'LIQUID—PERNEABLE TOPSHEET FOR BODY FLUI DS ABSORBENT
ARTICLE AND. METHOD OF MAKI NG THI S

: ThIS '
to a topsheet for a body fluids 9%&5 1t|7 a sanitary

napkin or a di sposable di aper and also to a netho i.ng this

t opsheet .

It is well. known to make a nonmoven fabric

subj ecting a ‘web of t hernopl astic syntbhptic resin staple flbers Z?ég
havi ng a Iength of 20 ~ 70 mMmto water jet streans of -high pr

so that

| i qui d- per neabl-e

t he LIQWEDSPERMEABLE TOPSEERT EOR| BOBY! PFDUIPS ABSORBENT! aneoﬂ%"
openi ngs may be forned. The nonwoven fabric obtained in

this mnner can b Hﬁfﬂ fﬂqﬂ'- %ﬁg&%@ a anitary
napkin, a disposab?R aper or%FLe |EEP y su?ﬁh§P§%§$%% FEtOAS
fibers tend to extend in parallel one to another along the direction in

whi ch the web travels.

This 1nvention relates to a topsheet for a body fluids
absorbent article suoh as a sanitary napkin or a disposable
diaper and also to a method of making this topsheet.

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

streams of - high pressure so that the fibers may be

" mechanically entangled and simultaneously liquid-permeable
: openings may be formed, The nonwoven fabric obtained in this
‘manner can be used as the ligﬁid-permeable topsheet of a

-sanitary napkin, a disposable diaper or the like. By such a -

method, the staple fibers tend to extend in parallel one to'

"another along the direction in which the web travels¢
Consequently, the staple fibers extend closely ln parallel :

'one to another particularly along peripheral edges of the

resPective openlngs._ These staple.fibers thereby define_

| 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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Consequently, the staple fibers extend closely in parallel one‘to another:
pgrticUlarIy al ong peripheral edges of the respective openings. These
staple fibers thereby define 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
m nor axi s extending orthogonally to the_direction.

- 2- Fig. 8 shows an exanpl e of the porous nonwoven fabric 101

obtai ned by the phoveg ngRbieNgf ERhiiplle 6% £h8WBorbls nBANYREAN FRBRALC i S
formed wwth a plurality of oval openings 102 each having a major axis.A-A

o hogonai L “BERALABAC YL sHE R b e A B0 MG BheEn ' "
fabric 101 is pulled, for exanple, in the proximty of one (102a) of the
openi ngs Monwevemcfabriet isnf_@rmeﬁewa?ﬁpoa pingality of oval opening_s
_102.eéch havin§ a mAjor axis.A-A extending in one direction
and a minor axis B-B extending.in the difection orthdgonal to
Zthé major axis A-A.. iﬁ is now assumed that the nonwoven
'fébric'IOI is pulled, for example, in.the proximity df'one
(102&)'of thé'bpeningé'lﬂzfin the direction of the majof axis
A-A. A_dimension'of'this-ééening.102a as.measufed_in the
:di:ection éfiits major axiszAA'is.enlarged;while.a'dimension
.theréof”in.the direction §f its minor axis B~B is reduced,
with a result that this opening 102a may be deformed'napfower'
as_indi@éted.by-imaginary lines. If many of the openings 102A
_are . d.e-foi:‘med. nér:;o'wer like t_'he oﬁeﬁing. 102a wifh .théir
ﬁdimenSions in the dirgétioniof their minorlé#es B-B extremely
 reduced;'fﬁe'nonﬁoven:fabriq 101 can not“sétisfy its desired
.fuhctiqn.. This:isfféf-ﬁhe.feason théfjtﬁe openings 102 can
1o ﬁore_Smﬁothly guide quy fiuids,and a,time-dufing'which
thé -body 'fluidé stéy.ﬂdn' the topsheet, crééting' a
: discquorﬁable feeling of wetﬁgss againSt’a wéatef of tpe;

~ article.

In view of the adee'problem, it is a object of the.



A-A. A dinension of this opening 102a as. neasured in the direction of
its mpjor axis A-Ais enlarged while a dinension thereof in the direction
6f its mnor axis B-Bis reduced,. with a result that this opening 102a may
be defornmed narrower as indicated by imaginary lines. |If many of the
openi ngs 102 are defornmed narrower |ike the opening 102a with their
dimensions in the direction of their mjgor axes B-B extrenely reduced, the
nonwoven fabric 101 can not satisfy its desired function. This is for the

o R A R EEgld Weo ARN W B ity
?Ins\(i?gfwo(r)}aaiibl £ feel I ny ‘géeéness a gb@e&u reer,'g!lealg:{]lltfrir}.écrlxgver
¥ affected even if the topsheet is pulled in either.direction
thereof. |
The object set forth above is achieved, accordinc to
.one aspect of the invention, by.a liguidepermeable topsheet
formingiat 1eaet a;part of body fluids absorbent'article; the
togsheet compfising: ' the'toésheet_having skin-contacting
side and skin-noncontactable side intended to and not to come
-, in contact with the skln of a wearer of the artlcle,
respectlvely, the topsheet belng formed by a nonwoven fabric
made of thermoplastlc synthetlc fibers each having a flneness
- of 0.1 ~ 10 deniers and a length _of 26 ~ 70 ﬁmf.and
mechanicallj entangled~so_as to.extend in_parallel-one to
”-another _snbstantiaily fin one direction and to -leave a
plnrality'of'liqdfd-pefmeabie'openings providing'a'total area
| .1arge1.' than '5 total 'area pf'ovided by interstices of the
_ entangled flbers- and the openlngs 1nc1ud1ng a first group of
openlngs each having a substantlally oval shape deflned by a
major axis thereof extend;ng substant;ally‘ln.parallel to the
- one direction and a minor axis thereof extending orthogonally
_ to the one.directicn and a*second group of'openings each

having'a snhstantiaily oval shape defined by a minor axis .
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I nvention to provide a topsheet used in body fluids absorbent

article so

i nproved that a body .fluid perneability is never affected even if the
topsheet is pulled in either direction thereof. . The obj ect set
forth above is achi eved, according to one aspect of the invention, by a

| i qui d- per meabl e topsheet formng at Ieast a part of body fluids absorbent

-article,
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. ridges obliquely extendlng so as to intersect the one

direction and.protruding from the skin-noncontactable side
toward the.skin-contactabie side.

Alternatlvely, the plurallty of rldges may comprlse a
first group of ridges- and ‘a second group of rldges
lntersectlng the flrst group of rldges..

According to still another embodiment, the first'and

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

~and second groups of rldges, respectlvely, and those formed.'

in reglons ~each defined by a palr of adjacent rldges

_belonglng to the flrst group and a palr of adjacent rldges-

belonglng to. the second group.-

.-The object set forth above'is achieved, according to

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

'.liquid-permeable toﬁsheet defining at least a part of body

fluids absorbent-article, the'metnod at least comprising the

.steps,ofz

" a. continuously feeding a web of thermoplastic

- synthetic fibers each having a length of 20 ~ 70 mm and



one direction and a m nor axis thereof extending orthogonally to the one
direction and a second group of openings each having a substantially oval
shape defined by.a mnor axis _ -4-

t her eof extending substantially in parallel to the one direction and a
mej or axis thereof extending orthogonally to the one direction.
Preferably, the topsheet is fornmed with_.a plurality of ridges obliquely
extending so as to intersect the one d?rection and protruding fromthe

At ornati Jegrer g Ehe cveby QPE §é§e#§§/3§2ﬁr§?? S a first group of

ridges and a second group- i dges intersecting the first %roup of
ri dges. AR oA FREEING (3 |h19&19¢ﬁéﬁu§ﬁ>buatﬁ§nnett%mam% ondieg th

web 'being conveyed so as . to entangle the fibers and
.simultaneously toh form firat. group of liquid-permeable
openings each hauing .a' major axis thereof extending
substantially-in parallel to the one direction Aﬁd'a minor
axisuthereof extending'orthogonaily to the one direction'.and

" Ce 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, simultaneously'with:or.after
the treatment to form the openlngs, a plurallty of rldges
obllquely extend:.ng 1n parallel one to another so as to
1ntersect the.one dlrectlon in whlch the]web is conveyed and
to protrude from one 51de of the web. |

_‘Accordlng to st111 another embodlment of the method,
the' rldges obllquely. extendlng .80 as to intersect the

'direotion-in'which'the'web ie eonveyed oomprise-a first group

' of ridges extending in parallel one to another and a second



second groups of openings conprise those formed in the first and second
groups of ridges, respectively, and those fornmed in regions each defined
by a pair. of adjacent ridges belonging to the first group and a pair of

adj acent ridges belonging to the second group. The object set forth
above is achi eved, according to the second aspect of the invention, by a
nmet hod for making a |iquid-perneable t%psheet defining at |least a part of

body fluids absorbent -article, the nethod at |east conprising the steps

of : ong i Vord b NG . f h I.C tic
L hers eachopu0h SUELYGLERELD 1f pattl1g orl EOTRRLERLE oo U4
-5-  conveying the web in ,one directian; , b. directing a high pressure
wat er j et SRERERECENLBe; Kd-rske 900D @I &F4R988¢ so as to entangle the fibers

and . -
According to further another embodiment of the methad,

the mechanical tréatment.to.form 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 éedtioﬁallvigw ﬁaken é19ng.line Vi;— VI iﬁ
Fig..4} . | |
' Fig. 7 is a diagrﬁm illustratiﬁg steps_fbr making the

fopsheef;.and



simul taneously-to formfirst group of I|iquid-perneable openings each
having a najor axis thereof extending substantially in parallel to the one
direction and a mnor axis thereof extending orthogonally to the one
direction; and ~C. subjecting the web forned with the first group of
openings to a nechanical treatment.so as to forma second group of

openi ngs each- having a substantially: ovgl shape defined by a mnor axis

t her eof extendi ng substantially in parallel to the one direction and a

maj or axi s thereg ext epdin t. | lgr An
alternative enbggi%%n% §$ %hglﬁétﬁg%%nak %urtﬁépghggﬁng g%&b agFé of
form ng, sinmultaneously with or after the treatment to formthe openings,
a plurality of.ridges obliquely extending in parallel one to another so .as
to intersect the one direction in which the web..is conveyed and to
protrude from orieigi dd ofist he \peirtly cutaAwagr cpelgspecisivél viewt hef a
enbodi nent of the nethod, the ridges obliquely extending so as to

i orcect ety caa o Mkghcriua Laqsabipuatoptar ogatedt o
according to the J.nventlon. ‘The naka.n 1 comprises the
liguid-permeable toésheet 2,.a llquid-impermeable backsheet
3 and:a liquid-absorbeht core'4'disposed between these two
sheets 2, 3. The topsheet 2 ahd the backsheet 3 are'put flat
and bonded together along their portlons extending outward
-beyond peripheral edges of the absorhent oore_4. " The napkln-
1 is configured so as to be.longitudinally"larger and has
1ongltud1nally OppOSlte ends 6, 7 and transversely oppos1te
'slde edges 8, 9. |
Fig. 2 shows, in enlarged scale, a. part of the topsheet
2. -The. vertlcal dlrectlon- as--vlewed_ 1n. thls: figure
corresponds'to the'longitﬁdihal direction'of the napkin 1.
The topsheet 2 is formed by a nonwoven fabr:.c made of
thermoplastlc synthetlc flbers 11 ‘each hav1ng a flneness of
0. 1 ~ 10 deniers and a flber length of 20 ~-70 mm. To obtalnf
the. nonwoven fabr:.c, _a, web com_pr:_.smg_ the- t_hermoplastic.'
synthetic fibers311_ahd havihgia basis.weight-of 10.~ 50 g/ne
is subjected to water jet streahs of.a high oressure'so that

the fibers 11 may be mechanically'entangled and a plirality



-6- group of ridges extending in parallel one to another so as to.

I ntersect the first group of ridges. According to further another
enbodi ment of the method, the mechanical treatnent to form said openings
may be -any one of a enbossing treatnment and a debossing treatnent of said-

web. Fig. 1 is a partly cutaway perspective view of a sanitary
napki n according to the invention; Fig. 2 shows, in enlarged scal e,
a part of a topsheet of the napkin of é’g 1 as being pulled in a

oL T gl APPSR Sarqer thEOipfarstictsliaRng Wt 0F10. 2

by -the entangled fibers 11 may be simultaneously formed. In the '
topsheet- 2, the fibers 11 extend substantially in the
longitudinal direction of the napkin 1._. “

Each of first openings.lz has a substantially oval
shape 'defined_-by a ﬁajor _a#is_'extending toward the
loﬁgitudinally opposiﬁe ends 6'15 and a'minoi axis'extending.
_toward the transversely oppos:.te side edges 8, 9," i. e.‘ ,.
orthogonally to the major axis. In the proximity of the

_lfirst opening 12, the fibers 11 extend longitudinally of the
napkin 1 along s1de edges 13 of each of the openings 12..
The t0psheet 2 additionally has a plurality of second
openings 14 each presenting a substantially oval shape'_
defined by a major axis extending toward the transversely
IOpp051te s1de edges 8, 9 and a minor axis extendingltoward;__
the 1ong1tud1nally oppos1te ends 6, 7. The second'openings
14 are formed by uSing an embos51ng tool prov1ded With al
plural_i_ty of . pj:o_gect:.ons _ea'Ch' contoured sub_st_a_ntiall_y in
fconformitf'with_theeOPeniag'14;_'.More specifically, the
. nonwoveh fahfic..is pierced by .the:_proiections. _ﬂore
éreferabiy, fhe nom)voven f'abric is pi-erced by the projections
.which are heated so.that the constituent fibers ii of.the.

'_nonwoven fabric may be'thermally formed substantially in



arrows Y; Fig. 4is aviewsimlar to Fig. 2 of a variant of the

I nventi on; Fig. 5is a sectional view taken along line V- Vin

Fig. 4, Fig. 6 is a sectional view taken along line VI - VI in Fig.
4; Fig. 7 is a diagramillustrating steps for making the topsheet;
and -7- Fig. 8 is a plan view of
the topsheet of prior art. ) Fig.o.1is a partly cutaway perspective

view of a sanitary napkin 1 enpl oyi ng % 1i qui d- permeabl e t opsheet 2

accordi ng oqlaf%it%%tl?”the béréé% 1 conprises the |iquid-perneable

t opsheet nper ea shee

In the topsheet 2, the first and second openings 12 14
have their major axes dlmens_loned to be 0.7 ~ 7 mm and the:l.r
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 tra_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 quantlty 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 ]_.lquld-lmpermeabl-e _plas_tJ._c film. If desired,
a nonwoven fabric may be 'laninated on an 'outer surface of the

.fi'ln} 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



3 and a |iquid-absorbent core 4 disposed between these two sheets 2, 3.
The topsheet 2 and the backsheet 3 are put flat and bonded together al ong
their portions extending outward beyond peripheral edges of the absorbent
core 4. The napkin 1 is configured so as to be longitudinally |arger and -
has longitudinally opposite ends 6, 7 and transversely opposite side
edges 8, 9. Fig. 2 shows, in enlaﬂped scale, a part of the topsheet
2. The vertical direction as viewed“”in this figure corresponds to

t he | ongi t udi nal dlr ctlon of the napkin 1. The topsheet 2 is forned by a
nonwoven féhﬁ?% ﬁ%ﬁé t her nopl astic synthetic fibers 11 each having a
fineness of 0.1 - 10 denlers and a fiber length of 20 - 70 mMm To obtain
the nonwoven fabfith themaplidrl 9Hdheabove-meptdoned copptyagtdanber s
11 and having a basis weight of 10 - 50 g/nferr] is subjected to water jet
streans ofthehi glirptesopening t 12 hae fiber sdihensyohe mchamamixieﬂ

entangl ed and a plurality

longitudinally of the napkln 1 enlarged as the topsheet 2 is

- pulled in the direction indicated by thelarrows_x'(i.e{,
toward the longitudinally oppositedends 6, 7 thereof). On
the other hand,lthe first'opening iz has its dimension as
.measured transversely of the napkln 1 correspondingly
reduced, sometimes preventlng body flurds from flowing into
the first opening 12. sWhlle the second opening 14 also has
its dimension as-measured longirudinallyjof the napkin 1, its
‘dimension as.measured_transversely.of the nankin 1 is‘not too
reduced todpreyent body fluids'fron flowin§ inro the second
opening 14. | | | |

Fig.'3 is's view Similar'to Fig; 2.showingthow the -

flrst and second openlngs 12, 14 are deformed as’ the topsheet.
2 is pulled toward the transversely 0ppos1te 51de edges 8, 9,'

i e., in the dlrectlon 1nd1cated by the arrows Y. As shown,

| the first openlng 12 is . not so srgnlflcantly deformed to
prevent body fluids from flow;ng therelnto. On the other
hand, thé second opening 14 has its dinensionfas measured
'ﬁransversely of the napkin 1 enlsrged and its dimension as

measured longitudinally of the napkin 1 is further reduced,



of first openings 12 larger than interstices anong each of the entangled
fibers 11 may be sinultaneously forned. In the topsheet 2, the fibers 11
extend substantially in the |[|ongitudinal direction of the napkin 1.

Each of first openings 12 has a substantially oval shape defined by a
major axis extending toward the longitudinally opposite ends 6, 7 and
a mnor axis extending toward the tranfversely opposi te side edges 8, 9,
i.e., orthogonally to-the major axis. - n the proximty of the first

opening 12, the,fibers 11 extend |ongi.tudi ngl | t he kin 1 along side
chiges 13 chondEings pRevesbin Loy T1uids" treh F1ckiag BRakntdnal 1y has
a plurality of second_ openings 14 each presenting a substantially oval
shape defined b¥tawidjlobeagppagendndinon tdeabehavion afswde digpshgptosite
side edges 8, 9 and a mnor axis extending toward the longitudinally -
opposi te endas6bilYustritedebynpigpen2ngnd 17 lody fEluiRds Yischdeged on

enbossing tool provided with a plurality of projections each contoured
substanti atfy¢hB 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:invention; 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
- in&icate reSPeétive crests.zlA,'zzA_¢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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wi th the opening 14. Mor e specifically,.the nonwoven fabric

d by the projections. More preferably, the nonwoven fabric
by the projections which are heated so that the constituent

of the nonwoven fabric may be thermally forned substantially in
rmty wth the openings 14. In the topsheet 2, the first
openings 12, 14 have their j or axes dinensioned to be 0.7 - 7
ir mnor axes preferably din Eioned to be |l ess than 1/2 of the

Subst ant tal
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and second openln 12 14 to the absorbent core 4. Wile

thet hransuaEeen don of thehdisdgesh@lop@nghel side; Ahdaudes

i ber interstices, the interstices are substantially
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

 but also in the regions each defined by a pair of adjacent.

first ridges 21 and a.pair of adjacent:secomd'ridges 22
crossing the pair of adjacent first ridges 21. The ridces

21, 22 have a substantially uniform height_of_O.Z's 2 mm,

- preferably cf 0.3 ~ 1.5 mm. .- Both each pair of adjacent

rldges 21 and each pair of adjacent second rldges 22 are

preferably spaced from each other by a crest-to—crest

'_dlstance of 2 ~ 7 mm, resPectlvely._ The-presence of the

first and second openlngs 12, 14 as well as the first and :

second ridges 21, 22 gives the topsheet 2 shown by Flgs; 4 ~ .

6 an appearance characterized By'fine i:iegulafities and
openings like knitted §eods. " Such ‘an appearance is quite

different from that of an ordinary flat nonwcven fabric; It

should be understood that the'ridges formed. on the topsheet

2 may ccmpfise only cne'grqnp of'the-first and second ridge
groups 21, 22.
Fig. 7 is a diagram illustrating the steps for making

the tcpsheet-z shown by Fig. 4."Thermopiastic synthetic .



smal l er than the openings 12, 14 and a quantity of body fluids
transferring through these interstices is negligibly small conpared to the
quantity passing through the openings 12, 14. It should be understood
~that the thernoplastic synthetic fibers may be also treated to becone
hydrophilic before it is finally formed as the topsheet, if desired.

The backsheet 3 is preferably forned by 3 liquid- inperneable plastic
film and nore preferably fornmed by a %reathable but 1iquid-inperneable

PLest1C C14pd! BBELCF, ofe, BURBUATLYTHL oIk SRR B0 oLt o
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| ~ pressure water jet apparatus 46. The apparatus 46 comprises
jet nozzle-meanS'47-hauing 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 pro;ectlons is contoured -

| substantlally in conformity with that of the flrst openlng
12.. Each of the pro;ectlons has its major axis belng allgned :
with the-direetion in which the web 44 travels. Hav1ng been
treated by the-apparatus 46, the web 44 takes a form of
lnonwoven'fabric composed of the entangled flbers;and having
a plurality_of the first openings 12. Then the web 44 passee
.between a.pairlof-firetuemboesing-rolls-47A,'473 and_thereby '
the second openinge 14 are;mechanicaliy formed. .The'web 441

' then.passes between;a pair of eeeond emboseing.rells 48#4_483-

'rand thereby the first and secend'ridée.groups 21;f22. The
treatment by the first and second embossrng roll palrs 477,
47B 483, 483 1s preferably carrled out at an 1ntermed1ate
_temperature between the ncrmal_ room temperature ‘and a
Itemperature .corresponding' to tnel meltind point; .more
:preferablydat a temperature substantially cerrespOnding to a

softening temperature of the web 44. After embossing'



Wth the napkin 1 of the above-nentioned construction, the first opening
12 has its dinension as neasured longitudinally of the napkin 1

enl arged as the topsheet 2 is pulled in the direction indicated by the
arrows X (i.e., toward the longitudinally opposite ends 6, 7 thereof). On
the other hand, the first opening 12 has its dinmension as neasured
transversely of the napkin 1 cOrrespongiﬁgly reduced, sonetines preventing
body fluids fromflowing into the first opening 12. Wile the second

opening 1l4:alk3pmAae, the HeBPRE 98 Rax E‘Fﬁa%ﬂ ?.% Lt‘ﬁ%g'ffoﬁi B%' laY £f11t gngnapkin

1, its dlnen5|on ad measured transverse y-of the na I's not too
reduced to t body fl ui tom flow into t on OReni.ng, 14.
Fo 5 i s gl Labe; apploprbate aiBChaigh £ be Tand od RHE derdtaing

openi ngs 12, 14 are deforned as the topsheet. 2 is pulled toward the -
transver sewheoppepﬂﬁocu wakingethe, topsheet 2 may the mpdikiedsao ras ¢t ed by

the arrows Y. . As shown, ~ the first opening 12 I's not so significantly
def ormed t gorir ehen‘fsebodyl bpeindagsr 40 Elsowelq talze i tfirstOand &eidiRY

hand, the second opening 14 has its di nension as neasured
- ridge groups 21, 22 s:.mmltaneously by a s:.ngle step of
embossing treatment. It is also possible to replace et 1east
one of the first and second emb0881ng roll pairs 47A, 47B-
.48A, 48B by a deboss1ng roll pair. |
The topsheet_according to the invention used in body
fluids'absorbent artiCIe comprises the'first openings each
substantially in oval shape hav1ng its major axis extending
im a given direction and the 'second openings each_
substantially in ovai shape:havinggits.major axis extehding :
-orthogonaliy to the Qimen directioh;'.with'such anhuniQue
'orrangement, a‘desired liguid-permeebility of the topsheet :
can be 'maintained. by the first openings or the second
openings, depending on. whether the topsheet is pulled in the
given direction or in the direction orthogonal to the given
-g-direction.:' | |
‘With the embodiment'of the.topsheet having a plurality
of ridges, the ridges cooperate with the presence of_the
first.and_second openings to give the.topsheet en_outer

appearanceilike the knitted goods.'



tfansversely of the napkin 1 enlarged and its di mension as neasured

l ongitudinally of the napkin 1 is further reduced, : . soneti nmes
preventing body fluids fromflow ng thereinto. It will be apparent
fromthe behavior of the topsheet 2 as illustrated by Fi . body

fluids discharged on to the topsheet 2 can rapidly transfer throGgmpe
t he

first or second openings 12, 14 to thejfbsorbent cor um(‘
direction in which the napklnlls puIIed Inthls\

transfer bgpgymf ggl gﬁA&mﬁl tfge topsheet 2 to the absorbent dore 4'is
reliably assure Figs. 4, 5 and 6 are respectively a fragnentary

plan viewsimilar to Fig. 2 shovm ng a variant of the invention, a
sectional view thereof taken along line V - V and a secti onal 'vi ew t her eof

taken along line VI - VI both in Fig. . It _should be understood that the
fibers 11 g.;e noR lhgwidrpermeable topsheet forming at least a part of

body fluids abSbrbent article, said topsheet comprising:
s;id topsheet having a sk:.i.rll-contactable- side .and a
skin-.nbncontat:téble side intended to and h_ot intended to come
J".n'.'l contact with the skin of a wearer of said article,
're_spect'j_.vely,' séid tqpsheét being formed by a no_riwovep_-fabric
made of:thermoplastic l'éjn_thetic fibérs each having a_fineness _
of 0.1 ~ 10 deniers én_d a length of éo - 70 mm - and
_mec':hanica—lly enta'ngled .Iso as to extend | 'in parallel one to
another substantlally in -one dJ.rectJ.on and to leave a
pluralrty of 11qu1d-permeahle openlngs prov1d1ng a total area
larger._' than a total area provided by J.nt,erstzl.ces of the
'entangled"_fibé_rs; and | |
said .t.)pén'ing;._ including a fif:s_t ,.'groulp._of 6§§nings e_ach'
- having a sub-stantiélly ‘oval shape defined. by .'a. méjo: éxis |
théréof extending Suh_sf_éntial.ly in parallel to said one
directioﬁ and a’ mi’no'i' axis théréo’f "c_aXtend-in.'g 6rthogona11y to
saia one direc'tioﬁ' and a secona groﬁp of dpenings, ‘eaéh h_aving'.'
é éubétantially o#al shape definéd by a minor axis thereof
| ext_ém_iihg ubstantially in péfallei fo said one direction and.

a major axis thereof extending orthogonally to said one



t hese figuresf The topsheet 2 according to this variant is formed with a
plurality of first ridges 21 extending obliquely upward fromleft to
right as viewed in Fig. 4 in parallel one to another. The topsheet 2 is

formed also with a plurality of second rldges 22 exLend;ng_gbngumﬂgL__

dowmmward fromright to left ‘as viewed in Fig | magi nary |ines

i ndi cate respective crests 21A, 22A of j e ri dges 21 ﬁ“l“"l“ﬂ" Im Et 2
has a skin cont actabl e 'si de 26 intended come

wear er' a&kgctgag a skin- noncontactable S|de 27 int éndéd hot® tJ cone
in contact w t : -12- the wearer's

skin when the napkln 1is worn. As viewed in the transverse section of
the ridges 21, 22; the side 27 is configured so as to cone in contact with

the wearer's skin (not shown) at the crests 21A, 22A. The first and second
2. The topsheet - according to Claim: 1, wherein said

. topsheet is formed with a plurality -of ridges obliquely
extending so as to intersect said one direction and
protruding 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.

q.i" The topsheet accbrdingltq'Claim;3, wheréln said first._
anq.second groups'éf qpenings.coﬁprise thoée formed_iﬁ_said '
"flrét and 39condlgr§ups of ri&ges, respec#lvely, én& those
fofmed lﬁ-regions eaqh'dgfined by a pair of adjacent_ridges_'
belonglng.ta éaid_fitst.group énd.a pair of adjaceﬁt rldgés

'belonélhg'to said secbnd groﬁp.

-5, A method for making a llquld—permeable topsheet
deflnlng at least a part of body fluids absorbent article,

said'method comprising the steps of:



openings 12, 14 are distributed not only on the ridges 21, 22 but al so in

the regions each defined by a pair of adjacent f|rsL~LLdges_2i—and—a—palr
of adjacent second ridges 22 crossing the pair of adjacent first r|dEes

21.. The ridges 21, 22 have a substantially uniform JMH” I"jwﬂllﬂ
preferably of 0.3 - 1.5 mm. Both each pair of adja

each pair of adjacent second ridges 22 g&e preferably spaced f¥om each
ot her by a crest- to crest distance of respectlvely The

.presence of the ir nd qpenings 14 as S the first and
second ri dges 21 22% PS&%“?ﬁ%aﬁbp %§ ébsﬁ% ﬁ? FPds rmogp tic

appear ance characterlzed by fine irregularities and genln like knitted
goods. SuE¥nkhekigedrihaxs i saghi haviag rar dgngthomf ndd BRdiang y

flat nonwoven fabric. It should be understood that the ridges forned on
‘the topsheebnvéyinyg thepwebe imhloneoddrgictiipngf the first and second ridge

groups 21, 22. Fig. 7 is a diagramillustrating the steps, for making
the topsheet 2 showajRéchitg %a hiBR" PREsA%EC vt e§éf streams onto
| said er being conveyed se as to entangle said fibers and
simultapedusly -to form first greup -of liquid-perﬁeable
oPeninge eech having a_'major- axis thereof e#tending.
subsﬁantially in peralle1 tq said one direciion and a minor_
axis thereof extending.6fthogona11ylto.eaid one direction; -
and o
| c;_subjectiﬁg the web formed'wiih seid_fi:st group of
.openings.to a.mEChanicalitreetment so as to form a second
group of openlngs each hav1ng a substantlally oval shape
deflned by a minor axis thereof extendlng substantlally in

‘parallel to said one d;rectlon and a.mmjor axis thereof

.extending'otthogohally'fo;said one direction.

6... - The 'in_ethod-a'ccorld.:i'.ng 1_'40. Cleim 5, furﬁil_er comprising the.
step qf_forﬁingg simultanebﬁelylwith 6# after the treetmeﬁt
: fo_ form said _openingei a-'éluralify of ridges obliquely
e#tehding'in perallei ope.to another so as-to'intersect said
“one direction in ﬁhich seid web is'conveyed and to pretrude

from one side of said web.



- 13- étaple fibers 41 are treated by a conbing roll 42 to forma web 44
whi ch is conveyed by an endl ess belt 43 to a high pressure water jet

apparatus 46. The apparatus 46 conprises jet .nozzl
plurality of articles and a solid nolding roll 48. l]!!ﬂﬁ%llﬂ“‘”lﬂiu [ ng a
plurality of projections (not shown) dlstr but ed erceon | m as

pattern and each of the projectior cont our ed substantlally in

conformity with that of the first openi 12 Each of the projections has

;£ngﬁjsor ﬂ;;?ngﬁ{)een T ea%eﬁg%&%hg%ggpldgagﬁu?%é&% %Qﬁﬁmfgﬁé a form

nonmnzgﬂ_fabrlc conmposed of the entangled fibers and having,

pI urality iguely ; extepdingySa 2asTii %‘I\Eeﬁ\%%cﬁ4sﬁé:§sé§‘-r?ﬁ3v€§bnla pai r
of first enbossing rolls.-47A, 47B and thereby the second openings 14 are
mechani cathicho reeeid WéllhelsvedaouWeyedeooxppssee aefweeb groaprobf ridgesd
enbossing rolls 48A 48B

‘extending in parallel one to another and a second group of

ridges extending in parallel one to another so as to

intersect said firsi: group of ridges.

8. The method according to Claim 5, wherein said
‘mechanical treatment to form said openings is any one of a

. e:_hbossing treatment and a debossing treatment of said web.



and thereby the first and second ridge groups 21, 22. The treatnent by
the first and second enbossing roll pairs 47A, 47B; 48A, 48B is preferably
carried out at an internmediate tenperature between the nornmal room
tenperature and a tenperature -corresponding to the nelting_ pajnt,
.nore preferably at a tenperature substantially corrg el
softening tenperature of the web 44. _After enbossi!
-14- treatnment, the web 44 is taken up’in the form , into
appropriate dinmension to be usedyag ghp RORshept 2. e—steps for nmaking

t he topsheet 2 nay be nodified so as to formihe second openings 14 as
wel |l as the first and second ridge groups 21, 22 sinultaneously by a
single step of enbossing treatmment. It is also possible to replace at

| east one of the first and second enbossing roll pairs 47A, 47B;

' LIQUID-PERMEABLE TOPSHEET FOR BODY FLUIDS ABSORBENT

ARTICLE'AND METHOD OF MAKING THIS TOPSHEET

A topSheet-for body'fluids'ébsofbent_article is_madé
of,thermoplasfic.synthetié fibers_mechaﬁicéliy.enténgled so
‘as to extepd substantially iﬁ a:desiréd éne-direcfion'hnd

: .formed w_ifh l'iquid-pengteéble openings. ':?lie lopenirig-s COﬁp;'isg
a firét'group of_openiﬁgs éach'haVingié,Substantiallyioyal
‘shape defined by its_majq; axis extendin§_subsfantiallf in
parallel'tO'the.di:ection in which the'fiberéfextend and its
minbr'axis_exteﬁding 6rthb§onaiiy to thé-majqf"aXis and a
second grqup'df.openiﬁgs'eaéh_haVing-a substéntial;y-0va;
shgpé defined-by‘its:ﬁinor axis'éxtendiné sﬁbstantiéliyfin
pérailel'to fhe_ditectioﬁ.in §hiéh'the~fiberé-11 gktendiand'

its major axis extending orthogonally to the minor axis.

Refér-to'Figi,Z.

—————

- This Sheet Has Bee

.



48A, 48B by a debossing roll pair. The topsheet according to the
i nvention used in body fluids absorbent article conprises the first
openi‘ngs each substantially in oval shape having its mgjor axis extending

..in a. given direction and the second openings each substantially in

" oval 'shape having its major axis ext efl ﬁhg orthogonally to the given
direction. Wth such an unique arrangenent, a desired |liquid-perneability
of the topsheet can be maintained by the first openings or the second
openi ngs, dependi ng on whether the topsheet is pulled in the given
direction or in the direction orthogonal to the given direction. Wth the
enbodi nent of the topsheet having a plurality of ridges, the ridges
cooperate with the presence of the first and second openings to give the
topsheet an outer appearance |ike the knitted goods.




-15- WHAT IS CLAIMED | S: 1. A I|qU|d perneabl e topsheet formng at

| east a part of body fluids absorbent article, said topsheet conprising:
sai d topsheet having a skin-contactable side and a skin-noncontactabl e
side intended to and not intended to cgze in contact with the skin of a
wearer of said article, respectively, ai d t opsheet being fornmed by a
nonwoven fabric mnade of thernoplastic synthetic fibers each having a
fineness of 0.1 ~ 10 deniers and a length of 20 ~ 70 nmand nechanically
entangled so as to extend in parallel one to another substantially in one
direction and a plurality of Iiquid- pséneable openi ngs,@rovi di ng
a total area !:D|4§E an a total area provi ded/by |nterst|ces(6? t he
entangl ed fibérs said openlngs |ncI4&|ng a first gfoup o

openi ngs each having a sub =¥s 9 ' '
t her eof extending substantl LI %% kll

)

m nor axi s thereof extendi g no aI
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said one direction and a second group of openings each having a
substantially oval shape defined by a m nor axis thereof extending
substantially in parallel to said one direction and a mmjor axis thereof
extending orthogonally to said one di rection. 2. The
topsheet according to Claim 1, wher eBA5 said topsheet is formed with a
plurality of ridges obliquely extending so as to intersect said one
direction and. protruding fromsaid skin-noncontactable side toward said
ski n-cont act abl e si de. 3. The topsheet according to Caim2,
wherein said plurality of ridges conprise a first group of oridges and a

second groupr' Gdg& I ntersecting said first group of /2




-

ridges. 4. The topsheet according to Claim3, wherein said first and
second groups of openings conprise those forned in said first and second
groups of ridges, respectively, and those forned in regions each defined
by a pair of adjacent ridges belongingﬁéo said first group and a pair of

adj acent ridges belonging to said sec group. 5. A method for
making a |iquid-perneable topsheet defining at |east a part of body
fluids absorbent article, said nethod conprising the steps of:

-17- a. continuously feeding a web of thernoplastic synthetic
fibers each having a length of 20 ~ 70 mm and convygying tl® web in one

direction; I

FIG.7
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b. directing a high pressure water jet streanms onto said web being
conveyed so as to entangle said fibers and sinultaneously to form first
group of liquid-perneable openings each having a nmjor axis thereof
extending substantially in parallel gg'said one direction and a m nor

axi s thereof extending orthogonally t Sai d one direction; and C.
subjecting the web formed with said first group of openings to a
mechani cal treatnment so as to forma second group of openings each having
a substantially oval shape defined by a m nor axis thereof extending
substantially in parallel to said one direction and a maj or axi s thereof
extendi ng orthogonally to said one direction. 6. The met hod accordi ng
ta Claimb5, further conprising the step of formng, sinmultaneously with or
after the tre‘éé}nt to formsaid openings, a plurality of ridges
obliquely extending in parallel one to another so as to intersect said
one directionﬂ!’vwnch said wed-is conveyed and to protrude from one side
of said Web. e o |




I

: -

-18-. 7. . The nethod accor di ng to Caim®6, wherein said ridges obliquely
extending so as to |ntersect said direction in which said-weh is conveyed

COMXyS TIAN PAGENTD Ejges extending in parallel onpajficafgatiNier and
a smﬁml' ?4 ridges extending in parallel one to anof ggl%;&ﬁﬁ% to
i ntersect-sard fiTst—gro 'TJdgeS 8" Fre—Tmettrod——accordrng—to
Cl giBex 18, \ME&WETHEMIEA@EKQNMMW!ofeamﬁs!ﬂthetﬁ@ﬁtfsmm sai d openings is any

on

of —a _ETTDOSSFITQ Treatment and a Juebossi ng treatirerit of —sard-wel:

A top sheet (2) for body fluids absorbent article is made of thermoplastic synthetic fibres (11) mechanically entangled so
as to extend substantially in a desired one direction and formed with a liquid-permeable openings. The openings
comprise a first group of openings (12) each having a substantial oval shape defined by its major axis extending
substantially in parallel to the direction in which the fibres extend and its minor axis extending orthogonal to the major
axis and a second group of openings (14) each having a substantially oval shape defined by its minor axis extending
substantlally in parallel to the direction in Whlch the ﬁbres 11 extend and its major axis extending orthogonal to the
minor axis. :
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