23 DECEMBER 2003 FLEXIBLE SHEET USED IN DISPOSABLE GARMENT This invention relates to
a flexible sheet suitable to be used as a component of disposable body fluid-absorbent garments
such as disposable diapers, urine absorbent pads or sanitary napkins, or of the other garments such
as disposable gowns conveniently used in medical field. Fig. 8 of the IDBPEMBERIPAGENGS is a
perspective view showing a microapertured plasticlsheet 110 described in Japanese Patent
Application Disclosure No. 1987-57551 and claimed to afford a soft touch. The plastic sheet 110 is
suitable for use as a topsheet and/or a backsheet of disposable diapers and formed on its upper

surface with a pluralify] ylﬂd@c@l %@'?ct@g QZPM/}EﬁI}g IREE, B}\qgl their tops with
microapertures 125. SU(C:FI%& plastic sheet 110]Es describe toec?ér a soé%:( oth-m touch. In the case

of the known plastic sheet, the microapertures formed on the tops of the respective cylindrical
projections have their peripheral edges finely divided to present a petal-like appearance. When the

D e e A, AT ST AR e pgperl s
be used as a conponent of disposable body fl uid-absorbent
garnents such as di sposabl e di apers, urine absorbent pads or
sani tary napki ns, or of the ot her garnents such as di sposabl e
gowns conveniently used in nedical field.

Fig. 8 of the acconpanying drawings is a perspective
vi ew show ng a m croapertured plastic sheet 110 described in
Japanese Patent Application Disclosure No. 1987-57551 and
claimed to afford a soft touch. The plastic sheet 110 is
suitable for use as a topsheet and/or a backsheet of
di sposabl e diapers and fornmed on its upper surface wth a
plurality of cylindrical projections 120 which are, inturn,
formed ontheir tops with m croapertures 125. Such a pl astic
sheet 110 is described to offer a soft cloth-1ike touch.

In the case of the known plastic sheet, the
m croapertures fornmed on the tops of the respective
cylindrical projections have their peripheral edges finely
di vided to present a petal -1i ke appearance. Wen the plastic
sheet i s used, for exanpl e, as the topsheet of sanitary napkin,
the petal -1i ke peripheral edges will give the napkin wearer

a soft touch as the petal -1i ke peri pheral edges rub her skin.



23 DECEMBER 2003 However, an amount of menstrual discharge reaching a space defined between
each pair of adjacent cylindrical projections rising on the upper surface of the plastic sheet can not
easily move into the respective microapertures and may stay in the space. In other words, it is difficult
for menstrual discharge to permeate the topsheet into an absorbent c@2RECE@BER2M3ssIble. It is
an object of this invention to maintain the foresaid 86ft touch and at the same time to improve a
permeability for body fluids afforded by the known plastic sheet adapted to be used as a component
of body fluid-absorbent garment such as a disposable diaper or of the other garment such as a

disposable qupGamvenetiiast nomerlial fFhACaPLiRa s inerfing hepiyovided a

flexible sheet having upper and lower surfaces and being suitable for use as ah important component

of disposable oy sk hRRRE] SRTREY: GPRH IR, pribe st Garapisipg giplastio sheet
forming a part of the upper surface an a fibrous a sembly_b ndg to alower surface o the plastic
sheet to form g [Emainige RATHRT e HPRRESHAGeoh Pad|eXBigRte LA AdR e Py 3

nmove into the respective microapertures and may stay in the

space. In other words, it is difficult for mnenstrual

di scharge to perneate the topsheet i nto an absorbent core as

rapi dly as possi bl e.

It is an object of this invention to maintain the
foresaid soft touch and at the sane tine to inprove a
pernmeability for body fluids afforded by the known plastic
sheet adapted to be wused as a conponent of body
fl ui d- absorbent garnent such as a di sposabl e di aper or of the
ot her garnent such as a di sposabl e gown conveniently used in
medi cal field.

According to this invention, there is provided a
fl exi bl e sheet having upper and |ower surfaces and being
sui tabl e for use as an i nportant conponent of di sposabl e body
fl ui d- absorbent garnent, conpri sing:

the fl exi bl e sheet conprising a plastic sheet form ng
a part of the upper surface and a fi brous assenbly bonded to
a lower surface of the plastic sheet to formthe remaining

part of t he upper surface of saidflexiblesheet andtheentire



23 DECEMBER 2003 lower surface of said flexible sheet; the plastic sheet being formed with a
plurality of projections occupying about 5 - 70 % of a surface area of said plastic sheet each being
convex upward with a height of about 0.01 - 0.5 mm from the upper surface and having a planar
configuration circumscribed around a circle having a diameter of 0.25 23 DiFCEMBERIRQOHN
ribbon-shaped regions extending in one direction-iB parallel one to another each having a thickness
of about 0.001 - 0.05 mm and a width of about 0.03 1 mm, a plurality of fine slits extending in the one
direction each being defined between each pair of adjacent ribbon-shaped regions, a plurality of

bridge-like regjoias _We&g%n@pg grgna asalneffdoesiadiacent ribbon-shaped regions

transversely opposite to each other with the fine slit therebetween edges to connect the adjacent

ribbon-shaped regi ralit rsin [ans extending .upwa er surface of
the plastic sheet an?ﬁr%ﬁ%‘?dn%ﬁir? tiéﬂcf?n(g di?)eéc(?t%ﬁ j)?s?{%g%orgrwnugﬁ,wt%do Pvg;rt\géi;lﬂa?ﬁd (%rﬁse fibrous
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chemical fibg ang pRtWAL SPELANICTSY My SBMPOREIBIBPE &S RRLA GO about
0.01 ~ 0.5 mm from the upper surface and having a pl anar
configurationcircunmscribed around acircle having adianeter
of 0.25~5mm aplurality of ribbon-shaped regi ons ext endi ng
in one direction in parallel one to another each having a
t hi ckness of about 0.001 ~ 0.05 mmand a wi dth of about 0.03
~ 1 mm a plurality of fine slits extending in the one
direction each bei ng defined between each pair of adjacent
ri bbon-shaped regions, a plurality of bridge-Ilike regions
each extendi ng froma pair of edges of adjacent ri bbon-shaped
regionstransversely oppositetoeachother wththefineslit
t her ebet ween edges to connect the adjacent ribbon-shaped
regions and a plurality of rising regions extendi ng upward
fromthe upper surface of the plastic sheet and undul ati ng
in the one direction so as to form saw ooth waves;
and the fibrous assenbly conprising conponent fibers
assenbled by nechanically intertw ning, heat - seal i ng
adhesi vel y bondi ng t hemt oget her and cont ai ni ng at | east one
of thernoplastic synthetic fiber, chem cal fiber and natural

fiber wherein the conponent fibers are partially exposed



-4 23 DECEMBER 2003 within the respective fine slits of the plastic sheet. Fig. 1 is a perspective view
showing a flexible sheet according to one embodiment of this invention; Fig. 2 is a fragmentary
perspective view showing a part of Fig. 1 in an enlarged scale; Fig. 3 is a sectional view taken along
line Il - 1l in Fig. 1; Fig. 4 is a sectional view taken along line IV - IV iRrFRECEM@BER2608iew similar
to Fig. 2 but showing one preferred embodiment e#this invention; Fig. 6 is a sectional view taken
along a line VI - VI in Fig. 5; Fig. 7 is a view similar to Fig. 6 but showing another preferred
embodiment of this invention; and Fig. 8 is a perspective view exemplarily showing the plastic sheet of

prior art. A flgxipig; shaetprpraseehy {is nvgatian asonsof fockimaterialsdppaiaking the

disposable garment will be described in more details with reference to the accompanying drawings.
-5

Fig. 1 is a perspective view show ng a flexible sheet
according to one enbodi nent of this invention;

Fig. 2is afragnentary perspective viewshow ng a part
of Fig. 1 in an enlarged scal e;

Fig. 3is a sectional viewtaken along line Ill - [I11I
in Fig. 1;

Fig. 4is asectional viewtaken along linelV - 1Vin
Fig. 1;

Fig. 5is a viewsimlar to Fig. 2 but show ng one
preferred enbodi nent of this invention;

Fig. 6 is a sectional viewtaken along aline VI - Vi
in Fig. 5;

Fig. 7isaviewsimlar to Fig. 6 but show ng anot her
preferred enbodi nent of this invention; and

Fig. 8 is a perspective view exenplarily showi ng the

pl astic sheet of prior art.

A flexible sheet proposed by this invention as one of
stock materials for nmaking the disposable garment will be
described in nore details with reference to the acconpanyi ng

dr awi ngs.



23 DECEMBER 2003 A flexible sheet 1 shown by Fig. 1 in a perspective view comprises a plastic
sheet 2 and a fibrous assembly 3 joined to the lower surface of the plastic sheet 2 so that the flexible
sheet 1 has its upper surface defined by the plastic sheet 1 combined with the fibrous assembly 3 and
its lower surface defined by the fibrous assembly 3 alone. The plastic 8B¢&ECHMBERXIDES nature and
formed with a plurality of projections 20 which are Benvex upward from the upper surface of the
plastic sheet 2, a plurality of ribbon-shaped regions 8 extending in parallel one to another in a
direction indicated by a double-headed arrow Y and a plurality of fine slits 9 lying between each pair of

the ribbon-shaped regipps & §jadiafigl o1eaRBAINGY IfAadireStionyinslicaled b  dopblssheaded

arrow X and extending In the direction Y. Fig. 2 is a Scale-enlarged fragmentary perspective view

showing a 2ansdrclased by anain e HiodqThe Zapekexendabeyioen el the

gdjacent projections the p!ast eet2iIs rglatlve y fFaSt_ in this zo _ rh ast.ic sheet 2
5 e XTSS9 Ao o 8 e phraly e e 12
the adjacent“ exi bl e sheet 1 has its upper surface defined by the plastic

sheet 1 conmbined with the fibrous assenbly 3 and its | ower

surface defined by the fibrous assenbly 3 al one.

The plastic sheet 2 is of flexible nature and forned
with a plurality of projections 20 which are convex upward
fromthe upper surface of the plastic sheet 2, a plurality
of ribbon-shaped regions 8 extending in parallel one to
another in a direction indicated by a doubl e-headed arrow Y
and a plurality of fine slits 9 lying between each pair of
the ribbon-shaped regions 8, 8 adjacent to each other in a
di rection indicated by a doubl e- headed arrow X and ext endi ng
in the direction Y.

Fig. 2isascal e-enlarged fragnentary perspective vi ew
showi ng a zone Il enclosed by an chainline in Fig. 1. The
zone |1 extends between a pair of the adjacent projections
20, 20 and the plastic sheet 2isrelatively flat inthis zone
I1. The plastic sheet 2 is further fornmed al ong edges of the
ri bbon-shaped regions 8, 8withaplurality of risingregions
12 extending upward from the upper surface 13 of the

respectiveri bbon-shaped regi ons 8. Each pair of the adj acent



-6 23 DECEMBER 2003 ribbon-shaped regions 8, 8 have their respective one edges 18 directly
opposed to each other and connected to each other by bridge-like regions 10 extending in the
direction X across the fine slits or apertures 9 defined between the one edges of the adjacent
ribbon-like regions 8, 8 directly opposed to each other. The rising regi@<DECHEE@BERIF00Bdulate in
the direction Y so as to form sawtooth-like waves.-Bhe fibrous assembly 3 is covered with the
ribbon-shaped regions 8 of the plastic sheet 2 and exposed in the respective fine slits 9 within which
component fibers partially extend upward so as to describe straight lines or circular arcs. Figs. 3 and 4

are sectiona} yigys jakeplongsigedls ¥, 28 Ray v hETg 1 ssspegively. riendifgdgrouah the

projection 20. Referring to Figs. d 4, the ribbon-shaped regions " 8 of the plastic sheet 2 have a

thickness of ppayt 0.00% 083 iANY 8 wickth WiLinfabo & O3 oL rum a3 meagyisdpetween each
gﬁ“ jace[r%5 e e n% extend in the

p_air o_f the fine slits 9, 9 a to_eagh other in the direction X. Most of the Ine slits )
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the fine slits or apertures 9 defined between the one edges
of the adjacent ribbon-1like regions 8 8 directly opposed to
each other. The rising regions 12 irregularly undulate in
thedirectionYsoastoformsawt ooth-Iikewaves. The fibrous
assenbly 3 is covered with the ri bbon-shaped regi ons 8 of the
pl astic sheet 2 and exposed in the respective fine slits 9
wi t hi n whi ch conponent fibers partially extend upward so as
to describe straight lines or circular arcs.

Figs. 3 and 4 are sectional views taken alonglines Il
- 11l and V- IVof Fig. 1, respectively, extendi ng through
the projection 20.

Referring to Figs. 3 and 4, the ribbon-shaped regi ons
8 of the plastic sheet 2 have a thickness of about 0.001 ~
0. 05 mMmand a wi dth W of about 0.03 ~ 1 nmas neasur ed bet ween
each pair of the fine slits 9, 9 adjacent to each other in
the direction X. Mst of the fine slits 9 extend in the
direction Y and preferably have their width W of about 0.05
~ 1 mmand their I ength corresponding to about 1.5 tines of
thew dth Wor | arger. Each of the projections 20 has a hei ght

H of about 0.01 ~ 0.5 mmand a di aneter D of about 0.25 ~ 5



H of about 0.01 - 0.5 mm and a diameter D of about 0.25 - 5 -7 23 DECEMBER 2003 mm. These
projections 20 occupy about 5 - 70 % of a surface area of the plastic sheet 2 inclusive of the
ribbon-shaped regions 8 and the fine slits 9. The diameter D corresponds to the diameter of a circle
circumscribed about a planar configuration of the projection 20. The peBECEMRERROODS the
projection 20 and the distribution of these projectie?s 20 over the plastic sheet 2 are not critical and a
specific embodiment as illustrated may be adopted without departing from the scope of this invention,
in which a plurality of projections 20 defined by uniform diameter D and uniform planar configuration

are arrangeq.rﬁli sul?ﬁt@gngaly Eﬁ%‘i‘ri gﬁgr\@és & @I/ir%cﬂ[%]ntx 5’1S~W?5 ag, i(gnfthg gi[ﬁ(‘ftigeeY. Similar to
Fig. 2, Figs. 3 and 4 also illustrate that the regions of'the plastic sheet 2 defining the projections 20

are aso formgc iy bR SApPed RERNS AALING TR Sl Py Pofaskn dgogs 10 ae

arranged intermittently in the direction Ike regions 10 comprise those of one type 10A
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to the dianmeter of a circle circunscribed about a planar
configurationof the projection?20. The planar configuration
of the projection20andthedistributionof these projections
20 over the plastic sheet 2 are not critical and a specific
enbodi ment as illustrated may be adopted wi thout departing
fromthe scope of this invention, in which a plurality of
projections 20 defined by uniform dianeter D and uniform
pl anar configuration are arranged at substantially regul ar
intervals inthe direction X as well as in the direction Y.
Simlar to Fig. 2, Figs. 3 and 4 also illustrate that the
regions of the plastic sheet 2 defining the projections 20
are al so formed with the ri bbon-shaped regi ons 8 and the fi ne
slits 9.

The bridge-like zones 10 are arranged intermttently
inthedirectionY. The bridge-likeregions 10 conprise those
of one type 10Awhi ch are convex upward fromt he upper surfaces
13 of the adj acent ri bbon-shaped regi ons 8, 8 so as to descri be
circular arcs and those of the other type 10B extendi ng on

the sane level with the ribbon-shaped regions 8, 8. The

bridge-like region 10Adescribingacircular arc may have its



the same level with the ribbon-shaped regions 8, 8. The bridge-like region 10A describing a circular
arc may have its -8 23 DECEMBER 2003 proximal ends 19A appearing as if these proximal ends 19A
immediately extend from the ribbon-shaped zones 8 or may have its proximal ends 19B appearing as
if the proximal ends 19B extend from the tops of the rising regions 12 gSdeHaGgNBERr200RDIY, the
bridge-like region 10 has a width W3 of at least ab8ut 0.001 - 2 mm as measured in the direction Y
(See Figs. 2 and 3) . The bridge-like region 10 connects each pair of the adjacent ribbon-shaped
regions 8, 8 with each other and thereby holds the ribbon-shaped regions 8 on the upper surface of

the fibrous assembly:3 el e ADBAMSHAPRY, ragions & aenariallyperlofidiy the fibrous

assembly 3. Of the bridge-like regions 10, the bridge-like regions 10A describing circular arcs

contribute toiimgéavqpav dét?t%‘fﬁﬁ‘if’%‘gﬁﬁ%"}?fﬁ%@ﬁg@(%tﬁ&é'?g%ss@%?1@@9& 7 of the

rising regions 12 are form y portions of the plastic sheet 2 extending upward edges 18 of

the ribbon-lilfe[ Eeggeé&ﬁr?&d e oaf1 r 8 rsgré%é?%ﬁgiégﬁ Pompéis*rﬁjror?(tw%imghg d fgggontiguous

to the ribbon-sha region 8 an ee e ing upward e proximal end 16. Upper
edges 17A o&l?eehedsqerc 'Yr?tfrﬁg ?Q)%Sslgf the rising regions 12 (See Fig. 2).

Preferably, the bridge-like region 10 has a width W of at
| east about 0.001 ~ 2 mmas neasured in the direction Y (See
Figs. 2 and 3). The bridge-like region 10 connects each pair
of the adjacent ribbon-shaped regions 8, 8 with each other
and t hereby hol ds the ribbon-shaped regi ons 8 on the upper
surface of the fibrous assenbly 3 even if the ribbon-shaped
regions 8 are partially peel off fromthe fibrous assenbly
3. O the bridge-like regions 10, the bridge-like regions
10A describing circular arcs contribute to i nprovenent of a
cushioning effect afforded by the flexible sheet 1.

Most 12A of therisingregions 12 are formed by portions
of the plastic sheet 2 extendi ng upward fromthe edges 18 of
the ribbon-1ike regions 8 and each of the rising regions 12A
conprises a proximal end 16 conti guous to the ribbon-shaped
region 8 and a free end 17 ext endi ng upward fromt he proxi mal
end 16. Upper edges 17A of the respective free ends 17
undul ate al ong the respective edges 18. A height T of such
upper edges 17A as neasured fromthe upper surface 13 of the

ri bbon-shaped regions 8 varies in a range of about 0 ~ 1 nm



undulate along the respective edges 18. A height T of such upper edges 17A as measured from the
upper surface 13 of the ribbon-shaped regions 8 varies in a range of about 0 - 1 mm. -9 23
DECEMBER 2003 It is meant by the upper edge 17A having a height T of 0 mm that the transverse
extent of the ribbon-shaped regions 8 terminates at its opposite edge2BPHCEMEER=AES 18 have
none of the rising regions 12. Some 12B of the risirgy-regions 12 are formed along opposite edges of
the bridge-shaped region 10 so as to undulate in the direction X and have the substantially the same
as the rising regions 12A (See Fig. 2) . One embodiment in which the upper edges 17A of the rising

regions 12A|upqugsltﬁ§8,ﬂs m/fqrwesq)gstﬁgfh‘ Wayes yalh %g?ia%{ibf%igi "gRte details yithyyeference to

Figs. 2 and 3. The rising regions 12A comprise ifregularly repeating triangular or substantially
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substar_mtially I_e rd ascendant qbllque_S|de and the proan_al end 16 extending between_ these
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none of the rising regions 12. Sonme 12B of the rising regions
12 are forned al ong opposi te edges of the bri dge-shaped r egi on
10 so as to undulate in the direction X and have the
substantially the sane as the rising regions 12A (See Fig.
2).
One enbodi nent in which the upper edges 17A of the
ri sing regions 12A undul ate so as to f or msawt oot h waves w | |
be described in nore details with reference to Figs. 2 and
3. The rising regions 12A conprise irregularly repeating
triangular or substantially triangular portions 23 each
defined by a substantially rightward ascendant obli que side
21, a substantially leftward ascendant oblique side 22 and
t he proxi mal end 16 ext endi ng bet ween t hese t wo obl i que si des
21, 22. Therising regions 12B al so undulate in the sim | ar
manner to the rising regions 12A. The rising regions 12
conprisingtherisingregions 12A, 12B have a t hi ckness equal
to or less than the thickness of the ribbon-shaped regions
8 so that the rising regions 12 may be snoot hly deforned as

they conme in contact wwth a wearer's skin and consequently

the flexible sheet 1 may give its surface a snooth and soft



to or less than the thickness of the ribbon-shaped regions 8 so that the rising regions 12 may be
smoothly deformed as they come in contact with a wearer's skin and consequently the flexible sheet
1 may give its surface a smooth and soft -10 23 DECEMBER 2003 velvet touch. While it will be difficult
to visually recognize the individual rising regions 12, a plurality of rising3 @fGEMBERS2808hole give
the upper surface of the flexible sheet 1 a fluffy apf@arance. The rising regions 12 diffusively reflect
the light incident thereupon and thereby alleviate surface gloss which otherwise might be presented
by the upper surface 13 of the plastic sheet 2. The plastic sheet 2 is configured so that the

projections 20.may:havg fgllow interior spaces 20A to be filled with the component fibers of the
fibrous assem Iy 3 The fibrous assembly 3 as a Whole may have a substantlally uniform fiber density

or may havealowequréiepg,ltwq |th%gogqvwnt ESQ%cqﬁ Qﬁ% ? rggg \Qaepr[oheectlons 20
er ity"

than regions 30 surrounding these projections 20 e term "fib use ereln means the
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12 as a whol e give the upper surface of the flexible sheet
1 a fluffy appearance. The rising regions 12 diffusively
reflect the light incident thereupon and thereby alleviate
surface gl oss whi ch ot herwi se m ght be presented by t he upper
surface 13 of the plastic sheet 2.

The plastic sheet 2 is configured so that the
projections 20 may have hollow interior spaces 20A to be
filled wth the conponent fibers of the fibrous assenbly 3.
The fibrous assenbly 3 as a whole may have a substantially
uni formfiber density or nay have a |lower fiber density in
the holl owinterior spaces 20A of the respective projections
20 t han regi ons 30 surroundi ng t hese proj ections 20. Theterm
"fiber density" used herei n neans t he nunber of the conponent
fibers per unit volune. A higher fiber density generally
resultsinthe correspondi ngly hi gher wei ght density per unit
vol une.

The plastic sheet 2 preferably has a breathability of
about 5 ~ 700 cnf/cnf - sec as measured according to the
prescription of JlIS(Japanese Industrial Standards)-L-1096

and a noi sture resistance of about 0 ~ 200 mm as neasured



volume. The plastic sheet 2 preferably has a breathability of about 5 - 700 cm3/cm2 sec as measured
according to the prescription of JIS(Japanese Industrial Standards) -L-1096 and a moisture
resistance of about 0 - 200 mm as measured -11 23 DECEMBER 2003 according to the prescription of
JIS-L-1092. The plastic sheet 2 is made of material selected from a gr28pEBECEMIBERA0PErophobic or
hydrophilic thermoplastic sheet and a hydrophobidihermoplastic sheet subjected to a treatment
making it hydrophilic. The fibrous assembly 3 is made of material selected from a group including
thermoplastic synthetic fiber, chemical fiber such as rayon fiber, a mixture of these synthetic fiber and

chemical gt 80F g5 VB geeandiopenemicel hpemixaduith coyn Mgpaaglior pulp fioer.

The fibrous assem contains hydrophilic fiber of about 5 w/w % or higher, preterably of about 10

wiw % or higi}?éeg"oéei RrelRaehoP! ﬂ%?@ﬁoaY""@%’ OLhigher; BrRfe! r;}g\{p% QE*F‘?IHPW%" s of

flexible nature and has a basis weight of about 2 - 50 g/m2. More pref component fibers are

mechanicallxéinmta\fi%%% 889 @e%tfse%lﬁgr%mhfa'sia/ew %Qﬂﬂ?& tggﬂhé—:'r té)H‘ggp nANWOVEN fabric. For
example, the

hydr ophobi ¢ thernopl astic sheet subjected to a treatnent
maki ng it hydrophilic.

The fi brous assenbly 3is nmade of materi al sel ected from
a group including thernoplastic synthetic fiber, chem cal
fi ber such as rayon fi ber, a m xture of these synthetic fiber
and chem cal fiber, and such synthetic fiber and/ or chem cal
fiber mxedwth cotton fiber and/or pulp fiber. The fibrous
assenbly 3 contains hydrophilic fiber of about 5 ww % or
hi gher, preferably of about 10 ww % or higher, nore
preferably of about 20 w w % or higher. Preferably, the
assenbly 3 is of flexible nature and has a basis wei ght of
about 2 ~ 50 g/nf. More preferably, the conponent fibers are
mechanically intertwined and heat-sealed or adhesively
bonded together to formnonwoven fabric. For exanple, the
nonwoven fabric 1is preferably wused, which contains
t hernopl astic synthetic fiber or chemical fiber having a
fineness of about 0.05 ~ 15 deniers. The nonwoven fabric
cont ai ni ng t hernopl asti c synthetic fi ber may be sel ected from
a group including a spun bond nonwoven fabric, a point bond

nonwoven fabric, a thermal bond nonwoven fabric such as an



nonwoven fabric is preferably used, which contains thermoplastic synthetic fiber or chemical fiber
having a fineness of about 0.05 - 15 deniers. The nonwoven fabric containing thermoplastic synthetic
fiber may be selected from a group including a spun bond nonwoven fabric, a point bond nonwoven
fabric, a thermal bond nonwoven fabric such as an -12 23 DECEMBER2EBCEMBERGI0BNWoven
fabric, a melt blown nonwoven fabric and a spun-la2e nonwoven fabric. In its thickness direction, the
fibrous assembly 3 preferably has a breathability of about 5 - 700 cm3/cm2 sec as measured
according to the prescription JIS-L-1096 and a moisture resistance of about 0 - 200 mm as measured

according tode ArESCSIRGAMImSieh 49201 ANING fhie RSB Aoy AlpFUbFhgenanay be

carried out using heat- or supersonic-sealing or a suitable adhesive agent such as a hot melt

adhesive aggrit i wikbe AAAIBILIORLEIGC2 - finhe Comanent e Yol feifios assembly 3

par_tially extend throug the respective fine sllt_s9upw§1r b_eyon th_e evel of the 11 bon-shape_d
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slits 9thereh3et\~Ne7%rb cm/ cnf - sec as nmeasured accordingtothe prescription
JI'S-L-1096 and a noi sture resistance of about 0 ~ 200 nm as
nmeasured according to the prescription of JIS-L-1092.
Joining the assenbly 3 to the plastic sheet 2 may be carried
out usi ng heat- or supersonic-sealing or a suitabl e adhesive
agent such as a hot nelt adhesive agent.

As wi | | be apparent fromFigs. 2 ~4, the conponent fi ber
3A of the fibrous assenbly 3 partially extend through the
respective fine slits 9 upward beyond the level of the
ri bbon-shaped regions 8 of the plastic sheet 2 so as to
descri bed straight |ines or circular arcs between the rising
regions 12 undul ati ng al ong each pair of the edges opposed
to each other with the associated fine slits 9 therebetween.
Most of the such conponent fibers 3A extend upward to the
hei ght of about 0.02 ~ 5 mm preferably of about 0.05 ~ 1 mm
fromthe upper surface 13 of the ribbon-shaped regi ons 8 and
do not extend upward beyond t he tops of the respective rising
regions 12. \Wile not as effective as the rising regions 12
of the plastic sheet 2, those of the conmponent fibers 3A

extending upward also serve to give the surface of the



Most of the such component fibers 3A extend upward to the height of about 0.02 - 5 mm, preferably of
about 0.05 - 1 mm from the upper surface 13 of the ribbon-shaped regions 8 and do not extend
upward beyond the tops of the respective rising regions 12. While not as effective as the rising
regions 12 of the plastic sheet 2, those of the component fibers 3A ex2emECENBEBRIZAB® serve to
give the surface of the -13 23 DECEMBER 2003 fl@gible sheet 1 a soft velvet touch and, in addition, to
prevent the rising regions 12 from collapsing by contacting the rising regions 12 from below and
thereby to maintain the fine slits 9 open. Unless none of the component fibers 3A extend upward

beyond the tppaﬂfmeerengémnalgow gempeneriJiRgss 3Ado nof aRifct B risigg regions 12

from presenting the soft velvet touch peculiar to the rising regions 12. The prOJectlons 20 serve, in

cooperation Iﬁﬂ‘{”@vg}ﬁ risiRg Tep \914 BEI”QEBGT?QPP}SFH%’SP §Pﬁ§e t%%e S{ﬁﬁ‘@?tﬁhﬁqt Lfrom a

wearer's skin and there y to improve reathability malntalned etween eet 1 and'the skin.

The pI’OjeCtl(m.F Zp %vgg:ﬁ%dg éé kerf(?rosrﬂ%ceqs&w &\n P8nﬁﬂ Fﬁea(?ﬁpl‘ﬂ the fibrous

assembly 3 an therefo eas y collapse even they come |n ntact with a wearer's skin.

fine slits 9 open. Unless none of the conponent fibers 3A
extend upward beyond the tops of the rising regions 12, the
conponent fibers 3Ado not obstruct therisingregions 12 from
presenting the soft velvet touch peculiar to the rising
regions 12. The projections 20 serve, in cooperation with
the rising regions 12 or i ndependently thereof, to space the
flexible sheet 1 froma wearer's skin and thereby to i nprove
a breathability mai ntai ned between the sheet 1 and the skin.
The projections 20 have their hollowinterior spaces filled
with the conponent fibers 3A of the fibrous assenbly 3 and
therefore do not easily coll apse even they cone in contact
with a wearer's skin.

The fl exi bl e sheet 1 obtainedinthis manner can be used
as the liquid-pervious topsheet in disposable body fl uid-
absorbent garnent such as disposable diapers or sanitary
napki ns si nce the fl exi bl e sheet 1 can be obtainedinthe form
of a sheet offering a soft velvet touch, a sheet affording
a confortable touch as well as a breathability or a sheet
affording a breathability, a liquid-perneability and a

confortabl e touch. The fl exible sheet 1 can be used al so as



The flexible sheet 1 obtained in this manner can be used as the liquid-pervious topsheet in disposable
body fluid- absorbent garment such as disposable diapers or sanitary napkins since the flexible sheet
1 can be obtained in the form of a sheet offering a soft velvet touch, a sheet affording a comfortable
touch as well as a breathability or a sheet affording a breathability, a ligBiDfEEMEHRIB0aRd a
comfortable touch. The flexible sheet 1 can be usetMalso as -14 23 DECEMBER 2003 the backsheet
in the garment. Furthermore, the sheet 1 is suitable also as cloth for disposable garment such as
disposable gowns conveniently used in medical field, for example, during a surgical operation, or as

wipes for g[etSﬁgsb'glg%gﬂ?éqrtqq{e gﬂéclbgfr%fgexiblgtﬁ}pﬁ&l%ra&hiqw Rijipeipally bya flexibility

of the plastic sheet 2 itself and the risingregions 12 thereof, on one hand, and by a flexibility of the

fibrous assegmlg/f gftgttﬁglf acﬂ_ds@e aqgmgpg?lﬂt fip%c?s 3@- tgﬁrc?gggﬂerg#gg HQH\fards Bgﬁhea her hand.

The breatha ) e flexible sheet_l is ensure in the thickness ection of the sheet by the fine
e A e BRI AP My iy sssembl
exanpl e, during a surgical operation, or as w pes for gl asses.

The confortable touch of this flexible sheet 1 is
achieved principally by a flexibility of the plastic sheet
2 itself and the rising regions 12 thereof, on one hand, and
by a flexibility of the fibrous assenbly 3 itself and the
conponent fibers 3A thereof extending upward, on the other
hand. The breathability of the flexible sheet 1 is ensured
inthe thickness direction of the sheet 1 by the fine slits
9 of the plastic sheet 2 and the interstices anong the
conponent fibers of the fibrous assenbly 3, on one hand, and
t hrough a gap between t he pl astic sheet 2 and a wearer's skin
by the rising regions 12 as wel | as the projections 20 of the
pl astic sheet 2. The liquid-perneability of the flexible
sheet 1 is ensured by the fine slits 9 and the interstices
of the conponent fibers 3A and | argel y depends on whet her t he
pl astic sheet 2 and the fibrous assenbly 3 are hydrophilic
or not. For exanple, the hydrophilic rising regions 12 of
the plastic sheet 2 wll facilitate body fluids to be

collectedintothefineslits 9 and t he anount of body fl ui ds

thus collected into the fine slits 9 will be facilitated to



by the rising regions 12 as well as the projections 20 of the plastic sheet 2. The liquid-permeability of
the flexible sheet 1 is ensured by the fine slits 9 and the interstices of the component fibers 3A and
largely depends on whether the plastic sheet 2 and the fibrous assembly 3 are hydrophilic or not. For
example, the hydrophilic rising regions 12 of the plastic sheet 2 will fadBtBXeGEBHRIZO3 be
collected into the fine slits 9 and the amount of bedypfluids thus collected into the fine slits 9 will be
facilitated to -15 23 DECEMBER 2003 move downward under the effect of capillarity so far as the
component fibers 3A of the fibrous assembly 3 are at least partially hydrophilic. Particularly when the

component fiiges ¥ EXeNng HAURTd WA hetespectipline afits 9 A8 ydropuippge amount o

body fluids will be facilitated to move downward from the respective fine slits 9 even if the rising

(r:%%i'?ari]rs] w%é ﬁé%r%%ho ?ipc%wggr\f\grtﬁgj?i 2%03?%8% vﬁﬁﬁzﬁtﬁgﬁ%{%ﬁ?ggﬁ:ﬁém fibers
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fi bers 3A extending upward within the respective fine slits
9 are hydrophilic, the anobunt of body fluids wll be
facilitated to nove downward fromthe respective fine slits
9 even if the rising regions 12 are not hydrophilic. Wth
the fibrous assenbly 3 being substantially hydrophilic but
cont ai ni ng hydr ophobi ¢ conponent fi bers of about 3 ~30 w w%
t hese hydr ophobi ¢ conponent fibers may assi st sai d anount of
body fluids to nove downward. It should be understood,
however, that the plastic sheet 2 as well as the fibrous
assenbl y 3 may be hydrophi |l i c or hydrophobicif the particul ar
application of the flexible sheet 1 does not require the

liquid-pernmeability.

When t he f| exi bl e sheet 1is used astheliquid-pervious
t opsheet in body fl uid-absorbent garnent, an anmount of body
fluids discharged on the ribbon-shaped regions 8 of the
garnent, on one hand, flows on the ribbon-shaped regi ons 8,
then through zones each defined between each pair of the
adj acent rising regions 12, 12, e.g., zones in which the tops
17A of the respective rising regions 12 lie at the height T

of O mmand inthe vicinity of such zones intothe fine slits



application of the flexible sheet 1 does not require the liquid-permeability. When the flexible sheet 1 is
used as the liquid-pervious topsheet in body fluid-absorbent garment, an amount of body fluids
discharged on the ribbon-shaped regions 8 of the garment, on one hand, flows on the ribbon-shaped
regions 8, then through zones each defined between each pair of the 2RIRESEMIBIER ROGBNS 12, 12,
e.g., zones in which the tops 17A of the respectivd @ising regions 12 lie at the height T of 0 mm and in
the vicinity of such zones into the fine slits -16 23 DECEMBER 2003 9 as indicated by an arrow F (See
Fig. 2) and is finally absorbed by the absorbent core via the fibrous assembly 3 overlying the

absorbent ceye, Ihis faeaig tBylli%p-a?%%qﬂit)( ek thed] _ibl%)sh%q;dl isdnof pngrch;;ed by the

rising regions 12 even when these Tising regions 12 lie along the edges of the fine slits 9.” Another

amount of bagy S lipgharmed gndbe prajectiays2Q,pLihe garienl. o the athep gnd flows

downward off from a wearer's skin. In this way, the flexible sheet 1 can be advantageously used to
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iquid-pernmeability of the flexiblesheet 1is not obstructed
by the rising regions 12 even when these rising regions 12
lie along the edges of the fine slits 9. Another anpbunt of
body fl ui ds di scharged on the projections 20 of the garnent,
on the other hand, flows dowward off froma wearer's skin.
In this way, the flexible sheet 1 can be advant ageously used
toalleviates afeelingof unconfortabl ewetness. Such effect
can be further inproved by distributing the conponent fibers
of the fibrous assenbly so that the fiber density is
relatively low in the hollow interior spaces of the
projections 20 and rel atively high around these projections
20. This is because the anount of body fluids di scharged on
the projections 20 tends to nove from the zone of the
relativelylowfiber densitytowardthe zone of therelatively
hi gh fiber density.

Fig. 5is a viewsimlar to Fig. 2 but show ng one
preferred enbodinment of this invention and Fig. 6 is a
sectional viewtakenalonglineVl - VI inFig. 5 Theflexible
sheet 1 according to this enbodinent is formed wth a

plurality of tubul ar regi ons 51 ext endi ng t hrough t he plastic



relatively low in the hollow interior spaces of the projections 20 and relatively high around these
projections 20. This is because the amount of body fluids discharged on the projections 20 tends to
move from the zone of the relatively low fiber density toward the zone of the relatively high fiber
density. Fig. 5 is a view similar to Fig. 2 but showing one preferred em2®DEEBMEB ERL008ntion and
Fig. 6 is a sectional view taken along line VI - VI irlFig. 5. The flexible sheet 1 according to this
embodiment is formed with a plurality of tubular regions 51 extending through the plastic -17 23
DECEMBER 2003 sheet 1 from its upper surface to its lower surface. Each of the tubular regions 51

comprises agioper pPRRING 57 & IpyeroRaNing 53 ang 2 fubylaywall 84 sxipnding pepyeen the two
openings 52, 53. Each of the openings 52, 53 has a diameter of O 1 -5 mm, preferably of 1.5 - 5 mm

e e ST L S SR L £
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t wo openi ngs 52, 53. Each of t he openi ngs 52, 53 has a di anet er
of 0.1 ~5mm preferably of 1.5 ~5 mmand t he upper openi ngs
52 totally occupies 1 ~ 80 % preferably of 5 ~ 70 %of the
upper surface of the flexible sheet 1. The tubular wall 54
is preferably tapered fromthe upper opening 52 toward the
| ower opening 53. The tubular region 51 has a vertical
di mensi on of about 0.1 ~ 5 mm preferably of about 0.2 ~ 3
mm \When the fl exi bl e sheet 1 having said | ower openi ngs 53
not covered with the fibrous assenbly 3 is used as the
| i qui d- pervi ous topsheet of di sposabl e di apers, the diapers
are constructed so that the | ower openings 53 overlie the
upper surface of the absorbent core. It is also possible
wi t hout departing fromthe scope of this invention to form
the projections 20 of the plastic sheet 2 with said tubular
regi ons 51.
Fig. 7isaviewsimlar to Fig. 5 but show ng anot her
preferred enbodi nent of this invention. In the case of the
flexible sheet 1 according to this invention, the |ower

openi ngs 53 of the respective tubul ar regions 51 are covered

with the fibrous assenbly 3 and the conponent fibers 3B



not covered with the fibrous assembly 3 is used as the liquid-pervious topsheet of disposable diapers,
the diapers are constructed so that the lower openings 53 overlie the upper surface of the absorbent
core. It is also possible without departing from the scope of this invention to form the projections 20 of
the plastic sheet 2 with said tubular regions 51. Fig. 7 is a view similar2® BECENBE2008g another
preferred embodiment of this invention. In the casel®tthe flexible sheet 1 according to this invention,
the lower openings 53 of the respective tubular regions 51 are covered with the fibrous assembly 3
and the component fibers 3B -18 23 DECEMBER 2003 exposed within the lower openings 53 patrtially

extend upwasdo JUe LAMPANAN' ABEIS B: xR URNABLNSAPRS 416 Yre RPRBAg A and thereby

serve to afford the flexible sheet 1 the same soft t orded bythe component fibers 3A. The

component ms %%% gﬁgrﬂphi}i? fBegpge \gg fa&l{tgﬁg b LIliHS tﬁ)#;o%%l%?%@ro%%ﬁ) pe tubular

regions 51 nward under the effect of capillarity. The tubular regions hydro ic nature will
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1 the sanme soft touch as af forded by the conponent fibers 3A.
The conponent fi bers 3B of hydrophilicnaturew || facilitate
body fluids to be guided through the tubular regions 51
downwar d under the ef fect of capillarity. The tubul ar regi ons
51 of hydrophobic nature will further inprove the liquid
gui ding effect ensured by the hydrophilic conponent fibers
3B. It is possiblefor the flexible sheet 1 accordingtothis
enbodi nent to formt he projections 20w th the tubul ar regi ons
20.

The flexible sheet according to this invention
conprises the plastic sheet by which the upper surface of the
flexible sheet is partially formed and the fibrous assenbly
by whi ch the | ower surface of the fl exi ble sheet is partially
formed. The plastic sheet is forned with a plurality of
proj ections which are convex upward fromthe upper surface
thereof, aplurality of fineslits extendinginonedirection
inparallel oneto another and a plurality of rising regions
undul ati ng along edges of the plastic sheet defining the

respective fine slits. This flexible sheet can be

advant ageously used for making the disposable garnent.



embodiment to form the projections 20 with the tubular regions 20. The flexible sheet according to this
invention comprises the plastic sheet by which the upper surface of the flexible sheet is partially
formed and the fibrous assembly by which the lower surface of the flexible sheet is partially formed.
The plastic sheet is formed with a plurality of projections which are coR@REPBEMBERAOIBe upper
surface thereof, a plurality of fine slits extending in®nre direction in parallel one to another and a
plurality of rising regions undulating along edges of the plastic sheet defining the respective fine slits.
This flexible sheet can be advantageously used for making the disposable garment. -19 23
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sheet and a wearer's skin from coming 1h close contact with each othetr andthereby to maintain a
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e sheet used as the topsheet of disposable diapers or sanitary
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desired breathability between them The presence of the
rising regions ensures the flexible sheet to offer a
confortabl e touch. The flexible sheet used as the topsheet
of di sposabl e di apers or sanitary napkins accel erates body
fluids tonove fromzones each pair of adjacent risingregions
to the absorbent core underlying the flexible sheet. The
t ubul ar regi ons extendi ng through the fl exi bl e sheet fromits
upper surface to its lower surface further inprove a
iquid-pernmeability of body fl uids.
Wth the flexible sheet having a plurality of tubular
regi ons extendi ng fromits upper surfacetoits | ower surface,
t he conponent fi bers of the fi brous assenbly ext endi ng upwar d
from the | ower openings of the tubular regions serve to
i mprove the confortable touch of the flexible sheet, on one

hand, and to i nprove the |i quid guiding effect of the tubul ar

regi ons, on the other hand.



tubular regions extending through the flexible sheet from its upper surface to its lower surface further
improve a liquid-permeability of body fluids. With the flexible sheet having a plurality of tubular
regions extending from its upper surface to its lower surface, the component fibers of the fibrous
assembly extending upward from the lower openings of the tubular regsbESKK BERZIQ8/e the
comfortable touch of the flexible sheet, on one haR@,-and to improve the liquid guiding effect of the
tubular regions, on the other hand. -20 WHAT IS CLAIMED 1S: 23 DECEMBER 2003 1 . A flexible
sheet (1) having upper and lower surfaces and adapted to be used as a component of disposable
garment, said flexible comprising: said flexible sheet (1) comprising a plastic sheet (2) forming a part
of said upp%}falc% &b MBk sséssembly (3) joined to a lower surface of said plastic sheet (2) to
form the remaining part of an upper surface of said flexible sheet (1) and the entire lower surface of
said flexible sheet (1); said plastic sheet (2) being formed with a plurality of projections (20) occupying

about 5 - 70 % of a surface area of said plastic sheet (2) each beingr convex upward with a height
1. A flexible sheet (1) havi ng upper and1 ower surfaces and

adapted to be used as a conponent of di sposabl e garnment, said
fl exi bl e conprising:

said flexible sheet (1) conprising a plastic sheet (2)
formng a part of sai d upper surface and a fi brous assenbly (3)
joined to al ower surface of said plastic sheet (2) to formthe
remai ni ng part of an upper surface of said fl exible sheet (1)
and the entire | ower surface of said flexible sheet (1);

said plastic sheet (2) being formed with a plurality of
proj ections (20) occupyi ng about 5 ~ 70 %of a surface area of
said plastic sheet (2) each bei ng convex upward with a hei ght
of about 0.01 ~ 0.5 mmfrom said upper surface and having a
pl anar configuration circunscribed around a circle having a
di ameter of about 0.25 ~ 5 mm a plurality of ribbon-shaped
regions (8) extending in one direction in parallel one to
anot her each having a thickness of about 0.001 ~ 0.05 mm and
a wdth of about 0.03 ~ 1 nmm a plurality of fine slits (9)
extendi ngin sai done direction each bei ng defi ned bet ween each
pair of adjacent ribbon-shaped regions (8), a plurality of
bridge-1i ke regions (10) each extending froma pair of edges

of adj acent ri bbon-shaped regi ons (8) transversely oppositeto



of about 0.01 - 0.5 mm from said upper surface and having a planar configuration circumscribed
around a circle having a diameter of about 0.25 - 5 mm, a plurality of ribbon-shaped regions (8)
extending in one direction in parallel one to another each having a thickness of about 0.001 - 0.05 mm
and a width of about 0.03 - 1 mm, a plurality of fine slits (9) extending PEdakECHM BHRQMNB each
being defined between each pair of adjacent ribbaitshaped regions (8), a plurality of bridge-like
regions (10) each extending from a pair of edges of adjacent ribbon-shaped regions (8) transversely
opposite to -21 23 DECEMBER 2003 each other with said fine slit (9) therebetween edges to connect

said adjacent ribbon-shaped regions (8) and a pluyality of rising regions (12) extending upward from
caid uppor SHRE! Gt DEAE a8 Shic hBurey RREAVERD B B SENE rm
sawtooth waves; and said fibrous assembly (3) comprising component fibers (3A) assembled by
mechanicalﬁﬁi'nﬁarﬁﬂhi%?Héat[éééqﬁﬂa' SHRRGTEI BhARY théth 185&ther M EManYndPht least one
of thermoplastic synthetic fiber, chemical fiber and natural fiber wherein said component fibers (3A)

are partiallyf &3d58d" RethANSe(rE3hebiEMk BRsYBYBf ShilrtRRASKEMRPET 2S¥RE AGSible sheet

(1) according to Claim 1, wherein most _ _ _ ) )
of said plastic sheet (2) and undul ating in said one direction

so as to form saw oot h waves; and

said fibrous assenbly (3) conprising conponent fibers
(3A) assenbled by nechanically intertw ning, heat-sealing
adhesi vel y bondi ng themtoget her and contai ning at | east one
of thernoplastic synthetic fiber, chem cal fiber and natural
fi ber wherein said conponent fibers (3A) are partially exposed

withinthe respectivefineslits (9) of said plastic sheet (2).

2. The f1 exi bl e sheet (1) accordingto C ai ml, wherei n nost
of said fine slits (9) have a width of about 0.05 ~ 1 nm and
a length corresponding to about 1.5 tines of said width or

| ar ger.

3. The flexible sheet (1) according to Claim 1, wherein
edges of said bridge-like regions (10) are forned with a
plurality of second rising regions (12B) undulating in a
direction orthogonal to said one direction so as to form

sawt oot h waves.



of said fine slits (9) have a width of about 0.05 - 1 mm and a length corresponding to about 1.5 times
of said width or larger. 3. The flexible sheet (1) according to Claim 1, wherein edges of said
bridge-like regions (10) are formed with a plurality of second rising regions (12B) undulating in a
direction orthogonal to said one direction so as to form sawtooth wave3 DEZFMBERMEER 2003 4.
The flexible sheet (1) according to Claim 1, whereifZzaid fibrous assembly (3) contains thermoplastic
synthetic fiber or chemical fiber having a fineness of about 0.05 - 15 deniers. 5. The flexible sheet (1)
according to Claim 1, wherein said fibrous assembly (3) is selected from a group consisting of a
thermal bond nonwayen fabric, a melt blown nonwoven fabric and_ a spun lace nonwoven fabric. 6.
The flexiblelsheet (11EcEORIPLECIIRPY, WherRF 4! PR ShébTo) isMIRhEY NiFhbluraiity of
tubular regions (51) each extending therethrough downward from said upper surface to said lower

surface and h&ViRYS BRHFIR! ¥r GAbUt oL A SimhNGT 8RB ikt SUREREN?t ThelidiieXheet (1)

according to Claim 6, wherein said component fibers (3A) partially extend upward within said
chem cal fiber having a fineness of about 0.05 ~ 15 deni ers.

5. The f1 exi bl e sheet (1) accordingto C ai ml, whereinsaid
fibrous assenbly (3) is selected froma group consisting of a
t hermal bond nonwoven fabric, a nelt bl owmm nonwoven fabric and

a spun | ace nonwoven fabric.

6. The f 1 exi bl e sheet (1) accordingto C aiml, whereinsaid
pl astic sheet (2) isformedwithaplurality of tubul ar regi ons
(51) each extending therethrough downward from said upper
surface to said | ower surface and having a di aneter of about

0.1 ~ 5 nmmon said upper surface.

7. The f1 exi bl e sheet (1) accordingto C ai m6, whereinsaid
conponent fibers (3A) partially extend upward within said
t ubul ar regi ons (51) beyond upper ends of sai d tubul ar regi ons

(51).

8. The f 1 exi bl e sheet (1) accordingto C ai ml, whereinsaid
proj ections (20) of said plastic sheet (2) have hol |l owinteri or

spaces (20A) soastobefilledwth saidconponent fibers (3B).



tubular regions (51) beyond upper ends of said tubular regions (51) . 8. The flexible sheet (1)
according to Claim 1, wherein said projections (20) of said plastic sheet (2) have hollow interior
spaces (20A) so as to be filled with said component fibers (3B) . -23 23 DECEMBER 2003 9. The
flexible sheet (1) according to Claim 8, wherein said fibrous assembly (33 DECERBERS0SBY higher in
said hollow spaces (20A) than in zones around sai3 hollow spaces (20A).

9. The f 1 exi bl e sheet (1) accordingto C ai m8, whereinsaid
fibrous assenbly (3) has a fiber density higher in said hollow

spaces (20A) than in zones around said hol |l ow spaces (20A).



