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LIQUID-PERMEABLE TOPSHEET FOR BODY FLUIDS ABS.ORBENT'

ARTICLE AND METHOD OF MAKING THIS TOPSHEET /

This invention relates to a topsheet for a bddy.fluids
absotbent article Sueh'as a sanitary napkin.or a disposable
diaper and else to a method of making this topsheet.

It 1is well known to make a nonwoven fabric by
subjecting e. web of thermopla'stic synthetic -resin. staéle
fibers each haviné a length of 20 ~ 70 mm to water jet

streams of - high pressure so that the fibers may be

'hmechanicelly'entangied and eimultaneously liquid-permeable
: openinge may-be forned, The.nenwbven fabric obtained in this
.nanner can be used as the liqﬁid—permeebie topsheet of a
-sanitafy'nepkin,.e disposable diaper'or the like. By such a

method, theiStaple fibers tendnto:extend'in parallel*one to'

"another elong the direction in 'which the web travels¢

copy

Consequently, the staple flbers extend closely 1n parallel :

'one to another partlcularly along perlpheral edges of the
resPectlve openlngs._ These staple.flbers thereby def;ne_

| correspondingly clear contours of the respective openings so

far as these openings are oval openings?each_having a major

axis extending along the direction in which the web travels

and a minor axis extending orthogonally to the direction.

%
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Fig. 8 shows an example of the porous nonwoven fabric

101_obtained by the above-mentioned method. As shown, the -

nonwoven fabric is formed with a piurality of oval openings

_102.each having a major axis A-A extending in one direction

and a minor axis B-B extending in the direction orthogonal to

the major axis A-A. It is now assumed that the nonwoven

fabric 101 is pulled, for example, in the proximity of one

(102a)lof thé'bpenings'IOZ'in the direction of the major axis

A-A. A_dimension'of'this opening 102a as.measured_in the

direction of its major axis A-A is enlarged while a dimension

thereof 'in the direction of its minor axis B-B is reduced,

with a resuit:that this opening 102a may be deformed'na;rower'

as_indicéted by imaginary lines. If many of the openings 102

_are . de-formed. nér:;o'wer like t_’he oﬁeﬁing. 102a with .théir
ﬁdimenSions in the dirgétioniof their minorlé#es B-B extremely
 reduced;'fﬁe'nonﬁoven:fabric 101 can not“sétisfy its desired
.fuhctiqn.. This:isfféf-the.feason théfjtﬁe openings 102 can

no more smoothly guide quy fluids,and a time during which

thé -body fluids stay on  the topsheet, créating' a

' discquorfable feeling of wetness againSt’a weater of the;

~ article.

In view of the adee'problem, it is a object of the.
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invention to provide a topsheet used in body fluids absorbent
ai‘ticle so imp_rbved that a body fluid permeability is never
affected even if the toéshe'et is pulled in either direction
thereof. |

The object set forth above is achieved , according to

.one aspect of the invention, by a liquid—'permeable topsheet

ferniing. at 1eaat a'part of body fluids absorbent ‘article; the
togsheet eompi:ising’: " the toésheet_ having skin-con'tacting
side and skin-noncontaetable side intended to and not to come
in centact with the sk::.n of a wearer of the artJ.cle,
respect:.vely ’ the topsheet beJ.ng formed by a nonwoven fabric

made of thermoplast:.c synthetJ.c fibers each having a flnenesa

- of 0.1 -~ 10 deniers and a length _6f _26 ~ 70 mm ~and

mechanically entangl'ed- s0 as to extend in _parall_el one to

"-another substantially 'in one direction and to -leave a
plurality of liqtiid-p'ermeable'open.ji.ngs providing a total area
- larger than a total 'area provided by interstices of the

_ entangled fJ.bers- and the openJ.ngs J.ncludlng a first group of

opem.ngs each having a substant:.ally oval shape def:.ned by a

major axis thereof extend:n.ng substant:.ally in parallel to the

~ one dlrectlon and a minor axis thereof extending orthogonally '
_to the one. direction and a second group of opem.ngs each

ha.ving' a s'uhstantiaily oval shape defined by a minor axis .
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thereof extending substantially in parallel to the one
direction and a major axis thereof extending orthogonally to
the one direction. .

Préfepably, the topsheét is forined with a plurality of

. ridges obliquely ektending so as to intersect the one

direction and.pfotfuding from the ékin-noncontactable side
tﬁward the.skin-poﬁtactﬁbie side.

lAlternativély, thé plurality of ridges'mmy coﬁprise a
first féroup, of ridges-_aﬁd ;a second groﬁé ‘of ridgeé
intersectingjthe first grbup'of ridges;.

According to still aﬁothér embodiment, the firﬁt'and

second'groups of openings comprise thoée'formed in the first

“and second groups of-tidgeé; respectively, and those formed.
in regioﬁs' each defined-'by a  pair. of ‘adjacent ridges

__bélQngiﬁg to the'firstfgpoup'and a pair of adjacent ridges

bélonging to. the second grOup.:

" The object set forth above is achieved, according to

the second aspect of the inventiqn, by_a.method for making a

'.liquid-permegble toﬁsheet defining at least a part of bo&y

fluids absorbent-article, the'method at least comp:ising the

.stepé,ofz

" a. continuously feeding a web of thermoplastic

- synthetic fibers each having a length of 20 ~ 70 mm and
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conveying'the web in one direction;

b. directingla'high,pressure'water'jet streans onto the
web rbeing conveyed so as . to entangle the fibers and
.simultaneously toh form firet. group of liquid-permeable
openings each haVing .a' major axis thereof extending
substantially-in parallel to the one direction Aﬁd'a minor
existthereof extending'orthogonaily to the one direction'.end

C. sub]ectlng the web formed with the first group of
openlngs to a mechanlcal treatment so as to form a second
group of openlngs each. hav1ng a substantlally oval shape
defrned by;a'mlnor axis thereoffextendlng substantlally in
"pa'rallel- to."'t.he' -one' direction and a major axis thereof
i_extending.orthogonaliy to the one direction.

'An alternative embodiment of the method:may-further_
comprises the step'of forming, simulteneously'with:or.after
the treatment to form the openlngs, a plurallty of rldges
obllquely extend:.ng 1n parallel one to another so as to
1ntereect the.one dlrectlon in whlch.the]web is conveyed and
to protrnde f£rom one eide of.the-web. |

_‘According to-still enother embodiment of the'method,
the' ridges obliquely. extending -so as to intersect the
'direotion-in'which'the'web ie oonveyed oomprise-a first group

' of ridges extending in parallel one to another and a second
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group of ridges extending'in parallel one to another so as to
iﬁterséct the first group of ridges.

'Accordiﬁg'tq further another emquiment of the method,
the'mechanical tréatment.tolform.said 0penings may be any one
of a embossing treatment and a debossing treatment'of said

Fig. 1 is a partly ,éutéway perspéétive view of é-
sanitary'napkip according'to the_invention; _ |
fié._z Shqws,'iﬂ'éhlarged'ééalé,'a part of.ﬁ topsheet
of. fhe. napkin of Fig. 1 as being pulll_'ec_i. in a direction.
iﬁdicated by arrpws.x{_ | |
| ; Fié. 3 is a.viéw sj.m:_il.lar'to.l-‘igT 2 of thé samé part of
the tbpshéeﬁ aé being pulled-in.a.direction indicated. by
';arr6w5 Y; - - |
“._Fig;_4 is a view simila# to Eig.-2-of'a_va£iant of the
invention} .
fig.'s_is'a.seétiqnéi view'takén élong iiﬁe_v - V in
Fig-- 4; |
'Fig.'G is a éedtionallvigw ﬁaken é19ng.line Vi;— VI iﬁ
Fig..4}  | |
' Fig. 7 is a diagrﬁm illustratiﬁg steps_fbr making the

fopsheef;.and
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Fig. 8 is a plan view of the topeheet of prior art.

Fig. 1 is a partiy cutaway pefspective view of a
-sanitary napkin 1 eniployin_g- a lli,guic.:l-perm'eable tc;psheet.' 2
according to the inventiqn. ‘The napkin 1 comprises t.he
liQuid-permeable toésheet. 2 , | a liquid-impemeable backsheet
3 and:a l_iquid-absorbeat core 4 dispesea bei:ween these two
sheets 2, 3. The tepsheet 2 a'ad the backsheet 3 are imt iiat
and bonded togethef -along their- portibn_e extending ouiwara
-.beyond peripheral l'_ec_llg.es o.f the abs_'o.rb_em': core _4. " The naékia-
1 ia cenfigured so as to be 'longitudinaily ’ larger an;i has
1ong:|.tud1.nally oPpos.1.te ends 6, 7 and transversely oppos1te
'sz.de edges 8, 9. |

Fig. 2 shows, .m Ieni-argedl 'scaZ_l-.e, a part of i:he_topsheet
2. -The vertical direcﬁion- 'a_s.- viewed in this ~ figure
corresponds to th'e' 1eng-ii:|idiﬁal direction of the napkin 1.
The topsheet 2 is formed by a nonwoven fabr:.c made of
thermoplast:.c synthetlc fJ.bers 11 ‘each hav:l.ng a fJ.neness of
0. 1 ~ 10 deniers and a fJ.ber length of 20 ~ 70 mm. To obtaln.:
the. nonwoven fabr:.c, _a, web com_pr:_.smg_ the- t_hermoplastic.'
synthetic fibers'-ll_ a'n:d havi.n'g..a basis.weig';h{;-of_ 10 - 50 g/mz
is eubjected to water jet streamg of a high é;’essure s0 that

the fibers 11 may be mecha’nicall'y entangled and a plirality
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of first openings 12 larger than interstices anlong each . of
-the entangled flbers 11 may be simultaneously formed. In the
topsheet 2, the fibers 11 extend substant:.ally in the
longitudinal direction of the napkin 1. _.

Each of first opening__s .12 h'as a substantially oval
shape | defined -by .a na.jor aris ' ej:tending toward the
1ong.1.tud1na11y oppos1te ends 6 7 and a m:Lnor axis extendlng.
_toward the transversely oppos:l.te side edges 8, 9, i. e. ,.
orthogonally to the major axis. In the prox:l.mlty of the
_lfJ.rst open.mg 12, the fJ.bers 11 extend longltudlnally of the
napkln 1 along s:.de edges 13 of each of the openJ.ngs 12..

The t0psheet 2 addltlonally has a plurallty of second

open:.ngs 14 each presentlng a substantlally oval shape .

def:l.ned by a major axis extendJ.ng toward the transversely
.o'pp.os1te s:.de edges 8, 9 and a mJ.nor axis exten_dlng'_ to_v_vard..' _
the 1ong1tud1nally oppos:.te ends 6, 7. The second 'openings-
14 are formed by us:.ng an emboss:.ng tool prov:Lded w:Lth al
plural_:._ty of .pro_yect:.ons each' contoured sub_st_ant:.all_y in
' --C'onformit& 'with the.- c'opening ' 14;_ . More specifically ’ the
' nonwoven fabr:.c is pJ.erced by . the pro:ectlons. _ﬁore_
preferably, the nonwoven fabric is pJ.erced by the projections
.wh_J.ch are heated so .that the constituent fibers 11__ of the.

o nonwoven- fabric may be thermally formed 's'ubstantially in
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conformity with the openings 14.

In the topsheet 2, the first and second open.i.ngs '12.-,. 14
have their major axes dimensioned to be 0.7 :~ 7 mm and their
minor a:res pref'erablir dimensioned to be less than 1/2 of the
dmens:l.on of the ma]or axes, i.e., 0. 35 ~ 3.5 mm.
Substant:l.ally total quantJ.ty of body fluJ.ds discharged onto
the topheet 2 tr.a_nsfers. through the first and second
- openings _12, 14 to the absorbent core 4. - ﬁhile portions of'.
the nonwoven faer.c surroundJ.ng the openJ.ngs 12 14 includes
numerous fJ.ber 1nterst1ces the J.nterstJ.ces are substant:.ally :
smaller. than the opem.ngs 12, 14 and a quantlt'y of body
flulds transferrlng through these :Lnterst:l.ces 1s negl:Lg:Lbly
small compared to the quantlty pas31ng through the openJ.ngs
12, 14. It should be understood that the thermoplastlc
synthet:.c fJ.bers may be also treated to become hydrophlllc
before. 1t. is .fJ.nally formed as the topsheet, 1f des1red. |

| ‘The backsheet 3 is preferably formed by a llquld-
J.mpermeable plast:.c fllm, _and more - preferably formed by a
breathable but llquld-mpermeable plastJ.c fJ.lm. If des:.red,
‘a nonwoven fabric may be lammated on an outer surface of- the

.flln} to ‘form the backsheet 3. |
The absorbent ‘core 4 may be formed by fluff 'éulp' or a

mixture of fluff pulp and polymer powder of high water
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absorptivity.'

With the_ﬁapkin 1 of the above-mentioned construction,
the firgt opening 12 has its dimension as.fﬁeasured
longitudinally of the.napkih i enlarged as the topsheet 2 is
- pulled in the direction indicated by thelarrows_x'(i.e{,
toward the longitudinally opposité ends 6, 7 thereof). On
the other hand,lthe first'opening iz has its dimension as
.measu;ed Itransveﬁsely -6f ;the “napkiﬁ' 1 corresp§ndingly
reducéd, sometimes preventing quijluids from fiowing into
the first opening 12.  whi1é the second opening 14 aisb has
its dimensidn as-measqfe& ldngifudinallyjof the napkin 1, its
‘dimension as.measurea_traﬁsversely.of thé naékin 1 islgot toé
reduced to preyent body fluids'froﬁ flowin§ info the secbnd

opening 14.

Fig. 3 is a view_Similar'to Fig. 2.showingth§w the -

first and secohd oééningé 12, 14 are defofmed as;the'topsheet.
2 is pullé& toward'the-ﬁransverSely opprite side edges's} 9,
) i.é.,.in the:airection-indicated.by the-érféws Y. as shown,
| the first ppening-Ii'is.nOt-so'signifiéan£1y défqrmed to
preveﬁf.body fluids frdm'flowing thereinto. 'On.the'other
hand, fhé second opeﬁing 14 has its diﬁensionfas méasured

'ﬁransversely of the napkin 1 enlérged and its dimension as

measured longitudinally of the napkin 1 is further reduced,
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sometimes preventing body fluids from flowing thereinto.
It will be apparent from the behavior of the topsheet
2 as illustrated by Figs. 2 and 3, bédy fluids discharged on
to thé topsheet 2 can rapidly transfer.through the first or
secoﬁd oéenings 12,_14 to the absorbent core 4, depending on
the direction in which the'népkin 1'is.§ulled. In this
manner, rapid tranéfer boéj fluids frém'theﬂtépéheét 2 to the
ébsorbent'core 4 is reliably assﬁréd;, |
'Figé. 4, 5 and 6 are respectively a'ffdgmentary.plan_
view similar'to_Fig. 2 showing'alVariént of thé:inveﬁtion; a
sectional view thereof taken along line V - V and a sectional
view fhéreof takéﬁ along 1ine VI - VI both_in Fig. 4. 1It.
Shquld be uqdérstdpd that £he fibers 11 are'nbt éhown in
fhesé-figﬁres. ~The topsﬁeet'2_ac§ordin§.td this_varianf_is
:formed with a plu;ality' 6f. first-'ridges :21- e#tending '
obliqﬁeiy ﬁpward from ieft.té-right as viewed in Fig,'é in
parallel one'té-anothef. The topsheet 2 isffo;me§-a1s6'with
a plﬁrality_bf secoﬁd-fidges 22 extending,Qﬁliquely-dbwnward__
" from rijht,to left "as vieWed‘in}Fig. 4, Imaginary.lines
- i‘n&icate reSPeétive crests. 21a, '22A_ o.f_.'the ridges 21, 22.
The topsheet 2 has a skin-contactable side 26 intended to
come in contact with the wearer's skin and a skin-

' noncontactable side 27 intended not to come in contact with
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the wearer's skin when the naﬁkin 1 is worn. As viewed in
the transverse sectidn of the ridges 21, 22, the side.27 is -
configured so as to come in contact with the.wearer's skin
(not shown) at the crests 21a, 22a. The first and second
| openings 12, 14 are distributed not only on the ridges 21, 22
'bﬁt also in the regions_eéch defined.by.a pair of 5djacent.
first ridges 21 and a.pair of adjacedt:second'ridges 22
crossing the pair of adjaceﬁt first ridges.21._'Thé ridges
21,_22ﬁhave a’substanﬁially uniform heighﬁ_of_d.Z'?-Z mh,
- preferably of 0.3 - 1.5 mm..-Both e#ch péiﬁ of adjacenﬁ
ridges.21 aﬁd‘each pair Qf;édjacent'second'ridges 22 are
preferably spaced from each gthe:'-by a creSf-ﬁo—cfeét
. qistancé oi 2 ~ 7 mm';respegtively._ Thé-preSeﬁce oﬁ the
firét and.seqbnd ppenings 12, 14'as'wéll as thé first:énd :
second ridges 21;'22 givés'thg topshéét 2 shown by.Fig$;'4.~.
6 an appearanée'éhérécteriééd By:fiﬁé i:iegulafities ana
openings like knittédlgéods. '~ Such ‘an appearancg is quite
different from thatséf én prdinary.flat nonwbven fabric. It
should be undersfood tﬁat the'ridgeé foiméd.on the toPsheet _
2 may comprise only dné:grqﬁp.of'the-first énd'second.fidge
grdﬁpé'él,.22. |
- Fig. 7 is a diagram illuStiating.the steps for making

the tqpsheét-z shown by Fig. 4."Thermopiastic synthetic .
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staple fibers 41Iare_treated by a combing roll 42 to form a
web 44 which is chvéYed by an endless belt 43 to a high
~ pressure water jet apparatus 46. The apparatus 46 compfises
jet nozzle-meanS'47-haﬁing a plurality oflarticles and a
solid molding roll 48. The roll 48 having a plurality of
prdjections (not shown) distributed thereon in a desired
. pattern and .each of thef 'érojéctions is contouréd -
| substaﬂtially in conformity With_fhat of the fi:st qpenihg
12.. #ach offthe érojections has its major axis béin§ alignéd :
with the-diregtioﬁ in which the web 44 travels. Héving beén
tréatéd by fhe-appératus 46, the web'44'tékes'a.form of
lnonwoven'fabric composed of the éntanéled fiberé;and having
a plurality_of the first oéenings 12. Then the web 44 p#sseé
.betweeh a.pairlof-firétiemboésing-rolls-47A,'473 and_theféby '
thé second openingé 14 are;mechanicaliy formed. .Thg'web 441
' thén.passes between;a paix of éeéond emboséing.fdlls 48#4_483-
'_and thereby the first and sécbnd'ridée.groups 21;f22. The
treatmént bf.the first andnsecﬁnd emboséing roll pairs 477,
435}'48A,_4SB i$ preferab1y_car£ied §utlat an ihtermediate
_temperature- between the normal room tempefature ‘and a
.témpérature .corfesponding' to tﬁel meltiné point; .more
:preferablyJét a température substantially cétrespOnding to a

softening temperature of the web 44. After embossing'
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treatment, the web 44 is taken up in the form of a roll and
.cut into appropriate diﬁension te be_used as the topsheet 2.
The sseps for making the topsheet 2 may be modified so as te
forﬁ the second ebenings‘14 as well as the first and-seeond
.- ridge groups’ 'Zi, 22 simnltaneously by a single step of
embossing treatment. It is also possible to replace et 1east
one of the first and second emb0881ng roll palrs 47A, 47B-
.48A, 48B by a deboss1ng roll pair. |
The topsheet accordlng to the invention used in body
fluids'absorbent_article.cemp:ises the first openings eecﬁ
substanfialiy in ovai,sﬁape hafing its major axis extendisg
in Ia 'given. direction 'aﬁd the ssecond"oPenings eech_
substantially in ojai shapelhevingeits.major axis extehding |
.Qrthogonaliy toﬁthe Qisen direcfioﬁ;'.with'sucﬁ an unique
'errangement, a desired liéuid-permeebility ef the topsheet :
cen. be 'meintained.'by the :firstl openings or the seeeﬁd
6penings;“ﬁependiﬂg on;whether the fopsﬁeet:is bﬁlled"in the
given direetioniorfin the direéfioﬁ o;thogonal to.fhe given
- -direction.:' | o | |
‘With the embodiment'of tﬁe.topsheet having a plurality
of ridges, the ridges ceeperate with the presence ef_the
first.and_second openings to give the.topsheet en_outer

appearanceilike the knitted gqods.'
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WHAT IS CLAIMED IS:

1. A liquid-permeable topsheet forming at least a part of
body fluids absorbent article, said topsheet comprising:

said topsheet having a skin-contactable side and a

skin-noncontactable side intended to and h_ot intended to come

in’ contact with the skin of a wearer of said article,

're_spect'j_.vely,' said tc_:psheet being formed by a nonwoven fabric

made of thermoplastic éyn_thetic fibers each having a_fineness _

of 0.1 ~ 10 deniers and a length of 20 ~ 70 mm and

‘mechanically entangled so as to extend in parallel one to

another substantially in ‘one direction and to leave a

plurallity.'pf, liquid-permeable openings providing a total area
iarger._' than a total area provided by interstices of the
‘entangled fibers; and

 said openings including a first group of openings each

~ having a substantially ‘oval shape defined by a major axis

théréof extending Suh_si:_antial.ly in parallel to said one

direction and a minor axis thérédf "e:'ttend-in'g 6rthogona11y to

said one direction and a second group of openings each h_aving'.'

a subétantially oval shape defined by a minor axis thereof
extendihg ubstantially in pérallei fo said one direction and

a major axis thereof extending orthogonally to said one
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direction.

2. The topshéet according to Claim' 1, wherein said
- topéheet is formed with a plurality -of ridges obliquely
extendihg' so as to 'intersecf said one direction énd,
protrqding.from said skin-noncontactable side toward said

skin-contactable side.

3. The topsheet according to Claim 2, wherein said
- plurality of ridgéS'compriée a first group of ridges and a
- second g_‘rou'p of - ridges intei'secting said first group of

ridges.

4."' The topsheet accbrding tq'C1aim;3, wheréin said first._
anq.second groups'éf qpenings.coﬁprise thoée formed_iﬁ_said '
"firét and 39cond gr§ups of ri&ges, respec#ively, én& those
fofmed iﬁ-regions eaqh'dgfined by a pair of adjacent_ridges_'
belonging.ta éaid_fitst.group énd.a pair of adjaceﬁt ridgés

'belonéihg'to said secbnd groﬁp.

-5.- A method for making a -liquid-permeable topsheet
defining at least a part of body fluids absorbent article,

said method comprising the steps of:
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a. continuously feeding a web of ,ﬁhermoplastic
synthetic fibers each'having a length of 20 ~ 70 mm and
convéying the web in one difection;

b. direéting a_high.pressure water jet streamé onto
said er being conveyed 56 as to entangle said fibers and
simultapedusly -to form first gréup -of liquid-perﬁeable
OPeningé eéch having a_'major- axis thereof e#tending.
subsﬁantially in pérallé1 tq said one diréciion and a minor_
axis thereof extending.6fthogona11ylto.éaid one direction; -
and o

c;_subjectiﬁg the web formed'wiih sﬁid_fi:st group of
.openings.to a.mEChanicalitreétment so as to form a second
group of cpeningé égch'ﬁaViﬁg a substantially'oval'shapé
dgfiﬁed:by é minor axis thefeoffextending ?ubstqntiallf_in
‘éafailel to;sgid;qne'diréCtién and a;mmﬁor'axis therebf

.extending'otthogohally'fo;said one direction.

6... - The 'in_ethod-a'ccorld.:i'.ng 1_'40. Claim 5, furf.h_ér comprising the.
step qf_forﬁingg simultanebﬁslylwith 6# after the tréatmeﬁt
: fo_ form said _opening;i a-'éluralify of ridges obliquely
e#tehding'in pérallei opé.to anothér so as-tq'intérséct said
“one direction in ﬁhich séid web is'conveyed and to prdtrude

from one side of said web.
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7. The method according to Claim 6, wherein said ridges
obliquely exfénding;so as to intérsect said direction in
'wﬁiqh said web is conveYéd comprisela first group of ridges
'éxtending in_parallel one to another and a second group of
ridges extending in parallel one to another so as to

intersect said first group of ridges.

8. The ‘method abcordin§ to Claim 5, whgréin said
‘mechanical treatment to form said openings is any one of a

'_eﬁbbssing treatment and a debossing treatment of said web.



