TOPSHEET FOR DI SPOSABLE BODY FLUI DS ABSORBENT GARVENT AND

« METHOD FOR MAKI NG THI S TOPSHEET This invention re ates gen aIIy to
a topsheet used in body ftuid absorbent garnment su éﬁ
di aper, a sanitary napkin or the |ike. Japane t Ap catlon
Publ i cati on (Kokoku) No. Sho57-17081 discloses a to sheet conprising a

plastic film fornmed with a plurality-bf tapered |iquid-passages. A snooth
upper surface of the filmis intended to put in contact with the skin of a

wear er. The TORRHEED EQR RESRHPEABLE BORY DS ABFCRBERT EARMENTm and
extend downward fromthe upper surface toward the |ower surface of the
film JapanescANRi METHED FoR cMAX PG| THES | DOPSHEERI ) No. Hei 4- 82977
di scl oses a topsheet conprising a pair of ribs extending in parallel to
each other, another pair of ribs extending in parallel to each other and
orthogonally to fifrst-nentioned pair of ri bs, and air-perneable and

roiSture: Per A S ARSI OGS AT | TSgdgs et BedhL fGehuoy R 1o
OO Ny Fraid Ca?ééé‘égégt “gatmont such as & disposabie diaper, a
’

sanitary napkin or the like.

Japanese Patent Application Publication (Kokoku) No.
Sho57~17081 discloses a topsheet comprising a plastic film
formed with a plurality of tapered liquid-passages. A smooth
upper surface of the film is intended to put in contact with
the skin of a wearer. The liquid-passages open in the upper-
surface of the film and extend downward from the wupper
surface toward the lower surface of the film.

Japanese Laid-Open Patent Application (Kokai) No. Hei4-
82977 discloses a topsheet comprising a pair of ribs
extending in parallei to each other, another pair of ribs
extending in parallel to each other and orthogonally to
first-mentioned pair of ribs, and air-permeable and moisture-
permeable openings formed in regions defined by the two pairs
of ribs.

The liquid-passages and the openings prov;ded in the

“$

foregoing topsheet certainly effective to transfer discharged

body fluids to a liquid-absorbent core directly underlying



body fluids to a |iquid-absorbent core directly underlying

-2- the topsheet. However, the topsheet disclosed in the Japanese
Pat ent Application Publication No. Sho57-17081 has its upper surface
except the openings of the respective |iquid-passages put in direct
contact with the skin of a wearer. The topsheet disclosed in the
Japanese Lai d- Open Patent Application2No. Hei4-82977 has the ribs each
presenting a cross-sectional shape curved so as to widen toward an

absor bentheotepshewtdi atel y underlying the ribs. Such topsheet is put in
contact with the skin of a wearer not only crests of the respective ribs

but al so portipsgeddiraCeRt tbSskéeEEidisclosed Wi Hd gapalndee pheRglkeet s, an
area over which the topsheet™ is put in contact with the skin of a wearer

i ncrease . [ i Vet h i i h pRer rf
(openin933525335?P§?P§§§$g3§g33:geb§¥%§ﬁ?13@%&9ﬂgécﬁtgfﬁggﬁ%§ﬁrg%%§h causes
stuffiness and/or eruption due to wearing, the garnent. I.n view of
the probPEREPisthgvePreRendaclEfirdresRRetive tlignidnasfadas r d& of the
i nvention to provide inproved body fluids absorbent garnment assuring a
wear er tdilectr emntact with the skin of a wearer. The topsheet

disclosed in the Japanese Laid-Open Patent Application No.
Hei4-82977 has the ribs each presenting a cross-seétional
shapé curved so as to widen toward an absorbent core
immediately underlying the ribs. Such topsheet is put in
contact with the skin of a wearer not only crests of the
respective ribs but also portions adjacent the crests.

With these known topsheets, an area over which the
topsheet is put in contact with the skin of a wearer
increases as an area occupied by the openings in the upper
surface (opening area ratio) decreases. A garment using such
topsheet often causes stuffiness and/or eruﬁtion due to

wearing the garment.

In view of the problems as have been described above,
it is a principal object of the invention to provide improved
body fluids absorbent garment assuring a wearer to be free
from skin eruption and/or stuffiness even when the topsheet

used in the garment has a relatively low opening area ratio.



fromskin eruption and/or stuffiness even when the topsheet wused in the

=. garnent has a relatively | ow opening area ratio.

- 3- The object set. forth above is achieved, according to one aspect
of the invention, by a topsheet for a disposable body fluid absorbent
garnment conprising the topsheet which is [|iquid-perneable, a

| i qui d-1 nper neabl e backsheet and a rﬁquid-absorbent core di sposed

t her ebet ween, erejn: he topsheet, has, an upper surface intended to
be put in con&gﬁogﬂFﬁttﬁ%tsfﬂWrb@ e dSeACBLAVER | FTRTURY &2 BFhosed
to the upper surface, the upper surface has planar portions extending
subst ant iegplegti pfather invaniiopl aby, a stopshest tfonfa disppsahlendiady i n
parall el one to another in one direction, each rising fromthe |ower

surface tfowddd dbEoPOE Farmeee ddmPeldiny the RcdHed®or whe@B8h and
presenting an inverted V- shape in cross-section, and |iquid-passages

openi ng i _pl i rtions . _é&ﬁﬁ | wn g e | ower
surface %pg#??hggﬁ%%%$ﬂ§%rf§Ee§ﬁ%§§§fn ghéﬁﬁﬁ%bggggggggﬂyaggkgranged
intermttently with respect to the direction in which the ribs extend.
The obj edt¥da-phsarbandy core &isnorsd thersbatweany “hedaidy: aspect of the
I nvention, by a nethod for naking a

the topsheet has an upper surface intended to be put in

contact with the skin of a wearer and a lower surface opposed
to the upper surface, the upper surface has planar portions
extending substantially in a horizontal plane, a plurality of
ribs extending in parallel one to another in one direction,
each rising from the lower surface toward the upper surface
in each of the planar portions and presenting an inverted V-
shape in cross-section, and liquid-passages opening in the
plahar portions and extending downward through the lower
surface from the upper surface wherein the liguid-passages
are arranged intermittently with respect to the direction in
which the ribs extend.

The object set forth above is achieved, according to
another aspect of the invention, by a method for making a
liquid-permeable topsheet for a disposable body fluids

.absorbent garment comprising the step of feeding a web
comprising at least any one of nonwoven fabric and

thermoplastic synthetic resin film between at least one pair



| i qui d- permeabl e topsheet for a di sposable body fluids

conprising the step of feeding a web conprising at |east any one of
nonwoven fabric and thernoplastic synthetic resin film between at
one pair -4- of first and second
rolls arranged in parallel toeach other so as to engage each other and

thereby to enboss the web, wherein: -4- the first roll is fornmed on a

| east

snooth surface thereof wth a glurality of ribs extending in parallel

an axi s of fimetfandtsegppdargl
I nverted V-shape and pyram da

Schrpregedt LAgpraraldsd- teeardnothesn
recesses arranged between each pair of the

adj acentsoi hs itot eamgdgdenddghi otherakhd therdhy taxiembéde sheowebr,ol |

formed on a snooth surface thereof

with first pyram ds adapted to be

recei vedyh¥rbhg: pyranm dal recesses and second pyramds arranged

t he
first

i d it h h i dj ib h b ;
t he mebpygapgdéggr%ééﬁttﬁglﬁ{%éf tl%f ﬁﬁhga{%$$§£?ogthPﬁ%l%&%F%E assages

extending in the direction of a thickness of the web toward one direction

at | eastWishBe PheralbbperfitFbes o2xterding okt Araldads 46 af @xisnet
pyram ds, on

the first roll and each presenting a cross-section in an
invertéd‘v-shape and pyramidal reéesses arranged between each
pair‘of the adjacent ribs intermittently in parallel to the
axis; the second roll is formed on a smooth surface thereof
with first pyramids adapted to be received by the pyramidal
recesses and second pyramids arranged on the same
circumferential line on the second roll alternately with the
first pyramids with the respectively adjacent <ribs
therebetween; and

the web is fed between the first and second rolls to
form 1liquid-passages extending in the direction of a
thickness of the web toward one direction at least under the
cooperation of the pyramidal recesses with the pyramids, on
one hand, and ribs each presenting a cross-section in an
inverted V-shape and projecting toward the other direction
~are formed at least under the cooperation of the ribs with

the first and second pyramids, on the other hand.

t

on

same circunferential line on the second roll alternately with the

en;

absor bent gar nent

(0]

S

and



one hand, and ribs each presenting a cross-section in an inverted V-shape
and projecting toward the other direction are forned at |east under the
cooperation of the ribs with the first and second pyram ds, on the other
hand. Fig. 1 is a perspective view showing a sanitary
napkin as partially broken away; Fig. 2 is a fragnentary perspective
view showi ng a topsheet in an enlargéd scal e; Fig. 3 is a sectional
view taken along a line IIl-11l in Fig. 2; Fig. 4 is a sectiona

vi ew t aken al ofgga lihe a\penspertitie vizw showing ¢. sBnitazyshdpkihew of a
pair of enbossing rolls; Fig. 6 is a fragnentary devel oped vi ew of an

upper rgkl pagfilally brbken &wh§;a fragmentary devel oped view of a | ower
roll. EEtai?s of a di sposabl e body fluids absorbent garnent

di (ot . . : ¢ _
gggg;i Iptn?onoofflgg!ég\nﬁletn}éésgn\%{é lﬁ%‘s%pé%%%%%%%ﬁ%éﬁ%ﬂ’t é%&%‘%‘geﬁnvent I on

gi ven he&eunger in referepce wi,th the
opsheet in an enlarged scale;

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

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

Fig. 5 is a side view of a pair of embossing rolls;

Fig. 6 is a'fragmentary developed view of an upper
roll; and

Fig. 7 is a fragmentary developed view of a lower roll.

Details of a disposable body fluids absorbent garment
according to the invention will be more fully understood from
the description of a sanitary napkin as a specific embodiment
of the invention given hereunder in reference with the
accompanying drawings.

A sanitary napkin shown by Fig. 1 in a fragmentary
perspective view as partially broken away comprises a liquid-

_permeable topsheet 1 defining a surface intended to be in
contact with the skin of a wearer, a liguid-impermeable

backsheet 2 defining a surface out of contact with the skin



acconpanyi ng draw ngs. A sanitary napkin showmn by Fig. 1in a

skin of a wearer, a liquid-inperneable backsheet 2 defining a surfa
of contact with the skin - 6-

wearer and a |iquid-absorbent core 3 désposed between these two she
2. The topsheet 1 and the backsheet 2 are identical to each other i
as wel | aefia wearsezndandplaadddiwite-aRsmrbendt mare 3 Qlispeded rbpbweenns

. fragnentary perspective view as partially broken away conprises a |iquid-

per neabl e topsheet 1 defining a surface intended to be in contact with the

ce out
of a
ets 1,
n shape

extending outward beyond a peripheral edge of the absorbent core 3, these
sheets 1,tRes¢ethongRdetgel her byrheaipsedtedt -and cghé "HafksRESESP Ve
agent (not shown). The topsheet 1 is made of a nonwoven fabric, nore
pr ef er abl fs ep. f . C ak ni e tiCc :sypthetic.fibers
o 60 - 1¥hCo BSREEE CEe 82Eh oL RELILR, PRablhE PR 58 1RVPLPE 44 oo o
pIuraIitnyf ribs 11 extend%g% in parallel one to anqgther transversely of
t he napkiPlaFedacns rEPRt Rogtherqui d QyadsabRely 6 PostiemsheeEeRdéngh pair

of adjacent ribs 11. The backsheet 2 is made of a thernopl ast
synt het i coutward beyond a peripheral edge of the absorbent core 3,

these sheets 1, 2 are bonded together by means of heat-
sealing or adhesive agent (not shown).

| The topsheet 1 is made of a nonwoven fabric, more
preferably of a nonwoven fabric containing thermoplastic
synthetic fibers of 60 ~ 100 % by weight or a thermoplastic
synthetic resin film and has a plurality of ribs 11 extending
in parallel one to another transversely of the napkin and a
plurality of liguid-passages 16 formed between each pair of
adjacent ribs 11.

The backsheet 2 is made of a thermoplastic synthetic
resin £ilm and the absorbent core 3 is formed frém fluff pulp
or a mixture of such fluff pulp and a hydrocolloid material
of high water absorptivity.

Figs. 2, 3 and 4 are a fragmentary perspective view

showing the topsheet 1 in an enlarged scale and sectional

. views taken along lines III-III, IV-IV, respectively, in Fig.

2. Each of the ribs 11 on the topsheet 1 presents a generally

inverted V-shaped cross-section and has a crest 13 defined by

iC



resin fi

. of such fluff pulp and a hydrocolloid materi al

| mand the absorbent core 3 is fornmed fromfluff pulp or a

m xt ure

of high water absorptivity.

Figs. 2, 3 and 4 are a fragnentary perspective view showi ng the topsheet 1

in an en

| arged scal e and sectional views taken along lines II11-111,

V-1V,

respectively, in Fig. 2. Each of the ribs 11 on the topsheet 1 presents a

generally

-7- an

i ncl uded angle of 10 - 90 . The crests 13 of the adjacent

I nverted V-shaped cross-se€f-ion and has a crest 13 defined by

ribs 11

are spacen apaclufiedmanghe oolferi®y~0.%0% 5 rithe Beresta ethofiaithef the

adj acent
extendi n
Each of
a wearer
of the r
at a hei
in a ran
downwar d
| ower

ribs 11, the topsheet 1 is fornmed with planar portions 14

Gid Jackents WIHANT aldey shridegoapalrtPifaBR ageht Bﬁhét%'ydo passag
t he planar portions 14 has an upper surface 14A facing the

R PeriEl RACH BT e ERE RashbORY R8ed | Lo ne Y

ages 16.

ski n of
Each
lies

ht ,of aq§¥e the up er surface 14A. The height _h is preferably
g(e a‘E%h RATRIRNG | g d-9ending 16l xt&Nnds

frontan upper opening 16A in the upper surface 14A beyond
substantially horizontal plane and the liquid-passages 16.

Each of the planar portions 14 has an upper surface 14A
facing the skin of a wearer and a lower surface 14B remote
from.the skin of the wearer. Each of the ribs 11 rises from
the upper surface 14A so that the crest 13 lies at a height
of h above the upper surface 14A. The height h is preferably
in a range of 0.2 ~ 2 mm.

Each of the liquid-passages 16 extends downward from an
upper opening 16A in the upper surface 14A beyond the lower
surface 14B to a lower opening 16B. A length of the liquid-
passage 16 as measured from the upper opening 16A to the
lower opening 16B is preferably dimensioned to be in a range
of 0.2 ~ 3 mm. A diameter of the liquid-passage 16 is
gradually reduced from the upper opening 16A toward the lower
opening 16B preferably so that transversely opposite walls as

viewed in Fig. 3 defining this liquid-passage 16 include an

~angle A of 20 ~ 110° therebetween and the lower opening 16B

has an area of 0.1 ~ 2 mm?’. While a cross-sectional shape of

the liquid-passage 16 as viewed in the radial direction is

t he



surface 14B to a | ower opening 16B. A length of the liquid- passage 16 as

. measured fromthe upper opening 16A to the |ower opening 16B is preferably

di rensioned to be in arange of 0.2 - 3 nm A di ameter of the

| i qui d- passage 16 is gradually reduced fromthe upper opening 16A toward
the |l ower opening 16B preferably so that transversely opposite walls as
viewed in Fig. 3 defining this |iquid8assage 16 include an angle A of 20
- 110[err] therebetween and the | ower_ opening 16B_ has an _area of, 0.1 - 2
m err]. D@k |GritiGadss-Becis opapferableoin grRCrR4UtAAFaddeyd id- vi ened
in the radial direction is -8-  not
critical passage péepeeabhtsi a gemrlar oirapoljpgohadjutxbss peacstiyen Mbtpr esent s
a circular or polygonal cross-section not only fromthe viewpoint of an

appear anG 1§utf s O hié OFY &dago 1yt C¥POAA! aphedrafb¥e Bu@Naq sore g Wmet uri ng

process. Figs. 2 and 3 illustrate the upper opening 16A as presenting an
equi |l ateral hexa on? cross-section Ref erri ng to Fia!?f 3 the walls
def i ni ng SSCP O K& A 88?’395‘&??5&50{6“‘2?5%@0 BhAI REYFREEand tHi e as

the angle at which_ the walls of the ribs 11 slope down so as to define
conti nuods anf fdcddlustypse [HheuitPRRE SRRRRLNG hgé asr Pree@N&ing pit ch of
0.5 - 5 mMnm along the direction in which the ribs 11 extend. The
t opsheet equidrstansdl diexagdmsl beeosslesect ben. abRe€erring to Fig. 3,

the walls defining each of the liquid-passages 16 slope down
at the same angle as the angle at which the walls of the ribs
11 slope down so as to define continuous surfaces. The
liquid-passages 16 are arranged at a pitch of 0.5 ~ 5 mm
along the direction in which the ribs 11 extend.

The topsheet 1 constructed as has been described above
is used with the lower openings 16B of the respective liquid-
passages 16 put in contact with the absorbent core 3 so that
body fluids discharged onto the topsheet 1 may be transferred
under a capillary action of the liquid-passaées 16. To
promote such transfer of body fluids, it will be effective to
coat the topsheet 1 in the proximity of the lower openings
16B with an agent making the topsheef 1 hydrophilic if the
topsheet 1 is made of a nonwoven fabric composed of
hydrophobic thermoplastic synthetic fibers or a thermoplastic
synthetic resin film. Having the topsheet 1 adapted to be

used in a manner as shown by Fig. 1 wherein the transversely



Is used with the | ower openings 16B of the respective liquid- passages 16

_put in contact wth the absorbent core 3 so that body fluids discharged
onto the topsheet 1 may be transferred under a capillary action of the

| i qui d- passages 16. To pronote such transfer of body fluids, it will be

effective to coat the topsheet 1 in the proximty of the | ower openings
16B with an agent naking the topsheet - hydrophilic if the topsheet 1 is
made of a nonwoven fabric conposed of hydrophobic thernoplastic synthetic

fibers orextémeingpl asibe Nt hethe resapkinl middavireading t opahesd 1
adapted to be wused in a manner as shown by Fig. 1 wherein the transversely

S o SRR Bl d e SN aBURIEss et

| ongi t ud rer e napk agal nst the
vagi nal opening of, the wearer. In, additiqn, the resence .of .,the rjbs 11
serves to %7%9%?1tt?%n‘§?$ﬁ%‘?:ﬁa‘?99%+%%s%é tﬁ’reor’ﬁeﬁerr?é'{)'at ?[Hgagﬂlgﬁgnt'o%éﬁeet 1.
Consequently, the napkin evenly fits to the body of the wearer around her
vagi nal dpeeserRcan®idosbenorils vd heseameancont @uevsns lesgibydinakear .
Furthernore, such topsheet is advantageous also in that, while the crests
13 of thecrespestfnmn Igditerdal iy @npthei BopShéettl W Thnskguehitlyof thie
wearer as the napkin
napkin evenly fits to the body of the wearer around her
vaginal opening and does not give her an uncomfortable
feeling to wear. Furthermore, such topsheet is advantageous
also in that, while the crests 13 of the respective ribs 11
are put in contact with the skin of the wearer as the napkin
is worn, the planar portions 14 remain spaced from the skin
of the wearer and thereby aeration channels (grooves) are
formed between each pair of the adjacent ribs 11 extending
transversely of the napkin. Such aeration channels serve to
alleviate a possibility that the wearer might otherwise
suffer from eruption and/or stuffiness.
Figs. 5, 6 and 7 are a side view of a pair of embossing
rolls 101, 102 used to treat a nonwoven fabric or film 100
and thereby to obtain the topsheet 1 (or its original roll),
and respective fragmentafy developed views of these rolls
. 101, 102. The axes of the respective rolls 101, 102 extend

transversely as viewed in Fig. 6 and the respective rolls

101, 102 rotate vertically as viewed in Fig. 7. Figs. 6, 7



Is worn, the planar portions 14 renmain spaced fromthe skin .of the wearer

*. and thereby aeration channels (grooves) are fornmed between each pair of

the adjacent ribs 11 extending transversely of the napkin. Such aeration
channels serve to alleviate a possibility that the wearer m ght otherw se
suffer fromeruption and/ or stuffiness. Figs. 5, 6 and 7 are a side
view of a pair of enbossing rolls 1610- 102 used to treat a nonwoven fabric
or film100_ and thereby to obtain the topsheet 1 (or its original roll),
and respd@cilpder paghdanadyvieve | Bmwing eurfare aentigurationgiof ke The
axes of the respective rolls 101, 102 extend transversely as viewed in
Fig. 6 andsigeetrisspertlle anldl 1indlsickD2vabues e inemim cafl inmgortagied in

Fig. 7. Figs. 6, 7 -10- include
secti onalyawitews showi ng surface configurations of the respective rolls and
di nension values in mmof inportant parts. Referring to Fig. 6, the

upper roll 101_i s formed wi th hexagpnal ram 6 each havjn hei ght
of 1.57 mmat &° 6FF&H96F°1%+§-n§fiﬁRFh%P§§¥af°iE} i%ﬁ}éﬁﬁ?@é éiﬁﬁ tch of
3.0 mmin the circunferential direction. Between a pair of the axially

adj acent hexeseesd pyyraadidss 106 eackehaviing ¢ hedght of 1.57 mm at a

pitch of 1.73 mm in the axial direction and at a pitch of 3.0
mm in the circumferential direction. Between a pair of the
axiaily adjacent hexagonal pyramids 106, there is formed a
relatively low trigonal pyramid 107. The crests of these
trigonal pyramids are arranged on a line P-P defined by the
hexagonal pyramids 106 aligned along the same circumferential
line. Relative height of these hexagonal pyramids 106 and the
trigonal pyramids 107 will be seen in a sectional view taken
along the line P-P.

The lower roll 102 shown by Fig. 7 is formed with
conical recesses 111 each having a depth of 1.63 mm at a
pitch of 1.73 mm in the axial direction and at a pitch of 3.0
mm in the circumferential direction. In addition, the lower
roll 102 is formed with a plurality of axially extending
inverted V-shaped ribs 112 at a pitch of 1.5 mm in the
~circumferential direction. Between each pair of the axially
adjacent recesses 111, there is formed a planar portion 113.

These upper and lower rolls 101, 102 are combined so



relatively low trigonal pyramd 107. The crests of these trigonal

- pyramds are arranged on a line P-P defined by the hexagonal pyram ds 106

aligned along the same circunferential I|ine. Relative height of these
hexagonal pyram ds 106 and the trigonal pyramds 107 will be seen in a
sectional view taken along the |line P-P. The lower roll 102 shown

by Fig. 7 is formed with conical recégsses 111 each having a depth of 1.63
mmat a pitch of 1.73 mmin the axial direction and at a pitch of 3.0 mm
in the cithadnfidrentéshgonabcpyramiis dddi tdmonthe heppererolioll0110Lre s

formed wwth a plurality of axially extending inverted V-shaped ribs 112 at

a pitch dleckivedpy the corredPodddly doMidLCt tédes ol VWEEN RBRCAI I Of
the axially adjacent recesses I11, there is forned a planar portion 113.

h | | . . I.ned . h h
hexagonal Biagead 102 SRcHAS Y 1 LE0TeEAEe) Bagh maiE, ot Ao
corresponding cgg%gﬁh recesses. 111 on the lower_roll 102 and the ribs 112

lie betwldn Yofaldigned diexagonad RYEAmidsyddf hexdlydhe sAR@ni ds
106. At the sane tinme, each of the ribs 112 |ies between each pair of the
ci rcunf erdmisi, al dacltadpficehie heidagoba? piesnbeti@emneachi padal ofpytlseri d 107
and squeezed between these two pyram ds 106, 107.

circumferentially adjacent hexagonal pyramid 106 and trigonal

pyramid 107 and squeezed between these two pyramids 106, 107.

It should be understood that the upper and lower rolls 101,

102 are combined with each other so as to leave therebetween

a predetermined cléarance, for example, a clearance in the

order of 0.04 mm. The pair of rolls 101, 102 adjusted as has

been described above is supplied with a point-bonded nonwoven

fabrié 100 made of polypropylene/polyethylene composite

fibers having a basis weight of 10 ~ 40 g/m?, a fineness of

4 d and a length of 51 mm. The liquid-passages 16 and the

ribs 11 are formed by the hexagonal pyramids 106 and the ribs

112, respectively, as the point-bonded nonwoven fabric 100

passes through the pair of rolls 101, 102. As a result, the

topsheet 1 (or its original roll) is obtained, in which the

lower openings 16B of the liquid-~passages 16 have thier areas

of 0.2 ~ 0.3 mm?, respectively, and their total area occupies

10 ~ 15 % of a surface area of the topsheet. The upper and

lower rolls 101, 102 are adapted to squeeze the nonwoven



It should be understood that the upper and Iower rolls 101, 102 are

_ conbined with each other so as to | eave therebetween a predeterm ned

cl earance, for exanple, a clearance in the order of 0.04 nm The pair of
rolls 101, 102 adjusted as has been described above is supplied with a

poi nt - bonded nonwoven fabric 100 made of pol ypropyl ene/ pol yet hyl ene
conposite fibers having a basis weigh?2- of 10 - 40 g/nferr], a fineness of
4 d and a length of 51 mm The |iqui d-passages 16 and the ribs 11 are
formed byfabid.chdfdgetala predeteymioedprasisans lend alzo tesheat e, as

t he point-bonded nonwoven fabric 100 passes through the pair of rolls 101,

102. As aoh@wlehn falbeid apoher! al ph@iddternincd Adimpedldtudes obtained, in
which the |ower openings 16B of the |iquid-passages 16 have thier areas

of 0.2 - 0.3 arr. S kye hel %l;eg:l asQacuni 0 - 15
% of a surfacg'&;gr earloo%éf[}hgggg%éhéépggﬂégug%rgf an f%ﬁe}:ﬂ%oﬁg%t,l 102
are adap%ﬁﬂ to s%gfeze t he nonwoven . . .
-12-  f aBritOWEode crestsiStethe dpshactdni® HRF d£Mme Hdaca@ctonwoven
fabric 100 at a predeterm ned tenperature. The novel
| i qui d- perrphalihe tskpighexf therweéhrepaasehhe ghrmesntt is eognt befausee
respective ribs to come in contact wth the skin of the wearer as the
garnent iheV¥dphdIesatISes provided with a plurality of inverted V-

cross-section ribs extending in parallel one to another in

one airection. The upper openings of the respective liquid-

pasages serving to transfer body fluids to the absorbent core

are provided in the planar portions lying at a level lower

than the crests of the respective ribs. Consequently, even

when the total area of the openings is relatively small with

the surface area of the topsheet, this novel topsheet can

avoid any apprehension that the topsheet might tightly fit to

the skin of the wearer and cause stuffiness and/or eruption.



the topsheet is provided with a plurality of inverted V- cross-section

i ribs I 1el one to another in one direction. The upper

openi m,l!ﬂﬂ" M,ﬂﬂ%@?t ive liquid- pasages serving to transfer body fl uids
to the absorbe are provided in the planar portions lying at a |evel
| ower than the crests of the respective ribs. Consequently, even when the
total area of the openings is relativid-y small with the surface area of
the topsheet, this novel topsheet can avoid any apprehension that the

t opsheet WHAFhE St CHATMEDf IS:to the skin of the wearer and cause stuffiness

and/ or eruption. -13- WHAT IS
CLAIMED | S: 1. Topsheet for a disposable body fluids absorbent garnent
conprising said topsheet which is |iquid-pernmeable, a liquid- inperneable

backsheet and gobEAULH- DP9 BN A3 I 3R0°PH AUSHSASHIBE g AthRLEl 1

t he topshéet has¥an upper Incen h the
skin of a wearer and a_| ower,  surface _ opposed ,to the upf surface, the

upper suFPQEElﬁ&§9p$§h§rt?Rﬁlﬁ%§1§' ich éﬁdl-h@u%%?%@a ¢y 3 A& zont al

pl ane, a plurality of ribs extending in parallel one to another in one
di recti oampermeable backsheet and a liquid-absorbent core disposed

therebetween, wherein:

the topsheet has an upper surface intended to be put in
contact with the skin of a wearer and a lower surface opposed
to the upper surface, the upper surface has planar portions
extending substantially in a horizontal plane, a plurality of
ribs extending in parallel one to another in one direction,
each rising from the lower surface toward the upper surface
in each of the planar portions and presenting an inverted V-
shape in cross-section, and liquid-passages opening in the
planar portions and extending downward through the lower
surface from the upper surface wherein the liquid-passages
are arranged intermittently with respect to the direction in

which the ribs extend.

2. The topsheet according to Claim 1, wherein the ribs
~extend transversely of the garment when the topsheet is used

in the garment.



each rj “Eﬁ“l wer surface toward the upper surface in each of the
. plana @!@g\‘ m‘m senting an inverted V- shape in cross-section, and
quU| ges"op%nlng in the planar portions and extendi ng downwar d
through the | ower surface fromthe upper surface wherein the

|'i qui d- passages are arranged intermttently with respect to the direction
in which the ribs extend. 2. Thé44 opsheet according to daiml,
wherein the ribs extend transversely of the garnent when the topsheet is
used in3the gZhgehepsheet according to Claim 1, wherein the -tpshent The
topsheet according to Claim1l, wherein the topsheet is nade of any one of

a nonwovds fraldei of anpl eati 6ff &l Nonwdwen afdlsridpt £ bEdeic of i Bn hpven

fabric and a plastic film 4, Met hod for naklng a I|qU|d per neabl e
L opsheet of 9bndnalicd 3RS 2O ddrloar B lark Ard S 9 L he
step of feeding a web conpri sing |'east ~any one o a a0 M abric

and a thernoplastic synthetic reS|n f|In1betmeen at | east one pair of
first and second rolls arranged in parallel to each other so as to engage

each other and thereby t enboss the web, wherein:
4. Method for making a llquld—permeable topsheet for a

disposable body fluids absorbent garment comprising the step
of feeding a web comprising at least any one of a nonwoven
fabric and a thermoplastic synthetic resin film between at
least one pair of first and second rolls arranged in parallel
to each other so as to engage each other and thereby to
enboss the web, wherein:

the first roll is formed on a smooth surface thereof
with a plurality of ribs extending in parallel to an axis of
the first roll and each presenting a c¢ross-section in an
inverted V-shape and pyramidal recesses arranged between each
pair of the adjacent ribs intermittently in parallel.to the
axis;

the second roll is formed on a smooth sufface thereof
with first pyramids adapted to be received by the pyramidal
recesses and second pyramids arranged on the same
_circumferential lines on the second roll alternately with the
first pyramids with the respectively adjacent ribs

therebetween; and



’-rlbs

allel to an axis of the first roll and each
pres -section in an inverted V-shape and pyram dal recesses
arranded bef ween each pair of the adjacent ribs intermttently in parallel
to the axis; the second roll is forned on a snooth surface thereof
wth first pyranids adapted to be recdPved by the pyrami dal recesses and
second pyramds arranged on_ the sanme circunferential lines on the
second rol | al t'E¥$¥eP yigi £rdt betweensthepfizgtdandgeronderokbgpbeti vel y
adj acent ribs therebetween; and - 15-
t he web i%oxmd hﬁqu\ééﬁpamgésstexndndbn:@ndimoltlsetOdii‘édiﬁicbilqubﬂ- passages
extending in the direction of a thickness of the web toward one direction

at | east tieknéHe of AGRCrAlY Adwird RadPWide¥3bn’ 8EesagstaRablerR f am ds,

on one hand, and ribs each presenting a cross-section in an Inver
V- shape qgg NnQet t he di rectian e forned, at Ieast
under the co@pera%‘t’% ng gﬁﬁe%yfsgu%arhlh TECRESES r?@daaa‘%&w anPRs.

one hand, and ribs each presenting a cross-section in an

t he flrst ro“@ms rred on a snmooth surface thereof wth a plurality of

inverted V-shape and projecting toward the other direction
are formed at least under the cooperation of the ribs with

the first and second pyramids.



