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-2- LI QU D- PERMEABLE TOPSHEET FOR BODY EXUDATES ABSORBENT ARTI CLE
APPARATUS AND METHCD FOR MANUFACTURI NG SAME The present invemjtgg sigl-ages
to a |iquid-perneable topsheet for a body exudates absorbent article such
as a sqﬁftary napkin or a disposable diaper, an apparatus and a nmethod for
manuf®&t uri ng the topsheet. Japanese Laigigpen Pat ent Appl i cat i l®SND.
Sho57- 82505 di scl oses a di sposabl e di aper™ having a topsheet conpose@f8f a
hydr ophobi ¢ net-1i ke sheet of thernoplastic synthetic resin and a

hydr ophilic sheet such as a qﬁﬂﬂﬁfﬁﬂ%ﬁ$ﬁﬁ§ﬁﬁﬁSﬁéﬁéﬂﬁﬁﬁe hydr ophobi c

‘not-1like sheet is placed on the™hy sheet and these sheets are

I ntegrally bonded together. by subject] t t-

treat ment. Japanesef'cg%i%f?%e%‘%@g éﬁ%ﬁ’ﬁgﬁﬁio&ﬂéeﬁm m%@gdl scl oses
a body exudates absorbent article such as a sanitary napkin having a
topsheet conposed of a |i @¥DdMETHOD FOR MANUFACTURING SAME v/

The present invention relates to a liquid-permeéble
topsheet for a'body exudates absorbent article such as a
sanitary napkin or a disposable diaper, an apparatus and a
mefhod for manufacturing the topsheet.

Japanese Laid-Open Patent Application.No. Sho57-82505
discloses a disposable diaper having a topsheet composed of
a hydrophobic net-liké sheet of fhermoplastic synthetic resin
‘and a hydrophilic sheet such as a nonwoven fibrous shegt.
The hydrophobic not-like sheet is placed on the hydophilic
sheet and these sheets are integrally bondgd together by "
subjecting them to a heat-embossing treatment.

“Japanese Laid-Open Patent Application No. Hei7;328061
discloses a bodf exudates absorbent article such as a
sanitary hapkin having a topsheet composed of a liquid-:
permeable nonwoven fibrous sheet and a plurality of parallel
liﬁes of film strips of thermoplastic synthetic resin. The
film strips are placed on an upper surface of the liqpid-
permeable nonwoven fibrous sheet and these aré integrally

heat-sealed under a pressure so that regions of the nonwoven



per meabl e nonwoven fibrous sheet and a plurality of parallel lines of film
strips of thernoplastic synthetic resin. The filmstrips are placed on an

tpper surface of the |iquid- perneable nonwoven fibrous sheet and these are
i ntegrally heat-seal ed under a pressure so that regions of the nonwoven

-2 fibrous sheet exposed between each pail of adjacent filmstrips may keep
a liquid-perneability. In these known topsheets, the net-like sheet and the
filmstrips certainly serve to inprove a strength of the topsheet, to

Conceal mendtPEANS: SRREF e xRS G HESR, SBCH HRAM® CBFe asiTReI  £T 1°
such as a diaper or a sanitary napkin. However, in these known topsheets
obt ai ned by skaligisngnay keep a liquid-permeability.

In these known topsheets, the net-like sheet and the
film strips certainly serve\to improve a strength of the
topsheet, to control a direction in which body exudates flow
within the topsheet and to conceal menstruai discharge
absorbed in an absorbent core of an.erticle such as a diaper
or a sanitary napkin.

However, in these known topsheets obtained by welding
the net-like sheet or the film strips onto the nonwoven
fibrdus sheet, welded areas tend to have a rigidity higher
than that at non-welded areas and thereby tend to deteriorate
a softness of the topsheet as a whole. With a consequence,
these’topsheefs are necessarily poor in their fitness to the
wearer's skin and a feeling to wear and cause leakage of body

exudates from the article.

In view of the foregoing probleﬁs, it is a prineipal
object of the invention to allow a plurality of'filamente of
thermoplastic synthetic resin to_be continuously bonded to an
ﬁpper surface of a nonwoven'fibfous sheet of thefmoplastic_
synthetic resin in order to ‘obtain a liquidfpefmeable

topsheet without deteriorating a softness of the tdpsheet due
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the net-like sheet or the filmstrips onto the nonwoven fibrous sheet,

wel ded areas tend to have a rigidity higher than that at non-wel ded areas
dnd thereby tend to deteriorate a softness of the topsheet as a whole. Wth
a. consequence, t hese topsheets are necessarily poor in their fitness to the
.wearer's skin and a feeling to wear and cause |eakage of body exudates from
the article. In view of the foregoing prD%TenB it is a principal object of
the invention to allow a plurality of filanents of thernoplastic synthetic

“resin to be continuously bonded to ap_upper surf e of ven fi brous
sheet of th&Chofusdh i PRHMELiTr rekfn g#ﬁforﬂé? tosuﬁgtagﬁggﬁloratl°n

| i qui d- per neabl e topsheet w thout deteriorating a softness of the topsheet
due - 3- taccepiablyoaildiewgiatoed. if any, wth such deterioration

A.liquid-permeable'topsheet for body éxudétes absorbent
article according-to the invention comprises:

a liquid-permeable nonwoven fibrous éheet of
thermoplastic synthetic resin and a plurality of_filaments of
thermoplastic synthetic resin;

the filaments exﬁending in one direction parallel to
one another and continuously bonded to an upper sufface of "

. the nonwoven fibrous sheet longitudinally thereof, and

a composite sheet of these nonwoven fibrous sheet and
filaments describing undulations having crests and froughs
both extending transversely of the filaments and alternately
repeating longitudinally of the filaments at a predeterminded

pitch.

An apparatus for manufacturing a liquid-permeable
topsheet for body exudates ébsorbent article according to fhe'
. invention comprises:
a pair of mutually'engageab}e'embossing means for a
embossing treatment of Ia continuous composite sheét,‘web
composed of a 1iqﬁid-perme5ble nohwaven fibrous sheet of

thermoplastic synthetic resin and a plurality of filaments of



acceptably alleviated. A liquid-perneable topsheet for body exudates
absorbent article according to the invention conprises: a

- 11 qui d- per reabl e nonwoven fibrous sheet. of thernoplastic synthetic
resin and a plurality of filanents of thernoplastic synthetic resin; the
~filanments extending in one direction parallel to one another and

- continuously bonded to an upper surface of the nonwoven fibrous sheet

| ongi tudinally thereof, and a conposite sheet of these nonwoven fi brous

SiEendtng | ORISR BRI SeOIa IR GIEYR, ! e

ext endi ng transverse | V'r epeat i

longitudinally of the filanments at a predeterm nded pitch. An apparatus for
manuf act ur i RELRLL&Li R RRecanpher pandcFonbinpens lExbanded £8sannapper

article according to the invention conprises: a pair of mutually engageabl e
enbossi ng neansfdae of the nonwoven fibrous sheet longitudinally thereof;

the embossing means including a first roll and a second
roll;

the first roll being provided on a cifcumferential
surface thereof with cones aﬁranged in a plurality of lines
extending in an axial direction thereof as well as in a
circumferential direction thefeof; |

the second roll. being provided on a circﬁmferential
surface thereof with crests of an inverted V-shaped cross-
section and troughs of a V-shaped cross-section arranged in
a plurality of lineé in an axial direction thereof so that
the crests and troughs are alternatively arrange in a
-circumferential diredtion thereof; and

wherein a line of the cones of the first roll arranged
in the axial direction thereof is received by the
cérrrequnding trough of the second ;oll while the crest of
the second roll is received betwéen two lines of cones which
are adjacent to each other in the circumferential direction .

thereof.

A method for manufactufing a liquid-permeable topsheet
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enbossing treatnment of a continuous conposite sheet web conposed of a

| i qui d- per meabl e nonwoven fi brous sheet of thernoplastic synthetic resin
and a plurality of filaments of . -4- thernoplastic synthetic resin
extending in .one direction parallel to one another and continuously bonded
to an upper surface of the nonwoven fibrous sheet |ongitudinally thereof;

t he enbossing neans including a first rolT and a second roll; the first
roll being provided on a circunferential surface thereof with cones

R e T
provi ded on a ol rounf erent gl suriac, Lherepl wi th erests of an inverted
| composing a continuous"composité sheet web by
iﬁtegrally bonding a plurality of filaments of thermoplastic
synthetic resin onto é surface of a nonwoven fibroﬁs sheet of
thermoplastic synthetic resin so that the filaments is spaced
apart from- and in parallel to one another along a
longitudinal direction thereof; and
feeding the composite sheet web into a space between a
pair of mutually engageable embossing means for an embossing

treatment, while the filaments remain in a thermally softened

state.

In the topsheet according to!the invention, both the
ﬁpper surface of the nonwoven fibrous sheet and the filaments
continuously bonded thereto present the ‘crests and the
troughs alternatély appearing longitudinally of the filaments
and respectively extending transversely of the filaments.
Such topsheet can be easily éurved longitudinally of the
filaments and relatively soft, since the crests and the
froﬁghs form a bellows-like structure. Body exudates
absorbent article using this topsheet is easily curved in

conformity with a contour of the wearer's body to achieve a



section and troughs of a V-shaped craoss-section arranged in a plurality of
Llnes In an axial direction thereof so that the crests and troughs are
alternatively arrange in a circunferential direction thereof; and wherein a
ltne of the cones of the first roll arranged in the axial direction thereof
I's received by the corrrespondi ng trough pf the second roll while the crest
of the second roll is received between tWo |ines of cones which are

adj acent to each other in the circunferential direction thereof. A nethod

abor bont - aB0PE) & LhARSRII iy K (IRATH RTo Lompr | ses 1 he St eps of |
-conposing a continuous conposite _sheet web Dby . .

- According to the embodiment in which the fiber density
of the nonwoven fibrous sheet progressively increases from
the crest to the trough, body exudates can easily spread frém
the crest ﬁoward the trough. In view of a fact that the
trough tends to be spaced ffom the wearer's skin, body
exudates discharged on the topsheet rapidly go away from the
wearer's skin into the core. Accordingly, an undesirable
feeling of wetness dﬁring use of the body exudates absorbent
article is effectively alleviated by use of such topsheet for
such article.

According to the embodiment in which the topsheet
includeé an opening of relatively large dimension in the:
bottom of each trough, fibers around such opening extend
downward in contact with the core and promote body exudates
.coliectgd in each trough to move into the core. With a
consequence, an undesirable feeling.of'wetness experienced by
the wearer of the body:exudates absorbent article is further
alleviatea by ﬁse of such topsheet for the article.
particularly when a fiber density is adjusted to be
relatively high around the opening, the feeling of wétness'is

more significantly alleviated.

Wwhen the lower side of the topsheet has convexities,
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integrally bonding a plurality of filaments of thernoplastic synthetic
resin onto a surface-of a nonwoven fibrous sheet of thernoplastic synthetic
Fesin so that the filaments is spaced apart fromand in parallel to one
anot her along a longitudinal direction thereof; and feeding the conposite
-sheet web into a space between a pair of nutually engageabl e enbossi ng
means for an embossing treatment, while the filaments remain in a thermally
softened state. In the topsheet accordlng to the invention, both the upper
-surface of the nonwoven fibrous sheet and the filaments contlnuousI& bgnded
thereto predde bordosmr ofi eaghd toeaahy degweld) keptadd Flesesrntgct wit
longitudinally of the filaments and respectively extending transversely of
the fil amentthe Sukigubpsiiessrisamt becozei | ancur vrbnatres t udodyl | pxofaties
filaments and relatively soft, since the crests and the troughs form a

bel | ows- 11 Keyo 13ldddd!l £ thl@@!ryou@ﬁueatxﬁév@biﬁfaeaheaebrel e using this
topsheet is eaS|Iy curved
Other and further objects, features and advantages of

the invention will appear more fully from the following

discription.

Fig. 1 is a perspective view of a sanitary napkin as
partially broken away;

Fig. 2 is a fragmentary scale-enlarged plan view of a
topsheet; -

Fig. 3 is a sectional view taken along line III-III in
“Fig. 2;

fig. 4 is a sectional view taken along line IV-IV in
Fig. 2;

Fig. 5 is a sectional view takep along line V-V in Fig.
2; and

Fig. 6 is a view similar to Flg 3 but showing a
variant of the topsheet.

Fig. 7 is a view similar to Fig. 4 but showing a
vafiant of the topsheet.

Fig. 8 is a view similar to Fig. 5 but show.ing a

variant of the topsheet;
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conformity with a contour of the wearer's body to achieve a

-6- good

fitness to the wearer's skin. According to the enbodi nent in which the
fi ber density of the nonwoven fibrous sheet progressively increases from
the crest to the trough, body exudates can easily spread fromthe crest
toward-the trough. 1In view of a fact that the trough tends to be spaced
fromthe wearer's skin, body exudates di3€harged on the topsheet rapidly go
away fromthe wearer's skin into the core. Accordingly, an undesirable
feeling of wetness ,during,use of .the body exudates absqrbent  article i

e?g ging

effectively allevifded Dyldsé SCheRaFiGoRFERP

Fve dhesy 9% (2 PALE P

to the enbodi nent in which the topsheet includes an opening of relatively

| ar ge di nensmbossindeolls;

Fig. 10 is a side view of the pair of embossing rolls

as they are engaged with each other;

Fig. 11 is a side view of an alternative pair of

embossing rolls as they are engaged with each other; and

Fig. 12 is a side view showing still another pair of

embossing rolls as they are éngaged with each other.

Sanitary napkin 1 shown by Fig. 1 in a perspective view

‘as partially broken away comprises a liquid-permeable

topsheet 2, a liquid-impermeable backsheet 3 and a liguid-

absorbent core 4 disposed therebetween. The topsheet 2 and

backsheet 3 are bondéd to each other in thei: regions

extending outward beyond a peripheral edge of the core 4.

The topsheet 2 comprises a nonwoven fibrous sheet 6 and a

plurality of filaments 7 bonded to and extending on an upper

surface of the nonwoven fibrous sheet 6 parallel to one

anotheér longitudinally of the napkin 1.

Figs. 2, 3 and 4 are respectively a fragmentary scale-

enlarged plan view, a sectional view taken along line III-III

and a sectional view taken along line IV-IV both in Fig. 2.

The nonwoven fibrous sheet 6 is formed by. treating
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bottom of each trough, fibers around such opening extend downward in
contact with the core and pronote body exudates collected in each trough to
nove into the core. Wth a consequence, an undesirable feeling of wetness
experienced by the wearer of the body exudates absorbent article is further
al l eviated by use of such topsheet for the article. Particularly when a
fiber density is adjusted to be relativel¥§ high around the opening, the
feeling of wetness is nore significantliy alleviated. Wen the | ower side of
t he topsheet has cqnvexjti es, : 7- .the bottom of_ eagch traough .i 1. kept
in close coftfmaRastire ?Yﬁﬁ?%té%sﬁﬁggﬁF @&%?%uﬁpSﬁ%ﬁ%?gsg§85§p§§&&§tes
‘collected in this trough to nmove into the core. .Qther _and further objects,

f eat ures andnsbkenbegentangled or intertwined. The filaments are-formed

of thermoplastic synthetic resin and have lower surfaces S
continuously bonded to an upper surface 9 of thelnonwoven
fibrous sheet 6. Each filament 7 is spaced apart from the
adjacent filament by a predetermined distance.

As will be apparent from Figs. 3 and 4, the upper
surface.Q of the nonwoven fibrous sheet 6 and the filaments
7 have crests'il and ﬁroughs 12 alternately-appeariné at a
precietermined period in a longitudinal direction of the
filaments 7. These. crests 11 and troughs 12 extend
transversely of the filaﬁents 7, i.e.; transversely of the
napkin 1 as viewed in Fig..l. As it.is best seen in Fig. 5,

“between each pair 6f adjacent filaments 7, the upper surface
9 of the nonwoven fibrous sheet 6 may be substéntially the
same level as apices 10 of the filaments 7 or at the level
higher than the apices 10. A fiber density of the nonwoven
fibrous sheet 6 may progressively increase from the crest 11
to the adjacent trough 12, as shown by Figs. 3 and 4 (cf. the
darkest portions), or may remain substantially ugiform.
Alternatively, the fibers may be locally sparse at a bottom
of each trough 12 so as to form an opening 15 passing through

the nonwoven fibrous sheet 6 as seen in Figs. 2 and 3.



the invention wll appear nore fully fromthe follow ng discription. Fig.

i s a perspective view of a sanitary napkin as partially broken away; Fig. 2

's a fragnentary scal e-enlarged plan view of a topsheet; Fig. 3 is a
sectional view taken along line IlI-I1l1 in Fig. 2; Fig. 4 is a sectiona

view taken along line IV-1Vin Fig. 2; Fggb 5 1is a sectional view taken
|

along line V-Vin Fig. 2; and Fig. 6 is

ewsimlar to Fig. 3 but

showi ng a variant of the topsheet. Fig. 7.is a viewsimlar to Fig. 4 but

showing a varl ant of ttﬁé {fg%%%gapns t%' mgyi géa atlééﬂll‘ﬁi.rgﬁ %z%xﬁ:d %hléu'[

show ng a vad

opening 15. Such opening 15 is shown in associated with the
trough 12A in Fig. 3. |

It will be apparent from Fig. 5, which is a sectional
view taken along line V-V in Fig. 2, that the trough 12 has
the second crest 17 and the secoﬁd trough 18 alternately
repeating in its longitudinal direction (from the left hand
to the right hand as viewed in Fig. 2). It should be
understood that a height of the second crest 17 does not
exceed a height of the crest 11. The second trough 18 may
have its fiber density higher than that of ﬁhe crest 17 and
may have the opening 15 as shown by Figs. 2 and 3.

Figs. 6 and 7 show a variant of the topshéet 2 in a
sectional view similar to Figs. 3 and 4, respectively.
According to this variant of the topsheet 2,l its upper
surface is similar to that in the topsheet 2 shown by Fig. 3
but its lower surface is not flat. More specifically, a

lower surface of the crest 11 is formed with a concavity 31

_while a lower surface of the trough 12 is formed with a

convexity 32.
The sanitary napkin 1 employing the topsheet 2 of such
arrangemeht can be smoothly curved in conformity with a

contour of the wearer's body with a good fitness because the

1



-8- Fig. 9 is a schematic perspective view of a pair of enbossing rolls;
Fig. 10 is a side view of the pair of enbossing rolls as they are engaged
W th each other; Fig. 11 is a side view of an alternative pair of enbossing
rolls as they are engaged with each other; and Fig. 12 is a side view '

showi ng still another pair of enbossing_&qus as they are engaged with each
other. Sanitary napkin 1 shown by Fig. 17n a perspective view as '
partially broken away conprises a |iquid-perneable topsheet 2, a

{her cbet oot CERME Hops RebE oo AR Raliendcrdmeichy Ak (R ff e,

their regi ons extendi ng outward_beyond a per|pheral edge of _t he re.4.
J troughs 125’ Most of mghstrua di cgarge mgves from £he® 16w

fiber density regions to ﬁhe high fiber density regions,
specifically to say, spreads from the crests 11 to the
troughs 12, then from the bottoms of the troughs 12 into fhe
core 4. During use of the napkin 1, the topsheet 2 tends to
be maintained in contact with the wearer's skin principally
at the crests 11 and to be spaced from the wearer's skin at
the froughs 12. As a result, menstrual discharée spreading
. into the troughs 12 gets away from the wearer's skin and this
phenomenon advantageously contributes to alleviate an
uncomfortable feeling of wetness which otherwise would be
experiencéd by the wearer. Forming the bottom of each trough
12 with the opening 15 of a sufficiently 1arge dimension
allows menstrual discharge sﬁaying in.this trough 12 to be
more rapidly moved to the core 4. Particularly in the
embodiment 6f the topsheét 2 shown by Fig. 6, a peripheral
region of each opening 15 is sufficiently kept in contact
with the core 4 to promote a desired movement of menstrual
discharge. When the upper surface 9 of the nonwoven fibrous
sheet 6 lies at a substantially the same level as the apices
10 of the filaments 7 or at a level higher than the apices

10, a touch'peduliar to synthefic resin can be effectively



The topsheet 2 conprises a nonwoven fibrous sheet 6 and a plurality of
‘filaments 7 bonded to and extending on an upper surface of the nonwoven

fi brous sheet 6 parallel to one another |ongitudinally of the napkin 1.
Ftgs. 2, 3.and 4 are respectively a fragnentary scal e- enlarged plan view,

a sectional view taken along |ine III-II# and a sectional view taken al ong
line IV-1V both in Fig. 2. The nonwoven~™ ?Erous sheet 6 is forned by
treating t hernopl astic synthetic fibers so as to beconme hydrophilic and

to be entangled qr .infertwiped, The filanments are forned of .therng stic
synthetic r i?"éﬁd:%\?é‘dl rtgﬁﬁﬁﬁgt;?%ﬁﬂa}’ﬁﬁﬁsﬁv g’ %(Yé‘c#t gnggl)ggper
surface 9 of the nonwoven fibrous sheet 6. Each filanment,6 7 i s spaced, apart

fromthe adjldikenttquchunemines a gdizestecpntagtdioh dhe. fhkanertspd WaHHr ent
fromFigs. 3 and 4, the upper

the wearer's skin can be reduced. The topsheet 2 having
undulations on either side thereof as seen in Fig. 6 serves
to improve a cushioning effect when the topsheet 2 comes in
contact with the wearer's skin.

Fig. 8 shows a variant of the topsheet 2 in a sectional
view similar to Fig. 5. In this variant, therefore, the
trough 12 has the second crest 17 and the second trough 18
alternately repeating in its loggitudinally direction.

An apparatus and a method manufacturing the topsheet 2
shown in Figs. 6, 7 and 8 will be briefly described. First
of all, a continuous sheét web of nonwoven fibrous sheet
adapted to become the individual nonwoven fibrous sheets 6 is
fed in one direction at a predeterminded velocity. On ﬁhe
other hand, ah extruder (not shown) is used to éxtrude a
plurality of continuous filaments adapted to form a part of
the individual topsheets 2 so that these filaments are placed
on an upper surface of the web parallel to one another along
a direction in which the web is fed and in the same velocity
as that of the web. The er and the filéments are subjected
to an embossing 'treatmentl while the filaments are in a

softened state thereof so that they are integrally bonded



surface 9 of the nonwoven fibrous sheet 6 and the filanments 7 have crests
11 and troughs 12 alternately appearing at a predetermned period in a
Fongi tudi nal direction of the filanments 7. These crests 11 and
troughs 12 extend transversely of the filaments 7, i.e., transversely of
t he napkln 1 as viewed in Fig. 1. As it i.s best seen in Fig. 5, between
each pair of adjacent filanments 7, the odBer surface 9 of the nonwoven

fi brous sheet 6 may be substantially the sane | evel as apices 10 of the
filaments 7 or at the |evel higher than the apices 10.. A fiber density of

t he nonwovertadgeihtmr abetatt Wag %ﬁ@@r%%@?ve??eﬁﬁéré&getFPBﬁhﬁhéeéﬂg?Fdil
to the adjacent trough 12, as shown by Figs. 3 and 4 (cf. the darkest

portions), o rmrmeméncsubssanui alndy the ftarough® t B2 nahi vhey indieiduedr s
may ‘be locally sparse at a bottom of each trough 12 so as to form an

opening 15 RHGeLd P Wik SHRfAINOUSEH thisY Qay SBeebntidkcueeeonipoTiTe 2
sheét web is obtained. This composite sheet.web is cut into
the individual topsheets 2.

An exémple of the continuous sheet web which can be
used in this process is a thermal bond nonwoven fibrous sheet.
made of polyethyléne and polypropylene core/ sheath conjugated
staple fibéf (EAC-704V06, ES fiber manufactured by CHISSO
CORPORATIOﬁ'in Japan) of which a fineness is 1 ~ 104, and a
length is 30 ~ 100mm, and has a basic weight of 10 ~ 40g/m?,
an apparent thickness of 0;1 ~ 0.4mm and a fiber su;face
treated to have a desired hydrophilicity. An example of the
continuous filaments which can be used in this'process have
a width of 0.1 ~ 1.0mm and a thickness of 0.01 ~ 0.07mm
‘extruded from a mixture of 95 ~ 60% by weight of low density
polyethylene (EXCELLEN VL800 manufaqtured by SUMITOMO
CHEMICAL COMPANY, LIMITED in Japan) h_aving a density of 0.905
~ 0.93.and a melt flow rate of 10 ~ 25 and 5 ~ 40% by weight
of an auxiliary agent serving to facilitate the formation of
filaments, microcrystalline wax serving as a blood repellent
| agent and TiO, as a .colorant, - ete. These filaments are

preferably placed on the web parallel to and being SPaced



-10- Sonmetines the fiber density nmay be relatively high around the opening
15. Such opening 15 is shown in associated with the trough 12A in Fig. 3.

[t will be apparent fromFig. 5, which is a sectional view taken along lLine
V-Vin Fig. 2, that the trough 12 has the.second crest 17 and the second
~trough 18 alternately repeating in.its longitudinal direction (fromthe

- left hand to the right hand as vi ewed inlﬁrg. 2). It should be

understood that a height of the second crest 17 does not exceed a hei ght of

the crest 11. The second trough 18 may have jts fiber density higher than
that of theaPa&st fFP%ﬂRPQnﬂpé%ﬁRFt %ﬁgﬁT 5 as shown by Figs. 2 and 3.

Figs. 6 and 7 show a variant of the topsheet 2 in a sectional view simlar
to Figs. 3 and 4, Fiespegt iisely. sabenaticy perspectivei y¥ievofshowingpshset .
2, its upper surface is simlar to that in the topsheet 2 showmn by Fig. 3

: partially broken away, embossing roll means 120 used to form

the crests and the troughs in the composite sheet web and

Fig.llo is;a-fragmentary side view thereof, in which the

composite sheet web is indicated by_an imaginary line and

designated by reference numeral 115. Tﬁe embossing ;oll

means 120 comprise an upper roll 126A and a lower roli 120B.

The upper roll.120A is provided with pyrémidal cones ;23

arranged in a plurality of lines extending in an axial

direction A-A as well és in a circumferential di:ection B-B

of the roll 120A. The lower roll 120B, on the other hand; is

provided with cres.ts 121 of an inverted V-shaped cross-

section and troughs 122 of a V-shaped corss-section arranged

in a plurality of lines in an axial directién C-C so that the

crests 121 and troughs 122 are alternétely afranged iﬁ a

circumferential direction D-D oflthe roll 120B. The upper

and lower rolls 120A, 120B are engaged with each other as

they rotate clockwise and countercldckwise, respectively.

Specifically to say, a line of_pyramidé; cones 123 of the

upper roll 120A arrapged in the axial direction A-A thereof

are received by the corresponding trough 122 of the -lower

roll 120B as the line of pyramidal cones 123 have rotated



but its |ower surface is not flat. Mre specifically, a |ower surface of
the crest 11 is formed with a concavity 31, while a | ower surface of the
frough 12 is formed with a convexity 32. The sanitary napkin 1 enpl oying
the topsheet 2 of such arrangenent can be snoothly curved in conformty
with a contour of the wearer's body wth_a good fitness because the

t opsheet 2 behaves as bell ows forned by‘ﬂﬁé crests 11 and the troughs 12.
Most of menstrual- discharge noves fromthe | ow fiber density regions to the

high fiber density regions, specjfjcal tp sa preads.fromthe crests 11
to the trougeymXo ?F%E%W‘?cﬁ% vieved o%bﬂs RzWﬁﬁFS“PRE gg‘?e 4.

During use of the napkln 1, the topsheet 2 tends to be maintained in
cont act mntmnéxtvmﬁaeofstﬁenlgwencmn&ﬂ3A2ﬁBtm§ aessiyerd begweenpswo

spaced fromthe wearer's skin at
lines of pyramidal cones. whlch are adjacent to each other in
the circumferential direction B-B.

Figs. 10, 11 and 12 illustrate various mannérs in which
the uppér and lower rolls 120A, 120B are engaged with each
other. 1In the case illustrated by Fig. 10, each pyramidal
cone 123 of the upper roll 120A has substantially thé same

. cross-section as those of the crest 111 and the trough 112 of
the lower rbll 120B, so that a gap formed between the upper
.and lower rSlls 120A, 120B is substantially uniforﬁ. In fhe
case illustrated by Fig. 11, the gap formed between the upper
and lower rolls 120A, 120B varies frgm the minimum.Between an
apex of each pyramidal cone 123 and a bottom of the
corresponding trough 112 to the.maximum between a base of
each pyramidal cone 123 and an apex of the coiresponding
crest 111. 'In the case illustrated by Fig. 12, the gap
varies from the minimum between the base.of each pyramidal
cone 123 and the apex of the éorresponding crest 111 to the
maximum beﬁﬁeen thelapex'of each pyramidal cone 123 and the
bottom of the corresponding trough 112. In these

embodiments; the pyramidal cone 123 of the upper roll 120A is

preferably configured so that its circumferential cross-



2

t Re troughs 12. As a result, nenstrual discharge spreading into the troughs
12 gets away fromthe wearer's skin and this phenonenon advant ageously
contributes to alleviate an unconfortable feeling of wetness which
otherwi se woul d be experienced by the wearer. Form ng the bottom of each
~trough 12 with the opening 15 of a suffigiently large dinension allows

menstrual discharge staying in-this trough 12 to be nore rapidly noved to
the core 4. Particularly in the enbodinment of the topsheet 2 shown by

Fig. 6, a perj I ' | LS ffl.Gl Kk Is
cont act i BRI RASPEY e Sk BENRY pone Sy bheEERaLYy B ts
di scharge:. \Wen the upper surface 9 of_fhe nonmnvgﬁofibrous she

f

[
at a subst adficduded RAGLEP | €Skt BRIt hk0 apFcdl 10 2pd ?ipﬁﬁﬁﬁ%sg7ogssat

a level higher than the apices 10, a touch peculiar to synthetic resin can
‘be effectivdly- 5mm). The crests 111 and the troughs 112 of the lower

roll 120B may be dimensioned so as to aéhieve any one of the
manners iilustréted by Figs. 10, 11 and 12. An included
angle of the pyramidal cone 123 in its axial cross-section
may be same as or differeht from the included anglé P.

By embossing the composite sheet web 115 by the upper
and lower rolls 120A, 120B, spoté on an upper surface of the
composite sheet 115 pressed by.the pyramidal_cbnes 123 are
significantly depressed in a'funnei-shape and undersides of
these spots project downward. Lower. ends of these
projections are sometimes crashed through under a‘pressure
exerted by the apices of the pyramidal cones 123 and, in

'consequence, individual fibers of the sheet web 115 are
fluffed downward or forcibly spaced from one another to form
the openings 15. The apices of the §yramida1 cones 123 are
intermittently arranged aiially of the upper roll 120A, so
the funnel-shaped depressions of the sheet 115 and the
correspondingl projections on an underside thereof are
intermittently arranged transversely of the sheet. In this_
way, the sectional configurations shown by Figs. 5 througﬁ'S

are obtained. The trough group 12 of the topsheet 2 is



-12- alleviated and the topsheet 2 as a whole can provide a cloth- |ike
touch, since a direct contact of the filaments 7 with the wearer's skin can
be reduced. The topsheet 2 having undul ations on either side thereof as
seen in Fig. 6 serves to inprove a cushioning effect. when the topsheet 2
"comes in contact wwth the wearer's skin. E;g. 8 shows a variant of the
topsheet 2 in a sectional view simlar Fﬁ'Fig. 5. In-this variant,
therefore, the trough 12 has the second crest 17 and the second trough 18

alternately gepeati.ng [n,i.ts laengitudinal |y, dir L on n pak.at a
met hod namﬁéﬁé%ﬁ#rﬁftﬁelFBESﬁge%hf:§¥g%ﬁ%qéi4€§$é%,1%§éﬁ§88%&%I%§§§%é
briefly described. First of all, a continuous sheet web of nonwoven fi brous
sheet adapt drqughhdoef the tranghdgEPuRohiARd the convestidat anderd yiaw i n
one direction at a predeterm nded velocity. On the other hand, an extruder
(not shown) tlse useshdlos ek8rare fiophedabyt yhef inddviiduals plramieials cadwst ed
to forma part of _ _

123. The openings 15 in the trough group 12 are formed by

the apices of the pyramidal cones 123.

The composite sheet web 115 subjected to the embossing
treatment as described above is now cut in a predeterminded
dimension to be used as the topsheet 2 of the sanitary napkin
1. It should be understood that the presSing force exerted
by the pyramidal cones 123 sometimes causes the individual
fibers to hang down from the convexities 32 on the lower
surface of the sheet web 115 and these fibers may be
intertwined with individual fibers of the liquid-absorbent
core 4 to prevent the topsheet 2 from being readily spaced
from the core 4. Furthermore, the filaments of the composite
sheet web 115 advantageously prevent the structure of the
nonwoven fibrous sheet from being disturbed before and after
the embossing treatment.

Though an apparatus and a method for manufacturing the
topsheet 12 shown in Figs. 3, 4 and 5 is not illustrated
here, this topsheet 15 can be obtained by treating it with

the upper roll 120A and a lower roll having a smooth surface

of appropriate hardness made of paper , nonwoven fibrous



the individual topsheets 2 so that these filaments are placed on an upper
surface of the web parallel to one another along a direction in which the
web is fed and in the sane velocity as that of the web. The web and the
filaments are subjected to an enbossing treatnment while the filanments are

in a softened state thereof so that they gge integrally bonded - 13-
together and, at the sane tine, crests a troughs designed to formthe
crests 11 and the troughs 12 in the individual topsheets 2 are shaped. 'In

this way, a_continugus. . conposit heet IS, O Lpe j 'ﬁﬁﬂgﬁskbfl
sheet web igﬁgﬁ%"i FHE i i5|88§5 ’tg\;ﬁﬁee& giéi% gfa}rggﬁez of the
conti nuous sheet web which can be used in this process is a thermal bond

nonwoven fi BE8Bs sheet made of pol yet hyl ene and pol ypropyl ene core/ sheat h
conj ugat ed .
' It should be understood that the process according to

the invention is not limited to use of the above-mentioned
pyramidal cones 123 but the cones of any other types such as
trigonal pyramids may be used without departing from the
.spirit and the scope of the invention.

The entire disclosures of Japanese Patent Appliqatioh
Nos. ﬂei8—43223 and Hei8-43224 filed on February 29, 1996
including specification,.drawiﬁgs and abstract are herein

incorporated by reference in their entireties.
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staple fiber (EAC-704V06, ES fiber manufactured by CH SSO CORPORATI ON in
Japan) of which a fineness is 1 - 10d, and a [ength is 30 - 100mm and has
a basic weight of 10 .- 40g/n{err] an apparent thickness of 0.1 - 0.4nm and
a fiber surface treated to have a desired hydrophili f the
continuous filanents which can be used h%+his procegmmummmﬂm}“

- 1.0nm and a thickness of 0.01 - 0.07mm extruded from a an %t ute df 95 -
60% by wei ght of |ow density polyethylene- (EXCELLEN VL800 manufactured by
SUM TOVO CHENMXTALT SCYBNMED LIS TED i n Japan) having a density of 0.905 -
0.93 and a nelt flowrate of 10 - 25 and 5 - 40% by wei ght of an auxiliary
agent serving to facilitate the formation of filanents, mcrocrystalline
‘wax serving as a bl ood repellent agent and TiQ2 as a colorant, etc. These

fitaments are prefen oy PAlapl o PEplRleLHSY bolty' 8x 8R4 OE! ik SAAGH

article comprises:

a liquid-permeable nonwoven fibrous sheet of
thermoplastic synthetic resin and a plﬁrality of filaments of
thermoplastic synthetic resin;

the filaments extending in one direction parallel to
one aﬁother and continuously bonded to the upper surface of =
the nonwoven fibrous sheet longitudinally thereof; and

a composite sheet of the nonwoven fibrous sheet and the
filaments d33cribing undulations having crests and troughs_
both extehding transversely of the filaments and alternately
repeating longitudinally of the filaments at a predeterhinded

pitch.

2. A topsheet according to Claim 1, wherein the troughs
describe relatively fine undulations repeating at a

predeterminded pitch transversely of the filaments.

3. A topsheet according to Claim 1, wherein the upper
surface of the nonwoven fibrous sheet lies substantially at

the same level as or at the level higher than apices of the



-14- apart fromone another by 0.3 ~ 2nm Fig. 9 is.a schematic perspective
Vview show ng, as partial Iy broken away, enbossing roll means 120 used to
Torn1theJ "t nm oughs in the conposite sheet web and Fig. 10 is a
f ragment m,l "m“ mmﬂ eof in which the conposite sheet web is
i ndi cat ed *by “anti ntgi hary I|ne and desi-g@tat ed by reference nuneral 115.
The enbossing roll neans 120 conprise an upper roll 120A and a | ower roll
120B. The upper roll 120A is provided with pyram dal cones 123 arranged in
a pluralityfalamnents betwadhngach paimxofil adjaeentofiilamensswel | as in a
circunferential direction B-B of the roll 120A. The lower roll 120B, on the
other hand, is provided with crests 121 of an inverted V-shaped cross-
section and troughs 122 of a \hshaped corss-section arranged in a plurality
of lines in,an ax g ion C- §: %h # t he res s 121 gﬁ trou hs 122
are alterna?ély arr 5hge QCE?F ot etR }ﬁFmd r ¥PPERTD- an?ﬁg V&P
120B. The ugper
- ibrous sheet has a fiber denSLty progressively increasing

from the crest to the adjacent trough.

5. A topsheet according to Claim 1, wherein the nonwoven

fibrous sheet has an opening in a bottom of each trough.

6. A topsheet according to Claim 1, wherein a lower
surface of the nonwoven fibrous sheet is downward convex at

each troughs.

7. A apparatus for manufacturing a ligquid-permeable
topsheet for body exudates absorbent article comprises: |

a pair of mutually engageable emboséing means for a
embossing treatment of a continuous composite sheet web
composed of a liquid~permeable nonwoven fibrous sheet of
thermoplastic synthetic resin and a plurality of filaments of
thermoplastic éynthetic résin extending in one diﬁectibn
-parallél to 6ne another and continuously bonded to an'upper

surface of the nonwoven fibrous sheet;

the'emboséing'means including a first roll and a second



and lower rolls 120A, 120B are engaged with each other—as—theyTotate

cl ockwi se and count ercl ockwi se, respectively. Specificall - I ne
of pyram dal cones 123 of the upper roll 120A arrangeﬁ!““ﬂl‘lﬂlmm“‘
dirrection A-A thereof are received by the correspondi " ok the
 lower roll 120B as the line of pyranidalz”ones 123 have rotated .= -15-

" down to a bottomposition as viewed in Fi“g.” 9 whereupon the crest 121 of
the lower roll 120B is received between two |ines of pyram dal cones which
are adjacent_t.q each other in the circunferential direction B-B. Figs. ‘10,
11 and 12iIHQ£$¢aIe various manners in which the upper and lower rolls’
120A, 120B are engaged with each other. In the_ case illustrated by Fig. 10,
each pyranmi dal corde28iEstt oldppbeipg IPRFOded s o8yt SALFEMERrERE iddne

surface thereof with.cones-érranged in a plurality of lines,
extending in an axial direction thereof as well as in a
circumferential direction thereof;

the second roll being provided oﬁ a circumferential
surface thereof with crests of an inverted V-shaped corss;
section and troughs of a'V-éhaped corss-section arranged in
a plurality of lines in an axial direction thereof so that
the crests and troughs are alternatively arrange in- a
circumferential direction thereof, and

wherein a line of the cones of the first roll arranged
in the axial direcion thereof is received by the:
correéponding trough of the second.roll'while_the crest of
the second roll is received between two lines of cones which

are adjacent to each other in the circumferential direction

thereof.

8. An apparatus according to Claim 7, wherein the cones

are pyramidal cones or circular cones.

"~ 9. An apparatus accordomg to Claim 7, wherein the

apparatus further comprising an extruder for continudusly



cross-section as those of the crest 111 and the trough 112 of the |ower

roll 120B, so that a gap forned between the upper —and rower rolts I20A,

120B is substantially uniform In the case illustr ' t he gap

fornmed between the upper and |lower rolls 120A, 1zoﬁlm|mﬁls“"ﬁ"“]]ﬂm m ni num

bet ween an apex of each pyram dal cone 123 and a bottom- mhes »
correspondi ng trough 112 to the maxi nunTd€Tween a base of each pyram dal

" cone 123 and an apex of the corresponding crest 111. In the case

illustrated by Fi,g. 12 t%e ap varies fromthe m ni mum bet ween the base of

each pyram 8& rugangishe, &lgﬂgngﬁex of the corresponding crest 111 to the

maxi mum bet ween the apex of each pyram dal cone 123 and the bottom of - the .

corresponding trough 112. In these enbodi nents, the pyram dal cone

123 of the upper roll 120A'is preferably configured so that its '

circunferengpal ChOmEthod for manufacturing a liquid-permeable topsheet

for body exudates absorbent article “according to the
invention comprises the stepé of:

composing a continuous composite sheet web by
integrally bonding a plurality of filéments of thermoplastic
synthetic resin onto a surface of a nonwoven fibrous sheét.of
thermoplastic synthetic resin so that the filaments ére
spaced apart from and in parallel to one anotﬁer along a
longitudinal directibn thereof; and

feeding the cbmpbsite sheet web into a space between a
paif of mutuallyfengageable embossing means fbr an embossing-
treatment, while the filaments remain in a thermally softened

state.

11. A method according to Claim 10, wherein the nonWoven
fibrous sheet in continuously fed in one direction at a
predeterminded velocity, and the other hand, the filaments
are continuously fed onto the nonwoven fibrous sheet in the
same direction and at the same velocity as thdse of the
nonwoven fibrous sheet, with the filament being continuously

extruded with an extruder.



-16- section passing the apex of the cone 123 preferably has i'ts included
angle P (cf. Fig. 10 of 30 - 70[err] and a height Hof 1 - 5m). The crests

111 and the troughs 112 of the lower roll 120B may be W to
athi eve any one of the manners illustrated by Figs. 10ﬂ|lmrmllﬂmﬂllmu*m
. included angl e of the pyram dal cone 1_23"8n its axial ctosSs-dect'iofl mhy be

~ sane as or different fromthe included 'é?\ Fe P. By enbossing the conposite
sheet web 115 by the upper and | ower rolls 120A, 120B, spots on an upper

surface of e co i sheet 11 rLes : e. ] o] .are
si gni ficant ?'depggg‘gtghgldngg% E#ﬂ‘glgf)s?%ap%gﬁa% %&n’deﬁélgée%gg#héh%??&égg S
project downward. Lower _ends of _these projections are sonetines
crashed t hr BEGRSURIEBPLA S dh9se S&Y thartdy ¥h& e&- of the pyranidal
cones 123 and, in consequence, individual fibers of the sheet web 115 are
fluffed downward or forcibly spaced fromone another to formthe openings
15. The apices of the pyram dal cones 123 are




intermttently arranged axially of the upper roll 120A, so the
funnel - shaped depressions of the sheet 115 and the correspondi ng
proj ections on an underside thereof are intermttently arranged
transversely of the sheet. In this way, the sectional configurations shown
by Figs. 5 through 8 are obtained. The trough group 12 of the topsheet 2
S -17- fornmed by a line of the pyram4dal cones 123 and t he second
trough 18 of the trough group 12 and the convexity underlying the troughs
18 are formed by the individual pyéagiqu ones 123. The openings 15 in
the trough group 12 are fornmed by th prc sfof The pyram dal cones 123.
The conposite sheet web 115 subjected to the enbossi ng=t " SBREEN
descri bed above is now cut in a predeterm nded dinensiJth§ g?ﬂéggd as {he
t opsheet 2 of the sanitary napkin | REP
LIQUID-PERMEABLE TOPSHEET

FOR BODY EXUDATES ABSORBENT ARTICLE, APPARATUS

AND METHOD FOR MANUFACTURING SAME

A'topsﬁeet for body exudates absorbent article includes
a hydrophilic nbnwoven fibrous sheet and a plurality of
thermoplastic synthetic resin filaments extending in one
direction parallel'to one another and continuously bonded to
an upper surface of the nonwoven fibrous sheet so that a
composite sheet of these sheet and filaments have crests and
troughs alternately repeating longitudinally of the filaments
and respectively extend.transversely of the filaments. An
apparatué and a method for'manﬁfcturing the-toﬁsheet are also
disclosed, wherein a pair of mutually engageable embossing
rolls are used for forming the crests and the troughs onto

the coposite sheet.

This Sheet Has Been Relilaced

woter vorse. 5. NHIIAININ




1. It should be understood that the pressing force exerted by the pyram dal
cones 123 sonetinmes causes the individual fibers to hang down fromthe
convexities 32 on the lower surface of the sheet.web 115 and these fibers
may be intertwined with individual fibers of the |iquid-absorbent core 4 to
prevent the topsheet 2 frombeing readily spaced fromthe core 4.
Furthernore, the filanents of the conpo§M@e sheet web 115 advant ageously
prevent the structure of the nonwoven fibrous sheet from being disturbed
before and after the enbossing treatnent. Though an apparatus and a net hod
for manufacturing the topsheet 12 shown in Figs. 3, 4 and 5 is not
Illustrated here, this topsheet 15 can be obtained by treating it with the
upper roll 120A and a |l ower roll having a snmooth surface of appropriate

har dness nmade of paper, nonwoven fi brous

S
™



-18- sheet, plastic or rubber,

etc.

in place of the | ower

roll 120B. It

shoul d be understood that the process according to the invention is not.

limted to use of the above-nentioned pyram dal

any other types such as trigonal

fromthe spirit and the scope of the inveniion.

Japanese Patent Application Nos.

February 29, 1996 including specification,
i ncorporated by reference in their entireties.

cones 123 but the cones of

pyram ds nay be used wi thout departing

Hei 8- 4

The entire disclosures of
and Hei 8-43224 filed on

drawi ngs and abstract are herein
-19- WHAT IS CLAIMED I S:

1. A |iquid-perneabl e topsheet for body exudates absorbent
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article conprises: a | i qui d- per nreabl e nonwoven fibrous sheet of
thernmopl astic synthetic resin and a plurality of filanments of thernoplastic
synthetic resin; the filanents extending in one direction parallel to one
anot her and continuously bonded to the upper surface of .t he nonwoven
fibrous sheet longitudinally thereof; ang 2 conposite sheet of the nonwoven
fi brous sheet and the filanents descri bi 6 undul ati ons having crests and
troughs both extending transversely of the filaments and alternately
repeating longitudinally of the filanments at a predeterm nded pitc 2.
A topsheet according to Caim1l, wherein the troughs describe relatfvely
fine undul ations queating at a predeterm nded pitch transve seLé/%f t he
filaments. 3. A t,opsh accordi ng Claim 1, Avherein theZuppler surface
frous sl b A

of the nonwoven fib;ggg_ﬁ\ggiﬁ#les S anti al | the sane/l evel a§ or at
the level higher fhan apic the—A—————A— —
!




L d

-20- filaments between each pair of adjacent filanments. 4. A topsheet
according to Claim1l, wherein the nonwoven fibrous sheet has a fiber
density progressively increasing fromthe crest to the adjacent trough. 5.
A topsheet according to Caim1l, wherein the nonwoven fibrous sheet has an
opening in a bottom of each trough. 6. A topsheet according to daiml,
wherein a | ower surface of the nonwoven #/8r ous sheet i's downward convex at
each troughs. 7. A apparatus for manufacturing a |iquid-perneable
topsheet for body exudates absorbent article conprises: a pair of nutually
engageabl e enbossi ng nmeans for a enbossing treatnent of a continuous
conposite sheet web conposed of a |iquid-perneable nonwoven fibrous sheet
of . o




+

t hernopl astic synthetic resin and a plurality of filanments of thernoplastic
synthetic resin extending in one direction parallel to one another and
continuously bonded to an upper surface of the nonwoven fibrous sheet; the
enbossing neans including a first roll and a second -21- roll; the first
roll being provided on a circunferential surface thereof wth cones
arranged in a plurality of lines, extend?ﬁ@ in an axial direction thereof
as well as in a circunferential direction thereof; the second roll being
provided on a circunferential surface thereof with crests of an inverted
V-shaped corss- section and troughs of a V-shaped corss-section arranged in
a plurality of lines in an axial direction thereof so that

120A
o A : 120A }120
f;ds;_ | B | 120B
B /c
~ C

W)

122 3 12 FIGS
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the crests and troughs are alternatively arrange in a circunferenti al
direction thereof, and wherein a line of the cones of the first rol
~arranged in the axial direcion thereof is received by the correspondi ng
- trough of the second roll while the crest of the second roll is received
. between two lines of cones which are adjacent to each other in the
circunferential direction thereof. 8. 6/fn apparatus according to Claim 7,
wherein the cones are pyranidal cones or circular cones. 9. An
apparatus accordong to Claim 7, wherein the apparatus furt 2@@

nts.

conprising an extruder for continuo 2té& ' -% ~~extruding the i
10. A nethod for manufacturing a Iig -perne.ﬂBe t opsheet ’//r




for ‘body exudates absorbent artlcle accordlng to the i.nvention conprises

the steps of: osin a cont i NUOUS—EBRPEsH-e—sheet—web—by—nt-egratty
bondi IuraIS RERORDY 6%%®N&&7P@9§%t hétic resin onto a
surf a nonwoven f| brous sheet |of thernoplastic synthetic resin so
"that - #Me filanents are spaced apartlfromand in parallel to one another

~al OHQX'EOEFRJIENBSWAGIF ectlon thereof and feedi ng the corrp05| te sheet vveb

ossi ng reatrrent whil e the fllarrents re'rral nin a therrrall softened
St at e. . - l '\“LI 'A ';LL". LT ""' 3 _\ ;_.J.& & 1"4' B nl__ JE_L.EA'.,LALI Bk OUS

shieet APPARATUSANDMETHGOD FORMANUEACTHRINGSAME et er ni nded vel oci ty,
-and the ot her hand the filanments are continuously fed onto the nonwoven
fijor ous\ sdsphéeti() fdrd)dﬂ@r@tudatés?ﬁlﬁsomnﬁ aficR! intldessa Wipdrophitic Inbﬁwaﬁent fimees of
thte NORKEY §B) fanB' # Phurkli§ebf thiirkbplhiR Sinkifie YesiifilBged ) WstRinding in one
direction parallel to one another and continuously bonded to an upper surface (9) of the
nonwoven fibrous sheet (6) so that a composite sheet of these sheet and filaments (7) have
crests (11) and throughs (12) alternately repeating longitudinally of the filaments and
respectively extend transversely of the filaments (7). An apparatus and a method for
manufacturing the topsheet (2) are also disclosed, wherein a pair of mutually engageable
embossing rolls (120A,120B) are used for forming the crests (11) and the througs (12) onto
the coposite sheet.

,} Fig. 3.

|
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extruded with an extruder. -23- 12. A met hod according to C aim 10,
wherein the enbossi ng nmeans conprises those set forth in daim?7.

K_/I

-24-

ABSTRACT

LIQUID-PERMEABLE TOPSHEET FOR BODY EXUDATES ABSORBENT ARTICLE,

APPARATUS AND METHOD FOR MANUFACTURING SAME

A topsheet (2) for body exudates absorbent article

—

includes a hydrophilic nonwoven fibrous sheet (6) and a

plurality of thermoplastic synthetic resin filaments _(7)

extending in one direction parallel to one  another and
continuously bonded to an upper surface (9) of the nonwoven
fibrous sheet _(6) so that a composite sheet of these sheet and

filaments (7) have crests (11) and throughs (12) alternately

repeating longitudinally of the filaments and respectively
extend trénsversely of the filaments (7). An apparatus and a
method for manufacturing the topsheet (2) are also disclosed,
wherein a pair of mutually engageable embossing- rolls (120A,
120B) are used for forming the crests (11) and the througs

(12) onto the coposite sheet.

Fig. 3
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