- 1 . APERTURED WEB: FOR DI SPOSABLE BODY EXUDATES ABSORBENTC?5h92R1E?;?_,?L.
GARMENTS AND METHOD FOR MAKI NG SAME This invention | ate

apertured webs for :body exudates absorbent garnents such FUS:

ski n-contactabl e sheets for disposable diapers and sanitary napkins.

Fig. 8 of the acconpanying drawings is a perspective view of a

m cr oapertured polyneric web 110 descrrbed in Japanese Patent Application

Di scl osure Gaze kali - 51 1 ' e exhi biting
a substantiaIF?ﬁﬁﬁﬂﬁgﬁrﬁﬁéoygnaRigggéﬁgigaépb&éﬁghﬁggggiég%%$#b b 110 is
I ntended to be used as a topsheet or a backsheet in a disposabl e diaper
and nade from a rel at iIGARMENTS rAND METROD nBQR MAKING SAME arMi ng web.
Specifically, the starting web 1is placed on a support such as a nesh wire
and transported into a processing zone in which the starting web is

subj ect ed

This invention relates to apertureﬂ. webs for body
exudates absorbent garments such as skin-contactable sheets
for d1590sab;e diapers and sanitary napkins.

Fig. 8 of the accompanying drawings is a perspective
view of a microapertured polymeric web 110 described in
Japanese Patent Application Disclosure Gazette (Kokai) No.
Sho62-57551 in which thé web 110 exhibiting a substantially
uniform soft and silky tactile impression. The web 110 is
intended to be used as a 'i:opsheet or a backsheet in a
disposable diaper_and:made from a relatively thin plastic
material as a starting web. Specifically, the starting web
is placed on a support such as a mesh wire and transported
into a processing zone in which the starting web is subjected
to high pressure liquid jets.

The apertured polymeric web 110 is formed on its skin-
éontactable surface with a plurality of cylindrical
projections 120 which havg, in turn, microapertures 125 at
their.tops. Each of these microapertures 125 is formed along
its peripheral edge with irregqularly shapgd:peta%s.~ Ihe web

110 is claimed to have a soft fabrié—l'ike touch and to



to high pressure liquid jets. The apertured polyneric web 110 is
formed on its skin- contactable surface with a plurality of cylindrical
projections 120 which have, in turn, mcroapertures 125 at their tops.
Each of these m croapertures 125 is fornmed along its peripheral edge with
irregularly shaped petals. The web 110,is clainmed to have a soft
fabric-1ike touch and to pre%ent no surface gl oss. Whet her

t he pol yneri ' [ s | e diapers or sanitary napkins present a
nspely i fhefade (gES4L:

soft touc in contact with the wearer's skin is

often determned on the basis of a certain softness reference, for

exanpl e, sof t nehethen the prlymexdqWebnusedrin disposabladiapers p&rs or

synthetic fibers. In the polyneric web, a peripheral edge of each
sanitary napkins present a soft touch or not when such web is

in contact with the wearer's skin is often-determined on the
basis of a certain softness reference, for example, softness
of a woven or nonwoven fabric made of natural fibers or
synthetic fibers.

In the polymeric web, a peripheral edge of each
micfoaperture formed at the top of each cylindrical
projection is finely di?ided so as to form the irregularly
shaped petals. Probably the irregularly shaped petals
provide a soft fabric touch when the wearer's skin rubs the
irregularly shaped petals. However, even when the polymeric
web is formed with a plurality of the cylindrical
projections, there is an apprehension that these projections
may rather increase the 'rigidity of the web. Accordingly, it
is difficult for the polymeric web to reconcile a high
softness and a high drapeability as provided by a woven- or
nonwoven fabric. A topsheet in a Body exudates absorbent
garment can comfortably adapt itself to the wearer's skin
only when the softness and drapeability are well reconciled.

A drapeability of the polymeric web can be improved by

thinning the polymeric web. For example, use of low density



¥

m croaperture formed at the top of each cylindrical projection is finely
divided so as to formthe irregularly shaped petals. Probably the
irregularly shaped petals provide a soft fabric touch when the wearer's
skin rubs the irregularly shaped petals. However, even when the polyneric
web is formed with a plurality of the | indrical projections, there is an
apprehension that these projections 9§ rather increase the rigidity of

t he. web. [ dif £ r yner o.Le cile a
i gn - sof Eeadetiiene bavidaTh Hhilkhekl' oe b MIVIE0 0 duh g cERET T 0
fabric. A topsheet | n a, body exudaLes absor bent _ garment can copfortably
adapt |ts@PPﬁh?Q@u#Qmﬂ%§P°§a§an igpeys. e sanitany rapking wihbebsility

are well reconcil ed. A drapeability of the polyneric web can be
i nproved »ffedtive ntd hdmpxtoxreer MeAeldralﬁeabei.ﬂamyl.e uHewebrekrpw sachity.

- excessively thin web will inevitably confront problems such
that the web must be hahdled with excessive carefulness
during the process for manufacturing diapers or napkins and
the web cannot be easily peeled off from'the wearer;s skin

once the web has been electrostatically attracted on the

wearer's skin.

In view of the above problems, the invention first aims
to improve a drapeability of the conventional pélymeric web
having a soft fabric-like touch. The invention further aims
to facilitate the rel#tively thiﬁ polymeric web having its
drapeability improved to be handled during the process of
manufacturing disposable garments. The . invention
additionally aims to provide a method for manufacturing the
polymeric web having .a softness as well as a high
drapeability and having its handling facilitated.

According to first and second aspects of the invention,
respectively, as will be described below:

The first asfect of fhé invention relates to an

apertured web for a disposable garment, the apertured web



pol yet hyl ene having a thickness of 0.001 - 0.020 nmas the topsheet in
di sposabl e di apers or sanitary napkins will be effective to inprove the
drapeability. However, such excessively thin web will inevitably
confront problenms such that the web nust be handled with excessive
careful ness during the process for manufacturing diapers or napkins and
the web cannot be easily peeled off frofrthe wearer's skin once the web
has been el ectrostatically attracted on the wearer's skin. I n
vi ew of thEOoRBEE1pgdbABRMaPerhered RORYRRE G Web hagdng: BpPaErand lower
drapeability of the conventional polyneric web. having a soft fabric-Iike
touch. Thesumrfacesqnthe Epartairal polymeaiid walbe bding @ .Q01vel Y0 105 fmm
polymeric web having its drapeability inproved to be handl ed during the

D et MO pliiaIRy e ostERGLRc Iy W dbhen
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'anothef in one direction and a plurality of intermittent
apertures ex£ending in the one direction between each pair of
the flat portions so as to form a plurality of aperture rows
extending in parallel one to another in the one direction;
the flat portions adjacent one to another with the aperture
rows therebetweeh being intex;connected by a plurality of
bridge-like portions extending both of the flat portions
adjacent one to another across the apérture rows; and
the intermittent apertured being defined by edées of the flat
portions extending in the one direction and edges of the
bridge~like portions extending transversely of the flat
portions, the flat portions being formed at least along the
edges thereof extending in the one direction with a plurality
of substantially saw-tooth-shaped rising portions rising
upward from the upper surface of the flat portions so as to
make the upper surface more rough than the lower surface of
the flat portions.

The first aspect of the invention includes preferable

embodiments as follows: ,



respectively, as will be described bel ow The first aspect of the
I nvention relates to an apertured web for a di sposable garnent, the
apertured web -4-  conprising: an
apertured polyneric web having upper and | ower surfaces, the apertured
pol ynmeric web being 0.001 - 0.05 mm and including a plurality of
substantially flat portions, each bein§0.03 - 1 nmwi de, extending in
parallel one to another in one direction and a plurality of intermttent
apertures extendihy iMpasthehithedintermiktprtvRbpervares have ¢ widkh ofat
portions so as to forma plurality of aperture rows extending in parallel
one to ancd @7 +nltime and di lengthneorrespbhdingotdi d0S adj moest tdmest o
another with the aperture rows therebetween being interconnected by a
plurality of +R&iEg88ehi ke portions extending both of the flat portions
adj acent one to another across the aperture rows; and

(2) A tension exerted on the web transversely of the
apertﬁre rows causes only the bridge-like portions to be
stretched and thereby causes the web to be stretched
transversely of the aperture rows.

(3) A fibrous layer having a basis weight of 2 ~ 30
g/m* is joined to the lower surface of the polymeric web to
form a composite web.

(4) The fibrous 1layer comprises thermoplastic
synthetic fibers or chemical.fibers having a fineness of 1~
15 d.

(5) The fibrous layer includes natural fibers.

(6) The fibrous layer comprises hydrophilic fibers.

(7) The polymeric web ig formed with a plurality of
liquid guiding passages each having a diameter of 0.1 ~ 5 mm
and extending downward from the upper surface.

The second aspect of the invention relates to a method
for continuously manufacturing an apertured web composed of
an apertured polymeric web as firsﬁ web having upper and
lower surfaces, sheet-like fibrouslassembly as a second web

having upper and lower surfaces, the upper surface of the



fhe intermttent apertured being defined by edges of the flat
extending in the one direction and edges of the bridge-like

portions
portions

extending transversely of the flat portions, the flat portions being
formed at | east along the edges thereof extending in the one direction

with a plurality of substantially sawtooth-shaped rising portions rising

upward from the upper surface of the fl&t portions so as to

make t he upper

surface nore rough than the | ower_surface of the flat portions. . - The
first aspdacasd twebi hedngi dpined terstheclowes surdassdioferthe afirst| ows:

- 5- (1) Most of the intermttent apertures have a w dt

h of 0.07 -

mm and a |welgt lambra gqshurall ey t of 1r bs ing npoetionssfonhed hen vithié hupper
(2) Atension exerted on the web transversely of the

surface of the first web by a part of the first web so as to
make the upper surface of the first web fough, the methéd
comprising the steps of:

a. continuously feeding the first web in one
direction;

b. continuously feeding the second web in the one

direction so that the upper surface of the second web is

placed upon the lower surface of the first web, followed by’

* joining these first and second webs together under a pressure

.to form a first composite web;

c. continuously feeding the first composite web in

one direction so that the upper surface of the first web as

one component of the first composite web is subjected to
pillar-shaped water'jéts supplied from nozzle means having a
plurality of fine orifices arranged transversely of the omne
direction and, if desired, the upper surface of the first web
is repeatedly subjected to the pillar-shaped water jets
describing'their'corrésponding'loci substantially aligned one
with another ﬁntil the first web is at least locally torn
aloné the 1loci, thereby the first web is formed with a

plurality of aperture rows extending in parallel one to

1



aperture rows causes only the bridge-like portions to be stretched and

t hereby causes the web to be stretched transversely of the aperture rows.

(3) Afibrous |layer having a basis weight of 2 - 30 g/nferr] is joined to
the | ower surface of the polyneric web to forma conposite web. (4)
The fibrous | ayer conprises thernoplastic synthetic fibers or

chem cal fibers having a fineness of 1 - 15 d. (5) The fibrous

| ayer includes, natural, fibers. .. . (6) The fibraous |ayer, conprjses

hydr ophi | | SRPFBEFs 10 the "ops) direckicnrend nasond feRmRRE 1E] NSbo s al iy
of liquid guiding passages each having a dianeter of 0.1 - 5 nm and

ext endi ng thﬂiaeg;fﬂod1the upper surface. The second aspect of the
invention relates to a nmethod for continuously nmanufacturing an apertured

web conposed of dan mﬁmmhgpyyﬂaéaiggebhas skcbad wohpbgitedwepbdn and
| oner surfaces, sheet-like fibrous assenbly as a second web having upper

and | over SHLfRees tiBR Y8PEhat th8 Follr!Serface of the second web as

the other component of the second composite web is subjected
to pillar-shaped watér jets supplied from nozzle means having
a plurality of fine orifices arranged transversely of the one
direction, using pillar-shaped water jets preferably arranged
so as to describe their loci éubstantially aligned with the
loci described by the corresponding pillar-shaped water jets
on the step ¢, more preferably two or more'times, until the
first web is partially deformed substantially in the saw-
tooth- shape upward from the lowef surface of the first web
along peripheral edges of the aperfures in the respective
aperture rows which-ha§e been formed as a result of local
tearing of the first web under the effect of the pillar-
shaped water jets.

The second aspect of the invention includes preferable
manners of execution as foilows:

(1) The step b comprises a step of pressing the first
web in its thermally softened state against the second web.

(2) The step b comprises a step of feeding the first

web together with a second web into .a nip between a pair of



-6- second web being joined to the | ower surface of the first web, and a -
plurality of rising portions fornmed on the upper surface of the first web
by a part of the first web so as to nmake the upper surface of the first
web rough, the nethod conprising the steps of: a. continuously
feeding the first web in one direction; b. continuously
feeding the second web in the one dlré%tlon so that the upper surface of
the second web s fiaced on the | ower surface of the first web, foll owed

by joi ni RgatRka %tt% "e't%?%llv@b%s?oﬁ‘é‘?h@? $inder a pressure to form

a first conposite web; . continuously feeding the first conposite
web in ‘one dirdqd&) offheo stteg l:t lompisress a fsivep o f thendingt thebfasstone
component of the first conposite web is subjected to pillar-shaped water
jets supplanRd SdURIWSHS FEGEeheR by Indans of adhesive agent.
(4) The first web includes any one of the
thermoplastic synthetic fibers, chemical fibers and natural
fibers.

(5) The method further including a step of making the

second web hydrophilic.

Fig. 1 is a perspective view of polymeric web according
to the invention;

Fig. 2 is a sectional view taken along a line Ii-II in
Fig. 1;

Fig. 3 is sectional view taken along a line III-III in
Fig. 1; |

Fig. 4 is a perspective view showing an embodiment of
composite web incorporated with the polymeric web as a
component;

Fig. 5 is a perspective view showing another embodiment
of the composite web incorporated with the polymeric web as
a component; H

Fig. 6 is a diagram schematically illustrating a

manufacturing process for a continuous polymeric web;



plurality of fine orifices arranged transversely of the one direction and,
I f desired, the upper surface of the first web 1is repeatedly subjected to
the pillar-shaped water jets describing their corresponding | oci
substantially aligned one wth another until the first web is at |east
locally torn along the loci, thereby the first web is formed with a
plurality of aperture rows extending in parallel one to

-7- another inphlge ofge giregt i @aghams Wity € MaRidtratdRiqi aed;
and d. continuously feeding the second conposite web in 0One

direction_so that the |ower surface th .Lhe_ot her
conponent PIRUEAS O, BEREHF 6% Bhe St EEl0Ns "EouBRe ke vk BRd e o1
jets supplied fromnozzle neans having a plurality of fine orifices
arranged transv&igel y8of i8heaorperspeckivenview ngfpia| polymgwit waebr jets
preferably arranged )

manufactured according to the prior art.

An apertured web according to the invention
particularly intended to be used in disposable garments as
well as a method for making such a web will be more fully
described with reference to the accompanying drawings.

A polymeric web 1 shown by Fig. 1 in a perspective view
is made of a thermoplastic synthetic resin fi;m and has a
flexibility. The web 1 comprises a plurality of
substantially flat portions 8 extending in parallel one to
another in a direction as indicated by a double-headed arrow
Y, a plurality of aperture rows 11 extending also in the
direction Y. Each of the aperture rows 11 includes aperture
5 defined between each pair of the adjacent flat_portions 8,
bridge~like portions 10 extending across the respective
apertures 9 between each pair of the adjacent flat portions

8, and a plurality of rising portions 12 formed on edges of
the apertures 9 so as to extend upward with respect to upper
surfaces 13 of the flat portions 8. A thickness of the web

1 should be understood to be a thickness of the flat portions



so as to describe their loci substantially aligned with the |oci described
by the corresponding pillar-shaped water jets on the step c, nore
preferably two or nore tines, until the first web is partially deforned
substantially in the saw tooth- shape upward fromthe | ower surface of
the first web along peripheral edges of the apertures in the respective
aperture rows which have been forned a30a result of local tearing of the

first web under the effect of the pillar- shaped water jets. The
second aspBect of the invention includes preferable manners of execution as
fol | ows: (1) The step b conprises a step of pressing the first web

inits thermallyigsfltanaddsBaheeagattibnhleviewotakerwialong lind)1The step

b conprises a step of .feeding the first web together with a second web

into a nipbelvperrf PPl Qbspectively, in Fig. 1. Each of the flat
portions 8 has a thickness of 0.001 ~ 0.05 mn and a width W,
of 0.03 ~1 mm as measured in a direction as indicated by a
double-headed arrow X between a paif of the adjacent
apertures 9, 9. A plurality of the_apertures 9 are formed
intermittently in the direction Y so as to define each of the
aperture rows 11. Each of these apertures 9 preferably has
a width W, of 0.07 ~ 1 mm corresponding to 1.5 or more times
of its length. The bridge-like portions 10 extending across
the respective apertures rows 11 are formed intefmittently in
the direction Y. There are provided two types of these
bridge-like portions 10, i.e., those (10A) which extend
upward or downward. from the upper surfaces 13 of the flat
portions 8 to the upper surfaces 13 of the respecfively
adjacent flat portions 8 so as to describe arcs and those
(10B) which are flush with the flat portions 8. Preferably,
each of the bridge-like portions 10 has a width W, of at
least 0.01.~ 2 mm as measured in the direction Y. Each of
the rising portions 12 is formed by partially folding the
flat portion 8 upward along the edge of the aperture 9 and

has a proximal end 16 connected to the flat portion 8 and a



heated rolls to heat-seal these tw webs. (3) The step b conprises a
step of bonding the first and second webs together by neans of adhesive
agent . (4) The first web includes any one- of the

t hernopl astic synthetic fibers, chemcal fibers and natural fibers.

(5) The nethod further including a step of making the second web

hydr ophi li c. Fig. 1 is a perspébtive view of polyneric web
according to the invention; Fig. 2 is a sectional view taken al ong
a line |- freenendi §7 extending wpyard fromcthe jpreoximaly endelb al darcha |ine
[11-111 in Fig. 1 Fig. 4 is a perspective view show ng an

enbodi nent o8f tHENPApeLEures | ACOfHOr@éELinudt by heodifdy NEr8 C esierthi
conmponent ; Fig. 5 is a perspective view show ng.anot her enbodi nent

of the compgaLtgn¥8R11P°UPOLREC LY LBeifs RP! AAB 'agieP P8 extending

subsiantially in the direction X. An uppef edge 17A of the
free end 17 forms irregularly shaped petals at least along
the edge 18. The upper edge 17A lies at a height Hof 0 ~ 1
mm as measured from the upper surface 13 of the flat portion
8.

Such irregularly shaped petals of the upper edge 17A
occurs, for example, in a manner as seen in _Fig. 2.
Specifically, a substantially triangular zone 23 defined by
an oblique side 21 ascending substantially rightward, an
oblique side 22 ascending substantially 1eftward and the
proximal end 16 extending between these two oblique sides 21,
22 repeatedly appears. A thickness of the rising portion 12
should be equal to or less than the thickness of the flat
portion 8 sb that, upon contacting the wearer's skin, the
rising portion 12 may be flexibly deformed and give the upper
surface of the web 1 soft and smooth velvet touch.

While it is difficult to visibly identify each of the
rising portions 12, these rising portions 12 entirely make
the upper surface of the web 1 fluffy and give the upper

surface somewhat rough appearance. Over such upper surface



a conponent; Fig. 6 is a diagramschematically illustrating a
manuf acturing process for a continuous polyneric web;
-9- Fig. 7 is a diagramschematically illustrating a nanufacturing
process for the continuous conposite web; and Fig. 8 is a perspective
view of a polymeric web manufactured according to the prior art.
An apertured web according to t hel2- nvention particularly intended to
be used in disposable garnments as well-as a method for, maki ng such a web
will be nofethel Web dasckighl vays iaeidentetherenpoac YRR ngs.
A polyneric web 1 shown by Fig. 1 in a perspective view is nade of a
t her mopl agbifte8¥ 8By theesisihyl postilohssi2 ahdethdidpper surfdee isb 1
conprises a plurality of substantially flat portions 8 extending in
parall el Qggrhgpondingly less glossy than the lower surface of the web
1. In this manner, the rising portions 12 are effective to
reduce surface gloss peculiar to the smooth polymeric web 1.

" Such effect of reducing the surface gloss will be further
improved when the respective flat portions 8 are provided on
their upper surface 13 with a plurality of f£fine
irregularities formed by embossing. .

The polymeric web 1 can be easily folded along the
aperture rows 11 with a high drapeability. If most of the
apertures 9 have their lengths 1.5 or more times of their
widths, .the drapeability will be further improved.
Expression "most" should be understood to mean 70 % or
higher, preferably 80 % or higher and more preferably 90 % or
higher of the total number of these apertures 9. When the
web 1 includes the bridge-like portions 10 which describe the
arcs bulging upward or downward from the upper surfaces 13 of
the respective flat portions 8 (i.e., in the case of the
bridge-like portions 102), these arcs are flattened as the
web 1 is subjected to a tension in the direction X orthogonal

to the aperture rows 11 and therefore the web 1 is

stretchable in the direction X. Depending on the material for



anot her

the aperture rows 11 includes aperture

in a direction as indicated by a doubl e-headed arrow Y, a
plurality of aperture rows 11 extending also in the direction Y. Each of

adj acent flat portions 8, bridge-like portions 10 extendi ng across the

respective
and a plurality of rising portions 12 18 nmed on edges of

apertures 9 between each pair of the adjacent flat portions

so as to extend upward with respect to upper surfaces 13 of the flat
portions 8he web ckndhe eitnatechalnilityiefuthebbridge-dikedpostions 10

t hi ckness of the flat portions -10-
Figs. 2 anik hiajie paadtiicularly ehdnikathadPriche ibrdridd~1ikd pektibnk 10!,
respectively, in Fig. 1. Each of the flat portions 8 has a thickness of

0.001 -

0.4

the apertures 9

B 8"%36 goéﬂe“ b.1%m?- OstrdtOHRBL1 FEFSYECEnk WéDb 1

dirrection as indicated

also contributes to improvement of its draﬁeability.

It has been found that the web 1 can be used as the
most suitable liquid-permeable topsheet in disposable diapers
or sanitary napkins when its air-permeability is adjusted to
50 ~ 700 mm®*/cm? - sec as measured according to JIS (Japanese
Industries.Standards)—L—1096 and its liquid-resistance is
adjusted to 0 ~ 200 mm as measured according to JIS-L-1092.

Fig. 4 is a perséegtive view of a composite web 100,
exemplarily showing a manner in which the web 1 is used. The
web 1 itself is relatively thin and it may be difficult to
handle it during the manufacturing process for disposable
diapers or sanitary napkins. The web 1 is apt to be torn
along the aperture rows 11 and such tendency also makes it
difficult to handle the web 1. Furthermore, once the lower
surface 14 of the web 1 has been fightly attracted onto the
wearer's skin under the electrostatic effect, it will be
inconveniently difficult to peel off the web 1 from the skin.
To avoid such problems, a fibrous layer 2 is joined to the
lower surface 14 of the web 1 as in the embodiment shown by

Fig. 4 so that a thickness of the web 1 may be increased

9 defined between each pair of the

8,

8.



doubl e- headed arrow X between a pair of the adj acent apertures 9, 9.

plurality

of the apertures 9 are forned intermttently in the directi

so as to define each of the aperture rows 11. Each of these apertures
preferably has a width W2 of 0.07 - 1 mmcorresponding to 1.5 or nore

tinmes of

its length. The bridge-like portions 10 extending across th

respective apertures rows 11 are formeeldrntermittently in the directi

There are

provided two types of these bridge-like portions 10, i.e.,

A
onyY
9

e
on Y.
t hose

(10A) whi oithewhd logsaed & desiwedd teush: pecudier stef ddhes rdsangt he

flat portions 8 to the upper surfaces 13 of the respectively adjacent

flat porti
with the f
has a w dt
Each of t
portion 8
16 connect

fon® B3 andogecthbéesamestind ahvesr £tPBhgvhi 6 ehe Wwkbs
at portions 8. Preferably, each of the bridge-like portion
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The fibrous layer 2 preferably has a basis weight of 2
~ 30 g/m* and made of thermoplastic synthetic fibers,
chemical fibers such as rayon fibers, a mixture of these
synthetic fibers and chemical fibers or a mixture of the
synthetic fibers or chemical fibers and natural fibers such
as cotton fibers or pulp fibers. The fibrous layer 2
preferably is a nonwoven fabric made of any one of the fibers
or a mixture thereof and presents a flexibility. More
preferably, the fibrous layer 2 is a nonwoven fabric made of
thermoplastic synthetic fibers having a fineness of 0.1 ~ 15
d. It should be understood here that such a nonwoven fabric
includes a nonwoven fabric made of melt blown fibers.

When the composite web 100 is used as a liquid-
permeable topsheet in disposable diapers or sanitary napkins,
it is preferable that the composite web 100 has an air-
permeability of 50 -~ 700 mm®/cm? - sec as measured in the
thickness direction of the fibrous layer 2 according to JIS-
L-1096 and a liquid-resistance of 0 ~ 200 mm as measured

according to JIS-L-1092. In addition, the fibrous layer 2 is

end



free end 17 extending upward fromthe proximal end 16. Each of the
apertures 9 is defined by edges 18 extending substantially in the
direction Y and edges 19 extending substantially in the direction X. An
upper edge 17A of the free end 17 forns irregularly shaped petals at |east
along the edge 18. The upper edge 17A lies at a height Hof 0 - 1 nmmas
measured fromthe upper surface 13 of t¥e flat portion 8. Such
irregul arly shaped. petals of the_ upper. edge, 17A occurs, for_exanple, in

manner as BeRfETably jhade of,diydrophilic Afibexs ant The jah |Jan30‘|1a?-hgone 23

defined by an oblique side 21 ascending substantially rightward, an
obl i que sififtbPousisIeydirng mapsbentjodhby togevhed bpdmehrs pfokeat epd 16
extendi ng between these two oblique sides 21, 22 repeatedly appears. A

Lhi ckness ofridos}sladaRohbl Lacidiqtt ¥t GPR AL adtRelvd S3nthalchNe

t hi ckness the at portion 8 hat, upon contacting thé wearer

skin, the as hot melt adhesive.

The polymeric web 1 as well as the composite web 100 as
have been described above can be advantageously used as the
liquid-permeable topsheet in the body exudates absorbent
garment for the reason as follows: Body exudates discharged
on the flat portions 8 flow through a valley defined between
each pai:-of the risind portions 12 which are adjacent to
each other in the direction Y into the adjacent aperture 9,
on one hand, and directly flow: into the apertures 9 at
locations of the flat portions 8 having no rising portion 12
along theif side edges (i.é;,.the locations at which the
height of the rising portions 12 is substantially zero), on
the other hand. In this way, the body exudates can be
rapidly absorbed by the core. Accordingly, both the web 1
and the composite web 100 are free from any appreﬁensive
inconvenience that any amount of body exudates stay on the

~upper surface of the web 1 after discharged whether the
rising portions 12 are present or not around the apertures.

Fig. 5 is a view similar to Fig. 4 showing an alternate

manner in.which the web 1 is actually used in the form of



rising portion 12 may be flexibly deformed and give the upper surface of
the web 1 soft and snooth vel vet touch. VWiile it is difficult to-
visibly identify each of the rising portions 12, these rising portions 12
entirely make the upper surface of the web 1 fluffy and give the upper
surface sonewhat rough appearance. Over guch upper surface

-12-  of the web 1, light rays i nci dent1 "her eupon i s d|ffu5|vely refl ected

o osey ¢ hafeRRBSbRorveh 1200- of WASLReLERAS " Hpmnhaltin b 00 ki,

portions 12 are effective to reduce surface gloss peculiar to the snooth
pol yrmeri ¢ wempriseSudihecfalrtl oind ethei ijbroes slayere2gijust wisl |irbdHeurt her
i mproved when the respective flat portions 8 are provided on their upper

erjr{) 1; gglenglaasy bf the Bbppakiite web 100pethérweln Ul aiséd ass f 'dBihbdhent
of this composite web 200 includes liquid guiding passages 51
in addition to the arrangement shown by Fig. 1. Each of the
liquid guiding passages 51 has a tubular configuration
extending from the upper surface to the lower surface of the
web 1. More specifically, the liquid guiding passage 51
comprises an upper opening 52, a lower opening 53 and a
tubular wall 54 extending between these two openings 52, 53.
Each of these openings 52, 53 has a diameter of 0.1 ~ 5 mm,
more preferably of 1.5 ~ 5 mm. An open area ratio of the
upper openings 52 to the upper surface of the web 1 is 1 ~ 70
%, more preferably 5 ~ 50 %. The liquid guiding passage 51
has a length of 0.1 ~ 5 mm, more preferably 0.2 ~ 3 mm.
While the fibrous layer 2 is shown to cover the lower surface
14 of the web 1 only its zone extending around the lower
openings 53 of the respective liquid guiding passages 51, it
is also possible to cover the lower surface 14 inclusive of
all the lower openings 53.
Such composite web 200 is suitable particularly for use
as the topsheet in disposable diapers or sanitary napkins.

So far as the lower openings 53 are in contact with the



The polyneric web 1 can be easily folded along the aperture rows 11 with a
hi gh drapeability. If nost of the apertures 9 have their lengths 1.5 or
nore tinmes of their wdths, the drapeability wll be further

i nproved. Expression "nost" should be understood to nean 70 % or higher,
preferably 80 % or higher and nore preferably 90 % or higher of the total
nunber of these apertures 9. VMen the -1feb 1 incl udes the bridge-Ilike

portions 1Q mhlch des ri be the , bul pmard or mard romt he
upper surf ??btr"e%‘f)%c? véleﬁtg: tlnt?r%kl@s(' q\? Y i $FUIRERSse of

t he bridge-like portlons 10A), these arcs are flattened as the web 1 is
subj ect ed discharges om dri,aplee'sdoremploi:ns( can ey eaplidlyogukdedpey tthe rows
11 and therefore the web 1 is stretchable in the direction X. Depending on

St ot chani 11y or Tt e B ae e por: Fonsp CO7er  97enste W 1°
liquid guiding effect, it is preferable that each of the
liquid guiding passages 51 is taperéd from its upper opening
52 to its lower opening 53 and at least an inner surface of
its tubular wall 54 is hydrophilic.

Fig. 6 is a diagram exemplarily illustrating a process
according to which the web 1 is manufactured.

Starting from the left hand in Fig. 6, a web 61 of
thermoplastic synthetic resin film is dischgrged from.an
extruder 62 and then fed by feed rolls 63 to a first
processing zone 65. In the first processing zone 65, the web
61 has its upper surface 61A subjepted to a plurality of
pillar-shaped water jets supplied from a nozzle array 64
having a plurality of orifices arranged at a predetermined
pitch transversely of the web 61. The web 61 is torn at its
spots directly impinged by the pillar-shaped water jets or in
the vicinity of these spots and consequently a plurality of
intermittent apertures 60 (not shown) are formed
longitudinally of the web 61 as the latter travels so as to

form a plurality of aperture rows 66 (not shown) extending in

parallel one to another transversely of the web 61. In this



Is high particularly when each of the bridge-like portions 10 has a wdth
of 0.001 - 0.1 mm Stretchability of the web 1 also contributes to

i mprovenent of its drapeability. It has been found that the web 1
can be used as the nost suitable |iquid-perneable topsheet in disposable
di apers or sanitary napkins when its air-perneability is adjusted to 50 -
700 nmmferr]/cnferr] sec as neasured acc@gding to JIS (Japanese |Industries
St andards)-L-1096 and its |iquid-resistance is  adjusted to 0 - 200 nmm as
measur ed a@@N@Iyy fo 9PRtioyews web 59 iy obtaineder spdbe VEeRi &Y of a
conposite web 100, exenplarily show ng a manner in which the web 1 is
used. The coxirebpdmsis f e rehetiweby 1Lhi shawd | bymayFikge dilf f iand t dlee
handl e it during the manufacturing process for disposable diapers or

sanitary napitidisitteht'elpbricaredl 50 bfohRifg AW apadtare’ Ho@s’ @6 11
and such tendency also nakes it difficult to-handle the web 1.

Furthernore, once th ower,  surfage 14 qf th b 1 has, been_tightl
Bitracted SREFSRRSNY EPorthe SHPREETEES § AT. R, coRePraesT sbvE (100 )
be inconveniently difficult to peel off the web 1 fromthe skin. To avoid
such probl &espesFivalius shopay by Fdg-oilnedThe fhEst processing zone 65

may include,'in addition to the nozzle array 64, second and
third nozgle arrays 64A, 64B adapted to supply pillar-shaped
water jets, if necessary to form the aperture rows 66. These
nozzle arrays 64, 64A, 64B are preferably ﬁrranged so that
corresponding orifices of these nozzle arrays are
sﬁbstantially aligned one with another transversely of the
web 61 and therefore the corresponding orifices describe loci
which are substantially placed one upon another. Below the
first processing 3zone 65, there is provided a sthion
mechanism 40 adapted to collect the amount of water jetted
frém.the respective nozzle arrays under an effect of suciion.
Lower surface 61B of the web 61 in Fig. 6 correséonds to the
upper surface of the web 1 in Fig. 1.

The web 61 which has been formed with the apertures in
the first processing zone 65 may be then subjected to the
pillar-shaped water jets supplied from, instead of the second
and third nozzle arrays 64A, 64B in the same zone 65, a

fourth nozzle array 68 alone or fourth, fifth and sixth



| ower surface 14 of the web 1 as in the enbodi nent showmn by Fig. 4 so that
a thickness of the web 1 may be increased

-14- without |oss of a desired touch peculiar to the rising portions 12
and at the sane tine a tear strength of the web 1 may be inproved.

| mprovement of the tear strength facilitates the web 1 to be handl ed.

The fibrous layer 2 preferably has a bdis weight of 2 - 30 g/nferr] and
made of thernoplastic synthetic fibers, chenical fibers such as rayon
fibers, anozzller amfayhes®, 69Ay h&8Bc im rseeerd cRERFEES 1RPgH@ONE 0T,

m xture of the synthetic fibers or chemcal fibers and natural fibers such

as cott onyhiib@r anderlyleld theeléwer Slefacédréls diaphe Rebpbefsoafdy ds a
nonwoven fabric made of any one of the fibers or a mxture thereof and

presents gyl SxbRY ibke sufBi fed PErd ciilse nod21d Bredys! 6¥5 64n ) 5eB
describe loci substantially placed upon the.loci 'described by
the water jets supplied from the first nozzle array 64. 1In
this case, peripheral edges of the respective apertures 60
are deformed in a direction of the pillar-shaped water jets
to which the web 61 is subjected in the second processing
zone 67, i.e., from the lower surface 61B toward the upper
surface 61A of the web 61. The upper surface 61A of the web
61 corresponds to the upper surface of the web 1 shown by
Fig. 1. |
Fig. 7 is a diagram exemplarily illustrating a process
for manufacturing continuous composite web 100, in which
materials as well as the steps similar to those illustrated
in Fig. 6 are designated by the similar reference numerals,
respectively. A second web 72 comprising sheet~like fibrous
assembly destihed to form the fibrous layer 2 is continuously
fed from the left hand in the diagram. A first web 61
comprising a thermoplastic synthetic resin web discharged
from an extruder .62 is placed, in its thermally softened
state, upon an upper surface 72A of the second web 72 and fed

together into a nip between a pair of pressure rolls 73. In



t hernopl astic synthetic fibers having a fineness of 0.1 - 15 d. It should
be understood here that such a nonwoven fabric includes a nonwoven fabric
made of nelt bl own fibers. When the conposite web 100 is used as a
| i quid- perneable topsheet in disposable diapers or sanitary napkins, it
Is preferable that the conposite web 100 has an air- perneability of 50 -
700 merr]/cnferr] sec as neasured in-2®e thickness direction of the
fibrous layer 2 according to JIS- L-1096 and a |iquid-resistance of O -
200 mm as Fhisuvad, kbesedtwg webs| §l,- 13o02re | bonded tfegether §0 @ ILP | ayer
21s preferably made of hydrophilic fibers. The web 1 and the
fibrous | agerm?fimgtbeompasdtd agsi Nl by neans of heat- or
ul trasoni c-sealing technique or suitable adhesive agent such as hot melt
adhesi ve. 1heaPi Y8R pbrolBEsingS2Uhk! 657 tHE £LFPOSUE ¢Fhd YhdS
component of the first composite web 101 has its upper
surface 61A subjécted to a plurality of pillar-shaped water
jets supplied from a nozzle array 64 having a plurality of
orifices arranged at a predetermined pitch transversely-of
the first composite web 101. The first web 61 is torn at its
spots directly impinged by the pillar-shaped water jets or in
the vicinity of these spots and consequently formed with a
plurality' of intermittent apertures 60 (not shown)
longitudinally of the first composite web 101 as the latter
travels so as to form a plurality of aperture rows 66 (not
‘shown) extending in parallel one to another transversely of
the first composite web 101. In this manner, a continuous
second composite web 102 is obtained. The first processing
zone 65 may include, in addition to the nozzle array 64,
second and third nozzle arrays 64A, 64B adapted to supply
pillar-shaped water jets, if necessary to form the aperture
rows 66. These nozzle arrays 64, 64A, 64B are preferably
arranged so that corresponding orifices of these nozzle

arrays are substantially aligned one with another

transversely of the first composite web 101 and therefore the



have been described above can be advantageously used as the

| i qui d- per meabl e topsheet in the body exudates absorbent garnment for the
reason as follows: Body exudates discharged on-'the flat portions 8 flow
through a valley defined between each pair of the rising portions 12 which
are adjacent to each other in the direction Y into the adjacent aperture
9, on one hand, and directly f1 ow i nt 2khe apertures -9 at |ocations of
the flat portions 8_having,no rising portion 12 along thejr side edges
(i.e., thECIcespending Qriticescdeseripe pct phichare ﬁHbﬁfﬂé%lﬁlws
substantially zero), on the other hand. In this way, the body exudates
can be rgplakted am»nupah @pnatheror 8elawcbhei fifst prmdessingweione 68pd t he
conposite web 100 are free from any apprehensive inconvenience that any

anount Of'éﬁéﬁéeigd?£6§i§éEYaOButhanﬂB@ha%EE&ﬁQ@ alapheqeB &oafksk
di scharged whether the rising portions 12 are present or not around the

2PST 1TSS chp amol® v UG AL I Tebpehe R0 10 A
under an effect of suction.
The second composite web 102 is then transported into
a second processing zone 67. Similar to the first processing:
zone 65, the second.procéssing zone 67 includes nozzle arrays
| 68, 68A, 68B and a suction mechanism 69. The second web 72
as one component of the second composite web 102 has its
lower surface 72B subjected to pillar-shaped water jets. The
respective apertures 60 of the first web 61 already formed by
the pillar-shaped water jets in the first processing zone 65
now have their peripheral edges deformed in accordance with
the direction in which the pillar-shaped water jets are
directed, i.e., from the lower surface 61B toward the upper
surface 61A of the first web 61l. In this manner, a third
composite web 103 is obtained. The water jets supplied from
the nozzle arrays 68, 68A, 68B preferably describe loci which
are substantially aligned with the loci described by the
nozzle arrays 64, 64A, 64B in the first processing zone 65.
The third composite web 103 is taken up on a reel or

cut into a desired size so as to obtain the composite web 100



-16-

conposite web 200. Wi le this conposite web 200 also conprises the

-web 1 and the fibrous layer 2 just as in the case of the conposite web

100,

the web 1 used as a conponent of this conposite web 200 incl udes

i quid guiding passages 51 in addition to the arrangenent shown by Fi
Each of the |liquid guiding passages 51 has a tubular configuration
extending fromthe upper surface to t M2t ower surface of the web 1.
specifically, the I|qU|d gui di

2 over  opEnERGWBABINE1a- fubuTRE. RAFPLoAnAERREY gsﬁémﬁﬁ"fﬁe’sﬁ%”g >

openi ngs 52, 53.

mm  nor ethﬁeﬂeceb.bpscltelwéb 163 correspped to dhe poillymefr ichwebuppnd
openings 52 to the upper surface of the web 1 is 1 - 70 % nore prefe
5 - 50 % hge ﬂllb%au% Ql&y@m (35 Saie Sdmpdsitte welh ot do pfré)s;iectﬁrérm, nor e
preferably 0.2 - VWil e the flbrous | ayer 2 is shown to cover the

| over sur fa%%eth£4a8fer tL18e"88 dnd niﬂe'épef’aﬁee Phdeng 2L RUN1 HBE dQyer

61 correspond to the apertures 9 and the aperture rows 11 of
the polymeric web 1, respectively. The peripheral edges of
the apertures 60 formed by locally tearing of the first web
61 under the effect of the pillar-shaped water  jets are
destined to form the rising portions 12 of the polymeric web
1.

Both in the first and second proceésing zones 65, 67
illustrated in Figs. 6 and 7, respectively, it is preferable

that the nozzle has a diameter of 50 ~ 150 um, each pair of

the adjacent nozzles are spaced from each other at a pitch of

0.2 ~ 2 mm, a water pressure is selected within a range of 30
~ 200 kg]cmf and a suction pressure is selected within a
range of 200 ~ 1000 mm H,0. Both in the zones 65, 67, the
respective webs to be processed are transported in a desired
direction on suitable supports such -as mesh screens.
Referring to fhe process illustrated by Fig. 7, if the
first and second webs 61, 72 are fed at a room temperature,
these webs 61, 72 may be subjected to a pressure heat-sealing

between a pair of heated rolls in order to obtain the first

g. 1.
Mor e

Each of these openings 52, 53 has a dianmeter of 0.1 -

rably



openi ngs 53 of the respective liquid guiding passages 51, it 1is also
possible to cover the | ower surface 14 inclusive of all the | ower openings
53. Such conposite web 200 is suitable particularly for use as the
topsheet in disposable diapers or sanitary napkins. So far as the | ower
openings 53 are in contact with the

-17- liquid-absorbent core of diapers@ér napki ns, beody exudates

di scharged on di apers or _napki ns,can be,rapi dl ui ded, by the_ i qui

gut dt no. pesmpanlls vebt ad1oo, cA1EqEnarikely s, Eitae itPty AR ngetPRact, i
Is preferable that each of the 1iquid guiding passages 51 is tapered from
its upper wglsni A3, 2 twayt dd obendede tiogpti®ernky ameaasstofinsiiitableur f ace
of its tubular wall 54 is hydrophilic. Fig. 6 is a diagram

exenpl ari ladldd 15 rfjenty sudh e Iot MRAY GdHed iveric bbithd nveihel figst
manuf act ur ed.
composite web 101.

If it is necessary, the first and second webs 61, 72
may be made hydrophilic at suitable steps'of the process
illustrated by Fig. 7. The first web 61 may be replaced by
a film which is being uniaxially stretched along a machine
direction in which the film travels in order to facilitate
the intermittent apertures to be obtained.

The invention allows the poiymeric. ‘web and/or the
composite web thereof to be used not only as the liquid-
permeable topsheet but also as the liquid-impermeable
topsheet in various disposable garments such as diapers,
sanitéry napkins, training shorts, diapers for incontinent
patient and pads of various types.

For adoption of the polymeric web and/or the composite
web thereof in the garments as have beeﬁ described above,
principally its orienfation. is not important. However,
particularly when these polymeric web and/or composite wéb
thereof are adopted as the topsheet in the garments, these
web are preferably oriented so that the aperture rows as well

as the rising portions may extend longitudinally of the



Starting fromthe left hand in Fig. 6, a web 61 of thernoplastic synthetic
resin filmis discharged froman extruder 62 and then fed by feed rolls 63
to a first processing zone 65. In the first processing zone 65, the web

61 has its upper surface 61A subjected to a plurality of pillar-shaped
water jets supplied froma nozzle array 64 having a plurality of orifices
arranged at a predetermned pitch tran®fersely of the web 61. The web 61
is torn at its spots directly inpinged_by the pillar-shaped water jets or
in the vi GaFASpts ?h@sbogﬁbﬁ¥ Qﬁwﬁ%ﬁﬁkﬁ%gﬁdaOBIGhﬁigﬂlmﬁnts may
intermttent apertures 60 (not  shown) are formed |ongitudinally
of the web fibwardeapreadrlingieidinallby ¢ thergarmehtsal ity of aperture
rows 66 (not shown) extending in parallel one to another transversely of

cont 1 nuous veb 56" SBYATRER “HRESpgpolmertc veb ¥ paTaAELLy ©

flexed along the aperture rows with a- relativély high
diapeability, since the polymeric web is provided on its
upper surface with a plurality of aperture rows extending in
one direction and the peripheral edges of the respective
apertures are formed with the undulating fine and deformable
rising portions. The invention allows also the surface gloss
peculiat to the smooth polymeric web to be effectively
suppressed so as to provide a soft velvet touch.

The composite web obtained by j'oining the fibrous layer
to the lower surface of the polymeric web well maintains the-
comfortable touch provided by the -upper surface of the
polymeric web and at the same time increase a thickness and
a tear strength sufficient to handle the composite web
without an excessive carefulness.

By forming the composite web with the liquid guiding
passages, the liquid-permeability can be improved without

loss of the comfortable touch provided by the upper surface

of the web.



correspon m by Fig. 1 and the intermttent apertures 60
form ng th rows 66 correspond to the apertures 9 and the
aperture r #"ﬂmﬂ ’mely, shown by Fig. 1. The first processing zone
65 may incl= n to the nozzle array 64, second and third
nozzl e arrays 64A, 64B adapted to suppli pillar-shaped water jets, if
necessary to formthe aperture rows 667 Sthese nozzle arrays 64, 64A, 64B
are preferabli é §¥ged SO éhat corresponding orifices of these nozzle
arrays ar ub ¥§FPy Fi gned one with another transversely of the

web 61 and therefore the corresponding orifices describe loci which are
substantially placed one upon another. Below the first processing zone 65,
there is provided a suction mechanism 40 adapted to collect the anmount of

water jetted fram tderesPed! iwéb NCEGE € i IdposHldle Agadimeri, OfsaSéct i on.
Lower surface 61B of the web 61 in Fig. 6 corresponds to the upper surface

of the web ' . g. . web 61 which has been fornmed with the
apertures ?éefgﬁggﬁiVsP %?%Egéggna zone 65 may be then subjected to the

pillar-shaped water ) ol S ardd polyme?Te 'weh  Having "Gppes nd lower
surfaces, said apertured polymeric web being 0.001 ~ 0.05 mm
and including a plurality of substantially flat portions,
each being 0.03 ~ 1 mm wide, extending in parallel one to
another in one direction and a plurality of intermitteat
apertures extending in said one direction between each pair
of said flat portions so as to form a plurality of aperture
. rows extending in parallél one to another in said one
direction;
said flat portions adjacent one to another with said
aperture rows therebetween being interconnected by a
plurality of bridge-like portions extending both of said flat
portions adjacent one to another across said aperture rows;
and
said intermittent apertures being defined by edges of
said flat portions extending in said one direction and edges
of said bridge-like portions extending transversely of said

flat portions, said flat portions being formed at least along

said edges thereof extending in said one direction with a

—
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and third
array 68
-19- noz
underlies
supplied

pl aced upon the | oci described by thé

nozzl e ar
apertures
t o which

—_—

\
a

t he IowerL

s 64A, B4B in the sane zone 65, a fourth nozzle

noz arr

al or] m,ylnmfl h and sixth

zl e ﬂ!,&SB in a second processing zone 67 which
su

fate *61B of the web 61 so far as the water jets

fromthese nozzle arrays 68, 9 A, 68B describe |loci substantially

Vater jets supplied fromthe first

bRr8 s syiar, Mibs i i, i o mhafred dLbEPREAoRS | ot <

the web 61 is subjected in the second processin zone 67, i

. e

from t he Féfdnpgsupward drom Sxidi upker Syface gfh@aigl Alst tparticons].
upper surface 61A of the web 61 corresponds to the upper surface of the
web 1 shoso bBg tbi makk said upperysutface by mvagixaiRdmrddd ildwist r at i ng

a process

surface of said flat portions.
2. The apertured web according to Claim 1, wherein most of
said intermittent aperture have a width of 0.07 ~ 1 mm and a

length corresponding to 1.5 or more times of said width.

3. The apertured web according to Claim 1, wherein a

tension exerted on said web transversely of said aperture

rows causes only said bridge-like portions to be stretched
and thereby causes said web to be stretched transversely of

said aperture rows.

4. The apertured web according to Claim 1, wherein a
fibrous layer having a basis weight of 2 ~ 30 g/m®> is joined
to the lower surface of said polymeric web to form a

composite web.

5. The apertured web according to Claim 4, wherein said
fibrous layer comprises thermoplastic synthetic fibers or

chemical fibers having a fineness of 1 ~ 15 d.
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for nan;;;EFEFTEE‘EBHTTﬁUUUS conposite web 100, in which materials as well
as the st%’gmﬂ ose illustrated in Fig. 6 are designated by the
simlar r'és relirg mmﬁ% respectively. A second web 72 conpri sing
sheet-1ike fibrbus* ass |y destined to formthe fibrous layer 2 is
continuously fed fromthe left hand in_the di agram A first web 61

conprising a thernoplastic synthetic redlm web di scharged from an extruder

62 is placed, in_jts thermally sqftened _state, upon an upper surface 72A
of the sec8nd \AeE{‘?ZaRﬁd’tl"é??dyt"(ééﬂFe‘?mﬂ&r!ﬂ at‘?liSEB en vRerein said
pressure rolls 73. In -20- this way,
t hese two fdbxro@s, lagear dnicdudles mageiradr fibexs.to formfirst conposite
web 101. In a first processing zone 65, the first web 61 as one
conponent of the first conposite web 101 has its upper surface 61A
subjected to a plurality of pillar-shaped water

7. The apertured web according to Claim 4, wherein said

fibrous layer comprises hydrophilic fibers.

8. The apertured web according to Claim 4, wherein said
polymeric web is formed with a plurality of liquid guiding
passages each having a diameter of 0.1 ~ 5 mm and extending

downward from said uppér surface.

9. A method for continuously manufacﬁuring an apertured
web composed of a fleiible apertured polymeric web as a first
web having upper and lower surfaces, sheet-like flexible
fibrous assembly as a second web having upper and lower
.Surfaces, said upper surface of said second web being joined
t§ said lower surface of said first web, and a plurality of

_";iéing portions formed on said upper surface of said first
wéb by a part of said first web so as to make said upper
surface of said first web rough, said method comprising the
steps of:

a. continuously feeding said first web in one

direction;
This Sheet Has Been Replaced
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ets su I|ed from a nozz nozzle array 64 having a plurality of orifices

arrang ”ﬂw, ned pitch transversely of the first conposit
101. T mﬂlﬂ s torn at its spots directly inpinged by the
pillar-shaped-waters jels or in the vicinity of these spots and

e web

consequently formed mnth a plurality of intermttent apertures 60

(not shown)

travels so as to forma,plural ity _of gperture rows 66 ot, sho)
Bl | cFoBRInEGRENE, £oe

ext endi ng
web 101.

i n paral | eFOBHENRBUY

In this manner, a continuous second conposite web 102 is

| ongitudinally of the f 28t conposite web 101 as the latter

nSAdds §8Fopd in ngwgdHH%S|te

obt ai ned. dilrectiion so othati the nppercsumfacecofidsaidnseddndi orek aig he

nozzl e ar
pillar-sh
nozzl e ar
orifices

anot her

ray 64, second and third nozzle arrays 64A, 64B adapted to

@ug@ewah@bnlehé,1b%e&e§a§£a&é b¢ EaLE FRPseRRED UM fo11MWEd

rays 64, 64A, 64B are preferably arranged so t hat corresp

BenklIG° shge, ?l{f%{ B 8 g o R e undet  ireife o

to form first composite web;

c; continuously feeding said first composite web in
one direction so that the upper surface of said first web as
one component of said first composite web is subjected to
pillar-shaped water jets supplied from nozzle means having a
plurality of fine orifices arranged transversely of said one
direction and, if desired, said upper surface of said first
web is repeatedly subjected to sai& pillar-shaped water jets
describing their .corresponding loci substantially aligned one

with another until said first web is at least locally torn

-along said loci, thereby said first web is formed with a

———
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plurality of aperture rows extending in parallel one to
another in said one direction and second composite web is
obtained; and

d. continuously feeding said second composite web in
one direction so that the lower surface of said second web és
the other'cbmponent of said éecond composite web is subjected
to pillar-shaped water jets supplied from nozzle means having

a plurality of fine orifices arranged transversely of said

suppl y
These
di ng
Wi th



one uptnunn “un the first processing zone 65, there is provided a
suctio apted to collect the anount of water jetted from

t he respectlve nozzle arrays under an effect of suction. The second
conposite web 102 is then transported into a second processing zone 67.
Simlar to the first processing zone 69- the second processing zone 67

i ncl udes nozzle arrays 68, 68A, 68B and a suction nmechanism 69. The second
web 72  asoBfe HdiasdHOR, onsing fbblarshared t wakes (it apreferabdver
surface 72B subjected to pillar-shaped water jets. The respective
apertures &Prahgelesbdi ast toedeStrabeestpitroloed bubsthatpallgr atligned wat er
jets in the first processing zone 65 now have their peripheral edges
deforned i c a W [ n ; Is = wat er
jets are ‘gl ?gcfe e% Il%l. Ciéhrcoltr%htfeﬁiei ﬁ%&?@sﬁ??gﬁbgﬁgﬁ.ﬁgm&%iﬁﬁeﬁiﬁgﬁﬂ

surface 612,08t &l §5 s Rl s¥bp o, "mbBL plBPOEIR1F b 'S more times,

-21- corres ondlnﬂgorifices describe | oci which are substantially placed

until said first web is partially deformed substantially in
the saw-tooth- shape upward from said lower surface of said
first web along peripheral edges of said apertures in the
respective aperture rows which have been formed as a result
of local tearing of said first web under the effect of said

pillar-shaped water jets.

10. The method according to Claim 9, wherein said step b
comprises a step of pressing said first web in its thermally

softened state against said second web.

11. The method according to Claim 9, wherein said step b
comprises a step of feeding said first web together with
second web into a nip between a pair of heated rolls to heat-

seal these two webs.

12. The method according to Claim 9, wherein said step b
comprises a step of bonding said first and second webs

together by means of adhesive agent.
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site web 103 is obtained. The water jets supplied from the nozzle

:BM! uﬂﬂﬁmﬁﬁ preferably describe |oci which are substantially
al i i described by the nozzle arrays 64, 64A, 64B in the
first processrn § zbne 65. The third conposite web 103 is taken up on
areel or cut into a desired size so as to obtain the conposite web 100
-22- as shown by Fig. 4. The first am¥-second webs 61, 72 in the third
conposite web 103 correspond to the pol yneric web 1 and the fibrous_ |ayer
2 in the cb¥posi The pthed ageardin é laimn9, (vhergin madd ddrstgwehe
aperture rows 66 of the flrst web 61 correspond to the apertures 9 and the
aperture rimelidesf anyheopel wiersaidekbhérmopipstiicyayntiidtei pefipbesal
edges of the apertures 60 forned by locally tearing of the first web 61

under the @ﬁéﬁg&apffiggrgl5harn§haggg f@hggsLets are destined to formthe
rising portions 12 of the polyneric web

14. The method according to Claim 9, further including a

step of making said second web hydrophilic.
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1. Both in the first and second processing zones 65, 67 illustrated
in Figs. 6 and 7, respectively, it is preferable that the nozzle has a
dianeter of 50 - 150 [err]m each pair of the adjacent nozzles are spaced
fromeach other at a pitch of ;0.2 - 2 nm a water pressure is selected
within a range of 30 - 200 kg/cnferr] gﬁd a suction pressure is selected
within a range of 200 - 1000 mnm H err]©" Both in the zones 65, 67, the
respective webs to be processed t t in a desired direction on
sui t abl e supports such as nesh s?#g%ﬁ%éF%QQK ¢ eferring to the process
illustrated by Fig. 7, if the first and second webs 61, 72 are fed at a
roomtenperature, these webs 61, 72 may be subjected to a pressure
heat-sealing between a pair of heated rolls in order to obtain the first
-23- conposi tRAPERTURED. WBBt #FORaDISPIOFABLE: BODYI EXUDATRESS ABSORBENT

GARMENTS AND METHOD FOR MAKING-SAME

An apertured web for a topsheet of disposable éarments
includes a plurality of flat portions 8 exfending in parallel
one to another in bne direction and a plurality of aperture
rows defined between respective pairs of the adjacent flat
portions 8. Each pair of the adjacent flat portions 8 with
the aperture row therebetween are interconnected by a
plurality of bridge-like portions 10 extending from these
adjacent flat portions 8 across the aperture 9 defined by
them. Each of the flat portions 8 is partially deformed
upward to a level above the upper surface 13 of the flat
portion 8 along peripheral edges of the respective apertures
9 so as to form a plurality of substantially saw-tooth—éhaped
rising portions 12 which make the upper surface of the web 1

relatively rough.

Refer to Fig.l.



webs 61, 72 may be bonded together by neans of suitable adhesive agent

such as hot nelt adhesive to obtain the first conposite web 101. | f
it is necessary, the first and second webs 61, 72 nmay be made hydrophilic

at suitable steps of the process illgaﬁrated by Fig. 7. The first web 61
may be replaced by a filmwhich is bei'ng uniaxially stretched along a
machine direction in which the filmtravels in order to facilitate the

internmittent apertures to be obtained. The invention allows the

" polymeric web and/or the conposite web therﬂ?:Lt0<Ee used not only as the
| i quid- perneable topsheet but also as the ™ Ui dewnpdF neabMe—t Opsheet in
various di sposabl e garnents such as di apers, ani Far V" napk?h Nt raining

shorts, diapers for incontinent patient and s of \uats S c

For adoption of the polyneric web and/or the*s®mposite

- garnents. as have been described above, pri nw

| nportant. However ,

\
\
\
\
\
\
\
\
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web are preferably oriented so that the aperture rows as well as the
rising. portions may extend longitudinally of the

-24- garnments and body exudates discharged on the garnents nay flow and
spread longitudinally of the garnents. /5 The invention allows the
polymeric web to be easily flexed ald%g the aperture rows with a
relatively high drapeability, since the polyneric web is provided on its
upper surface with a plurality of aperture rows extending in one direction
and the peripheral edges of the respective apertures are fornmed with the
undul ating fine and deformable rising portions. The invention allows also
the surface gloss peculiar to the snooth polyneric web to be effectively
suppressed so as to provide a soft vel vetdtouch. The conposite web
obtained by joining the fibrous |ayer t& e |ower surface of the

pol yneric web well maintains the N

1

FIG.4



confortabl e touch provided by the upper surface of the polyneric web and
at the sane tine increase a thickness and a tear strength sufficient to
handl e the conposite web wthout an excessive careful ness. By
formng the conposite web with the Ii%pid gui ding passages, the :
| i qui d-perneability can be inproved w fout |oss of the confortable touch
provi ded by the upper surface of the web.

- 25- VWHAT IS CLAI MED | S: 1. An apertured web for a disposable
garnment, said apertured web conpri sing:




an apertured polyneric web (1) having upper and | ower surfaces (13, 14)
said apertured polyneric web (1) being 0.001 [err] 0.05 nmm and
including a plurality of substantially flat portions (8) each being
0.03 [err] 1 mm wi de, extending in, parallel one to another in one
direction (Y) and a plurality of 4 44 termttent apertures (9)
extending in said one direction (Y) bet ween each pair of said flat
portions (8) so as to forma plurality of aperture rows (11) extending
in parallel one to another in said one direction (Y); said flat
portions (8) adjacent one to another with said aperture r ows (11)
t her ebet ween bei ng i nterconnected by a plurality of bridge-Iike
portions (10) extending both of said flat portions (8) adjacent one
to anot her across said aperture rows (11); and said intermttent
apertures (9) being defined by edges of said flat portions (8)
extending in said one direction (Y) and edges of said bridge-like
portions (10) extending.transversely of said flat portions (8),

said flat portions (8) belng formed at | east al ong

N FIG.6




sai d edges thereof extending in said one direction (Y) with a plurality

of substantially sawtooth-shaped rising portions (12) rising upward
from sai d upper surface (13) of said flat portions (8) so as to make
sai d upper surface (13) nore rough thag gald | ower surfaces (14) of
said flat portions (8). . The ap / ured web according to Claim1l
wher ei n nost of said internlttent apertured (9) have a wdth of
0.07 [err] 1 mmand a length corresponding to 1.5 or nore ti mes of
said w dth. 3. The apertured web according to Caim 1, wherein a
tensi on exerted on said web transversely of said aperture rows (11)
causes only said bridge-like 10) to be stretched ‘and
t her eby causes said web to be st ansversely of said aperture
rows (11). 4. The aperture meb accordlng to Caim 1, wherein
a - fibrous

(82 having a basis weight 2 - 30 g/mis joined to
y of said polyneric web (1) to forma conposite




-27- Wred web accordi ng to Cla|m4 w@@@ﬂ-gﬂa*

fibrous I er conpri ses thernnplastrc synt-hetic flb?E? chenrca
fibers ha ﬂ ﬁlﬂu"f 1 ~d. - 6. The apert
according ei n sald fibrous layer (2) includes natural
fibers. The" aﬁerfured web according to Claim4 SHEt ai d
fibrous |a er 2) conprises hydrophilic fibers.
yer (2) conp y o REPLAGEMENT
R Au&zmm

WHAT IS CLAIMED IS:

1. An apertured web for a disposable garment, said

apertured web comprising:

an apertured polymeric web (1) having upper and lowerxr

surfaces (13, 14) said apertured polymeric web (1)

being 0.001 ~ 0.05 mm and including a plurality of

substantially flat portions (8) each being 0.03 ~ 1 mm
wide, extending in parallel one to anothgr in one
direction (Y) and a plurality of intermittent
apertures (9) extending in said one direction (Y)
between each pair of said flat portions (8) so as to
form a plurality of aperture rows (11) extending in

parallel one to another in said one direction (Y);

said flat portions (8) adjacent one to another with
said aperture YOows (11) therebetween being
interconnected by a plurality of bridge-like portions
(10) extending both of said flat portions (8) adjacent

one to another across said aperture rows (11); and

said intermittent apertures'(9) being defined by edges
of said flat portions (8) extending in said one
direction (Y) and edges of said bridge-like portions
(10) extending transversely of said flat portions (8),

said flat portions (8) being formed at 1least along

REPRACEMENT SHEET
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8. The—apertured-web according to Gaim4, wherein said pol yneric web
(1) is f B# I lity of liquid QU|d|ng passages (51)_ each
havi ng al !E m" mrerr] 5 mm and ext et sai d
upper su . A nmethod for cont'&%ﬁﬁggwﬁmﬁﬁ E? ring an
apertured meb conposed of a flexible aperturgd |pol yneric éﬁ

eat Ilke

first web (61) having upper and lower surfaces (61A| @1 @ﬁ@
flexible fibrous assenbly as a second -2¢6-web (72)! hlavi ng upper ard il ower

. surfaces (72A, 72B), sai d upper surface (72A) pftsard second weh (72)
bei ng joined to said | ower surface of said firkt web (61)
-28- and a plurality of rising portions forned on said upper surface

(61A) of said first web (61), by a part of said first web (61) so as to
make sai d uppersaid edges thereof extending in said one direction (Y)

with a plurality of substantially saw-tooth-shaped
rising portions (12) rising upward  from said upper
surface (13) of said flat portions (8) so as to make
said upper surface (13) more rough than said lower

surfaces (14) of said flat portions (8).

2. The apertured web according to Claim 1, wherein most
of said intermittent apertured (9) have a width of
0.07 ~ 1 mm and a length corresponding to 1.5 or more

times of said width.

3. The apertured web according to Claim 1, wherein a
tension exerted on said web transversely of said
aperture rows (11) causes only said bridge-like
portions (10) to be stretched and thereby causes said
web to be stretched transversely of said aperture rows

(11) .

4. The apertured web according to Claim 1, wherein a
fibrous layer (2) having a basis weight 2 - 30 g/mzis
joined to the lower surface (14) of said polymeric web

(1) to form a composite web (100).
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surfacq_L_lAyﬂﬂi—saFd—ffT”T web (61) rough, said nethod conprising the

steps of: . cont ly feeding said first web . oHe-
directio |Hm‘ !ﬂi‘mﬁsl y feeding said second wep K /
directioﬂ“ml er surface (72A) of sai
pl aced upoh the Iomer surface (61B) of said firgt ?
bondi ng “these first and second webs (61, 72) t og
to formfirst conposite web (101);-27€. contingousTy
. first conposite web (101) in one direction s&
(61A) of said first web (61) as one conponent of sai d sQuqjosi te
web (101) is subjected to pillar-shaped water jets supplied from
nozzl e means (64) having a plurality of fine orifices arranged
transversety ofTR®i arertutipdestdbonaeedrding tiof Qﬂe&l;m ed, sdiedaippesasdrface
61A) of said st (61) tedly. subje to sai ﬁ%
glllér-shaped fl?réﬁé 1%%%% g% Crlgﬁﬁ%ﬁ% % ¥herm6p£8§ € pohiR e?%ﬁ!
substantial |y afilgses orlechllemlilcal fl&b@(ﬁshﬂfaﬁﬁig‘ la saiflehésst oel (H1Ys5is at

| east d.

6. The apertured web according to Claim 5, wherein said

fibrous layer (2) includes natural fibers.

7. The apertured web according to Claim 4, wherein said

fibrous layer (2) comprises hydrophilic fibers.

8. The apertured web according to Claim 4, wherein said
polymeric web (1) is formed with a plurality of liguid
guiding passages (51) each having a diameter of 0.1 ~

5 mm and extending downward from said upper surface

(13).

9. A method for continuously manufacturing an apertured
web composed of a flexible apertured polymeric web as
a first web (61) having upper and lower surfaces (61A,
61B) sheet-like flexible fibrous assembly as a second
web (72) having upper and lower surfaces (727, 72B),
said upper surface (72A) of said second web (72) being

joined to said lower surface of said first web (61)

REPLACEMENT T
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-29-+ . —————.  locally torn along said loci, thereby said first

web (61) i rned wth a pIurallty of aperture rows extending in
par al | el o&ﬂbﬁ ”Mm sai d one directi €-0Re
conposite ”M””"I obt ai ned; one Eﬂm&%@mﬁr
feeding said secon éonposite web (102) iJn jone directio

that the | ower surface (72B) of said second m(7§h ?ﬂ Gh b Ot her
conponent of said second conposite wehygl02) is g g 10
pillar-shaped water jets supplied from nozjl Avi Nng a
plurality of fine orifices arranged tran4versely of sai one
direction, using pill ar-shaped water jets prereratty
arranged so as to describe their |oci substantially aligned with

the |l oci descridmed hy plurality tde aﬁﬁﬁﬂspopdtngopSIIﬁormedpeﬂlmaﬁémijets

on said step c r ef er.abl nor.e

until said fir3PR%ED Qﬁ.aq% g@f )aPFyS épbﬁﬁéﬁt web SUBgtgnﬁ%ﬁqy in
the saw tooth- wp%aaawfﬂrétormeb (61) skl dsl oper ﬁé‘ﬁéa%i&l@ppﬁr sai d
first web (61) al ong peripheral edges of said apertures in the

respective apeﬁﬂtﬂﬁﬁqamm§Gﬂm)choﬁavéabdenfiﬁshedweb (61) roughy readld of
| ocal tearing qf | ) under the effect of said
'%.Eﬁ%dj ﬂﬁ%lé%ﬁﬁﬂgge steg&f&%% .

plllar-shaped\Mﬁ he met hod according to Caim
9, wherein said step b

a. continuously feeding said first web (61) in one

direction;

b. continuously feeding said second web (72) in said
one direction so that the upper surface (72A) of
said second web (72) is placed upon the lower
surface (61B) of said first web (61), followed by
bonding these first and second webs (61, 72)
together under a pressure to form first composite

web (101);

c. continuously feeding said first composite web
(101) in one direction so that the upper surface
(61A) of said first web (61} as one component of
said first composite web (101) is subjected to
pillar-shaped water Jjets supplied £from nozzle
means (64) having a plurality of fine orifices
arranged transversely of said one direction and,
if desired, said upper surface (61A) of said
first web (61) is repeatedly subjected to said
pillar-shaped water jets describing their
corresponding loci substantially aligned one with

another until said first web (61) is at least

R SEMENT_SHEET




-30-‘ conprises-a step of pressing said first web (61) in its

hermal | y softened state agai nst said second meg (72) 11. The f
nethod ac 9 wherein said step P pf
f eedi ng stllljmmll l“u\mm’ toget her with second AGEMt SHEEF p
bet ween a pair ‘of heated rolls (73) to heat-seal |tljese two webs,
(61, 72). 12. The nethod according to Claim9, wiedeib {sAlf 2008p| b
conprises a step of bonding said first-zgd second welys (61, 72) _
t oget her by nmeans of adhesive agent. 13. The met jod J aim

said thernoplasjic

9, wherein said first web (61) includes any one

locally torn along said loci, thereby said first
web (61) is formed with a plurality of aperture
rows extending in parallel one to another in said
one direction ahd second composite web (102) is

obtained; one

d. continuously feeding said second composite web
(102) in one direction so that the lower surface
(712B) of said second web (72) as the other
component of said second composite web (102) is
subjected to pillar-shaped water jets supplied
from nozzle means (68) having a plurality of fine
orifices arranged transversely of said one
direction, using pillar-shaped water jets
preferably arranged so as to describe their loci
substantially aligned with the loci described by
the corresponding pillar-shaped water jets on
said step ¢, more preferably two or more times,
until said first web (61) is partially deformed
substantially in the saw-tooth-~shape upward from
said lower surface (61A) of said first web (61)
along peripheral edges of said apertures in the
respective aperture rows which have been formed
as a result of local tearing of said first web
(61) under the effect of said pillar-shaped water
jets.

10. The method according to Claim 9, wherein said step b




syntheti ¢ fibers, cheni ‘cal fibers and natural fibers. 14. The net hod

'32‘5°E‘3'z§‘ghmlﬁllmllﬂlﬂllulll [fipr fretuding & ster o RS REERENY SHEE|

11.

12.

13.

14.
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-30-

d

comprises a step of pressing said first web (61) in-

its thermally softened state against said second web

(72) .

The method according to Claim 9, wherein said step b
comprises a step of feeding said first web (61)
together with second web (72) into a nip between a
pair of heated rolls (73) to heat-seal these two webs

(61, 72).

The method according to Claim 9, wherein said step b
comprises a step of bonding said first and second webs

(61, 72) together by means of adhesive agent.

The method according to Claim 9, wherein said first
web (61) includes any one of said thermoplastic

synthetic fibers, chemical fibers and natural fibers.

The method according to Claim 9, further including a

step of making said second web (72) hydrophilic.




