? UL. 2008 -1 FLEXI BLE COWGCSI TE SHEET BACKGROUND OF THE | NVENTI ON Thi s
invention relates to a flexible conposite sheet 5 suitable for p

| i qui d-pervious top material in a disposable body fluid absorben éghﬁﬁﬁﬁy
article such as a disposable diaper,.a sanitary napkin and the |iKke.
Japanese Patent Application Publication No. 1999-217453A describes a

fl exi bl e conposite sheet coppexssig Gobheeirtr idgrET O fi brous assenbly
havi ng upper and | ower surfaces and a flexible plastic sheet bonded to the
upper surface of the fibrous assenbly. The plastic sheet including a
plurality of flat zones extending parallel one to another in one direction
each having a thickness of O. 001 - 0 05 nn1and a MAdth of 0.03 - 1 mm and
15 a plurality of opening BRSFERSUELC FEnd8VBEEWEEN each pair  of the

adj acent flat zones and conpr|S|ng a plurallty of openings arranged
intermttently ThishenoeetdenectilenesEdoh apdilexbblehecagadsnt SHest
portions with the opening array lying therebetween are connected to each
other by hbukdgeiki ke:20upertiong extondi-g:a6/08S the eperimiglariay.a The
respective flat portions include tooth-Iike portions extending upward from

thel r (PPRLoBULLAGES , He pnSr AWIARKOfsING J1pr oue: apseatbl ol £xposed

t hrough t pecti ve openi

disposable diaper, a sanitary napkin and the like.
Japanese Patent Application Publication No. 1999-217453A
describes a flexible compesite sheet comprising a sheet-like
10  fibrous assembly having upper and lower surfaces and a flexible
plastic sheet bonded to the upper surface of the fibrous
assembly. The plastic sheet including a plurality of flat zones
extending parallel one to another in one direction each having
a thickness of 0,001 - 0.05 mm and a width of 0.03 - 1 mm and
15 a plurality of opening arrays each defined between each pair
of the adjacent flat =zones and comprising a plurality of
cpenings arranged intermittently in the one direction. Each
pair of the adjacent flat portions with the opening array lying
therebetween are connected to each cther by bridge-like
20 portions extending across the opening array. The respective
flat portions include tooth-like portions extending upward from
their upper surfaces. The upper surface of the fibrous assembly
is exposed through the respective openings.

When the known composite sheet is used a top material to



When the known conposite sheet is used a top material to 0 61 L 200) _2_
cover a |iquid-absorbent core of an article, for exanple, a disspoggblyens

di aper or a sanitary napkin, excretion such as urine, |oose passage or
menstrual discharge is apt to stay on.ihe flat portions of the plastic
sheet wi thout being rapidly absorbed 5 by the core. SUMVARY OF THE

| NVENTI ONcbiebSzanighi gcthebrbbhs EpvenbEonnt ariApreye rbhe conpasit e

sheet, for exanple, as disclosed in the Publication so that 10 excretion
d'sChargeg'gnoggﬁge%ﬂ%%%rm§¥ap§a£f@é?#%a%@ﬁ%ﬂhggcygfi$ﬁ%wi?J551ﬁﬁgﬁid!ng to
this inven |8n, érée rs provided a fiexible conposite sheet conprising a
sheet-1ike fibrous assenbly having upper and | ower surfaces and a
pl ural i t y! 8 SEHe: W AS Jeeagtg%f et A AES /S| %ﬂ%moaétééfcﬂnh@%ﬁ g adpper
surface and | ower surface bonded to the upper surface of the sheet-1like
fibrous mssefbhy sb thatoidet ipperesuriiadewf ddiad itomows vassedsibed s
exposed through a gap defined between each pair of the adjacent |anell ae.
20 Thes f 1 g%i bhe eopposite sheet further conprises each of the Ilanellae
bei ng forned on the upper surface thereof with a plurality of grooves
extendi ng parallel one to another and each

SUMMARY OF THE INVENTION

It is an object of this invention to improve the composite
sheet, for example, as disclosed in the Publication so that

10 excretion discharged on such sheet may be rapidly absorbed by
the core.

According to this invention, there is provided a flexible
composite sheet comprising a sheet-like fibrous assembly having
upper and lower surfaces and a plurality of thermoplastic

15  synthetic resin lamellae each having upper surface and lower
surface bonded to the upper surface of the sheet~like fibrous
assembly so that the upper surface of the fibrous assembly 1s
exposed through a gap defined between each pair of the adjacent
lamellae.

20 The flexible composite sheet further comprises each of the
lamellae being formed on the upper surface thereof with a
plurality of grooves extending parallel one to another and each
of the grooves extending from one side edge of the lamella to

the other side edge of the same lamella opposed to the one side



of the grooves extending fromone side edge of the lanella to the other
side edge of the sane |anella opposed to the one side -3 edge. BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a perspective vieM/depictﬁde@L 2005
partially cutaway sanitary napkin; 5. Fig. 2 is a fragmentary h
scal e-enl arged perspective view depicting a part of Fig. 1; Fig. 3 is a
sectionalewb%w taken along line Ill - Ill in Fig. 2, Fig. 4 is a sectiona
view taken along line IV - IVin Fig. 10 2; Fig. 5is aviewsimlar to

Fig. 2 depicting anoth 'f§¥Hﬁ i i iagramillustrating
a process for making ae"EgRE IC%P% 4 i SCRI PTI ON OF THE

PREFERRED EMBCDI MENTS Details of a flexible conposite sheet according to
this invention KBl béSnbPETEREFY LURIETHT 868 FFORPIhEAFESEH PtTERVRY ven
hereunder with reference to the acconpanying drawings. 20 Fig. 1 is a
per spect i venitewydeppét.nng a sanitary napkin 1 as one enbodi nent of a
di sposabl e body fl uid absorbent
5 Fig. 2 1s a fragmentary scale-enlarged perspective view
depicting a part of Fig. 1;
Fig. 3 i1s a sectional view taken along line ITII - IIT in
Fig. 2;
Fig. 4 is a sectional view taken along line IV - IV in Fig.
10 2;
Fig. 5 is a view similar to Fig. 2 depicting another
embodiment; and

Fig. 6 is a diagram illustrating a process for making a

composite sheet.

15
DETAILED DESCRIPTION CF THE PREFERRED EMBODIMENTS
Details of a flexible composite sheet according to this
invention will be more fully understocod from the description
given hereunder with reference to the accompanying drawings.
20 Fig. 1 is a perspective view depicting a sanitary napkin

1 as one embodiment of a disposable body fiuid absorbent
sanitary article according to this invention as partially
broken away. The napkin 1 comprises a liquid-pervious topsheet

2, a ligquid-impervious backsheet 3 and a liquid-absorbent core



sanitary article according to this invention as partially broken away. The
napkin 1 conprises a |iquid-pervious topsheet 2, a |iquid-inpervidusil 7008
backsheet 3 and a |iquid-absorbent core 0 JUL 2CDG -4- 4 di sposed between

these two sheets 2, 3 wherein portionsgof the topsheet 2 and the backsheet
3 extendi ng outward beyond a peripheral edge of the core 4 are placed upon

and fusedgwit BpoQEdbeaERE:t Or gash Ofdeshackhe Mapkivhekias AMid @t endi ng
in5 X-direction and a |l ength extending in Y-direction orthogonal to the

X-directiogp. Ln_thi pki f iLblke ite sheet as the
t opsheet ggeF#aPEEeégqgE%%QF%¥E%F§#Sé§é¥rgg%%ﬁgggiﬁié?épect|&%§§#§§21of t he
napkin 1 and Figs._ 3 and 4 are sectional views taken al on 10 lines Il -
111 and | VeXipieralpgoe 20T reipectivet Y2 T REF-EGTGhGRG @r@? Inseth & iacksheet
3 and the core 4 are indicated by chain lines. The topsheet 2 corresponds
to the flexibbededrposkte osheet ddeordprgntdb tad @ wheehtd:gmndbichn
conprises a filmlayer 11 of thernoplastic synthetic resin defining the

upper surfager-idt9bnt heat opsheeth 2 anch & monwovien fralt ier ayemdckdar med by
an assenbly of fibers 13. These two layers 11, 12 are bonded to or fused

ith h,_ ot o ' : | e -1 |1
18 oxt endiAg oh FheGper kol Face 130 2BF et e nomwover Tabr L& Fyer a2

parall el one to another in the
sheet is used as the topsheet 2.

Fig. 2 1s a scale-enlarged fragmentary perspective view

of the napkin 1 and Figs. 3 and 4 are sectional views taken along

10 lines III -~ IIT and IV - IV in Fig. 2, respectively. Referring
to Fig. 2, the backsheet 3 and the core 4 are indicated by chain
lines. The topsheet 2 corresponds to the flexible composite
sheet according to this invention, which comprises a film layer

11 of thermoplastic synthetic resin defining the upper surface

15 of the topsheet 2 and a nonwoven fabric layer 12 formed by an
assembly of fibers 13. These two layers 11, 12 are bonded to

or fused with each other. The film layer 11 has a plurality

of ribbon-like lamellae 18 extending on the upper surface l1lZa

of the nonwoven fabric layer 12 parallel one to another in the

20 Y-direction, a plurality of openings 19 defined between each
pair of the adjacent lamellae 18 and extending in the
Y-direction, bridge-like portions 20 extending from directly

opposed side edges 21 of each pair of the adjacent lamellae 18



20 Y-direction, a plurality of openings 19 defined between each pair of
the adjacent lanmellae 18 and extending in the Y-direction, bridgeslikeziis
portions 20 extending fromdirectly opposed side edges 21 of each pair of
the adjacent lanellae 18 1 j ~, ~ 0 U_-5 across the openings 19 defined
t herebetween in the X-direction so as to connect the directly opposed side

edges 21, ;apd;<t:00f RyldKe 06 bi Qns: 22y exleRYngbhom the: si-de edgesn2l of
the lanellae 18 upward as viewed in Fig. 2. The tooth-like portions 5 22
repeat irregul ar_undulations in the Y-direction.tq.describe sawt oot h
wave. The RorMioven F%BPFEQI§§§? %ﬁr%ﬁ&%thpaﬁﬁ%? E&% aé%kfﬁa g%bnégl to

| ower surface | Bb of the lanella 18 and the upper surface 12a of the
nonwoven Lpabkiéikayeqrapons 22xpssedding oligh Yo ch6lCopdarigt 1t The
backsheet 3 is made of a thernoplastic sheet, a nonwoven fabric of

t her nopl astinel syatitetpeatiber voewadlanFngt € . offThichesetisheeke grd ta arenwoven
fabric. The core 4 is made of fluff pulp or a mxture of fluff pulp 15 and

isggeraéJSOEQti@ﬁbgp@lﬁ%rgulmeuhéﬂ@!at@oﬁ@ GORSle Yubkpg-thenfid mdayan:dl has
a sawtooth wave.

The nonwoven fabric layer 12 has its upper surface 1Za
bonded to lower surface 18k of the lamella 18 and the upper
surface 12a of the nonwoven fabric layer 12 is exposed through

10 the opening 19.

The backsheet 3 is made of a thermoplastic sheet, a
nonwoven fabric of thermoplastic synthetic fiber or a laminate
of these sheet and a nonwoven fabric.

The core 4 is nade of fluff pulp or a mixture of fiuff pulp

15 and superabsorption polymer.

The lamella 18 constituting the film layer 11 has its
thickness of 0.001 - (.05 mm as measured between the upper
surface 18a and the lower surface 18b and a width W, of 0.03 -
5 mm as measured between each pair of the adjacent openings

20 19. Most of the openings 19 are relatively long in the Y-
direction, preferably each having a width Wy of 0.03 - 1 mm and
a length corresponding to at least 1.5 times of the width W,.

The lamella 18 is formed with a plurality of grooves 31



t hi ckness of 0.001 - 0.05 nm as neasured between the upper surface 18a and
the | ower surface 18b and a width W of 0.03 - 5 nmm as neasured bégtiveen s
each pair of the adjacent openings 20 19. Mst of the openings 19 are
relatively long in the Y- direction, pgeferably each having a width W2 of

0. 03 - 1 mmand a length corresponding to at least 1.5 tines of the wdth

V2. The | anellail8 iredrdredii t Bpgobbar alkidky fgedy opves BipJUs -6ris
ext endi ng bet ween 't he opposed side edges 2l1la, 21b of this lanella 18.

30 190 WK T EspRct TBTBE Ny ot | B aRA KRB paT T of The' a0 Shent

grooves 31 are 5 preferably spaced apart from each other by a

cent er - t otCerrer-hedi sttanve ®19 e 03L - 340N CAs Waic | TBEP&Fparént™F o Fi g.

2, these grooves 31 are configured so that the lanella 18 curves so as to
be convex diremtiibs upper esurtf apeii8arf oward addatower cswofvase 318kand has
a thickness partially decreasing fromthe upper 10 surface 18a toward the

| ower surfaegcl8p: f gpaBXanPhbert | frorVeshapetrndrdppth d4:008 8-t QP32 ©f
|l anella 18 |ying between a pair of the adjacent grooves 31, 31 to a bottom

I
33 of th IS, i f. .0. - il he |
sur?ace i@%%%%ﬁ%?h%§#5§§|fg‘?§&ﬁggﬁ%§l€ﬁé9§%%%ﬁgﬁggﬁfggﬁéﬁé&ngrﬁgg%%? 31is

15 bonded to the ugper surface 12a of the nonwgven abr%c | ayer
grooves 31 are configured so that the lamella 18 curves so as

to be convex from its upper surface 18a toward its lower surface
18k and has a thickness partially decreasing from the upper
10 surface 18a toward the lower surface 18b, for exanmple, in
V-shape. A depth from a top 32 of lamella 18 lying between a
pair of the adjacent grooves 31, 31 to a bottom 33 of the grooves
31 is in a range of 0.001 - 5 mm. While the lower surface 18b
of the lamella 18 having the grooves 31 as shown in Fig. 3 is
15 bonded to the upper surface 12a of the nonwoven fabric layer
12 &t the bottoms 33 of the respective grooves 31, the lower
surface 18b is spaced apart from the upper surface 1l2a of the
nonwoven fabric layer 12 at regions defined between each pair
of the adjacent bottoms 33, 33. In this manner, vacant spaces
20 36 are formed between these lower surface 18b and upper surface
12a. While opposite ends of the groove 31 is preferably in
communication with the openings 19 along both of the opposite

side edges 21a, 21b of the lamella 18, an alternative embodiment



12 at the bottons 33 of the respective grooves 31, the lower surface 18b
is spaced apart fromthe upper surface 12a of the nonwoven fabrf%ﬁléﬁbrﬁmﬁ
at regions defined between each pair of the adjacent bottons 33, 33. In
this manner, vacant spaces 20 36 are fprnmed between these | ower surface 18b
and upper surface 12a. \Wile opposite ends of the groove 31 is preferably

in comuakcatison ywddrdhe pPpendngsadBaatong bebh afhe hec@pposkt enisi de
edges 21a, 21b of the lamella 18, an alternative embodinent 9 2 006 -7- is

2l 50 _posst bl g, bhout. denar bLog (1 am the seons, of 01, daentign (hat the

one end o oove n conmmuni wi'th the opening al ong the
side edge 2l1a or 21b hut the other end Iles at _a proxi nal q6%26 of the

t oot h- | i kE1pBrtivRFEZ1aMd ! B 4ot "Pn totmAmicat f ot witth°the"'Gh&titag 19.

Still another enbodinent is also possible without departing fromthe scope
of this inuention athat prrbereadr enpridviadedheheogrtboveke 31ovachn diavineg bot h
ends lying at the proximl ends 26 of the tooth-like portions 26 and not

ir comrunigatiben ;W e iepenbngwitd, dhk peaddit ilon tgtthe gheewes 31 as
have been descri bed above. The bridge-like portions 20 constituting the

filmlayer, .1k éﬁtb%"‘gf%‘%e&g&‘sﬁﬁeél ij cAdE %déé?a%%gign&o&%n{‘%el%cojp% in the

Y-direction and rise e porti

of this invention that there are provided the grcooves 31 each
having both ends 1ying at the proximal ends 26 of the tooth-like
portions 26 and not in communication with the openings 19, in

10 addition to the grooves 31 as have been described above.
The bridge-like portions 20 constituting the film layer
11 lie between each pair of the adiacent openings 12, 19 in the
Y-direction and comprise the Dbridge-iike ©portions 20A
describing circular arcs which are convex upward from the
15 lamellas 18 and the bridge~like portions 20B (See Fig. 2)
horizontally extending along the nonwoven fabric layer 12. These
bridge-~like portions 20 preferably have a thickness equal to
or less than the thickness of the lamellas 18 and a width
W3 {See Fig. 3) in the Y-direction at least of 0.001 - 2 mm.
20 Most of the tooth-like portions 22 constituting the film
layer 11 are formed by a portion of the lamella 18 extending
upward as viewed in the accompanying drawings from i1ts opposite

side edges Z2la, Z1b. Each of the tooth-like portions 22 has



describing circular arcs which are convex upward fromthe 15 |l anell ae 18
and the bridge-like portions 20B (See Fig. 2) horizontally exten@}@gj@iqﬁgﬁ
t he nonwoven fabric |layer 12. These bridge-like portions 20 preferably
have a thickness equal to or less thag. the thickness of the |anellae 18
and a width WB (See Fig. 3) in the Y-direction at least of 0.001 - 2 mMm

20 Most ofnthe-de0hdr linkes pordd Qns,2aiconstid utihng 1khes fdddn fayerpkl are
formed by a portion of the lanella 18 extending upward as viewed in the

acconpanyi,ng drawi.ngs fromits o site _side edges.2la,, 21b. .EFach.of the
Cooth |1 k8. PoFFEBRERS, Rt d g The bt GRrAaI™ end 962 Gont T Hucus T Lo
lanmella 18 and a free end 27 extending upward fromthe proxi mal end 26.
The t oot hPPFkéoNpdttivrrazeries fapsr ebS fRIGHinsl FREXF Rl CBhBc 2653 dvidsd its
free end 27 as best seen in a side sectional viewof Fig. 3. An edge 5 25
of the toehh-17 ke pesti omc22 1 epedds daataguladr viadubathiigns 3.t oAf grapea

sawt oot h wave al ong the side edge 2l1a or 21b. The maxi num hei ght as

neasured brop¥theelarmld-a 18 1o theredger2beat s Prefrabl yul@ss:tihan 1 mm

to ensure a confortable touch of the topsheet 2. Sone of the tooth-Ilike

portions 22 designated. 1l y 22B e.forped al on | de_ed of,,t he
bridge-li%g %SFFiSnESWEBQEgegaE?gg?§§$ %%% %%%%e? ?% %%?c%gt%ggéd&g§325 of

the tooth-like portions 22 repeat irregular undulations is exenplarily
maximum height as measured from the lamella 18 to the edge 25

is preferably less than 1 mm to ensure a comfortable touch of
the topsheet 2. Some of the tooth~like portions 272 designated

10 by 22Bmay be formed along side edges of the bridge-like portions
20 (See Fig. 2).

The manner in which the edges 25 of the tcooth-like
portions 22 repeat irregular undulations 1s exemplarily
depicted by Fig. 3. As will be seen in Fig. 3, the tooth-like

15 portions 22 comprise irregularly contiguous triangular or
substantially triangular regions 43 each defined by an oblique
side 41 ascending substantially rightward, an obligue side 42
ascending substantially leftward and the proximal end 26
extending between these two obligque sides. The tooth-like

20 portions 22B also may repeat such undulations. Thesea
tooth-like portions 22 inclusive of the tooth-like portions 228
have a thickness equal to or less than that of the lamella 18

so that these portions 22 may be flexibly deformed as they come



depicted by Fig. 3. As will be seen in Fig. 3, the tooth-like 15 portions
22 conprise irregularly contiguous triangular or substantially H@i?&gﬁ!@ﬁwf
regi ons 43 each defined by an oblique side 41 ascending substantially =~ “™*
rightward, an oblique side 42 ascendifg substantially leftward and the
proxi mal end 26 extending between these two oblique sides. The tooth-1ike

20 portions 22Bralbso, By depeatasyoh undul ahhonse -dBese: vd aoth-ldake
portions 22 inclusive of the tooth-like portions 22B have a thickness

equal to or.less.than_that of the | |l a .18, _sQq. e rti 22 may
a1 ext bl 5 dETorred 56 ehdy “coite 10 0L 2005 Sbt LR Ebnt Sct i H The
wearer's skin and thereby give the wearer  velvet-like soft touch. Wile it
is di ffi ciPECEBIGRsHARI YRIFetdgnt 260 He + el vidialotooth- 13 e ertitohs 22,
a plurality of the tooth-1like portions 22 make the upper surface of the 5
topsheet 21l abk ascnappedes bnraddnti @6a, mbhke t-oet hiplpieke sparteicensf 22ie
diffusively reflect the light rays incident upon the topsheet 2, thereby

advant9ge%§lsy1e@klﬁyb@k%@pgﬁﬁéace ol a8s:ipesH| idfe tbo:hhei RbashiG ssheet and
conceal the core stained with nenstrual dlscharge. 10 The nonwoven fabric

| ayer 12 pyy,c ain ther |.astic- . thetic fi t S 0, wt % and
hydr ophi | ?g % %r#séla el%? g?gggiﬁhhea%lségorﬁﬁsl Ié(rﬁ(g%ét% ?loﬁhlgﬁo Sélaete\l% al

fi ber such _ ,
2, thereby advantagecusly alleviate a surface gloss pecullar

to the plastic sheet and conceal the core stained with menstrual
discharge.

10 The nonweoven fabric layer 12 may contaln thermoplastic
synthetic fiber by at least 70 wt% and hydrophilic chemical
fiber such as rayon fiber and hydrcophilic natural fiber such
as cotton fiber or pulp fiber by at most 30 wt%. An example
of the preferred nonwoven fabric laver 12 i1s of thermoplastic

15 synthetic fiber having a fineness of 0.5 - 17 dtex and a basis
weightofS-—SOg/m{ for example, a thermal bond nonwoven fabric
such as a spun bond nonwoven fabric, a point bond nonwoven fabric
or an alr-through nonwoven fabric, or a melt blown nonwoven
fabric or a spun lace nonwoven fabric.

20 When the topsheet 2 obtained in this manner is used in the
sanitary napkin 1, menstrual discharge 1s guided through the
openings 1% and the nonwoven fabric layer 12 into the core

4. On the topsheet 2, menstrual discharge flows from the



as cotton fiber or pulp fiber by at nost 30 % An exanple of the
preferred nonwoven fabric layer 12 is of thernoplastic 15 synthetijcyfiber
having a fineness of 0.5 - 17 dtex and a basis weight of 5 - 50 g/n®2, for
exanpl e, a thermal bond nonwoven fabrijg. such as a spun bond nonwoven
fabric, a point bond nonwoven fabric or an air-through nonwoven fabric, or

a melt bl owpenopuoMmer; -Eabii<o 0hedg P4 @ RENWMERN L BDIH £ 020, :Waen the
topsheet 2 obtained in this manner is used in the sanitary napkinl,

menstrual . di scharge s guided thr h the _openi 19 and the naonwoven
fabric Ia%gfﬂTg i Nto ?h%négpgfﬁﬁf%%%tt%% R%%% ed q%?n%%ﬁéd%ﬁgﬁcgﬁgéﬁhrge
flows fromthe - 10 lanellae 18 first into the grooves 31 and then into the
openi ngs ™87 Andt#Refebyrant &kt €1§ tthatt dica et Afdndtifdalcadi £&har ge

m ght stay on the lanellae 18 if the latters are flat can be remarkably

al | evi at edemPakbbtul atlyviethdt hePdamettaaABy i 81 Bh conveXauphaad I1Betiween
each pair of the adjacent grooves 31, 31, nenstrual discharge necessarily

flows 3 nteshhexaraaves r3tweWht Host rstiaybageen ddhe deaanellacd8sand, an anount
of the menstrual ~ di scharge which mght stay on the lanella 18 is further

d d h . fd b : [ f
the anel P53 157 4a0 CHG Ranubvar BT Te PaybrTh3 “Under i ng! CRET arel 1o 15

advant ageous| y make the nonwoven fabric layer 12 stained with nmenstrual
dischargeWFEgguEr%ﬁﬁ%ﬂﬂﬁ$H1the lamella 18 and an amcunt of the menstrual

discharge which might stay on the lamella 18 is further

decreased. The vacant spaces 36 defined between the convex

10 portions of the lamella 18 and the nconwoven fabric layer 12

underlying the lamella 18 advantageously make the nonwoven

fabric layer 12 stained with menstrual discharge less prominent.

In this manner, the tooth-like portions 22 cooperate with the

vacant spaces 36 to conceal stains of the used napkin 1 well

15 enough. To improve such concealing effect, it is also possible

to use plastics containing inorganic filler such as titanium
oxide.

Fig. 5 18 a view similar te Fig. 2 depicting another

embodiment of this invention. This fopsheet 2 also comprises

20 the film layer 11 and the nonwoven fabric layer 12 but the film

layer 11 comprises a plurality of substantially rectangular

lamellae 58 and a plurality of openings 5%a, 5%b defined between

each pair of the adjacent lamellae 58, 58 in the ¥X- direction



In this manner, the tooth-like portions 22 cooperate with the vacant
spaces 36 to conceal stains of the used napkin 1 well 15 enough. To@hnthv
such concealing effect, it is also possible to use plastics cont ai hithg = -
inorganic filler such as titanium oxige. Fig. 5is a viewsimlar to Fig.
2 depicting another enbodinment of this invention. This topsheet 2 also

conpri ses 320,the Lkl m layery 1 and ithe saoppavenntabrigeh ayes £l buod he
film layer 11 conprises a plurality of substantially rectangular |amnellae

58 and a pluralit f _openings a 9b defjned betwee ch ir_of the
adj acent FQ#EFF58¥5§?C§8O?%Q?he5§bécﬁh%ﬁ:i%ﬁ%}ffi-gg%gﬁk réﬁi;ﬁéﬁﬁﬁﬁé%
Y-direction so that these openings 59a, 59b intersect each_ other., The
upper sur ffaea ek it the nBRmpYeR thrabpnc e PreRings exjsosed t hridtigh t hese
openi ngs 59a, 59b. Each of the | anellae 58 has side edges 6la, 61b

ext endi ngodl ohg idecblopdri hgs 59a¢ &8xns ridspedtlibvekyenahighe areg thre t urn,
formed wwth a plurality of tooth-like portions 69. The |anellae 58 are

formeds W bheaiphuradd t yopf ﬁ%%/&%@ﬁxmﬂghrsg:eqegmrgagbmeaim&f_
opposed si de edges 6la, 6la; 61b, 61b and/or between each pair of adjacent

and Obliqéegﬁﬁggﬁﬁggdo%j9%m$%9ﬁﬁk%librﬁ%%nsl%éthe%%ggﬁgﬂﬁﬁig%z &re

configure ion in e ‘Sarne ‘manner  as t hé gr 60Ves shown i n

Figs. 2 - 3 so that nenstrual _discharge can be rapidly qyided into the
openi ngs gosesogl ok fhellafeligetl gfooves 62 extendlng between each

pair of opposed side edges 6la, 6la; 6lb, 6lb and/or between
each pair of adjacent and obliguely opposed side edges 6la, 61b.
10 These grooves 62 are configured and functicen in the same manner
as the grooves 31 shown in Figs. 2 - 3 so that menstrual discharge
can be rapldly guided into the openings 2%a, 59b of the lamellae
58.
While the flexible composite sheet according to this
15 invention has been described above with respect to the specific
case in which the composite sheet is used as the topsheet 2 of
the sanitary napkin 1, this composite sheet can be used as the
liquid-pervious topsheet of the disposable body £luid absorbent
article such as a disposable diaper or training pants.
20  Furthermore, the composite sheet according to this invention
is used as material for clothing such as a dispcsable gown on
account of its touch and breathability.

Fig. & 1s a diagram illustrating a ©process for



58. While the flexible conposite sheet according to this 15 invention has
been descri bed above with respect to the specific case in which %@?§U= 0
conposite sheet is used as the topsheet 2 of the sanitary napkr "1”“%h%“*
conposite sheet can be used as the |iguid-pervious topsheet of the

di sposabl e body fluid absorbent article such as a di sposabl e di aper or

training Q%ﬂ%§ﬂuggsFyf&£@iﬁ@%ﬁfléﬁ%o?@ﬂpﬁﬁéé@uﬁ?%%%e%cﬁ@ﬁdﬁ@@ti@béhkﬁ
invention 1is used as matertal for clothing such as a di sposable gown on

account of_its touch and b eat habi.l L1 Fi g diagramillustrating a
P ocess 167 L3 Ao RBIGTS ARt & P exT BB Lombokt d Bhder 2o
destined to be used as the topsheet 2 of Fig. 2. Fromthe left side as
viewed i A%t RS ditagram, the Fiprous aﬁ@é%lyylilnﬂ%éfofré’r A of e S@TH AT neb
112 destined to be used as the nonwoven fabric layer 12 in Fig. 5 2 is
conti nuouslly fledtifed sto webuddd aof thkenoopbasthitsdestliayed 1Loibeiysed as
the filmlayer 11 of the topsheet 2 is discharged froman extruder 121 in

thermai |y npd tc%ﬁt%abﬁsggt&dlpp@rirswé@@@1J&ﬁehezmégggaél&@més@neﬁﬁese
first and second webs 1, 112 are fed into a nip defined between a pair

of conpression 10 ¢ al | which these first and .segond bs
111, 112 %arg Fﬁ%%d togthg%l orn1%|r§th%onpggpeet b ié%sc ar(%%hera

surface of the conpression roII 173b is
from an extruder 121 in thermally molten state onto upper

surface 112A of second web 112. These first and second webs
111, 112 are fed into a nip defined between a pair of compression

10 rolls 173a, 173b in which these first and second webs 111, 112
are fused together to form first composite web 104.

L peripheral surface of the compression roll 173b is
formed with a plurality of ridges and depressions (not shown}
extending parallel cone te ancother in a direction intersecting

15 the direction in which the first web 1s fed so that these two
webs 111, 112 may be compressed and fused along the heated ridges
te form the grooves.

The first composite web 104 is fed to a £first treating
zone 123 in which high pressure columnar water streams are

20 injected from a nozzle array 1232 comprising a plurality of
nozzles arranged at a desired pitch transversely of the first
composite web 104 to upper surface 111A of the first web 111

to obtain second composite web 107. The first web 111 is



formed wwth a plurality of ridges and depressions (not shown) extending
parallel one to another in a direction intersecting 15 the direction in
which the first web is fed so that these two webs 111, 112 may Bel JUL 72305
conpressed and fused al ong the heated jri.dges to formthe grooves. The
first conposite web 104 is fed to a first treating zone 123 in which high

pressure cahummarwat gL sLheaNBodhe b @0 hd &6t gchdF o nozzle &l ray 123A
conprising a plurality of nozzles arranged at a desired pitch transversely

of the first o] ite web 104 to upper surface 1A of the first. web 111
Lo obt ai n SEE5A" EORpURTE & el T0T o The FLr &t Rt 111 F s ia LA 006 - 13
sel ectively broken through by the columar water streans and forned with
openi ngs afr dhgell PRt ePPFeR@mINPIH ttheedi £t renfefln WHIRTR tIEe S ebhd
conposite web 107 is fed. These openings are arranged parallel one to

anot her trapsyersedyd gfaxtalid eSecoadbaconpesitmweleAGrly bif the fdawmtd
treating zone 123, second and third nozzle arrays may be provided, in

addition tegbhe:skngts 10wzzle antay;rif desivied Leqtorpra plusakidy of
opening arrays. Specifically, columar water streans may be injected al so

from the Egggnd angithird nozzlﬁﬁarrgysdé§38, 123C ;a8 %glﬁ traleq: 10
e L

These nozz r?%‘% F3A T 238Y 123C Are preflenr%llaﬁltarrange ©so'that the

nozzl es of the respective arrays may have positions '
nozzle array, 1f desired tc form a plurality of opening arrays.

Specifically, cclumnar water streams may be injected also from

the second and third nozzle arrays 123B, 123C, as illustrated.

10 These nozzle arrays 1234, 123B, 123C are preferably arranged

30 that the nozzles of the respective arrays may have positions

transversely of the second composite web 107 in allgnment one

with another longitudinally of the second composite web 107,

i.e., loci of the high pressure columnar water streams ejected

15 from the respective nozzles of the different three arrays may

overlap one another. Below the first treating zone 123, there

is provided a suction mechanism 124 adapted to cellect injected
water under a sucking effect.

The second composite web 107 is then fed to a second

20 treating zone 127. In the second treating zone 127, there are

provided nozzle arrays 1274, 127B, 127C each comprising nozzles

arranged transversely of the second composite web 107 and a

suction mechanism 128. In this zone, the second web 112 of the



transversely of the second conposite web 107 in alignnment one wth another
|l ongitudinally of the second conposite web 107, i.e. , loci of the high
pressure columar water streans ejected 15 fromthe respective nqqz@qﬁnpﬁgﬁg
the different three arrays may overlap_one another. Below the first = "
treating zone 123, there is provided a suction nechani sm 124 adapted to

col lect inkechad-oMalet-yndes & sucki ngef baet. s The, seconts composi 4y web
107 is then fed to a second 20 treating zone 127. In the second treating

zone 127, .there are rovided nozzle arrays 127A, 127B, 127 ach

Gompri i nGCnbEgI BET” Y TEHYGT (T anaveraery tor > he  EEconi SoTposT 1B Wb 107
and a suction nechanism 128. In this zone, the second web 112 of the J 'O
JUL 200r 619zE4es@EBAES corpositie G 7 Ras™ 52| evroshir® atean 282 -
subjected to the high pressure columar water streans injected fromthe
nozzl e arrfayshandothenite i €tedn If0dr,mtike cooppashtef shees d02he Ifiddte
conposite sheet 102, the conponent fibers of the first 5 web 111 which has

been se¢l eglively proken o Beaugheid-t heef{ islokd T e8kbignzoner 123 are: now
oriented by the columar water streans injected by thé nozzles of the

second tr ati@% zone 1%E3s§ as __to _exten thghéowﬁq surfacg 111B toward the
T 1 0 af 1

upper surfacé IIZA“'of TPSE Wb 1197 Ot S8 ot @sdeRt T &F T Ha&tthe | oci

of the 10 water streamnms injected fromthe nozzle arrays 127A, 127B, 127C
injected by the ndézzles of the second treating zone 127 so as

to extend the lower surface 111B toward the upper surface 111A
of the first web 111. It is not essential that the loci of the
10 water streams injected from the nozzle arrays 127A, 1278, 127C
of the second treating zone 127 exactly ceoincide with the loci
of the water streams injected from the nozzle arrays 1234, 123E,
123C of the first treating zone 123. However, the corresponding
nozzles of the arrays in the first and second treating zones
15 may be arranged substantially in coincidence with one another
to ensure that the first web 111 can be brcoken tThrough over a
correspondingly large extent, i1.e., relatively long openings
can be formed, and most of the component fibers lying arcund
the respective copenings extend above the upper surface 111A of
20 the first web 111. Such process for making the composite sheetl
advantageously facilitates the first web 111 to be selectively
broken through at 1ts predetermined region arranged

transversely thereof whereby facilitates the plurality of



of the second treating zone 127 exactly coincide with the loci of the

water streans injected fromthe nozzle arrays 123A, 123B, 123C of4thelil 2015
first treating zone 123. However, the corresponding nozzles of the arrays
in the first and second treating zoness15 may be arranged substantially in
coi ncidence with one another to ensure that the first web Ill can be

broken throughnQVer:f,s eQEEESPRRI NG 11 d akge, 8Xtent-hdr €n tHehaldueky | ong
openings can be formed, and nost of the conponent fibers lying around the

respective. gpeni ngs_exte above the upper surface 111A of 20 the first web
T GuchEhPEeetaTr 87 ekl ik (e oM & U ar i an: S5adiery 2ach
facilitates the first web 111 to be selectively broken through at its
predet er nPAel Pegibh afTarRed CRGEHSY e BE WP tifesoff AkFie@eby facilitates the
plurality of lu? ~Ul6 ~J" IL Z L. - 15 opening arrays extending

paral l el to oneocandicheompasithe shmehi hez, dicect ron asi wekbndsvéihe 1griooves
each extendi ng between each pair of the adjacent opening arrays to be

formeds Of 1% he.coaposidersheelrd West N d IS haRMheS8e@N T WaDS 5111, 115 112

bonded together are desStined to beconme the filmlayer 11 and the nonwoven
a1 AN SRS Lo e movah e ligst mb It s
respectivghéeggggg ﬁgbt{§af;£§tdg§¥£ned to become the openings 192 and
the peripheral edges of the respective regions of the first web
111 selectively broken through are destined to define the
10 tooth-like portions 22 in the topsheet 2 depicted in Figs. 1
~ 3. The regions of the first web 111 in the respective opening
arrays arranged in the machine direction which have been left
not broken through by the high pressure columnar water streams
are destined to become the bridge-like portiocns 20 of the
15 topsheet 2.
Fach of the nozzle arrays 123A - 123C; 127A - 127C
illustrated in Fig. 6 comprises the nozzles, each having a
diameter of 0.05 - 0.15 mm, arranged at an appropriate pitch.
Preferably, water pressure of the columnar water stream is 3
20 - 20 MPa and a suction pressure of the suction mechanism is 2
- 20 KPa. In the first and second treating zones 123, 127, the

webs to be treated are transported on the suppert conveyors 131,

132 such as the mesh screens.



Il selectively broken through are destined to define the 10 tooth-1ike
portions 22 in the topsheet 2 depicted in Figs. 1 - 3. The regions of the
first web 111 in the respective opening arrays arranged in the machine
direction wh! on have been |eft not hgoken through by the high pressure
col umar water streans are destined to becone the bridge-like portions 20

of the 15 topsfgetrid-siEach of1thes RO2ZLEC8RA NS 123Ana v 1g3Gupkdfhey 127C
illustrated in Fig. 6 conprises the nozzles, each having a dianeter of

0.05 - 0.15 arranged at , an.appropri.ate_pitch. . Preferably,, water
b essure 5 THECSG Al eror Feanre 3t Do Eu g, G adeUE ek
pressure of the suction nmechanismis 2 - 20 KPa. In the first and second
treating BYAESPERBIC 127 taeRémeRgbS OFf el #F ddfed Shr B2 EPANSPUI T ot he
support conveyors 131, 132 such as the nesh screens. | - 16 The first web
111 and t hpprsepondtaedscki2cidyhdeldubfeeted pimcesan,f A€entceataent , Iffor
exanpl e, treatnent for nmaking the web hydrophilic or treatnent for naking

the web vwaterrrepelbantiin ; APRLORGA enstepssOfmtdhe #1lsidraled Jangeess,
if necessary. | f 5 the first web ill is provided in the formof film
nonoaxi al

ronoas o Ly ool opg. e ged] on ) DNLCILANS b 15 1,
formation of the openings by the columnar water streams will
be further facilitated. The first web 111 has a thickness of
0.01 - 0.05 mm and the second web 112 has a basis weight of 5

10 - 50 g/m°. In the process illustrated in Fig. 6, it is also
possikle to eliminate the first Treating zone 123 and to subject
the webs to the high pressure columnar water streams conly in
the second treating zone 127 so that the composite sheet 102
is formed directly from the first composite web 104 without

15 making the second composite web 107. However, such process 1s
apt to be accompanied with a problem that unacceptably narrow
openings and excessively many bridge-like portions may be
formed since the effect of the columnar water streams upon the
first web will be at most indirect. It should be understood

20 that the composite sheet 102 is subjected to an appropriate
drying treatment.

As will be apparent from the foregoing description, the

flexible composite sheet according to this invention comprises



be further facilitated. The first web ill has a thickness of 0.01 - 0.05
mm and the second web 112 has a basis weight of S 10 - 50 g/ M. gﬁiihﬁi S
process illustrated in Fig. 6, it is also possible to elimnate the frrat®
treating zone 123 and to subject -thg;webs to the high pressure col umar
water streans only in the second treating zone 127 so that the conposite
sheet 102:niks foraRd @b{/;@?téﬂdféogl&ﬂ@lihﬂ st £ capost e el 104 widiout 15
maki ng the second conpoSite web 107. However, such process is apt to be
accompani ed wi !t b, 3. pr bl em that, unacoent ably ynarr.ow. .openi ngs and.. .
excessi vel'y “many %rldge51ﬁ?e3boﬁ¥ions nay” be Forned Srnce the effect of
the columar water streans upon the first web will be at nost indirect. It
shoul d bel@igér 5% SEPTEL RaEVERE T ESILeCSHESt 2H02cretstbfetet @’ ams! an
appropriate drying treatnent. As will be apparent fromthe foregoing
descripti eacht bé theexebkeleonpesitemshest BTrcormharg dwrfdues winverthieon
conprises -17- the fibrous layer and a plurality of thernoplastic synthetic
resin §amghhagcavenlkyhng reheohithreus sl ayer-neherejmn the fidr eusedpyey 1S
exposed between each pair of the adjacent |anellae and each of the

| anel | ae s, faor on. | . surface w.th_t S_qr.oqv. i.ch .are
contiguouéégg%?ﬁggF?g%géét#ggépcéfpé%Lf%ad% %fﬁﬁ%%e%H338?§5??F§9€6§%sed

si de edges of the adjacent |anellae. Wth such unique arrangenent, the
ConpositeWéﬁgegug%dedﬁﬁbagéangement, the composite sheet accdrding to

this invention enables, 1f the composite sheet is used, for
example, as the topsheet of the sanitary napkin, menstrual
10  discharge to be smoothly guided along the grooves into the
fibrous layer and therebky tc bke prevented from staving on the

upper surfaces of the respective lamellae.



this invention enables, if the conposite sheet is used, for exanple, as
the topsheet of the sanitary napkin, nmenstrual 10 discharge to beu§gD%Phg%ﬂ
gui ded al ong the grooves into the fibrous |ayer and thereby to be ¥ #t 2408
prevented from staying on the upper_gurfaces of the respective |anell ae.
-18 WHAT IS CLAIMED 1S: 1. A flexible conmposite sheet conprising a
sheet-1ike fibrous assenbly having upper and | ower surfaces and a
plurality 5 of thernoplastic synthetic resin |anellae each having upper
surface and | ower surface bonded to said upper surface of said sheet-like
fibrous assenmbly so_that the upper surface of said fibrous assenbly is
exposed Fﬁ?@h&ﬁ C&AégﬁDdéFFned bet ween each pair of said adjacent |anellae,
10 wherein: each of said |lanellae being formed on the upper surface

thereof with a plurality of grooves which extend(s) parallel one to

anot her at an angle of 30 - 150 with respect to a longitudinal direction

of said gheet pandeeash: efmsak dtd shegeoawes. exdendh rackrom:iorer s ge: €dge of
said lanella to the other side edge of the same | anella opposed to said

ore 5 8 S0 =rEnaP R RO L hen 255 g QALY
5 of thermoplastic synthetic resin lamellae each having
upper surface and lower surface bonded to said upper
surface of said sheet-like fibrous assembly so that the
upper surface of said fibrous assembly is exposed through
a gap defined between each pair of said adjacent lamellae,
10 wherein:
each of said lamellae being formed on the upper surface
thereof with a plurality of grooves which extend(s)
parallel one to another at an angle of 30 ~150° with respect
to a longitudinal direction of said sheet and each of said
15 grooves extending from one side edge of sald lamella to
the other side edge of the same lamella opposed to said

one side edge.

2. The flexible composite sheet according to Claim 1, wherein
saild lamellae each having a thickness of §6.001 -~ 0.05 mm

20 and a width of 0.03 - 5 mm extending parallel one to another
on the upper surface cf said fibrous assembly in one
direction to form a plurality of stripes spaced one from

another orthogonally to said one direction by 0.03 -— 1 mm



20 and a width of 0. 03 - 5 mmextending parallel one to another on the
upper surface of said fibrous assenbly in one direction to forn1@"‘ju 2npa
plurality of stripes spaced one from another orthogonally to said onég~ ¥
direction by 0.03 - 1 nm _19 and whejein each of said lanellae is forned
al ong said side edges extending in said one direction with a plurality of
end- poi nted portions rising on the upper surface of said I|anella and each
of said end-pointed portions has a width 5 extending al ong associ ated sai d
side edge is gradually reduced upmerd 3 The fl exi bl e conposite sheet
according to CI%Ln11 wher ei sai |l a curves upward bet, en each pair

of adj acent SR GHo 576 Oj;lsa? elafni i“B escf&Fﬁt?éji O%%éé‘tl tofding to
Claim1l, wherein the lower surfaces of said |anmellae are bonded to said
fibrous assentsidges engerdldo groeved @il dspacéd capat thfa od18Llsavdefi br ous
assenbly al ong regi ons defined between each pair of adjacent said grooves.
5. The fl exi blee:ccorpesictiepsheetn@ccyidigngnt oh&l @b d s uiterel afeaghdof said
grooves has a depth of 0.001 - 5 mMm 20 6. The flexible conposite sheet

according to Glajmil, s MHELEIN o 13 CENEIT-LO168ReL o AL SLANGE between, each

pai r of adjacent

3 extending along assoclated sald side edge is gradually

reduced upward.

3. The flexible composite sheet according to Claim 1, wherein
said lamella curves upward between each pair of adjacent

10 said grooves.

4, The flexible composite sheet according toClaim 1, wherein
the lower surfaces of said lamellae are boended to said
fibrcus assembly along said grooves and spaced apart from

15 sald fibrous assembly along regions defined between each

pailr of adjacent said grooves.

5. The flexible composite sheet according to Claiml, wherein
each of said grcoves has a depth of C¢.001 - 5 mm.
20
6. The flexible composite sheet according to Claim 1, wherein
a center—to-center distance between each pair of adjacent

said grooves is 0.03 - 10 mm.



said grooves is 0.03 - 10 nm 1 0 JUL -20 The flexible conposite sheet
according to Claim1, wherein each pair of adjacent said |anellad 88l 25

connected by bridge-like portions extending fromthe side edge of the 5
one lanella to the side edge of the ofher |anella.

7. The flexible composite sheet according toClaim1l, wherein
each pair of adjacent saild lamellae are connected by
bridge-like portions extending from the side edge of the

5 one lamella to the side edge of the other lamella.



