2 extendi ng upward
as viewedinFig. 3fromedges of thefilmlayer 2. These rising
regi ons 12A have proxi mal ends 16 conti guous to t he respective
pl ane regions 8 and free ends 17 extending upward fromthe
proxi mal ends 16. The upper edges 17A of the respective free
ends 17 undul ate al ong the respective edges 18. A height of
t he upper edges 17A as neasured fromt he pl ane regi ons 8 vari es
inarange of O ~ 1 nm The rising regions 12 include those

12Cfornmed al ong edges of the bridge-1ike regi ons 10 and havi ng



regions 12A undulate to form sawtooth waves will be described more in details with reference to Fig.
5. The rising regions 12A comprise an irregular array of triangular or substantially triangular portions
23 each defined by a substantially rightward ascendant oblique side 21, a substantially leftward
ascendant oblique side 22 and the proximal end 16 extending between2b eeCiaM BERR@0SIdes 21,
22. The rising regions 12C also may undulate in {H& similar manner to the rising regions 12A. The
rising regions 12 comprising these rising regions 12A, 12C have a thickness equal to or less than the
thickness of the plane regions 8 so that the rising regions 12 may be smoothly deformed as they

come in contact with the wearer's skin and copnsequently the surface of the liquid-resistant layer 203
may give 17 KA UMoch ahdtdbk B VRIS RwifiBe Sfiult k5 RaF AlcBBRiz64Ae ndividual

rising regions 12, a plurality of rising regions 12 as a whole give the surface of the composite sheet
205 a fluffy GBpE&FarkS $ht Aisfi redibns 12 diffusively reflect the light incident thereupon and
thereby alleviate surface gloss peculiar to the plastic film. The outer plastic film layer 2 including a

plurality of -15 23 DEt&ERIBIER 12FBB 0 pehiMys D prdrer4PREas d9peatbifly bI's r 168 8%3/cm2

sec as measured according to the prescription of JIS (Japanese Industrial Standards) -L-1096 and a
moisture rebRHMRBHfL2A undul ate to formsawt oot h waves wil | be descri bed

nore in details with reference to Fig. 5. The rising regions
12A conprise anirregul ar array of triangul ar or substantially
triangular portions 23 each defined by a substantially
ri ght ward ascendant oblique side 21, a substantially leftward
ascendant oblique side 22 and the proxi mal end 16 extending
bet ween t hese two obl i que si des 21, 22. The risingregions 12C
al so may undul ate in the simlar manner to the rising regions
12A. Therisingregions 12 conprisingtheserisingregions 12A,
12C have a t hi ckness equal to or | ess than t he t hi ckness of the
pl ane regions 8 so that the rising regions 12 may be snoothly
deforned as they cone in contact with the wearer's skin and
consequently the surface of theliquid-resistant | ayer 203 nay
give the wearer snooth and soft touch. VWiile it will be
difficult to visually recognize the individual risingregions
12, aplurality of risingregions 12 as a whol e gi ve t he surface
of the conposite sheet 205 a fluffy appearance. The rising
regions 12 diffusivelyreflect thelight incident thereuponand
thereby al l eviate surface gl oss peculiar tothe plastic film

The outer plastic filmlayer 2 including a plurality of



0200 mm as measured according to the prescription of JIS-L-1092. The film layer 2 is made of
material selected from a group consisting of a hydrophobic thermoplastic film, an originally
hydrophobic thermoplastic film treated to become hydrophilic. The film used as stock material for the
layer 2 may contain suitable colorant or filler such as titanic oxide or ba3UDESHMBERIROGBDrous
assembly layer 3 is made of material selected frerm5agroup consisting of thermoplastic synthetic fiber,
chemical fiber such as rayon fiber, a mixture of these synthetic fiber and chemical fiber, and such
synthetic fiber and/or chemical fiber mixed with cotton fiber and/or pulp fiber. The fibrous assembly

layer 3 contains hydrophilic fiber of 5 w/w % or higher, preferably of 10 w/w % qr higher, more
preferably 8PS WM OrHigh & A p'r"@f%rfnl ,Wﬂ@@%@%hfﬂli Péygf 3506m6ﬁ9e§ Hﬁn&%;\)/en fabric
having a basis weight of 2 - 50 g/m2, in which the component fibers are mechanically entangled and
heat-sealed o SEHESITEGTHREH REEMS PRl bAREVRAGEEHE RidrtAiiigthalrlaRassS & nthetic
fiber or chemical fiber having a fineness of 0.05 - 15 deniers may be selected from a -16 23

DECEMBERMBHH §ioBb chSBH 85 shud Bofd ABAWEeABhEid LpdifShHAMeRwSlen fabric, a

thermal bond nonwoven fabric such as an air-through nonwoven fabric, a melt blown nonwoven fabric
and 0~200 mm as neasured according to the prescription of

JI S-L-1092. The filmlayer 2is made of material selected from
a group consisting of a hydrophobic thernoplastic film an
originally hydrophobic thernoplastic filmtreated to becone
hydrophilic. The filmused as stock material for the | ayer 2
may contain suitable colorant or filler such as titanic oxide
or barium sulfate.

The fi brous assenbly | ayer 3is nade of nateri al sel ected
from a group consisting of thernoplastic synthetic fiber,
chem cal fiber suchasrayonfiber, am xture of these synthetic
fiber and chemi cal fiber, and such synthetic fiber and/or
chem cal fiber m xedwith cotton fiber and/or pulp fiber. The
fi brous assenbly | ayer 3 contai ns hydrophilic fiber of 5w w%
or higher, preferably of 10 ww % or higher, nore preferably
of 20 ww %or higher. Mre preferably, the assenbly | ayer 3
conpri ses nonwoven fabric havi ng a basi s wei ght of 2 ~ 50 g/ nf,
i n which the conponent fibers are nechanically entangl ed and
heat - seal ed or adhesi vel y j oi ned toget her. The nonwoven fabric
contai ning thernoplastic synthetic fiber or chemcal fiber

having a fi neness of 0.05 ~ 15 deniers may be selected froma



a spun lace nonwoven fabric. In its thickness direction, the fibrous assembly layer 3 preferably has a
breathability of 5 700 cm3/cm2 sec as measured according to the prescription JIS-L-1096 and a
moisture resistance of 0 - 200 mm as measured according to the prescription JIS-L-1092. Bonding the
assembly layer 3 to the upper film layer 2 and to the lower film layer 5 p3dyHBeEMBiER 2003ISing heat-
or supersonic-sealing or suitable adhesive agent-siich as hot melt adhesive agent. Each of the film
strips 5A constituting the inner plastic film layer 5 has a thickness of 0.001 - 0.05 mm, a width P1 of
0.03 - 1.5 mm. Each pair of adjacent film strips 5A, 5A define therebetween a gap 51 (See Fig. 6)
having a width P2 of 0.032 mm, pr?ferabl of 0.03 - 1 mm. Similarly to.each pair of a%e t plane
regions 8 irgghgl{fbtgpﬂl%l'sﬁ& il I%/eraz,sgélfh i Pz%]&@é‘r‘ﬁ”ﬁl Fibg Sﬁn{%ﬂ) B & E{;nnected to
each other via the bridge-like regions 10 extending across the gap 51 left between these adjacent
film strips SROAANRIiHA Mlines ifditAe i Rig. RORLLiBBE ¥ehteS A difg B'fHE BReMRgs 9 of the
outer plastic film layer 2 projected upon the lower surface of the fibrous assembly layer 3 are partially

-17 23 DECENIBER S0t 0BEMYBY &) thHinCstriBsBA Ir & QMnpRMWQYEtichRPOhE 884 of these

regions 53 is occupied by the film strip 5A having a substantially the same width as the opening lying
above this @ spun | ace nonwoven fabric. Inits thickness direction, the

fibrous assenbly |layer 3 preferably has a breathability of 5
~ 700 cni/cnf - sec as neasured according to the prescription
JI'S-L-1096 and a noi sture resistance of 0 ~ 200 nmas neasured
accordingtothe prescriptionJlS-L-1092. Bondi ngthe assenbly
| ayer 3 to the upper filmlayer 2 and to the ower filmlayer
5 may be carried out using heat- or supersonic-sealing or
sui t abl e adhesive agent such as hot nelt adhesive agent.
Each of thefil mstrips 5Aconstitutingtheinner plastic
filmlayer 5 has a thickness of 0.001 ~0.05 mm a wi dth P; of
0.03 ~1.5mm Each pair of adjacent filmstrips 5A, 5A defi ne
t her ebet ween a gap 51 (See Fig. 6) having a width P, of 0.03~2
mm preferably of 0.03 ~ 1 mm Simlarly to each pair of
adj acent planeregions 8intheouter plasticfilmlayer 2, each
pair of adjacent filmstrips 5A may be al so connected to each
ot her via the bridge-like regions 10 extendi ng across the gap
51 I eft between these adjacent filmstrips 5A. As inmaginary
lines indicate in Fig. 6, regions 53 corresponding to the
openi ngs 9 of the outer plastic filmlayer 2 projected uponthe

| oner surface of the fibrous assenbly |ayer 3 are partially



film strip 5A. Another particular region 53B is partially occupied by a side edge portion 54 of the film
strip 5A lying immediately beneath the corresponding plane region 8. The film strips 5A may contain
suitable colorant such as titanic oxide or barium sulfate. In the panty liner 201, the composite sheet
205 constructed as has been described above is used to cover the lowas Dadkid Bibe pPp@r surface
as viewed in Fig. 3) of the body fluid absorbent layigt-202 as indicated by two-dot-chain-lines. With
such liner 201, air channels extending from the openings 9 to the gaps 51 defined between
respective pairs of adjacent film strips 5A as indicated by two dot chain lines and these air channels
allow the liner 201 to be breathable and free from stuffiness. In the liner 201 after its use, the amount
of absorbeoocrﬁé‘rﬁ’étﬁ.%m{séﬁﬁ el %’Eérﬁﬁll%terj@%t@d‘ﬁ A %%Qrbft'ﬁ% plane
regions 8 and said film strips 5A, respectively, when the liner 201 is looked from its lower side. While
the amountPMmBhstiEPGIRA RNStagmhl DAREER €SERPYiNSr SéhErht plaRefediaMs BIs
otherwise might be seen -18 23 DECEMBER 2003 through the openings 9, such amount of menstrual
discharge i€ éﬁf@ﬁﬁ/@fyih?ér&é(pfe'?ﬁfréﬁ‘f%é"@v%%r%seyg§ HRBBIh{ YeBRAPPY 80l At 8s the rising

regions 12 take their positions ) _ _ )
filmstrip 5A. Another particular region 53B is partially

occupi ed by a side edge portion 54 of the filmstrip 5A 1ying
I mredi at el y beneat h t he correspondi ng pl aneregion 8. The film
strips 5A may contain suitable col orant such as titanic oxide
or barium sulfate.

In the panty liner 201, the conposite sheet 205
constructed as has been descri bed above is used to cover the
| ower surface (the upper surface as viewed in Fig. 3) of the
body fluid absorbent | ayer 202 as i ndi cat ed by
t wo- dot - chai n- | i nes. Wth such liner 201, air channels
extending fromthe openings 9 to the gaps 51 defined between
respective pairs of adjacent filmstrips 5Aas indicated by two
dot chain Iines and these air channels allowthe |iner 201 to
be breathable and free from stuffiness.

In the liner 201 after its use, the anount of absorbed
menstrual discharge is substantially intercepted from the
wearer's eyes by the plane regions 8 and said fil mstrips 5A,
respectively, whentheliner 201is | ooked fromits | ower side.
Wi |l e t he anobunt of nenstrual di scharge staying between each

pai r of adjacent plane regions 8, 8 otherw se m ght be seen



leaning inwardly of the openings 9. Accordingly, in this liner 201, the liquid-resistant layer 203 ensures
a high breathability and no significant amount of menstrual discharge is not conspicuous through the
liquid-resistant layer 203. The rising regions 12 leaning inwardly of the openings 9 are exemplarily
illustrated in Fig. 6 as the rising regions 12D. In addition, the liquid-resi2aDiHaFENW BER@PEEENtS a
velvet-like comfortable touch afforded by the thin-at@l-soft rising regions 12 of the outer plastic film
layer 2. Figs. 7 and 8 are perspective and exploded perspective views similar to Figs. 3 and 4,
respectively, but showing another embodiment of this invention. Referring to Fig. 8, the outer plastic
film layer 2, the intermediate fibrous assembly layer 3 and tEn]e inner plastic film layer 5 are illustrated
to be sepafale@VAB fdlf é’rﬂﬁﬂéf‘iﬂsth%'vesr%é\ @REUBhH. Fhe R c“‘filﬁ? §EPS drti the
fibrous assembly layer 3 of these three layers are similar to the corresponding layers 2, 3 in Fig. 4.
However, tfd Gt bIaRh¥ fiMtSY&ePhed o EORE ISR ANREN & SHRRr Bt I fhdt'of iiWinner
plastic film layer 5 but to that of the outer plastic film layer 2 of -19 23 DECEMBER 2003 Fig. 4.
Specifically! f iAR&r pastt fifth 187et BHIEigENY 459 BUMPAskEFe Pishd réGiSht 58N the

openings 59, the bridge-like regions 60 and the rising regions 62 extending ) )
| eani ng rnwardly of the openings 9. Accordingly, inthisliner

201, the liquid-resistant |ayer 203 ensures a high
breat habi l ity and no si gni fi cant anount of nenstrual di scharge
I s not conspi cuous through the liquid-resistant | ayer 203. The
rising regions 12 leaning inwardly of the openings 9 are
exenplarily illustrated in Fig. 6 as the rising regions 12D.
In addition, the liquid-resistant |ayer 203 presents a
vel vet-1ike confortable touch afforded by the thin and soft
rising regions 12 of the outer plastic filmlayer 2.

Figs. 7 and 8 are perspective and expl oded perspective
views simlar to Figs. 3 and 4, respectively, but show ng
anot her enbodi nent of thisinvention. ReferringtoFig. 8, the
outer plastic filmlayer 2, the internedi ate fibrous assenbly
| ayer 3 and the inner plastic filmlayer 5 are illustrated to
be separated one fromanother in the vertical direction. The
outer plastic filmlayer 2 and the fibrous assenbly | ayer 3 of
these three |l ayers are simlar to the corresponding | ayers 2,
3in Fig. 4. However, the inner plastic filmlayer 5 has a
configurationwhichis simlar not tothat of theinner plastic

filmlayer 5 but to that of the outer plastic filmlayer 2 of



upward from the edges 68 of the respective plane regions 58. Within the respective openings 9, 59,
the component fibers 3A of the fibrous assembly layer 3 extend upward or downward so as to
describe straight lines or circular arcs. In the composite sheet 205 comprising these outer plastic film
layer 2, fibrous assembly layer 3 and inner plastic film layer 5 placed o8 DTEANBER 2808 joining
together, the openings 9 of the outer plastic film lay@r 2 are aligned with the openings 59 of the inner
plastic film layer 5 in the thickness direction of the sheet 205. In other words, the openings 9
respectively have their positions as well as their widths coinciding with the corresponding openings 59
as viewed in the direction X. However, this is not necessarily true for the relative position between the
bridge-like fagibnd 10, 88° G4 aletNvith e GBBRInY 880 GebpLaE SFhe fing' fgjons 62 o
the inner film layer 5 comprise those vertically extending into the fibrous assembly layer 3 from the
edges 68 of tAD fedh AR ISES rddiGn L 58 o FB5Q R3tetftiing RBnPRRNBESs 8% to!1B&n inwardly
of the respective openings 59. The risiné regions 62 are hydrophobic and not readily wettable with -20

23 DECEMBERI9603 hichsirBal @8eh£He aRd thdieidré Préknt &H aMDuloreXicfRiLA discharge

from moving downward beyond a level of the rising regions 62 into the openings 59. The rising
regions 62 upward fromthe edges 68 of the respective plane regi ons 58.

Wthin the respective openings 9, 59, the conponent fibers 3A
of the fibrous assenbly | ayer 3 extend upward or downward so
as to describe straight lines or circular arcs.

I nthe conposite sheet 205 conpri singthese outer plastic
filmlayer 2, fibrous assenbly I ayer 3 and i nner plastic film
| ayer 5 placed one upon another and joining together, the
openings 9 of the outer plastic filmlayer 2 are aligned with
the openings 59 of the inner plastic filmlayer 5 in the
t hi ckness direction of the sheet 205. |In other words, the
openi ngs 9 respectively have their positions as well as their
wi dt hs coi nci di ng with t he correspondi ng openi ngs 59 as vi ewed
inthe direction X. However, this is not necessarily true for
the rel ative position between the bridge-like regions 10, 60
associ ated with the openings 9, 59, respectively. The rising
regions 62 of the inner filmlayer 5 conprise those vertically
extending into the fibrous assenbly | ayer 3 fromthe edges 68
of the respective pl ane regi ons 58 and t hose ext endi ng fromt he
edges 68 to |l ean i nwardly of the respective openings 59. The

ri singregions 62 are hydrophobi c and not readily wettablew th



extending to lean inwardly of the openings 59 are effective to intercept the amount of menstrual
discharge absorbed by the absorbent layer 202 and staying immediately above the respective
openings 59 from the wearer's eyes. The bridge-like regions 60 function in the similar manner. Figs. 9
and 10 are views similar to Figs. 7 and 8 but showing still another emb@g@iDEGCEM BERIA06Btion. This
embodiment is similar to the embodiment of Figs-2@nd 8 in that the composite sheet 205 comprises
the outer plastic film layer 2, the intermediate fibrous assembly layer 3 and the inner plastic film layer
5 all being similar to those of Figs. 7 and 8. While the respective openings 9 substantially coincide
with the corres ondinP openings 59 in the widths as well as the positions as measured al?d viewed in
the directiolS s HaothGeRBLAS tril for IHEPELRBI ARWGIPRS th idtR B e KRidge-ike
regions 10 and 60 as viewed and measured in the direction Y. The outer and inner film layers 2, 5 are
provided aldfd ldit@dgss 1888 Al fHEMERY rRgidrvags beyrRrevRlY. eMidsefisiifregions 12,
62 may comprise first and third rising regions 12A, 62A both extending upward, -21 23 DECEMBER
2003 and sbtSHd'EanbF8LRRFishy reliSns NSRS BRemathg dORNWaPH MEhe f8IN e didns 124,

12B, 62A, 62B comprise those vertically extending up- or downward and those exte_ndin(% to
extending to |l ean i nwardly of the openings 59 are effectiveto

i ntercept the anount of nenstrual discharge absorbed by the
absorbent layer 202 and staying imrediately above the
respecti ve openi ngs 59 fromthe wearer's eyes. The bridge-Iike
regions 60 function in the simlar manner.

Figs. 9 and 10 are views simlar to Figs. 7 and 8 but
showi ng still another enbodinment of this invention. Thi s
enbodi nent issimlar tothe enbodi nent of Figs. 7 and 8 inthat
t he conposite sheet 205 conpri ses the outer plastic fil mlayer
2, the internmediate fibrous assenbly layer 3 and the inner
plastic filmlayer 5 all being simlar tothose of Figs. 7 and
8. Wiiletherespective openings 9 substantially coincidewth
the correspondi ng openings 59 in the widths as well as the
positions as nmeasured and viewed in the direction X, this is
not necessarily true for the positions as well as the w dths
of the bridge-like regions 10 and 60 as vi ewed and neasured in
the direction Y. The outer and inner filmlayers 2, 5 are
provi ded al ong their edges 18, 68 with the rising regions 12,
62, respectively. These rising regions 12, 62 nmay conprise

first andthirdrisingregions 12A, 62A bot h ext endi ng upwar d,



lean inwardly of the openings 9 or 59. In the outer film layer 2, the openings 9A surrounded by the first
rising regions 12A and the openings 9B are formed alternately in the direction X. In the direction Y,
the openings 9A surrounded by the first rising regions 12A are connected by the bridge-like regions
10 and the openings 9B surrounded by the second rising regions 12B 2%DBGEMBREC2OAIY the
bridge-like regions 10. In the inner film layer 5, the2tpenings 59A surrounded by the third rising
regions and the openings 59B surrounded by the fourth rising regions 62B are formed alternately in
the direction X. In the direction Y, the openings 59A are connected by the bridge-like regions 60 and
the openings 59B also are connected by the bridge-like regions 60, Though not illustrated, each pair
of opposed es£8°4 V\/?cHCEhefc?dér r'ib d fh%'rg@et\[/(?@fﬂ Storhted al orfSiAh é@gedges with
the first rising regions 12A and along the other edge with the second rising regions 12B. Similarly,
each pair of AHPWEEH edH28 68 SBEAifHEBEYPening'594f idtffed SRS TR dfiRebBeGes with the
second rising regions 12B and along the other edg%z/\\gith the fourth rising regions 62B. -22 23
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embodiment shown by Fg;is. 9 and 10, the first rising re%ions 12A of the outer Pl_astic film layer 2 give
the | ean i nwardly of the openings 9 or 59. In the outer filmlayer

2, the openings 9A surrounded by the first rising regions 12A
and t he openings 9B are forned alternately inthe direction X
In the direction Y, the openings 9A surrounded by the first
ri sing regions 12A are connected by the bridge-Ilike regions 10
and t he openi ngs 9B surrounded by t he second ri si ng regi ons 12B
al so are connected by the bridge-1ikeregions 10. Intheinner
filmlayer 5, the openings 59A surrounded by the third rising
regi ons and t he openi ngs 59B surrounded by the fourth rising
regions 62B are forned alternately inthe direction X. Inthe
direction Y, the openi ngs 59A are connect ed by the bri dge-1ike
regions 60 and the openings 59B also are connected by the
bridge-1ike regions 60.

Though not illustrated, each pair of opposed edges 18,
18 wi th t he openi ng 9 t her ebet ween ar e f or med al ong one of these
edgeswiththefirst risingregions 12A and al ong t he ot her edge
with the second rising regions 12B. Simlarly, each pair of
opposed edges 68, 68 with the opening 59 are forned al ong one
of these edges with the second rising regions 12B and al ong t he

ot her edge with the fourth rising regions 62B.



lower surface of the liner 201 a comfortable touch. The second rising regions 12B of the outer plastic
film layer 2 extend inwardly of the fibrous assembly layer 3 to prevent the amount of menstrual
discharge from sideways moving, particularly from sideways moving toward the openings 9. The
fourth rising regions 62B of the inner plastic film layer 5 prevent the amBXECENEBBER2AI03iIscharge
from sideways moving toward the openings 59. FI&2 eomponent fibers 3A of the fibrous assembly
layer 3 are hydrophobic, preferably water repellent can prevent the body fluids from flowing into the
openings 59 without substantially reducing a total breathable area of the openings 59 so far as the
component fibers 3A extend from the openings 59 toward the absorbent layer 202. Of the first - fourth
rising regions 12A, 2%1 ¢ dfg]ttpfoié 8 ena% {65e8H iﬁ\K}Sroﬁ‘? BARe toﬁeﬁfﬁ%%@ 6P89 serve to
intercept the amount of menstrual discharge absorbed by the absorbent layer 202 from the wearer's
eyes when BfEME I ISA00REIGIRRHSTEREr SHQUNFRY 171 9% parafistiit vikRFof 4 tidposable
diaper 301 and Fig. 12 is a sectional view taken along line XII - XIl. The -23 23 DECEMBER 2003
diaper 301 hhS i &R Qiter LaAaths dRfineH IR a RlRd-beriblistéd et 302 &t hhe

liquid-impervious backsheet 303, respectively, and an absorbent core 304 is disposed
| ower surface of theliner 201 a confortabl e touch. The second

rising regions 12B of the outer plastic filmlayer 2 extend
i nwardly of the fibrous assenbly | ayer 3 to prevent the anount
of menstrual di scharge fromsi deways novi ng, particularly from
si deways noving toward the openings 9. The fourth rising
regi ons 62Bof theinner plastic filmlayer 5 prevent t he anount
of menstrual di scharge fromsi deways novi ng t owar d t he openi ngs
59. The conponent fibers 3A of the fibrous assenbly |ayer 3
are hydrophobic, preferably water repellent can prevent the
body fluids from flowing into the openings 59 wthout
substantial ly reduci ng a total breathabl e area of t he openi ngs
59 so far as the conponent fibers 3A extend fromthe openi ngs
59 toward t he absorbent | ayer 202. O thefirst ~fourthrising
regions 12A, 12B, 62A, 62B, those extending to | ean inwardly
of the openings 9 or 59 serve to intercept the anount of
nmenstrual di scharge absorbed by the absorbent | ayer 202 from
the wearer's eyes when the liner 201 is | ooked fromits | owner
si de.

Fig. 11 is a perspective viewof a di sposabl e di aper 301

and Fig. 12is asectional viewtakenalongline XIl - XII. The



between these two sheets 302, 303. The diaper 301 is longitudinally composed of a front waist region
306, a rear waist region 307 and a crotch region 308 extending between these two waist regions 306,
307. The diaper 301 is formed on its inner surface with a pair of leakage barriers 311 extending along
transversely opposite side edges of the diaper 301 not only across the 2BdIEHFOENIBERMDORIt also
across substantially entire ranges of the front and 28ar waist regions 306, 307. The diaper 301 is
provided along a longitudinal end 312 of the rear trunk region 307 and transversely opposite side
edges 313 of the crotch region 308 with an elastic member 316 associated with a waist-opening and
elastic mempers 317 associated with leg-openings, respectively. These elastic members 316, 317 are
attached with 8R&hsioR 4 th%ﬂ?‘neﬂ&ﬂ cesHt he%bﬁ{eetsgbﬁ AhBShe BelckBfet 3953. /i‘pair of
tape fasteners 318 are attached to transversely opposite side edges of the rear waist region 307. The
leakage balref¢B41 REMALRYS f@%ﬁésﬁ@éﬁé& 303 AsHaldPR RGO Y- R KFNS&Imple, Figs.
9 and 10, each having a proximal edge 321 joined to the topsheet 302 by -24 23 DECEMBER 2003
means of hdPhelt LEREEHE (V& howR)da fBe ERFOEES ProviIe witl4n bRastll ARG 322

longitudinally extending and secured under tension to said free edge 323 and an intermediate zone
between these two sheets 302, 303. e diaper 301 is

| ongi tudi nal |y conposed of a front wai st region 306, a rear
wai st regi on 307 and a cr ot ch regi on 308 ext endi ng bet ween t hese
two wai st regions 306, 307. The diaper 301 is fornmed on its
i nner surface with a pair of |eakage barriers 311 extending
al ong transversely opposite side edges of the di aper 301 not
only across the crotch regi on 308 but al so across substantially
entire ranges of the front and rear wai st regi ons 306, 307. The
di aper 301 i s provided al ong a | ongi tudi nal end 312 of the rear
trunk region 307 and transversely opposite side edges 313 of
thecrotchregion 308w thanelasticnmenber 316 associatedw th
a waist-opening and elastic nenbers 317 associated wth
| eg- openi ngs, respectively. These el astic nenbers 316, 317 are
attached with atension to the i nner surfaces of the topsheet
302 and the backsheet 303. A pair of tape fasteners 318 are
attached to transversel y opposite side edges of the rear wai st
regi on 307.

The | eakage barriers 311 i s made of the conposite sheet
205 illustrated in Figs. 3 ~ 10, for exanple, Figs. 9 and 10,

each havi ng a proxi nal edge 321 joined to the topsheet 302 by



324 extending between these two edges 321, 323. Longitudinally opposite ends 326 of each leakage
barrier 311 are bonded over their entire width extending between the proximal edge 321 and the free
edge 323 to the topsheet 302 by means of hot melt adhesive (not shown) . With the leakage barriers
311 of such arrangement, contraction of the elastic member 322 cause23DE=OER B&fRe2803 and the
intermediate zone 324 to rise on the topsheet 30224s-the diaper 301 is curved as shown in Fig. 11.
The leakage barriers 311 allow the outer plastic film layer 2 of the composite sheet 205 illustrated in
Fig. 9 to be used so that the layer 2 may define the inner side or the outer side of the diaper 301. In
any case, the Ieakagre barriers 311 are liquid-resistant and can reliably prevent the body flyids
discharged TR GidBtr BB rBANESKKE SRR aahtloh thE SREsEACeBaMG WRknings 9, 59
ensures a breathabilitg of the leakage barriers 311 and the Eoresence of the first and third rising

regions 12AMdZA&RGARL DeABHIPEN ctfed BRHSE YIRS 8X 58 flid i d&GeHbffhe diaper
301 a soft touch. Furthermore, the first - fourth rising regions 12A, 12B, 62A, 62B function to prevent
body fluids #BAEI2S SHPERPERBESRIZD0BRAVIRY HRoIRS ARAIRE 6 SSHABH BFK/ R amount
of body fluids having flowed into the openings 9, 59 from exuding back therefrom without
substantially #808¥ingnHE Rgrdrgieeen these t wo edges 321, 323. Longi tudinally

opposite ends 326 of each | eakage barrier 311 are bonded over
their entire w dt h extendi ng bet ween t he proxi mal edge 321 and
the free edge 323 to the topsheet 302 by neans of hot nelt
adhesive (not shown). Wth the | eakage barriers 311 of such
arrangenent, contraction of the el astic nenber 322 causes t he
free edge 323 and the internediate zone 324 to rise on the
t opsheet 302 as the diaper 301 is curved as shown in Fig. 11.
The | eakage barriers 311 allow the outer plastic film
| ayer 2 of the conposite sheet 205 illustratedin Fig. 9 to be
used so that the |l ayer 2 may define the i nner side or the outer
side of the diaper 301. In any case, the | eakage barriers 311
are liquid-resistant and can reliably prevent the body fl uids
di scharged onto the diaper 301 from | eaking sideways. In
addition, the presence of the openings 9, 59 ensures a
breathability of the | eakage barriers 311 and t he presence of
thefirst andthirdrisingregions 12A, 62Aal ongthe peri pheral
edges of these openings 9, 59 gives the wearer of the diaper
301 a soft touch. Furthernore, the first ~ fourth rising

regi ons 12A, 12B, 62A, 62Bfunctionto prevent body fl uids from



area of these openings 9, 59. In this manner, the liquid-resistance of the leakage barriers 311 is
further improved. The hydrophobic fibrous assembly layer 3 has its fiber density appropriately
adjusted so that a desired breathability may be ensured while body fluids may be prevented from
both flowing into and exuding from the openings 9, 59. If desired, the o&DEEENBEHR OGS 2, the
inner plastic film layer 5 and/or the fibrous assemidy {ayer 3 may be subjected to repellent finish to
improve the liquid-resistance of the composite sheet 205. The composite sheet 205 according to this
invention satisfies all three requirements, i.e., touch, breathability and liquid-resistance and therefore
can be used for various applications other than the panty liner and the diaper as illustrated. For
example, te QBB LR ROCBETHEIRH: a0 the SbcknBIERAF R oI BhrAbnts such as
disposable gowns adapted to be used in medical site or as component members of such disposable
garments. I'—gﬁ.di’Bfié Ui ISP 'SP RNaR ikt ihg 2R &HhBEegintentdt IHOPRGELd I 8ording to
this invention for -26 23 DECEMBER 2003 making the composite sheet 205 of Figs. 3 and 4. From the
left hand aB3RvddRrEg" 280 by web v YhFidiNg BeAYEORA0bIRGILFOESSEdetRbly

intended to form the intermediate ) _
area of these openings 9, 59. In this manner, the

i quid-resistance of the |eakage barriers 311 is further
i nproved. The hydrophobic fibrous assenbly layer 3 has its
fiber density appropriately adjusted so that a desired
breat habi |l ity may be ensur ed whi | e body fl ui ds nmay be prevent ed
fromboth fl ow ng i nt o and exudi ng fromt he openings 9, 59. |If
desired, the outer plastic filmlayer 2, theinner plasticfilm
| ayer 5 and/or the fibrous assenbly | ayer 3 nay be subjected
to repellent finish to inprove the |iquid-resistance of the
conposi te sheet 205.

The conposite sheet 205 according to this invention
satisfies all three requirenents, i.e., touch, breathability
and |iquid-resistance and therefore can be used for various
applications other than the panty liner and the diaper as
il lustrated. For exanple, the conposite sheet 205 can be used
as the stock nmaterial for disposable garnents such as
di sposabl e gowns adapted to be used in nedical site or as
conponent nenbers of such di sposabl e garnents.

Fig. 13 is a diagram schematically illustrating an

enbodi nent of the process according to this invention for



fibrous assembly layer 3 is continuously fed. A first web 101 comprising a hydrophobic thermoplastic
film web intended to form the outer plastic film layer 2 is fed from an extruder 121 so that the first web
101 in its thermally softened state may be placed upon the second web 102. These first and second
webs 101, 102 placed upon each other are fed together between a paiRdDEEEMBERPOAF 3, 173
adapted to bond these two webs 101, 102 to eactPéther and thereby to form a first composite web
104. The first composite web 104 is then transferred to a first treating zone 122 in which the upper
surface 101A of the first web 101 constituting the first composite web 104 is subjected to high
pressure columnar water streams. ejected from_an array_123A qf nozzles arranged at edetermined
bitch ransvARKINICH B8 RrRFBSRpbES HEE 1845TAb frsParet LT S brokkh oS I fbcations at
which the high pressure columnar water streams directly hit the first composite web 104.
Consequenti§thefrsthE88B1 I fofrh8d witha Furafy P OpdkiRgsl &AMy ihs Aciine
direction (i.e., a direction in which the first compasite web 104 is fed) and arranged parallel one to
another trahXrSRY oPtfe it ArdnshasiEeRRbYL Ot RRF.A 1702 B EHHNGH Ik SOBBHh A, a
second composite web 106 is obtained. Under the effect of the columnar water streams, the

componentffibBf OH 2SS RIEINYeS BYRAIG ProjEQ YIS Yoingfle Iofvdd Siffadeb 101

conprising a hydrophobic thernoplastic filmweb intended to
formthe outer plastic filmlayer 2is fed froman extruder 121
sothat the first web 101 inits thermally softened state nay
be pl aced upon t he second web 102. These first and second webs
101, 102 pl aced upon each ot her are fed toget her between a pair
of pressurerolls 173, 173 adapted to bond t hese tw webs 101,
102 to each ot her and thereby to forma first conposite web 104.
The first conpositeweb 104isthentransferredtoafirst
treating zone 122 i n whi ch the upper surface 101A of the first
web 101 constituting the first conposite web 104 i s subj ected
to hi gh pressure col umar water streans ejected froman array
123A of nozzl es arranged at a predeterm ned pitch transversely
of the first conposite web 104. The first web 101 i s broken
throughits | ocations at which the high pressure col umar water
streans directly hit thefirst conposite web 104. Consequently,
the first web 101 is forned with a plurality of openings
extending in a machine direction (i.e., a direction in which
the first conposite web 104 is fed) and arranged parall el one

to anot her transversely of thefirst conpositeweb 104. Inthis



102B of the second web 102 so as to describe straight lines or circular arcs. It should be understood
that the first treating zone 122 may be provided with, in addition to the array 123A of nozzles, second
and third arrays 123B, 123C of nozzles adapted to eject the columnar water streams in order to from
the plurality of openings. The nozzle arrays 123A, 123B, 123C are prefggbECGEMBERIZ003hat the
individual nozzles in the respective arrays as viewgd-transversely of the first composite web 104 may
occupy positions substantially aligned one with another and traces of the high pressure water streams
may coincide one with another. The first treating zone 122 is provided as its lower part with a suction
mechanism 124 adapted to such an excessive amount of water rbavin treated the first composite
web 104, THERREEN BorB6aRAWEBTBESL Lfert Einctdfed t PhaticRtreatHI%Bhe 128 provided
with a plurality of nozzle arrays 127A, 127B, 127C each comprising a plurality of nozzles arranged
transversel ¥ bf ff s8Eohf dnHSUIRAWALTY affi ' 8Bt RfeSmaners fIhREE S¥BU treating
zone 126, high pressure columnar water streams are ejected from the nozzle -28 23 DECEMBER

2003 arraySaF&hsi®e IBREF sdihde OO BF thQUEWRS Webh 18D hRidLABart B th&@SEcond

composite web 106. The portions of the first web 101 having been broken through by the columnar
102B of the second web 102 so as to descri be straight 1ines or

circular arcs. It should be understoodthat thefirst treating
zone 122 may be provided with, in addition to the array 123A
of nozzles, second and third arrays 123B, 123C of nozzles
adapted to eject the columar water streans in order to from
the plurality of openings. The nozzle arrays 123A, 123B, 123C
are preferably arranged so that the individual nozzles in the
respective arrays as vi ewed transversely of thefirst conposite
web 104 nmay occupy positions substantially aligned one with
anot her and traces of the high pressure water streans nmay
coincide one with another. The first treating zone 122 is
provided asits | ower part with a suction nechani sm124 adapt ed
to such an excessive anmount of water having treated the first
conposite web 104.

The second conposite web 106 is then transferred to a
second treating zone 126 provided with a plurality of nozzle
arrays 127A, 127B, 127Ceach conprising a plurality of nozzles
arranged transversely of the second conposite web 106 and a
suction nmechanism128. |In the second treating zone 126, high

pressure columar water streans are ejected fromthe nozzle



water streams in the first treating zone 122 are now turned reversely by the columnar water streams,
i.e., from the lower surface 101B toward the upper surface 101A of the first web 101 to form a third
composite web 107. In this third composite web 107, the component fibers of the second web 102
partially project upward from this second web 102 under the effect of thzS DHQBENEBERRI0SIreams so
as to describe straight lines or circular arcs. It is n@Bessential that the traces formed by the columnar
water streams ejected from the nozzle arrays 127A, 127B, 127C should coincide with the traces
formed by the columnar water streams ejected from the nozzle arrays 123A, 123B, 123C in the first
treating zone 122. However, the steps of shooting through the figst eb 101 and reversely turning the
portions of ﬂ{eriﬂglswggafoﬁ%a\ﬁikfbié)%%l&w&?&fgtil%%eo ol aw&RPs m%efﬁ the first
and second treating zones will be easily achieved if the traces formed by the nozzle arrays 123A -
123C and tH&Kb2dehrPds 197 A L 187890 1O IMRPEIRpYSE WeB 107 H&s BRERIsPBRcted to a
step of drying, a plurality of film strips 105 formed by a second extruder 132 are fed along the
direction in WhitRenki-p§ 3B EBBaK S8 DGR RORINRRIEOYIBYalE’8 & BBRAE to the
rear surface 102B of the second web 102 so that the film strips 105 extend parallel one to another.
TheseﬁM1&ﬁb§ﬁ0§%ﬁ§%ﬂﬁdﬁb@he first treating zone 122 are now turned

reversely by the columar water streans, i.e., fromthe | ower
surface 101Btoward t he upper surface 101Aof the first web 101
toformathird conposite web 107. Inthis third conposite web
107, the conponent fibers of the second web 102 partially
proj ect upward fromthi s second web 102 under the effect of the
columar water streans so as to describe straight |ines or
circular arcs. It is not essential that the traces fornmed by
t he col umar wat er streans ej ected fromt he nozzl e arrays 127A,
127B, 127C should coincide with the traces fornmed by the
columar water streans ejected fromthe nozzle arrays 123A,
123B, 123Cinthe first treating zone 122. However, the steps
of shooting throughthe first web 101 and reversely turningthe
portions of the first web 101 havi ng been broken t hrough by t he
col umar water streans in the first and second treati ng zones
will be easily achieved if the traces forned by the nozzle
arrays 123A ~ 123C and the nozzle arrays 127A ~ 127C.

After the third conposite web 107 has been subjected to
a step of drying, a plurality of filmstrips 105 fornmed by a

second extruder 132 are fed along the direction in which the



joined immediately after they are formed by the second extruder 132, i. e ., in their softened state, to
the second web 102 under a pressure. In the third composite web 107, the film strips 105 are bonded
to the rear surface 102B of the second web 102 so that the film strips 105 at least partially lie within
the openings formed in the first web. A fourth composite web 108 obtai3dBCENSBERPEI3S taken up
in the form of a roll and eventually cut in an appreg@ate size to use it as the composite sheet 205 of
Fig. 3. In the fourth composite web 108, the openings formed in the first web 101 are intended to
define the openings 9 of the composite sheet 205 and the portions of the first web 101 shot through
by the columpar water streams are intended to define t&e rising regions 12. The portions of the first
web 101 hahig FeCRMRPSIARYTR LA rhh Lo HREARE Erkld e AEFREThEBRdge-like
regions 10. The film strips 105 are intended to define the inner film layer 5 of the composite sheet
205. ReferritB Bh. 138565 BPthe'RE- 48215 thd BAbyL NS IA | ISETdRF13PR - 7RNGreferably
has a diameter of 50 -30 23 DECEMBER 2003 150 m, the nozzles in each array are arranged

transverselP8f 3hé GitsORELI D PPRIERby atRESiEH bt 35! 5k, LARaBEre PPESIRE ¥ pdeferably

adjusted in a range of 30 - 200 kg/cm2
joinedimmedi ately after they are fornmed by t he second ext ruder

132, i.e., intheir softened state, tothe second web 102 under
a pressure. In the third conposite web 107, the filmstrips
105 are bonded to the rear surface 102B of the second web 102
so that the filmstrips 105 at | east partially lie within the
openings fornmed in the first web. A fourth conposite web 108
obtained in this manner is taken up in the formof a roll and
eventual |y cut inanappropriatesizetouseit asthe conposite
sheet 205 of Fig. 3.

In the fourth conposite web 108, the openings forned in
the first web 101 are i ntended to define t he openi ngs 9 of the
conposi te sheet 205 and the portions of the first web 101 shot
t hrough by the col umar water streans are i ntended to define
therisingregions 12. The portions of the first web 101 havi ng
resi sted agai nst the columar water streans are intended to
define the bridge-like regions 10. The filmstrips 105 are
intended to definetheinner filmlayer 5 of the conposite sheet
205.

Referring to Fig. 13, each of the nozzles in the arrays

123A ~ 123C and 127A ~ 127C preferably has a di aneter of 50 ~



and a suction pressure is preferably adjusted in a range of 200 1000 mm H20. In the first and second
treating zones 122, 126, the web to be treated is placed on supporting means such as a mesh screen
and conveyed in a desired direction. The first web 101 and the second web 102 as well as the second
web 102 and the film strips 105 are fed at a room temperature and resp@CiFEFNIBEHEE0QR)ether by
heat-sealed together between a pair of heated roll80or by use of adhesive agent such as hot melt
adhesive agent. The first web 101, the second web 102 and the film strips 105 may be treated, if
desired, to make them hydrophilic at any step of the process for making the topsheet according to this
invention. Formation of the openings b the(g]igh pressure columnar water streams is facilitated by
Using the firee W 0GRy SrEnEa HbAl LY ceCiBh i DAk IHESY SIS L8185 fed. The
first web 101 and the film strips 105 preferably have a thickness of 0.001 - 0.05 mm and the second
web 102 prefifablytis ¥eRsiOheR]iiof 2By gith221PtHE Br et seherralBaInAiNRE&fed by Fig.
13, the first treating zone 122 may be eliminated and the first -31 23 DECEMBER 2003 comnposite
web 104 m&y Be bR dtsd RS &iEhighl predsiresddtdnnAr avaal 38 edimsBnly i%qgekéyc%ﬂgtreating

zone 126 to make the composite sheet 205. However, suchdqrocess may result in the
and a suction pressureis preferably adjustedin arange of 200

~ 1000 mMH,O. Inthe first and second treating zones 122, 126,
the web to be treated i s placed on supporting neans such as a
nmesh screen and conveyed in adesireddirection. The first web
101 and the second web 102 as well as the second web 102 and
the film strips 105 are fed at a room tenperature and
respecti vely bonded toget her by heat-seal ed toget her between
a pair of heated rolls or by use of adhesive agent such as hot
nmelt adhesi ve agent.

The first web 101, the second web 102 and the fil mstri ps
105 may be treated, if desired, to make t hemhydrophilic at any
step of the process for naking the topsheet according to this
i nvention. Formation of the openings by the high pressure
columar water streans is facilitated by using the first web
101 uni axially stretched alongthe directioninwhichthefirst
web 101 is fed. The first web 101 and the filmstrips 105
preferably have a thickness of 0.001 ~ 0.05 mmand t he second
web 102 preferably has a basis weight of 2 ~ 50 g/nf.

Inthe process schematically illustrated by Fig. 13, the

first treating zone 122 may be elimnated and the first



first web 101 having relatively narrow openings and relatively many bridge-like regions since the
columnar water streams do not directly act upon the first web 101. Fig. 14 is a diagram similar to Fig.
13 but schematically illustrating another embodiment of the process suitable for making the
composite sheet 205 of Figs. 7, 8 as well as the composite sheet 205 A2F-IYSCEMBER@IBIng to this
process, the first web 101 in the form of plastic fitBln softened state immediately after fed from the
first extruder 121 is joined to the upper surface 102A of the second web 102 in the form of fibrous
assembly, one hand, and the third web 103 in the form of plastic film in softened state immediately
after fed from a third ex%r 113 is bonded to the lower syrface 102B of the secopd web 102, on the
other hand SRR FRHPTOL 4 BRI SBRIGHRESd ndi<h AR RRERSHF & Gnd Bfposite
sheet 205. In this manner, a fifth composite web 131 is obtained. The fifth composite web 131 has its
first web 104at&teddyP B hYH YrddddrB e ehARAWEL Mg WectbdGroM MR RoLbR arrays
123A, 123B, 123C in the first treating zone 122. As a result, a sixth composite web 132 is obtained, in
which -32 2349PeEMBERNERI3 ﬁ%’gﬁrst'&‘ﬂﬁ)&@ﬁ 109461 HPFFEWERL03850th mhde W Plastic film

are formed with a plurality of F11)Ian_e regions and a plurality of openings both extending in the machine
direction. first web 101 having rel atively narrowopenings and rel atively

many bridge-like regions since the columar water streans do
not directly act upon the first web 101.

Fig. 14is adiagramsimlar to Fig. 13 but schematically
il lustrating anot her enbodi nent of the process suitable for
maki ng the conposite sheet 205 of Figs. 7, 8 as well as the
conposi t e sheet 205 of Figs. 9, 10. Accordingtothis process,
thefirst web 101 inthe formof plastic filmin softened state
i medi ately after fed fromthe first extruder 121 is joinedto
t he upper surface 102A of the second web 102 in the form of
fi brous assenbly, one hand, and the third web 103 in the form
of plastic filmin softened state imedi ately after fed from
athirdextruder 113 is bonded to the | ower surface 102B of the
second web 102, on t he ot her hand. The third web 103 is desti ned
todefinetheinner plastic filmlayer 5 of the conposite sheet
205. In this manner, a fifth conposite web 131 i s obtai ned.
The fifth conposite web 131 has its first web 101 treated by
the high pressure columar water streans ejected from the
nozzl e arrays 123A, 123B, 123Cinthe first treating zone 122.

As a result, a sixth conposite web 132 is obtained, in which



The sixth composite web 132 may be taken up in the form of a roll as indicated by imaginary lines.
The sixth composite web 132 taken up in this manner has, in addition to the plane regions and the
openings, the rising regions extending from the edges of the plane regions in the direction of the water
streams and the bridge-like regions extending across the respective oRSridgSEM BEREA0B the first
and third webs 101, 103. Such sixth composite wed2 132 is useful as the composite sheet 205 of Figs.
7 and 8, in which the first web 101, the openings, the rising regions and the bridge-like regions formed
in the first web 101 are intended to define the inner plastic film layer 5, the openings 59 and the rising
regions 62 of the composite sheet 205, respectively. The tt%ird WeE 103, the openings, the rising
regions and 115 bHAGL ABGStRO Sk ABA e T et L0L0 o BIML TR P HeRhBTha Buter plastic
film layer 2, the openings 9, the rising regions 12 and the bridge-like regions_10 formed in the third
web 103. Thé [Bnpbfent AbERD e ReonBMERL 02 ¥na§Thrdit@Mf- 6E8-RRRardHbnfihe
openings 59. The third web 103 preferably is made of film having a thickness of 0.001 - 0.05 mm. -33
23 DECEMBE® 8hh3 % Rfa8B/0s8BR RO LBreE] el sieh i cBrhhEs B GlEibnE3 8 th&RE IsBBond treating

zone 126 instead of taking up in the manner as has been described above. In this case, the sixth
The si xth conposite web 132 nmay be taken up in the formof a

roll as indicated by i magi nary Iines. The sixth conposite web
132 takenupinthis manner has, inadditiontotheplaneregions
and t he openi ngs, the rising regions extendi ng fromthe edges
of the plane regions in the direction of the water streans and
the bridge-like regions extending across the respective
openings all formedinthe first and third webs 101, 103. Such
si xth conposite web 132 is useful as the conposite sheet 205
of Figs. 7 and 8, in whichthe first web 101, the openings, the
rising regions and the bridge-like regions formedinthe first
web 101 are i ntended to define the i nner plastic filmlayer 5,
t he openi ngs 59 and the ri si ng regi ons 62 of t he conposite sheet
205, respectively. Thethird web 103, the openings, the rising
regions and the bridge-likeregions formedinthethirdweb 103
are intended to define the outer plastic filmlayer 2, the
openings 9, the rising regions 12 and the bridge-1ike regions
10 formed in the third web 103. The conponent fibers of the
second web 102 may project up- or downward fromthe openi ngs
59. The third web 103 preferably is nade of film having a

t hi ckness of 0.001 ~ 0.05 mMm



composite web 132 has its third web 103 is subjected to the high pressure columnar water streams
ejected from the nozzle arrays 127A, 127B, 127C in the second treating zone 126 to obtain a seventh
composite web 133. A distance between each pair of adjacent nozzles in the respective nozzle arrays
127A, 127B, 127C each arranged transversely of the sixth composite VaSOIEBEM PEReahy
dimensioned to be two fold or integral-fold larger-tBan the corresponding distance in the first treating
zone 122 and some of the nozzles in the second treating zone 126 are preferably positioned to
substantially coincide with some of the nozzles in the first treating zone 122. By arranging the nozzles
in the second treating zone 126, some. of the openings in the sixth composite web 132 arranged
ttansversely. of thisl dotnBCAE BB TSHRUN 56 FeahA At e SeCO e SOnL 6. 0 the
vicinity of these retreated openings, the rising regions of the first and third webs 101, 103 are
reversely turfed Bf 138 €8I Adr SN SrdANE td fiSe ifbwh BRA tdfd Wk 188 t4drd thd first web
101. At the same time, the component fibers of the second web 102 may project upward from the
openings. ITEK8peRmglFdt edfed fotik Re8nakRMeing B2 INbECENBER DE038/28h8 126, the

rising regions remain to be oriented as in the sixth composite web 132. Of the seventh composite web

133, the firSONBRI0LEEHA 33MPSsithe SlteF Pyl AiRBlayessiBrect ed to the high

pressure col umar water streans ej ected fromthe nozzl e arrays
127A, 127B, 127Cin the second treating zone 126 to obtain a
seventh conposite web 133. A distance between each pair of
adj acent nozzles in the respective nozzle arrays 127A, 127B,
127C each arranged transversely of the sixth conposite web 132
is preferably dinensioned to be two fold or integral-fold
| arger than the correspondi ng distance in the first treating
zone 122 and sone of the nozzles in the second treating zone
126 are preferably positioned to substantially coincide with
sonme of thenozzlesinthefirst treatingzone 122. By arrangi ng
the nozzles in the second treating zone 126, sonme of the
openi ngs in the sixth conposite web 132 arranged transversely
of this conposite web 132 will be treated again in the second
treating zone 126. Inthevicinity of theseretreated openi ngs,
the rising regions of the first and third webs 101, 103 are
reversely turned by the col umar water streans torise fromthe
third web 103 toward the first web 101. At the sane tine, the
conmponent fi bers of the second web 102 nay proj ect upward from

t he openi ngs. I nthe openings not treatedinthe secondtreating



the composite sheet 205 or alternatively the third web 103 may be used as the outer plastic film layer
2 of the composite sheet 205. On this step, the pitches at which the nozzles are arranged in the
respective nozzle arrays 127A, 127B and 127C may be adjusted to convert the regularly alternate
arrangements of the openings 9A, 9B and the openings 59A, 59B as illastexEeEM BiER 203 the other
arrangements, for example, rather irregular arrang@ments, respectively. It should be understood that
the second treating zone 126 may include, in addition to the nozzle arrays 127A, 127B, 127C
adapted to reverse the orientation of the rising regions, nozzle arrays adapted to form the third web
103 and/or the first web 101 with new openings, new rising regions extending, along these openings
and new britRaIbARg IR HEANRE ARG TRedE PP lide BpeAcEN EBATAT IS REAIMED I9:
23 DECEMBER 2003 1 . A composite plastic sheet (205) comprising a first plastic film layer (2)
forming an SppEMsGRIRO8E L&' &Rt 205 aldRoraVSALHE ARETRRR (5) Wsthihg S 10WE surface
of said sheet (205) and a thermoplastic synthetic fibrous assembly layer (3) disposed between these

first and seédAd pMeR A 1AR¥s8) UsFdrdsottie R heseRl8tand dddomd @¥stic Afflayers (2)

(5), respectively, wherein: _ _
t he conposite sheet 205 or alternatively the third web 103 may

be used as the outer plastic filmlayer 2 of the conposite sheet
205. Onthisstep, the pitches at whichthe nozzl es are arranged
in the respective nozzle arrays 127A, 127B and 127C may be
adjustedtoconvert theregularly alternate arrangenents of the
openi ngs 9A, 9B and t he openi ngs 59A, 59Basillustratedin Fig.
9 to the other arrangenents, for exanple, rather irregular
arrangenents, respectively.

It shoul d be under stood that the second treating zone 126
may i nclude, in additionto the nozzle arrays 127A, 127B, 127C
adapted to reverse the orientation of the rising regions,
nozzl e arrays adaptedto formthe third web 103 and/ or the first
web 101 wi t h new openi ngs, new rising regions extendi ng al ong
t hese openi ngs and new bridge-1ike regi ons extendi ng across

t hese respective openings.



said first and second plastic film layers (2), (5) and said fibrous assembly layer (3) are hydrophobic;
said first plastic film layer (2) includes a plurality of first plane regions (8) spaced one from another
and extending parallel one to another in one direction and said second plastic film layer (5) includes a
plurality of second plane regions (5 8) spaced one from another and ex2erliEQE)ABHIRI 2003 to another
in said one direction wherein each of said first and3&econd plane regions (8), (58) has a thickness of
0.001 - 0.05 mm and a width of 0.03 - 1 mm and wherein, of each pair of adjacent said first plane
regions (8) and each pair of adjacent said second plane regions (58), at least each pair of adjacent
said first plane regigns (8) are connected with each other by a plurality of bridge-like regions (10)
extending 685 31339' MBIhECEMBER 2003 adjacent plane regions (8); of said first and second
plane regions (8) , (58) , at least first plane regions (8) are formed along edges (18) with first rising
regions (12) extending upward from an upper surface said plane regions (8) so as to undulate
sawtooth waves in said one direction; said second plastic film layer (5) partially underlies regions of

said fibrouslassemifly 1B98PES defindd BStieen 8AER pafrdf 2ljac@MEdi§ fiRd pand Hdgidns (8); and

plastic filmlayer (2) form ng an upper surface of said sheet
(205), a second plastic filmlayer (5) formng alower surface
of said sheet (205) and a thernoplastic synthetic fibrous
assenbly layer (3) disposed between these first and second
plastic filmlayers (2), (5 and joined to these first and
second plastic filmlayers (2) (5), respectively, wherein:

said first and second plastic filmlayers (2), (5) and
said fibrous assenbly layer (3) are hydrophobic;

said first plastic filmlayer (2) includes a plurality
of first planeregi ons (8) spaced one fromanot her and ext endi ng
paral | el oneto another inonedirectionandsaidsecondplastic
filmlayer (5) includesaplurality of second pl ane regi ons (58)
spaced one fromanot her and extendi ng parallel one to anot her
In said one direction wherein each of said first and second
pl ane regions (8), (58) has a thickness of 0.001 ~ 0.05 nmand
a wdth of 0.03 ~ 1 nmand wherein, of each pair of adjacent
said first plane regions (8) and each pair of adjacent said
second pl ane regi ons (58), at | east each pair of adjacent said
first plane regions (8) are connected with each other by a

plurality of bridge-Ilike regions (10) extendi ng across these



said fibrous assembly layer (3) comprises component fibers (3A) bonded together by mechanical
entangled, heat-sealing or adhesion joined and is joined to a lower surface of said first plane regions
(8) and an upper surface of said second plane regions (58). 2. The composite plastic sheet (205)
according to Claim 1, wherein said fibrous assembly layer (3) contains by@EQENBHFREPOES O - Sw/w
% or less. 3. The composite plastic sheet (205) ae@6rding to Claim 1, wherein said first plastic film
layer (2) includes, in addition to the first plane regions (8) formed with said first rising regions (12),
first plane regions (8) formed along their edges -37 23 DECEMBER 2003 (18) with second rising
regions (125@extending ownward from tgei upper surface toward their lower surface so as to
undulate s tgﬁﬁ’éﬂy VvitB6tH- A& RAve ﬁSsaid one direction. 4. The composite plastic sheet (205)
according to Claim 1, wherein said second plastic film layer (5) is formed along the edges (68) of said
second plane regior‘?é 88§ dild i BPARFHFANGRY RERASEBANTE2B) eﬁl%%)gjinétfr&ﬂatﬁéir lower
surface toward their upper surface or from the upper surface toward their lower surface so as to

undulate substattidllyABRAEShIRE W e85 shilf G dfeetih 86 9fse CoRpdditehiaktie Sheet (205)

according to Claim 4, ) )
ri singregions (12) extendi ng upward froman upper surface said

pl ane regi ons (8) so as to undul ate saw oot h waves i n sai d one
di rection;

sai d second plastic filmlayer (5) partially underlies
regi ons of saidfibrous assenbly | ayer (3) defi ned bet ween each
pai r of adjacent said first plane regions (8); and

said fibrous assenbly layer (3) conprises conmponent
fibers (3A) bonded together by nechanical entangl ed,
heat - seal i ng or adhesionjoinedandisjoinedtoalower surface
of said first plane regions (8) and an upper surface of said

second pl ane regions (58).

2. The conposite plastic sheet (205) according to Claiml,
wherein said fibrous assenbly [ ayer (3) contains hydrophilic

fibers of 0 ~ 5w w %or |ess.

3. The conposite plastic sheet (205) according to Claiml,
whereinsaidfirst plasticfilmlayer (2) i ncludes, inaddition
to the first plane regions (8) formed with said first rising

regions (12), first plane regions (8) fornmed al ong their edges



wherein said third or fourth rising regions (62A) , (62B) of said second plane regions (58) underlie the
vicinity of the regions of said fibrous assembly layer (3) defined between each pair of adjacent said
first plane regions (8). 6. The composite plastic sheet (205) according to Claim 1, wherein said first
and second plane regions (8), (58) are hydrophobic also in the vicinity @BtDECENBERIROG3(12), (62)
thereof. -38 23 DECEMBER 2003 7. The compositg7plastic sheet (205) according to Claim 3, wherein
said second rising regions (12B) of said first plane regions (8) or said third rising regions (62A) of said
second plane regions (58) extend into fiber interstices of said fibrous assembly layer (3). 8. The

composite plastic sheet (205) according to Claim 3, wherein said first rising regions (12D) of said first
e regiCLa) Ui £ GAR ke SRl Ebt VG lafs RGOSR Cobiriie plastc
sheet (205) according Claim 1, wherein said first and second plane regions (8), (58) have their

positions sUlSEAAHRPElgRLA §AG el anRsd diRgidon BMeLiS WhEare6%) afo! PHEDthpbSte plastic

sheet (205) according to Claim 4, wherein, in said thickness direction of said sheet (205), the
substantially sawtooth-1ike waves in said one direction.

4, The conposite plastic sheet (205) according to Claiml,
wherei n sai d second plastic filmlayer (5) is fornmed al ong t he
edges (68) of said second plane regions (58) with third or
fourth rising regions (62A) (62B) extending fromtheir |ower
surface toward their upper surface or fromthe upper surface
toward their |lower surface so as to undul ate substantially

sawt oot h-1i ke waves in said one direction.

5. The conposite plastic sheet (205) according to C ai m4,
whereinsaidthirdor fourthrisingregions (62A), (62B) of said
second pl ane regi ons (58) underliethe vicinity of the regions
of said fibrous assenbly |ayer (3) defined between each pair

of adjacent said first plane regions (8).

6. The conposite plastic sheet (205) according to Claiml,
wherein said first and second plane regions (8), (58) are
hydr ophobic also in the vicinity of the rising regions (12),

(62) thereof.



edges (68) of said second plane regions (58) formed with said fourth rising regions (62B) lie beneath
the edges (18) of said first plane regions (8) formed with said second rising regions (12B) . -39 23
DECEMBER 2003 11. The composite plastic sheet (205) according to Claim 1, wherein said fibrous
assembly layer (3) is formed by a nonwoven fabric. 12. A process for n2iDgCEBER I0OPlastic
sheet (205) comprising the steps of: a. continuoushg feeding a composite web (104) comprising a
hydrophobic plastic film web (101) and a thermoplastic synthetic fibrous assembly web (102)
underlying said film web (101) and joined to a lower surface of said film web (101) in one direction; b.
subjecting a lower surface of said continuously fe(il_}ﬁcom asite web (10@ to high pressure columnar
water strearhs and TG CSHRSKG RIGLUH Sati TR Wee (201755 5! BN Bred@rdchiumnar
water streams in said one direction according to traces of said high pressure columnar water streams
to form saiffifh&lb E8I19 BFQPHaliS SYirs694REFedibaBY 8P fextd ding aPdie? bABSo another
in said one direction, a plurality of openings (9) extending parallel one to another in said one direction
between reéﬁ&tﬁ’/ﬁspéi§opéd%@bﬁt thigrd rising regions (62A) of said second

pl ane regions (58) extend into fiber interstices of said

fibrous assenbly | ayer (3).

8. The conposite plastic sheet (205) according to Caim3,
wherein said first rising regions (12D) of said first plane
regions (8) extend to lean toward the adjacent first plane

regions (8).

9. The conposite plastic sheet (205) according Claim 1,
wherei nsaidfirst and second pl ane regi ons (8), (58) havetheir
positions substantially aligned in a thickness direction of

said sheet (205).

10. The conposite plastic sheet (205) according to C ai m4,
wherein, in said thickness direction of said sheet (205), the
edges (68) of said second plane regions (58) forned with said
fourth rising regions (62B) |ie beneath the edges (18) of said
first plane regions (8) forned with said second ri sing regions

(12B).



first plane regions (8), a plurality of first rising regions (12) extending from edges (18) of said first
plane regions (8) defining respective said openings (9) substantially in the same -40 23 DECEMBER
2003 direction as said high pressure columnar water streams so as to undulate in said one direction
substantially like sawtooth waves, and a plurality of bridge-like regions 2BQ) EQENMBER 2008sS
respective said openings (9) to connect each pair- @0 adjacent said plane regions (8) with each other;
and c. bonding a plurality of plastic film strips (105) extending parallel one to another in said one
direction to a lower surface of said fibrous assembly web (102) so that said plastic film strips (105) at
least partially underlie portions of said [ibrou.s assembly web (102) defined by respective said
openings (113, A PRECEQTRP ARG ArhboS i Blackie ChbeR (56%) 0 EomarRing HeSibps of: a
continuously feeding a compasite web (104) comprising a plastic film (101) and a fibrous assembly
web (102) MYRGIHY SSid'flimRL QY 1685 TP |onk8Y6 & lowel SUFREEBH AYH FIRPWMBV@D1) in one
direction; b. subjecting an upper surface of said continuously fed composite web (104) to high
pressure cdi@PhhFwater streams and thereby breaking through said film web (101) by said high

12. A process for nmeking a conposite plastic sheet (205)
conprising the steps of:

a. continuously feedi ngaconpositeweb (104) conpri sing
a hydrophobic plastic film web (101) and a thernoplastic
synthetic fibrous assenbly web (102) underlying said fil mweb
(101) and joined to a |l ower surface of said filmweb (101) in
one direction;

b. subjecting a |l ower surface of said continuously fed
conposite web (104) to hi gh pressure col umar wat er streans and
t hereby breaking through said film web (101) by said high
pressure col umar wat er streans i nsai d one directionaccording
to traces of said high pressure columar water streans to form
saidfilmweb (101) wwthaplurality of first plane regi ons (8)
extending parallel one to another in said one direction, a
plurality of openings (9) extending parallel one to another in
sai d one direction between respective pairs of adjacent said
first plane regions (8), a plurality of first rising regions
(12) extending fromedges (18) of said first plane regions (8)

defini ngrespective sai d openi ngs (9) substantiallyinthesane



pressure columnar water streams in said one direction according to traces of said high pressure
columnar water streams; c. subjecting a lower surface of said composite web (104), -41 23
DECEMBER 2003 substantially in accordance with said traces of said high pressure columnar water
streams, to high pressure columnar water streams to form said film we3TREHCBNMBERIROABty of first
plane regions (8) extending parallel one to anotherdit- said one direction, a plurality of openings (9)
extending parallel one to another in said one direction between respective pairs of adjacent said first
plane regions (8), a plurality of first rising regions (12) extending from edges (18) of said first plane
regions (8) defining. respective said, openings (9) substantially in the same direction as said high
pressure et RAT WA Aeshd sBl toRi it ite in Gl LB cifEeiEh SUbSERHIRI Aké Sawtooth
waves, and a plurality of bridge-like regions (10) extending across respective said openings (9) to
connect eabt? pAl B igcd il S74 DIANEribRS L isP Wi 18t dnd b f&%iﬁa\%&)&m ity of
plastic film strips (105) extending parallel one to another in said one direction to a lower surface of
said fibrous"Re&etnbIf LR (TNl thhys8 BlsHESirh iskfpd 5938 Idak? haftdi§NHdSlie portions

of said fibrous assembly web (102) defined by respective said _
across respective said openings (9) to connect each pair of

adj acent said plane regions (8 with each other; and

c. bonding a plurality of plastic film strips (105)
extendi ng parallel one to another in said one direction to a
| oner surface of said fibrous assenbly web (102) so that said
plastic filmstrips (105) at | east partially underlie portions
of said fibrous assenbly web (102) defined by respective said
openi ngs (9).

13. A process for making a conposite plastic sheet (205)
conprising the steps of:

a. continuously feedingaconpositeweb (104) conpri sing
aplasticfilm(101) andafi brous assenbly web (102) underl yi ng
said filmweb (101) and joined to a |l ower surface of said film
web (101) in one direction;

b. subjecting an upper surface of said continuously fed
conposi te web (104) to hi gh pressure col ummar wat er streans and
t hereby breaking through said film web (101) by said high
pressure col umar water streans i nsai donedirectionaccording
to traces of said high pressure columar water streans;

c. subj ectingal ower surface of sai dconpositeweb (104),



openings (9). 14. A process for making a composite plastic sheet (205) -42 23 DECEMBER 2003
comprising the steps of: a. continuously feeding a composite web (104) in one direction, said
composite web (104) comprising an upper plastic film web (101), a lower plastic film web (105) and a
fiborous assembly web (102) disposed between these upper and plastic 28| DEGEMBER 200%5) and
joined to a lower surface of said upper plastic film4teb (101) and to an upper surface of said lower
plastic film web (105) in one direction; and b. subjecting an upper surface of said continuously fed
composite web (104) to high pressure columnar water streams ejected from a plurality of nozzles
arranged transversely of said web (104) and thereby hreaking, through said upper. apd lower plastic
fim web (LGHPSL8 hhddbrli AR YoLBBSF sH! Righ BresshFcEetamAr Waleh sE&Rs in said
one direction to form said upper and lower plastic film web (101), (105) with a plurality of first plane
regions (8) Bx&HeHEp AU td'@h&hesin £Ad®ne bt SidH A&/ & dpeniigido)
extending parallel one to another in said one direction between respective pairs of adjacent said first
plane regioM8{®) a5 bIBaMS drAirkQidhgdbGiohk! (TyeRdntiHg frdhi BageR! MBRbE EidHrst plane

regions (8) defining respective said ) )
first plane regions (8) extending parallel one to another in

said one direction, a plurality of openings (9) extending
parallel one to another in said one direction between
respective pairs of adjacent said first plane regions (8), a
plurality of first rising regions (12) extending from edges
(18) of said first plane regions (8) defining respective said
openi ngs (9) substantially in the sane direction as said high
pressure col umar water streans so as to undul ate i n said one
direction substantially |i ke sawm ooth waves, and a plurality
of bridge-like regions (10) extendi ng across respective said
openi ngs (9) to connect each pai r of adj acent sai d pl ane r egi ons
(8) with each other; and

d. joining a plurality of plastic film strips (105)
extendi ng parallel one to another in said one direction to a
| oner surface of said fibrous assenbly web (102) so that said
plastic filmstrips (105) at | east partially underlie portions
of said fibrous assenbly web (102) defined by respective said

openi ngs (9).

14. A process for making a conposite plastic sheet (205)



openings (9) substantially in the same direction as said high pressure columnar water streams so as
to undulate in said one -43 23 DECEMBER 2003 direction substantially like sawtooth waves, and a
plurality of bridge-like regions (10) extending across respective said openings (9) to connect each
pair of adjacent said plane regions (8) with each other. 15. The procesacueGhEMBBERCRIO3 14, further
including a step of subjecting a lower surface of s@®-composite web (104) to high pressure columnar
water streams in accordance with some of the traces previously formed by high pressure columnar
water streams on an upper surface of said composite web (104) so that said rising regions (12), (62)
of said upper and |ower surfaces of Iast}c_ film (101), (105) are reversely turned. 16. The process
according tG TR §5,r\9hélj'é?n §5i8$ﬁgl9 pressure columnar water streams ejected against said lower
surface of said composite web (104) break through said lower and upper surfaces of plastic film (101)
, (105) to form thes&- lofBPhh& YPHEH ¥urt&ed! SiIdstE FMBHLE (18 nehfhith Na BRiFality of first
plane regions (8) , (58) extending parallel one to another in said one direction, a plurality of openings

(9), (59) ex@nbififf p&2IeFBhE OIRABEL 17 V&R bAL4AireitY behitARLPRESvE! ARGt adjacent

said first plane regions (8), (58), a plurality of first rising regions (12}, _
filmweb (101), a lower plastic filmweb (105) and a fi brous

assenbly web (102) di sposed between these upper and plastic
fil mweb (101), (105) andjoinedtoal ower surface of sai d upper
plastic filmweb (101) and to an upper surface of said | ower
plastic filmweb (105) in one direction; and

b. subjecting an upper surface of said continuously fed
conposite web (104) to high pressure colummar water streans
ejected froma plurality of nozzles arranged transversely of
sai d web (104) and t her eby breaki ng t hrough sai d upper and | ower
plastic filmweb (101), (105) in accordingwth traces of said
hi gh pressure col ummar water streans in said one directionto
formsai d upper and | ower plastic filmweb (101), (105) with
a plurality of first plane regions (8) extending parallel one
to another in said one direction, a plurality of openings (9)
ext endi ng paral | el one to another insaidonedirection between
respective pairs of adjacent said first plane regions (8), a
plurality of first rising regions (12) extending from edges
(18) of said first plane regions (8) defining respective said
openi ngs (9) substantially in the sane direction as said high

pressure col umar water streans so as to undul ate i n said one



-44 23 DECEMBER 2003 (62) extending from edges (18), (68) of said first plane regions (8), (58)
defining respective said openings (9), (59) substantially in the same direction as said high pressure
columnar water streams so as to undulate in said one direction substantially like sawtooth waves, and
a plurality of bridge-like regions (10) extending across respective said 2p&HGEMBED20A@8 connect
each pair of adjacent said plane regions (8), (58)-w#h each other.

direction substantially |ike sawm ooth waves, and a plurality
of bridge-like regions (10) extendi ng across respective said
openi ngs (9) to connect each pai r of adj acent sai d pl ane r egi ons

(8) with each other.

15. The process according to Caim1l4, further including a
step of subjecting alower surface of said conposite web (104)
t o hi gh pressure col umar water streans i n accordance with sone
of thetraces previously formed by hi gh pressure col umar wat er
streans on an upper surface of sai d conposite web (104) so t hat
saidrisingregions (12), (62) of said upper and | ower surfaces

of plastic film(101), (105) are reversely turned.

16. The process according to Caim 15, wherein said high
pressure columar water streans ejected against said |ower
surface of said conposite web (104) break through said | ower
and upper surfaces of plastic film(101), (105) to formthese
| ower and upper surfaces of plastic film(101), (105 newlyw th
aplurality of first planeregions (8), (58) extendi ng parall el
one to another in said one direction, a plurality of openings
(9), (59) extending parallel one to another in said one
di recti on between respective pairs of adj acent saidfirst plane

regions (8), (58), a plurality of first rising regions (12),



23 DECEMBER 2003

(62) extendi ng fromedges (18), (68) of saidfirst planeregions
(8), (58) defining respective said openings (9), (59)
substantially in the sane direction as said high pressure
col utmar water streans so as to undul ate in said one direction
substantially |like sawooth waves, and a plurality of
bridge-like regions (10) extending across respective said
openi ngs (9), (59) to connect each pair of adjacent said pl ane

regions (8), (58) with each other.



