1 SURFACE MATERI ALS FOR ABSORBENT ARTI CLES This invention relates to a
surfacte material for 5 absorbent articles, such as cataneni

napkins and diapers, and to. a nethod of nmanufacturing tﬁzﬁz

general, absorbent sanitary articles, such as sanitary n di apers
conprise an absorbent nmenber for absorbing fluid such as bl ood and uri ne, a(-

surface 10 mat eri al covering the inner durface of the absorbent nember
and in contact with the skin of the user, and a backing material adapted

for covering the rever sesmg@ﬁzgfrggfmg@bggéomﬁ@raﬁggcgggventi ng

| eakage of the fluid. 1 'S, Of course, require at such a
surface material has a fluid perneating property for transferring fluid,
such as bl ood and urine rapidly to the absorbent nmenber to be absorbed in
it. In addition, urs ui t ..t Ja i -
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material itself, openings are meat’i on resi stance
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menber 2 of the absorbent member for preventing leakage of the
fluid. ' .
15 It is, of course, required that such a surface

material has a fluid permeating property for transferring

£luid, such as blood and urine, rapi_.dly' to the absorbent

member to be absorbed in it. In addition, it is further:
required that it has a fluid return prevention property

20 for prohibiting the fiuid, once it has been absorbed,
from returning to the user’s skin, a dryness property for
preventing discharged fluid from remaining substantially

on the skin and a masking property for concealing the
colour of blood, etc. dispersed in the absorbent member.

25 Heretofore, in order to meet with the above
. requirements , various techm.ques have been proposed in
which a hydrophobic material is used so that fluid is not
retained in the surface material itself, and openings are

¢

formed or the fluid permeation resistance is minimised in
30 order to provide the fluid permeating property. For
example, a surface material has been proposed in which a
non-woven material formed of an aggregate of hydrophébic
fine fibres is used, whereby a hydrophobic space is
formed between the user’s skin and the absorbent member



so that return of the fluid fromthe absorbent nenber is reduced without

i apairi-ng the fluid perneating property (see Japanese Early Lai d- Qpen

Publ i cati on No. Sho 58- 180602). A surface material has al so been proposed
in5 whi ch a hydrophobic fluid inperneable sheet is provided with
openings in order to reduce the return of théfluid fromthe absorbent
menber (see Japanese Uility Mddel Early Lai & Open Publication No. Shoe
54404398 Japanese Pat ent Publication No. Sho 57- 17081 Japanese Pat ent
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: 15 - not to produce an unpleasant feel which is often caused
if a non-apertured surface intimately contacts the skin.

The former surface material has the shortcoming that

fluid tends to accumulate in the fine spaces formed in

_ the aggregate of the fibres because hydrophobic fibres
20 are used, and the - accumulated fluid migrates to the
surface adjacent the skin when pressure is applied, witl_l

the result that unpleasant 'fee'l, such as stickiness, is
produced and in addition a visually unpleasant effect,

such as blood staining, is produced. | | _

v 25 Furthermore, since a hydrophobic £ilm is used in the
latter surface material, sweat and discharged fluid are

. likely to be retained between the skin and the film, thus
creating an unpleasant feel and causing irritatiohs, such

as rashes and itchiness. In the improvement of the

30 latter surface material in which the micron-sized
' irregularities are formed on the surface, some advantages
are produced in the early stage of wear (while the
surface material is still dry). However, once the
‘surface material has been wetted 'witl': fluid, the



3 advant ageous effect produced by the mcro enbossing is no | onger
produced and the material no longer feels confortable and dry.
Mor eover, al though the above surface naterials are 5 forned of a

flexible material,
| arge, the resi stance between the surfac@ materi al

al so large when a force in the direction of the plane of the naterial

applied to

since their area of contact with the user's body is -
and the user's body is_
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portions, each hole portion conpr|31ng a plurality of adjaceﬁﬁ

def i fithglantbpeafage ansphjeetors the present invention

to provide a surface material for an absorbent article

which has a. fluid.permeating property for permitting free

migration or transfer of a fluid a fluid return
'prevention property for. preventing a fluid, once

absorbed, from returning to the skin of the user, a
dryness property for'preventihg discharged fluid from
remaining 1n contact with the skin, a fit which does not
produce a feeling of thSical discomfort when the surface

‘material is adjacent the skin,as.part of . an absorbent

25

30

article, and a masking property for shielding the

absorbed fluid 80 that it 1is not wvisible from the
'exterior ’

According to_ the present invention .a .surface
material comprises a fluid.impermeable material having a
plurality of ‘hole portions each defining a fluid
permeating passage, the surface material comprising a
plurality of . top portions each having a convex curved
surface and defining an empty internal space, a . plurality
of open bottom portions and a plurality of annular wall

| portions, each holetportion comprising a plurality of
~adjacent top_portions defining an opening, a single open

C



4, bottom portion and a single annular wall portion connecting the said top
portions and the said bottomportion, each perneating passage having a
smal [ est portion of mninmum cross-sectional area situated between 5 - the
nmout h of the opening forned by the associated top portions and the open
botton1port|on the cross-sectional area of the perneating passage
Q}%a5|ng fromthe smallest portion towards the nouth of the opening ,
def ed by the top portions and remai ni ng substantially constant 10 or

i ncreasi ng towar ;i:ﬁ,tté}ﬁ.éol &Pf&hoﬁhﬁla” 10N.g Hgﬁu heaq{mpj?lsur‘f,gff ’Tﬁ&?{:ﬁ.@ah

I n accordance w vention thus has a ralit ﬁ
openi ngs or passa@@%ﬁk}?ﬂa#@edéﬁh‘éd tap pRPrthong ﬂﬂﬂf athey sgid hbotspm
portions and in Raddtivn depsish n@béﬂbéé@in§“y§§§é§é ﬁévmg eachsﬁalwebeh

conprises a cyI [ ndr| cal or_annu] ar g on- and an or gngture
bott om porti on. Shep 15 ’ﬁb’r‘f“ﬁ'&n‘:ﬁ‘ﬁﬁ E‘eFEE%?% ﬁe?‘hﬁl'b‘b?'f'? SFveRB
per neat i ng5passagmalaﬁoueﬂ f ttieet opepdng cfrmnélalebppehearmaﬂlattm oaep
bott om portlon e 0 r c n
area of the annul arﬁmqwgé(ﬁ(% ?%%e i no%é’ té%[)“ggloﬁggg Qﬁﬁ &?%%Seﬁgg%#ﬁg?ﬁgl
cross- sectional amesn of t tdeanpermeadng ppassages nansatseslngorrfrnm the

smal | est portion én@ﬁ.r%c ?b'&:t?ﬂ%‘ RG4S R Ut S£28he o%éﬁ?.ncb; %eflned

cross-sectional area o open, bott om port I on. connect ed theret ecreases
in the sane di re&¥ &he (4P RYGHIORF 3Rd B%ﬂl%%gﬁﬁ%F%?W%YnﬁoP§§§nt
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of g tenplate fommdan'ﬁlcm sphius| hikei at pliunal dtyeof deérmeaying pppenings of
openings, the w res defd 0i Ao dhe, 581 &efiﬂ@dointﬁgrt by a plurality of the
top portions and in part by dependlng tubular structures,
15 each of which compr:.ses a cyl:.ndr:.cal or annular wall
portion and an open or apertured bottom port:.on
The smallest portion may be located in the portion
of the permeating passage defined by the top portions.
The open area of ‘the open bottom port:.on may be equal to
20 or larger than the cross-sectional area of the annular
wall portion. ' _
In one embodiment of the invention the cross-
sectional area of the annular wall portion increases from
' the smallest portion towards the open bottom po'rtion and
\ 25 the cross-secticnal ‘area of the 'open ‘bottom portion
connected thereto decreases in the same direction, the
" height of the open bottom portion'being less than that of
the top port:.ons and/ or that of the annular wall
portions. .
30 ' " The present invention also prov:.des a method of
manufacturing a surface material for an absorbe_nt article
comprising supplying a resin to one side of a template
formed of a spiral knitted wire net defining a plurality
of openings, the wires defining the said side of the
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5 tenpl ate having a convex curved surface, applying a reduced pressure to
the other surface of the tenplate and blowing air at the resin fromthe
said one side of the tenplate, thereby formng the resin i'nto a sheet whose
5 surface configuration matches that of the tenplate and draw ng
portions of the sheet through the said ofmenings to formclosed end tubul at
structures and rupturing the closed ends of the tubular structures by hf
form ng an opening therein whereby the surface material has a 10
‘plurality of gemphatendhafeingges ronved  curved n suxfade beapylydhgned by a
plurality of fomPoatbPesshes S dhe IJthexisthrbiacks ofaehanee&‘%%ﬁ@' angortion,
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15 ~ cross- sect:.onal area s:Ltuated between the mouth of the
'openn.ng formed by the assoc:.ated top portlons and the
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'open bottom portlon, the cross sectlonal ‘area of the
'permeatlng passage 1ncreas1ng from the smallest portion
towards the mouth of the open:.ng def 1ned by the top
20 port:.ons and remalm.ng substant:.ally constant or
increasing towards the open bottom portlon.-
In one embod:.ment the method includes heating ‘the
open ends of the tubular structures thereby caus:.ng the
perlpheral edge of the opem.ngs therein to . contract. | L
25 ‘This is a typlcal method of manufacturlng the second ~/
' surface mater1a1 in accordance w:.th c1a1m 4.
When an absorbent art:.cle w:Lth the surface material
in accordance with the present 1nvent:x.on is worn, blood,
urine and the like are transferred through the surface
30 material to the absorbent member and absorbed therein.
 The surface mater1a1 has a fluld transfer property owing
to the prov:.s:.on of the hole portlons with an open bottom
portion. In add:.t:.on, the surface mater:.al can follow
' compl:.cated movements of the user w:Lth its top portlons

m



in point-contact wwth the skin. As a result, the surface material of the
present invention has a feel simlar to that of cloth. Fur t her nor e,
the cylindrical wall portions have a sheltering or masking property-for 5
conceal ing the fluid absorbed i-n the absorbent nenber. These effects are
particularly significant with respect to bodgly fluids of high viscosity. -
Mor gaver, when a tensile force is exerted on'the surface material of the
present invention in its own 10 plane, it is deforned in such a manner

as to close the Kol @dieid-dvifeddd WEH 'ﬂleoéki@gesAs &rébel el hehehaiugravben
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t he passages int
s when the tensile force is removed, the surface material

returns to its initial state and the hole portions open
again. Thus when a large force is exerted on the surface
15 material at the time the absorbent article is put on,
which would tend to return fluid absbrbéd_ in the
absorbent member to the skin, the surface'matetial closes



15 portions are prevented frombeing closed and fluid-is guided .. to
t he open bottom portion fromthe opening defined between the top portions.
Since the surface naterial of the present invention has a plurality of top
portions, each having a convex 20 curved surface, the area of contact
is very snmall when they contact the useros body and the physiol ogi cal
function of the skin is thus not disturbdd. Also, if a fluid is di scharged,
since the area of contact is small, even if a hydrophobic filmis used t he
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conventi onal @Néfgggnnaterl al | n -whi ch cubi ¢ openings are 30 formed in

a continuous planag surface. escr.i bgg ab%@% t.h ﬁf . materia
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pl anar surface, this SléFfaCe materlal erials as
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i nvention is dracti.ce, use state where [t 1S su ed (g
stresses. UnRQriipne detexmJatith h‘éa’%%ﬁ?'h%’és et ckhe| verring BF§§§H¥'9'

i nvention rer&@SsﬁefaééaﬁAQénai hasaadeoahsméan%emreneoageﬁbaﬁt with
the skin and a:%‘t] e 1gfworn.- In add:.t:.on, the passages in the hole
15 ' port:.ons are prevented :from . bez.ng closed Land fluid ‘is
guided to the -open bottom portion from the opening
def:med between the top portions. . _
_ since the surface material of the present invention
' has a plurallty of top pcrtlons . each ‘having a convex
20 curved surface, . the area of conltact.'. '_is'._ very small when
they ' contact the user’s body and the physiological
function of the skin is thus not dlsturbed.
_ Also, if a fluid is dlscharged since the area of
contact is small, even if a hydrop_hcbic film is used the -
25 . fluid is scarcely retained in contact with the body and
- the user always has a feeling of" dryness. _
The above-mentioned effects of the surface material
- of the present invention are not _obtained by the
' conventlonal surface material in which cubic openings are
30 formed in a continuous planar surface. : '
' As described above, the surface material of the
present invention is substantially different from the
conventional surface material prov1ded ‘with openings,
each hav1ng a convergent shape in . the manner of a



15 . fluid to the skin. Furthernore, in the first enbodi nent of surface
material, thé open area of the open bottom portion of each hole portion is
| arger than the area of the smallest portion of each hole portion, and thus
each hol e portion 20 gradual ly wi dens towards the open bottom portion
or is of cylindrical shape. #Accordingly, resigtance to the flow of fluid is
m nimsed and fluid, even of hlgh viscosity, tan be transferred effectively
towafds the absorbent nember. Mor eover, each hol e portion of
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15, fluid to the skin. : ' | -
Furi:hermore, in the first embodiment of surface
material, the open area of the open bottom bortion of
each hole portion is larger than the area of the smallest
_ . portion of each hole portion, and thus each hole portion
.20 gradually widens towards the open bottom portion or is of
cylindrical shape. Accordingly, resistance to the flow
of fluid is minimised and fluid, even of high viscosity,
can be transferred effectively towards the absorbent

member. - T | _
‘\_, 25 Moreover, each hole portion of the first embodiment
. of surface material defines an opening or passage which
progressively widens towards the associated top portions

which, when in use, directly contact the user or is of
: .-cylindrical shape. The opening or passaée also§
30 progress:wely widens towards the per1pheral edge of the;‘i
open bottom portion or is of a cyl:mdr:.cal shape.':-'{"
Accordingly, when stress is applied to the surface}f
material as the user moves, this stress is relieved and
that portion of the passage between the top portions and
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15 effectively to the absorbeht menber and can be absorbed in any

direction. Further features and details of the invention wll be apparent
fromthe foll ow ng descriptive of certain specific enbodinents of the
i nvention which is given by 20 way of exanple with reference to

- the acconpanying drawi ngs, in which:- Fj gure 1 is a perspective View, ..
partly cutaway, of an absorbent articNe incI uding a sheet of N\
surface material of the present invention; o Figure 2(A) is a
pLan vie snontig SobhehgeibnoBg g;@ﬂdig%&e en{:Q g
t he present i-nven f I'sTan”en Scrap PPFE Vi ew of ,

t he embodi nent of Ing@hé E%O%QEW%@M{ C?fl §u:;'f1amec mat@hi@]:ge‘uhscrap

secti onal perﬁ@fgﬁtvefvwévaﬁe&%ttoﬂ %ﬁﬁW'l@BthfteE' &ﬁaﬁ €hat; oEI gure
3is a SEC'[IO&.‘ Vi ew on

e |
Bn G PORELony dnafer thay (oF° Glaheaiddiisa Wiy oy
sectiorml vi epoptidhe summc:a:dnigim,al evénFlvghem quiﬂly apfressareppised

Uhereto i n { g £ £6" 8" U0 MAMY BN Gatiditn. T pargesh! onal

view.of a po surtace materi al  of gure ore
formation of ipeseperebytdehrpBedi oF fhogedethod of manuf acturl ng the

surfﬁce nﬁn%e(rjl al ; ffglﬂt% 7se§oﬁd5%‘dﬁddﬂel.ﬂt ?Wfﬁ'éﬂrﬁcéomﬁwﬂlﬁﬁ $8owi ng
a.“gzrgf;. g 1 NG G M DM AR U = M Y
surfaam mat erpmlbiomseapsesasyunmemm rwtth respect to .a centre line
passing through the centre of the- openlng, the spaces for .
holdlng the fluJ.d are substantlally increased when the o
surface mater1a1 ‘is actually used. Even 1f a large
_ quantlty of flu:.d is. dlscharged 1t can be transferred
15 | effectlvely to the absorbent member -and..can be absorbed
in any dlrectlon. S : S -
_ Further features and deta:.ls of the J.nventz.on will
be apparent from the . followlng descr:.ptlve of certain
spec:r.f:.c embodlments of the invention which is given by
20 way of example with reference to- the accompanylng
| draw:.ngs, in wh:.ch° , : '
Figure 1 is a perspect:we v:Lew, partly ‘cutaway, of
an absorbent art:.cle including " a sheet of surface
| materlal of the present invention;. : : T
_ ‘25 ' _ Flgure 2(a). is a plan vie showing ‘a piece of one
. " " embod:l.ment of ‘the first surface material of the present
o invention, Flgure 2(B) .is an enlarged scrap perspectlve
VleW of the embodiment of F:Lgure 2(A) and F:Lgure 2(C) is
a further enlarged scrap sectional . perspectlve view of
30 " the- embod:.ment of Figure 2(A): o
' F:Lgure 3 is a sectional ‘view on the line X~-X in J
F:Lgure 2(C): . T '
Figure 4 is a sectional view' on the 1line Y-Y in
Figure 2(C);



Fi gure.9(A) Is.an enl arged plan view show ng part of 15 -a spiral
knitted wire net wused in a nethod of manufacturing the surface
material of the present invention, and Figure 9(B) is an enlarged
perspective view of a part thereof Figure 10 is an enl arged plan vi ew of
part of the 20 wire net of Figure 9(A), the arrows indicating the
viewing directions of Figures 12(A) (O] 12(C), respectively; Figure
1(A§"i s an enlarged plan view showi ng part of one enbodi nent of the second
surface material of the, 25 resent inventi.on d Figure_1 i S
simlar view with the T19iEEe o5 Ig)'sbabséﬂ"(?"c %e"ctdr‘?réagpo g°fo s(ﬁ%%ﬁ‘f’g
directions (a), (@atenih) of iFidumere wikh refoacte \applidd glheasetdad\)théo
12(C) are enlar £ ||9ngl showi ng the hol e portion of
the surface 30 &ﬁde %%&glg%‘fﬁg%ures a 5 and 11(B) viewed in the
direction of the arrov%lqlbye ¢ bisandserap seepienaleviewnofi gurortgionigfir e
13(A) is agplan \ﬂtfé./\’sﬁim&g Mérﬂl %Ptﬂ%ﬂ@diéme Cﬁoz‘xﬁ!ﬁ:ﬁ%%‘ﬂ the

f t | of t \ t 13(B
ol ar ged per specTRAR PEkteRORHELPHALR thePEERo8n of, BRPAFACtuLLaRs: the
Figure 14(A) is aurfdce gekextiail ¥yi ew show.ng a part 5 ~ of a spiral

knitted wire net use%gi(%}ége.,rrg‘éhcgj g&igj fc{,gg%n%lmq_ r{gcg.l?%&%rigl

of Figures 13(A) and and I's an enlarged perspectiv
vi ew showi ng a p&howing em%ggg@engoﬁ the ssuxtaeamateriph@firvhe
showi ng qpe 10 reggﬁ}pdimntggn,{ he met hod of manufacturing the surface
mat eri al of the prese i nvention. The fltrst nmbodi nent_ of surface materl al
2.shown in Figures 1 0T PnikhdBd 585 i Fge¥ he% ups R LoD
A further embodiment of the surface material of the present
invention;
S Figure 9(A) is an enlarged plan view showing part of
15 a spiral knitted wire net used in a method of

manufacturing the surface material of - the present
invention, and Figure 9(B) is an enlarged perspective
view of a part thereof;

Figure 10 is an enlarged plan view of part of the

20 - wire net of Figure 9(A), the arrows indicating the
viewing directions of Figures 12(3a) to 12(0),
respectively; - '

Figure 11(A) is an enlarged plan view showing part

: of one embodiment of the second surface material of the
\ 25 present invention and Figure 11(B) is a similar view with
. the lines a-a, b~b and c-c corresponding to the viewing
directions (a), (b) and (¢) in Figure 10, respectively,

Figures 12(A) to 12(C) are enlarged vertical

. sectional views showing the hole portion of the surface

30 material of Figures 11(A) ‘and 11(B) viewed in the

direction of the arrows (a), (b) and (c), respectively in
Figure 10; | - '

Figure 13(A) is a plan view showing part of
another embodiment of the second surface material of the



absor bent nenber of an absorbent éanitary article 1. The 15 - surface-

material 2 is formed of a fluid inperneable material and is provided with

a plurality of opening portions 4 each of which defines a fluid perneating
openi ng or passage. The surface material 2 conprises a. plurality of 20

el ongate top portions or ridges 5, each constituting a convex curved - o~
surface with an enpty space behind it, alplurality of open bottom or v

dependi ng. . portions 6, and a pIuraIity of .cylindrical wall portlons 7

»

connectlngtheto ortions 5 tot n_hott rtions ch h Ie“ 25
portion 4 is BFe% mﬂ‘ﬁri%"%}' @éﬁ {at s egg]éﬁ“grl ¥ntR n"o‘ilﬁz'ﬁ%? ﬁgn this
case four, ofperzsmiveoplpwr showing, aazsargl‘bhepequomanpemlangeﬁ and a

single cyI [ n(géaﬁ?e wal | portion 7. Each hole portion has a snmallest portion
5b, which 30 i's. smal | est_in cross-sectional area, between the openi ng
5a defined by the FighERri4 ths 5 and enlagdefeR1p: VARV BheViRd62 HABE

Cross-gectiongt ar egpdfatadthitied pRiteonek | ased 0Eh i mbthoaf éfe

smal | est portlon b_t owar ds heu ed of . th tion
S and equal BaRytR Y BieCer oliPRE SR RRM 8 BiBird A OR 8RS OThe
cylindrical 8 (B)orandnEighreha4{B) f aseamateerllaalged perspuaisive viewnti on
may be of anysydPass S@Cﬁép@aéhm pgeyi ded that they are of short

pi pe-1like construct_l on. he cross-sectjon of the wall portions need
not be circul ar bf1gHER bé‘-%f Jaf-hy BpFTMMARAE S fRgTaMMe FHIWERS| (RPRSS of

t he sunface réﬁkﬁidﬁierﬂ:l afprtﬂfermbtuod5dfo ﬁ&iwfadtﬁmqu*gthegas@rf@cets .
feel and appearan [.e abl 20 t err] having regard to 10
its strengt h% %eége% n \ger? %‘?‘heabl e materials (hydrophobi
sheet) for the sur‘l‘rm:efmbrelwocilmemtmdé surfatepmiteriaha nsipdestin rebdﬁ
sheet, e.g. ?1&&&@'16@614 is intended for covering the surface of an
_ absorbent member of an absorbent sam.tary article 1. The
15 surface materlal_ 2 is formed -~ of. a. ._flun.d ‘impermeable -
material and is provided . with a' "plurality of opening-
"port:n.ons 4 each of which def:.nes a fluid . permeatlng
opening or passage. : o _
_ The surface material 2 compr:.ses a plurallty of
20 elongate top portions or rldges 5, each constituting -a
convex curved surface with an empty s_pace. behind it, a
plurality of open bottom or depending portions 6, and a
plurality of cylindrical' wali portioris 7 -connect-J:.ng the
top portJ.ons 5 to the open bottom portz.ons 6. Each hole P
25 | portlon 4 is a communlcatlng or open structure compr1s1ng
. ' - a number, in this case four, of adjacent top portlons 5,
' a s:.ngle open bottom. portion 6 and a single. cylindrical
wall portion 7. L
Each hole port:.on has a smallest portz.on 5b, which
30 is smallest in cross-sectional area, between the opening
: ' 5a defined by the top portions. 5 and: the open bottom
portion 6. The cross—sectional area of each hole. portion
4 is larger than that of the smallest portlon 5b towards
_'the upper edge portion 5¢c of the top portion 5, and equal



copol yner of olefin and other vinyl nmonomers such as 15 acrylic ester
and vinyl acetate, polyester, polyamde and the like. O these, a

hydr ophobi ¢ thernopl astic resin sheet of materials such as polyolefin, a
copol ymer of olefin and other nononers, or polyner blend series is
preferred having regard to its feel, appearance and 20 handl i ng. The
flutd i nperneable material is also preferablm.opaque Al t hough the col our
of ¥f'uid, such as blood and @rine, absorbed in the absorbent menber can be
masked by means of the configuration of the top portions 5, the 25 open
bottom portions 6Gtandrtbarggki thehcit takwards: tl:itms:pkxe\lmttdm tihexr€ion de.

ef fect rvel y concelis S LAREERRL NI 'pBred iy’ of PENCRAR Fa OB Bt B4 4 o
opaque. Various vElje RHeSRRt rnvsntionimay heepfeany ecm%-rsgctggnal shape)| f

opaque are possi b;%]?evz.&é’& €¥afPtReyt BRead fssmtofpifpéilemse EobnSEFuSt PHR. OF
i n combi nat | on

h ot hers suc stltan um oxi i.t.e pignent. such as
zi nc oxi de,? cal ci T c SFHBIRRRP | &F tGhene &qftr?ﬂr%?é’lee@urpﬂ ipe
manufacture is popitetlar bat mylebetofbaﬂxpmpprbpriatedspapaeatl ng
property and fluid retgrn %g%f”éﬁf&:?é dé’% Y efde Tu%%@esﬁ *&LriQf surfgce

material 2, i.e. the heig férence between t ge portions 5c
of the top portumﬁsese@bly 38d theSPoway havding Fﬁgap'ér |1-’f91e3~ & Jfoel oanda

of the Open bot t _;néﬁfaﬁeefi ha preferably 202 £ £o OufiMhaviith rd t
preferably 0.5 tgﬁp B anm,% of the hol e portlons 49?% aer ofo

the hole pdttionstlp®ers E’Fﬁ?g%?e%n‘gf C%e- surface material) is deternined
taking into 10 C dbwsaaiel e | afh ﬁllmé.dbahpemeabnamatehbalsu(hthmpmabieg

Pr R et }’h%%’éL%%P;?*éé”%ﬁ%g%%"ﬁ%* 2R SR

t he top of the hdthermoplastic resin sheet e.g. of polyolefin,
copolymer of clefin and other vinyl monomers such as
15 acrylic ester and vinyl acetate, polyester ’ polyamlde and
the like. Of these, a hydrophoblc thermoplastlc resin
sheet of materials such as polyolefin, a copolymer of
olefin and other monomers, or polymer blend series is
preferred having regard to its feel, appearance and

20 - handling. o
The fluid impermeable material is also preferably
opaque. Although the colour of fluid, such as blood and
" urine, absorbed in the absorbent member can be nasked by
means of the configuration of the top portions 5, the
open bottom portions 6 and the cylindrical wall portions
N - 7 even if the fluid impermeable material is transparent,
the fluid impermeable material can effectively conceal
the colour of the fluid if the material itself is opaque.
'Various ways of making the fluid impermeable material.
30 itself opaque are possible. For example, the addition of
fillers, either alone or in combination with others such
as titanium oxide, white pigment such as zinc ‘oxide,
calcium carbcnate and clay to the surface mater1a1 during
its manufacture is popular.



portion. However, it is preferably 2 cn2 to 200 cnR. If 15 - the open
~area of the open bottomportion 6 is small and the density of the hole
portions 4 is low, the fluid perneating property is substantially inferior,
and the tendency of the sheet material to tear increases as the open area
of the open portion 5a of the top portiop 5 20 increases and the.
density of the hole portions 4 i ncrddses al so. Taki ng these factors ~
into.consideration, the density of the hole portions 4 is preferably 2/cn?
to 200[err] and partlcul arly preferably 2/cn2 tqo 100/ cnR. The top portions
5 have a convex cuFRe@Td8F: &G Ralancss the fluid permeating REOBSTLYtue.
of thi's enpt yaﬁd)aﬂuime:leﬁdm tmmﬁimspﬁopeﬂtpptthbe tisikmedwdyra free

space is for afemate i ch
inhibits the ?eﬁt"‘i\% a and dl scharggé s[}ge}fégtc S%‘iggirgg@ét"‘% body
and t he surf deetweenrthé QPP@Q edge |poxiiions &g of thevkop ree¥gienssS even
when a g orce 4id tHS (idvfe&t 'éﬁh ' BE“ SRS SR prlaaAl 't isnaBR! IgH Afed

result of novenents. the yser body, the surface material 2 can foll ow

conpl i cat ed rﬁ%‘i‘reh?'&tBP Pﬁé‘t\%@&rér i5 (BrefRrably pBrei 5Rs 35 9 Mo aRd or
line contact wéikd pheferabkynoasdteozi echimig Thepldersttly B Cie Aidlées

pr oduced. The t ortjo et C nvexl
rounded and % + g‘ﬁ‘l’%&egfo %s%&{#%jf%ﬁ 359’8 "%I t e
confi gur atlort-h#_ tlsurcf@pes matemiallonsis, tdﬁiemm@rtitemm arinto
el astijgal'ly d@é&éiﬁ’&r&ﬂléﬁptﬁﬂe%Qa%et ft?eﬁw&??ﬁﬁé Fulile pShheat a

di scharged fluid, partlcul arI i's trapsterred

I VI Scous’ nat ur e,
effectivel y- (RRRPYSEY HNG pEHR rﬁem#%nwram@%mwhﬁ@wu &r}s
4 whi ch may h‘fnldbpendémd!emﬁi tive tdief S8 deridey imvt&i@r&péﬁ aBea hvfiedach

oesophagus. he. f e SRa IBb
difference [e c&%ﬁbégﬁgéﬂ uf)’g'eré hég% g@% o% % té’%eogop ?*‘?%% 5 and
t he | ower edgmmimilon I&WQNeIhelt is preferably 2 cm® to 200 cnl.

15 the open area of the open bottom portion 6 is small and .

the dens:.ty of the hole portlons 4 is 1ow, the fluid
permeat:.ng property is substantlally inferior, and the
' 'tendency of the sheet mater:.al to tear increases as the
open area of the open portz.on Sa of the . top portion 5
20 increases and the density of the . hole’ port:l.ons ‘4
increases also._ Tak:mg these factors into. cons:Lderatlon,
 the dens:.ty of the hole portlons 4 is preferably 2/c::m2 to
200/cm2, and particularly preferahly 2/cn? to. 100/cm?.
_ The top portlons 5 have a convex curved surface with Q

25 an empty 1nter:|.or 9. By virtue of this empty space, when :
. | the top- port:.ons 5 contact. the user's ‘body a free space
| is formed between the surface mater1a1 2 and the user’s
' body whz.eh_ inh_:l__bi_ts the reten_ti_on of sweat and discharged
substances between the body and the surface material 2.

30 In addition, as shown in Figure 5, even when a force (in _
' " the d:l.rection 1nd1cated by the arrow) is appl:.ed as a -
result of movements of the. user's body, the surface
ater;.al 2 can_ _,follow complicated movements of the wearer *

with the top portions 5 in point or line contact with the

-



top portlon 5is 0,05 to 1.0 mm and preferably 0.1 to 15 0.6 mMmif the
el asticity of the surface material (film 2 is taken into consideration.
The height of the enpty space 9 is substantially equal to the height of the
top portion 5. Therefore, the "height of the top portion” .as will be
described later is 20 represented by the height difference [err], and
t he- | ower edge portions 5d of the top portiofi% 5 are connected together by
a reépective connecting portion 2c. The smallest portion 5b of the opening
or passage 8 in the-hole portion 4 is |ocated between the opening 5a 25
defined by the to$HmntanﬂundifeeuiM@ pﬁrppySLGaledgscpmfbrunleapmbduued.
open bottom porti e6 @gﬂ \go agly Agc%t!? Sfdm Nih heey ng. Sa, pg t\ﬁ,

as s | 0

the top portlons guré 3 s cross-sectionall area
smal | est portion ﬂ?ﬂ‘@%ﬁf‘@%‘lﬂ%ﬂ @miz REPAGE @ faeding of dramessd arly
preferably 0.1 to 3[erfl"]urﬂlfeﬁxﬂﬁx% craﬁa t&ecﬁh@nabnfﬁgﬁﬁatioﬁﬁ&lﬁ ethéhafdp

Chan [orr] Bne 11 B0 U ¢ pRate LS PRRBAorey 4 SxePaREbicerty” delsted

around the openi ngrﬁadepeadelrsastoﬁ%m movpa’ma’rmsabbf Stheargserpn amt a

upper edge portio f pe t agt
preferably 15%Iariager on ﬁg Ifol%d) ga%(%r%?i]%n&q Ifehgn '%lhéh gd Vle'é.'rca
di stance around t R&YRrey Grépstfl?@rﬁ‘?alelf@%tﬂ{fﬁﬂ-yoﬁ%r@ Erle absorhqa@t

| ength of the per m;lwér qnfy iR @ietiliohd J1A thle hidd O poRitiengont m&&em&qﬁ ibeed
oref orably 8. 5. {0 AReneH o7 £y, BT 1Gled mbyamene, 1, Ehd bludR cBFophag. !
10 cyli ndri cal  wal ITheorstiizen o Berightt hef stinis eemppy)rspaqesa i SL I@argme
;[NQ?HQ?LSL ;hgrgl%gh%sgoﬁﬁégﬁ%élﬁﬁ kt’%e porﬁ%tomrcﬁ%‘%pen bottom
top portion 5 and the lower edge portion 5d of
top portion 5 is 0. 05 to 1.0 mm, and preferably 0.1 to
15 0.6 mm if the elasticity of the surface mater1a1 (£ilm)
2 is taken into con51deratlon. '
The height of the empty space 9 1s snbstantlally
equal to the helght of the top portion 5. Therefore, the
"height of the top portion" as will be described later is
20 represented by the helght difference d,, and the lower
- edge portions 5d of the top portions 5 are connected
together by a respective connecting portioh 2c.
The smallest portion 5b of the opening or passage 8
o in the hole portion 4 is located between the opening 5a
N/ 25 defined by the top portions 5 and the peripheral edgé
~ portion 6a of the open bottom portion 6 and is preferably
located in the opening 5a between the'top portions 5, as
shown in Flgure 3. This cross-sectional area of the
smallest portion 5b is preferably 0.02 to 9 mm?, and
30 particularly preferably 0.1 to 3 mm?, If this cross-
sectional area is smaller than 0.02 mm?, the fluid
permeating property is inferior, and if it is'larger than
9 mm?, the fluid return prevention property is inferior.
The length around the opening 5a is at least 5% and



portion 6, in other words, the portion 7 is dowwardly 15+ divergent in
section. Furthernore, in this enbodinent, the cylindrical wall portion 7
has a convex curved surface towards the interior. The cross-sectional area
of the portion 7a of the cylindrical wall portion 7 irs preferably 0.03 to
10 m2, 20 and particularly preferably 0.15 to 3.0[err]. The e
cross-sectional area of the opening 6b I§ the open bottonlportlon 6 e
surrounded by the peripheral edge portion 6a is |larger than the
cross-sectional area_of the portion 7a of the cylindrical wall portion 7.

25 preferahlyr 8t h%aﬁ‘é%ﬁ oR e .@%%ﬁé%wmm B¢ sddeof] and
particul arl ytﬁéeépéﬁbhg‘ Sa Zand &t 1@ast Tos ped perarapdyt n6% 8arglrt he

e T oo BRLARR. Ganar DeoR0l pbRRil Sl gONIRY he 2Bt BRA TZT)?Le
surface mat edlatanceanrabaérmtpéeﬁsa%eﬂ a‘th&@bsvn&émstnpmc& lsb. R
provided at its rege féﬁ&éﬁeoi“éﬁe HSAPh S erfing’ 5a( gecetlﬁlegurel 1)

adapted to-cover- the real surface o prevent fI uid eakage mit

The formati oﬂP%Pl’E“HePHEFé°BOFP| gefined, Hmé%mewg%nearsge% SCesul t s
in the surfaie préferablexdibsttaqy a\miurahaepabsﬁcmamycbae&eh:am?t ics in
spite of the rgdggtgogmzn the capillary effect. It exhibits a 5

si gni fi cant absorpt fon characteri-stic, particul-arly for di scharged
substances with aThegeressceschionnd agtes |efathei pprtdon HEa nofe thehe

surfage mat ey PindroEal NPaPl €p6PE16AVENbEPEW SEhE bsﬁamesée?b%l%?ﬁ gpptivity
t han the conyentional surface matgrl al s operaty ng capi |
t H.@st o§¥

action, par%‘f‘cﬁ?’é@?ﬁ then that ot the sB 18| ?Png §£1"h§h§-~§cond
errbodl nent oémbodiment patetié alclm.rtﬁritdiﬂ wall portion 7 broadens v

downwardly._ __1_n _the portion 7a tqward the open bottom
portion 6, in other words, the porti-on 7 is downwardly
15 ~ divergent in section. Furthermo're, 4n €his émb‘o‘dimentf
the cyllndrlcal wall portlon 7 ‘has a convex curved
surface towards the 1nterlor. _
The cross-sectlonal area of. the portion '7a of the
- cyllndrlcal wall portion 7 is preferably 0.03 .to 10 mm2
2'0_ and partlcularly preferably 0. 15 to 3.0 mm2
| The cross-sectional area of the openlng 6b in the
open bottom portlon 6 surrounded by the peripheral edge
' port:l.on 6a is larger than the cross-sectlonal area of the
portion 7a of the cyl.mdrlcal wall port:.on 7.
25 ‘I'he area of the opening 6b ‘is preferably 0.04 to 15
. ' mm?, and partlcularly preferably 0.2 to 5 mm?.
| The per:.pheral portlon 6a of the open bottom portion
6 is that port:.on wh:.ch contacts the absorbent member 3
when the surface mater:.al 2 of the present inventlon is
30 used as the surface mater1a1 of an absorbent article.

' The absorbent member 3 is prov:.ded at its rear ’
surface with a back surface mater1a1 2’ (see Figure 1)
‘adapted to cover the rear _surfaoe_ -to -prevent  fluid

_-leaka'ge from it. | ' R



present. invention will now be described with reference to Figures 10 to 12.
| m general terns the structure of the 15 =~ second enbodinment is simlar
to that of the first enbodinment and is as shown in Figures 2(A) and 2(B).
However, the hol e-portions 4 are of sonmewhat different construction, as
shown in Figures 10 to 12. More specifically, each of the hole portions 4,
20 +  which are of conmunication .openi ng stsucture, has the open bottom
por®on 6 of a height[err] (disstance in a width direction of the surface
materi al 20, between a_l ower -pesipheral ,edg 1 and_ an upper, per. pheral
edge 62 at the open boTt[‘%\rg\f%E’ﬁ?{:bﬁn@gsﬁgﬁ &oqﬁmz}lﬁé\ if %@r?}‘?o@%?ﬁﬁ’t’e
25 in a w dt mehtiotedn abovee sredults natier i ath€0) surfackeor matenial

portion of e {oRaPeli4 iy ALy Eip i EnkdaRkABAE BN bl

direction of the surface | y a formation_portion o e .
cylindrical wall 9briherredugpion in thel%mml:,a@ﬁﬁ%&g%ﬁt, Eocexhibike a
hol e portians is Higrh#{cdpt abE8EPLE6A! cABTFacteHIgtie,digdif RAi14FBP Stfor
sectional pl anes#mlﬁgal nc#ude t he central, axis. qf, the hole -.Q&rtloa If t he
width direction *3HRAEIRT a & Yot Asargb’r%el’(t’ﬁqq?é‘ % afPfes-o%
sectional views flewabihbuy. i rFerthensode( fhe I@¢facamati€tial wiofi the
viewed fromthe di lLons. i ndicate . r , - i

Fi gures 10 and 1%.&1;%1&#&?%%9%;?&) %’%ﬁf’é’% ?ét_ﬁgéﬁ(e:?ghtat?rorﬁ‘{%tg%ag
portion 5 is prdiecanventgagrl surface marerisd sneperp dngrhy| gaprbliary
0.5 mm  joThe hejdthiond £ dariiciXerny! ivhin Caihé/\/ahbeﬁoriéonmavih$ e.g.
preferably 0.05 nmto..2.0 mm and nore preferably 0.1 to 0.5 mm . he hei ght
[err] of the opeﬁ'%f’?b?ﬂ_portion 6 is preferably 0.05 '-to 1.0 mm 10
andinpre preferably 0.THe tsedord nembédimént sofil spyfacetmabebbaln2b| @f then

Eg; (], The di St 30Chdnd SERIOHER Wi Snbw Be' #BERrIBEA°RRENPEEBELEhCEOBO

' Fiqures 10 to 12. 1In general terms the structure of the:

15 second embodiment is similar to that of the first

embodiment and is as shown in- Figures 2(A) and 2(B).

However, the hole-~gertions 4 are of somewhat different
construction, as shown in Figures 10 to 12.

More specifically, each of the hole portions 4,

20 which are of communication opening structure, has the
open bottom portion 6 of a heigh'ft M; (distance in a width
direction of the surface material 20, between a lower
peripheral edge 61 and an upper peripheral edge 62 at the
open bottom portion 6) -shorter than a height M, (distance

-/ 25 in a width direction of the surface material 20) of a
- formation portion of the top portion 5 and/or a height M,
(distance in a width direction of the surface material
20) of a formation portion of the cylindrical wall

. portion 7. ' o )

30 In this embodiment, each of the hole portions is of
different cross-sectional shape in different cross-
sectional planes which.include the central axis of the
hole portion in the width direction ‘of the surface
material 20. As representative examples, sectional views



preferably in the range of fromO0.05 to 8 nm and nore preferably 0.2 to 5 *
mm 15 The I ength around the open bottom portion 6 is preferably
0.1 to 15 nmand nore preferably 0.5 to 5 mm The open area and density of
the opening portions 5a between the top portions 5 are the same as in the
first enbodi ment 2. 20 - By setting the dinensions of the top . = .
portions 5, the cylindrical wall portiofys 7 and the open bottonlportlonsyﬁ
to those nentioned above, the second surface naterlal 20 exhi bits excel |l ent

expansi on/ contraction properties. and ssiye st |ty nd has a smal |
shearing yi el@¥®sshowngdn. FIGURSS | ?'ng S‘ (glx A n2 c?n ﬂfﬁ’
modul us i s useikwed hfxrdih otize: uheeehmnsngnadmaeednbgnm rert oW eah))ng t he |

surface of t S c r s‘%gaé As a result; the surface
material can c)l %ﬁﬁc@cﬂpﬁ%aﬂf% m)verren o% the wearer W|th the top _
portions 5 in poi fin Bigures cbhtdkitai1a(Che Bhe rhetghp| ¥c R ithelukPPg wear

does ngt 0CCWoralibid fseelwg ﬁeﬁfaﬂqweaﬁ.wd wysz.cml 1ih S G Orhopée not -
produced, even when th 3 sur ace n%terl al 20 | *‘8&! g%te contact. with the
S

skin.  Fi gur ePTEHERRLH 2 ¥ ed M, 01%% hetRB&cond
surface rratercyﬂ]indwcsalswémepmiaonav 24 preferablyoio.®5 mmettdi Xeonol ten

resi n whose f e roduce h Ww.re.
net 70 (see E‘%u%@g ﬁ%?%)ﬁi‘ég&iﬁ )Bfgr Ilrr%d%o% €i‘hern'ﬂ?éIﬁ)lgéféhlér?qb §Eand '
‘left handed $¥ie @peryibebhencpeytipnr §dsisy Praferably a0e0Ratt@ iJd0 Muhas
hol e B@rti ongrfll mrd Gtdf OGP § e@saowlmgztﬁnppmgsrics ROdyossaef taed by

e e o el WAt 2 Mg B 4 Flabds,
descri bed abaaga))n tetwesmrboddiacentt hparaplpclrttops ﬁdrbioas a8 upsar dH)
rounded nonp@éfelﬂa%lfomeéhéhﬁgﬁgeno%ecled?tp 0.05 to 8 mm, ‘and more B
preferably 0.2 to 5 mm. . _
15 _ The length around - the- open bottom portion 6 is P
- prefer.ably 0.1 to 15 mm _and_ more _preferably 0.5 to 5 mm.
' The open area and density of the opening p‘oi'tions 5a
between the top portions 5 are the sam'e as:in the first
_ embodiment 2. . S
_20_ | By setting the dlmensa.ons of the top portions 5, the
| cyllndrlcal wall portlons 7 and the open bottom portions
6 to those mentioned above, the second surface material
20 exhibits excellent expans:.on/contract;on proper_t:.es
_ and compressive elasticity and has a small shearing yield -
25  stress even if a material having a high elastic modulus
. ~ is used. Therefore, the shearing. force in any direction
| along the surface of the surface material 20 1s small.
As a result, the surface material can follow compl:.cated '
movements of the wearer with the top portions § in point-
30 contact with the skin, displacement during wear does not
" occur and a feeling of stickiness arid 'p‘hysica"’l ‘discomfort
' are not produced, even when the surface material 20 1s in
intimate contact with the skin. - . e ' )
| Figures 13(A) and 13(B) show a modified version 21



When - no. load is applied, the top portlons 51 afford a point or linear
contact surface. Wien a load is applied, 15 = it affords a contact
surface with an elliptical outer periphery whose | ength corresponds to the
load. As a result, the sane effect as with the surface material 20 is
obtai ned. The present invention is not limted to the above 20

enbedi nents. It can be nodified in various\&ays Wi t hout departing fromthe
scopé of the present inventigns For exanple, the surface nmaterial 2 nmay be
provided with micro irregularities 12, as shown in Figure 8. This

construction prod@€ethg $EFPRA SUREACK HARATIAL « hThig sunface material 21

appear ance of theisurfaatedaber izl shedttigkbealoxigernf rabm Githosk S gaFrace
is further reduced

of , for exarrpl e, ???#ggﬁﬁgs(P‘ﬁﬂT%reepIﬁ{?%g%gﬁls;r%al%r8%23?} #o&gne%ﬁ&ag@%gs

mat eri al . net 7ﬂs(seev\mqurEng4éAy anflel#{Bd) pbormed ¢frray.tbe'nate
desi gned Sl%h thap;the amdl &t F}R{ﬂdéﬁ' ﬁ&léh‘?lp%di‘ﬁﬁéd S?G&
| ocated within the Opening portion, € Cross-sectiona eao

portion 7a of theTR§ $‘|’|€f‘§€ﬁlm$fﬁ?¥+% 27:'- |haaﬁ'r§¥i§'-§g qne é&u&[‘: PGstlﬁ-d-Pnéf
t he openi ng 6b sucbﬁﬁédpdnaingha:qoedspéﬁﬂi@' pﬁdﬂﬁcﬁﬁ td@ﬂlﬁédobyt hehépeire

bottom portion 6, erepy. .t he ¢ or ndthe
bottom portion 6 5‘%\% %%t f%’&%ﬁ’aﬁﬁ% %é g: s cons%%ua:l;é.on
met hod of manuf acisr sngstané'-laﬂ-llwstsimmm rrthetl Qf dthe hsegondesurface

i nvention gl | n%{ggrgjgfcgbbags&ige{ieggéegce to-Figure 15 and others. The
nmet hod shown in Flgures 15, conpri ses supp) yi-ng surface

material formng resintB0 "’tb&sloe °d%ﬁén%ppé?h%ur'?€cé’q}¥t’é’%%r\5&061?1‘6& ePfal
forg ng tenpl ate wpwr@raxsyngoanapar anoriciretil e eortexd Ishap@Wingsekeionsi N

under reduced preﬁﬁ&[le rcirga& hfs'%%hé&r,f%e Oif:op p_ortlons 51 afford a
point or linear contact surface. When a load is applied,
15 it -affords a contact surface with an elllptlcal outer
periphery whose length corresponds to ‘the "load. As a
result, the same effect as with the surface material 20
is obtained. | | |

The present invention is not limited to the above
20 embodiments. It can be modified in various ways without

departing from the scope of the present invention.
. For example, the surface matefial 2 may be provided
with micro irregularities 12, as shown in Figure 8. This
, construction produces a further improvement in the feel
\\/ 25 and appearance of the surface material and the feeling of
- . physical discomfort is further reduced, in use. The
irregularities 12 can be formed by means of, for example,
filler mixing or by applying pressure onto the surface

. material. ' |

30 : 2As shown in Figure 7, the hole portion 4 may be
~designed .such that the smallest portion 5b of the
permeating passage is located within the opening' portion
5a and the cross~sectional area of the portion 7a of the
cylindrical portion 7 is made generally equal to that of



the tenplate 11 to formthe depending portions 7, 6 and sprayirng air from

above to rup
.openi ngs 6b,

the tenplate
spaces defin
spiral knitt
ability for

knitted W|re

ture the ends of the 15 dependi ng portions and formt

he

thereby formng the resin 50 into a sheet (i.e. the surface
material 2) having a shape corresponding to the surface configuration of

11 and havi ng hole portionz at -positions corresponding t
ed by the 20 Wi re rods ? the wire net. The materi al
ed mnre net 11 is preferably metal because strength cool
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chis
n

drawn in sheUﬂthoI#ﬁ@mznﬂﬁ!§9gﬁﬁﬁﬂrqrlﬁnQﬁﬂtﬂﬁhQ#ﬁﬁnDplastlc resin (150 to

300[err] in
forming ath
surface mate

or E%‘”Fé‘?tl %‘Q}Eﬁ“’.&ﬂ ehckntl 2 ﬁ""ﬁ““( 45/ 0ogi)| cand ?Q‘éip
EPRPTiSES L Gt iae harer . Yoiming, grasip 52

ned by

as the

50 is

applied to thhesupbemesu&-ﬂalme wfr @ serfate matterdadi ifcifing tHkatd is

%%hﬁyl‘él g €1§?,1frraqm ﬁ?iéii%ds%%erné'@ f%{:' ”gﬁéafnéf’ﬁﬁgeo ang

sprayed agai
surface of t
at the sane

ren ressur € ere
resdn hndesn i reduced Pﬁ@ﬁﬁﬁ?ﬁréﬁ?ﬂr%hﬁbb?@ﬁrbﬁuﬁﬁﬂﬁﬁnﬂﬁ

dr awi ng deVI eaé%énelfaﬁémtlhec&ofwoeﬁé Odépéndilﬁb Baytaenadn 70P&) dipd t om:

15 -

spraylng aJ.r from above to rupture the ends of the
depending portlons and form the:openings 6b, thereby
form:.ng the re51n 50 1nto a sheet (i.e. the surface
materlal 2) havxng a shape corresponding to the Surface

'conflguratlon of the template 11 and having hole,portions

20

25

30

at p051tlons correspondlng to the spaces defined by the
w1re rods ‘of the w1re net. . _ I R R

The materlal of the splral knltted wire. net 11 is
preferably metal because strength cooling ability for
hardening the molten re31n are requlred., When the spiral
kn1tted_w1re_net:11 ;s made of metal,_lts;reVerse surface

'is preferably coated with resin*to improve its anti-

corrosion propert:.es and removab:.lz.ty of the surface
material from the template etc. - . | .

The sp1ra1 knltted wire net 11 ‘may be formed of a
plurality of twisted wire rods or it may be a spiral

knitted wire net w1th lrregularltles or a splral knitted

wire net formed of a comblnatlon of w1re_ rods of
dlfferent thickness. . e o
One example of the surface materlal formlng resin

- 50, whlcn 1s_to:be.supplled to,the_surﬁacemof the wire



portion. . Thus the sheet-like molten resin 50 may be applied continuously
to.the surface of an endless 15 rotating spiral knitted wire net 11
which is rotated in the direction indicated by the arrow in Figure 15. The
sheet-like nolten resin 50 is carried along by the wire net 11 and cool ed
and hardened by the wire rods 1la. Air bubbles (hole portions) 4', shown in
Figure 6, are formed 20 in the space bet¥een the wire rods 11a of the
wi refnet 11, and the bottom portion of the hole portions 4' are burst to
formthe open bottom portions 6. As shown in Figure 6, when the hole
portions 4' have MRt ykt, bdEnablpdtent ﬁﬁsfspuﬁﬁﬁw{‘ylﬁf shggty Sermorfd 25 tae &t

25 af f ordi ng /Q@)Vﬁkoﬁluﬁtbﬁdeﬁutﬁéﬁﬁo§185'ﬁﬂén?dsiiil msdnaw mqtv Nih the

surface conflgurat the wire_r lla i.ch .ar a '

upper nmost region dra rfqﬁgls ﬁu%at'?ea exwr]%} el (id %ﬁ L‘"ﬁ EI% t‘@’t@f”%ﬁ?en

bottom portions 6 hy fidxming fadﬂxemoylaﬁtm ares ifroranstl heatiing 3t may ladser

portions of gt he ngys Qpedly t’ggetﬂprgd élmé%fi}lprﬂz%tné tyéyﬁﬂ d'e spaces
rai

between the wire rods 11la of the s nitt Wre esurface
material of the present #‘Fﬁ’én‘i‘i‘%ns’&%% 'b%’-]&?)tla??%ﬂneﬁgﬂy 2Rd isaFpplies) tthe

manuf act uri Ing rretlufél surfadd oprigee Mire it u?:n ttiwﬂ:e(aﬁﬁrﬁ t(]grb B6 300° C)
approprlateycontro n e alk e ure _ap o.the surface nateri
Fornng resin supdd dPTeYiRcadrinbholis] FoBRR o Aron 0 8irr RemRyer,
resin. 5 fRwing:coinel uppéucsurnfacei off @fnet byt e eveint 11 nton@pplynay
be manufacgyred agdlds: td NEhd abéyih NS0 "BAGOSLSERBS @R thReS ¥R &L%élrh

t he nmet hod of manufacturlng the first enbodi_nent but-after a | arge nunbe

of hol e portions: £0. ddt Varum fAraymn fiom delow byt @y iFaciun @Faé”méied’e‘é'r?
forged and the shex td Iforidithenhbiei pobbiohsed el athwinh o dpar botddie

wre net 11, heated dlfo{ 2l ndd %erfOLfebk-13xd WHAG BEih S0 may ve
L applied continuously to the surface of an endless
15 . rotating spiral knitted wire net 11 which is rotated in
the direction indicated by'fhé arrow in Figure 15. The
sheet~like molten resin 50 is carried along by the wire
‘net 11 and cooled and hardened by the wire rods lla. Aair
bubbles (hole portions) 4/, shown in Figure 6, are formed
20 ~in the space between the wire rods 1lla of the wire net
11, and the bottom portion of the hole portions 4’ are
burst to form the open bottom portions 6.

As shown in Figure 6, when the hole portions 4’ have
-not yet been burst, the plurality of top portions 5, each
\/ 25 affording a convex curved surface are formed in a shapé
. - matching the surface configuration of the wire rods 1lla
"which are located at the uppermost region of the spiral
knitted wire net 11. The plurality of open bottom
portions 6 of the surface material 2 are formed at the
30  lower portions of the non-open hole portions 4’ which
- project through the spaces between the wire rods 1la of

the spiral knitted wire net 11. ;
- The surface material of the present invention can be
obtained  easily and rapidly by the manufacturing'method



. to form

resin frombelowthe wire net 11 in order to heat the peripheral edge !
portions of the open bottom portions 6. 15 As a result, the peripheral
edge portions of the open bottom portions contract and the second surface
material is obtained. The length of the hole portions is not |ess than the
t hi ckness of the netal net 11. The nethod -for manufacturing the surface
materials 20 of the present i nvent #bn wi Il now be further descri bed:

way of specific exanples. EXAMPLE 1 (FOR I\/ANUFACTURI NG THE FI RST SURFACE

MATERI AL) A wire net ;SP—ZG 0.3 ganufgét ur é ansal Kanaam ., 25 K. K.)
of 26 meshes®foFhedPE s?BFréPge? §§ﬁ #bgf B, BPRFPRTialel¥et er of
0.35 nm was gendrailtihg sthe alaikmi predswree applié.dambl ahedesarfice

pol yet ' ency (pLLeR) T 3505 6g L3 Syilaled Wl leESy 456 ag LR BHET 200

mat eri al. formng resin own 1 n en resin
was suppl i edtemperature- gfetbe madtennkesinent o the spiral knitted wire net

11 to gonstitute ghg 8888ha! kP ATl LRt &Y oX0 thiel Brés@ﬁ'&sh.iﬁeﬁtlgﬁ [err]

The nolten resin 50 is vac r awn igmbelowthe spiral knitted wre net
11 by the ™9¥cBEPRABRERE BFe h8syERLIAYEF awi ng device 53 and, at the sane

time, air heated mpitdaliyr the methad ystepsnangathest sawe Sahseeinl the nolten

resin 50 at ﬁe{:ﬁb& 8k ﬁgnﬂﬁégtﬂrifma%ﬁgoffrsg t eﬁBbé%ehﬂTbhﬁda%ﬁ get 11

urface na sur
mat er i al 2 hhérﬁenmerbefl Bicdepporkiony dperrarfs BAVingl poPPeEBns

cor ][ egpondi nEotﬁohhiiior.Q'{jldrh(%nﬂﬁr?@ Eéehhefdwe_ta nShdariﬁuP%héeﬁ“!lﬁ.ﬁéi‘
R I TR T e M TR e R B M
passages in 1be huaﬁ:aﬂe aiat e(atl 180wdo (540 1) a&soﬂovhheagmﬁms’ar theof t
mout h Se of i'ggln from below the wire net 11 in order ‘to heat the
~ peripheral ‘edge portions of- ‘the ‘open ‘bottom portions 6.
15 | As a result, the pern_pheral edge portz.ons of" the open
bottom portlons contract and the ‘second surface material
is ohtalned. _.The 1ength of the hole port:.ons is not less
than the thlckness of the metal. net 11.. '
The method for manufacturz.ng the surface materials
20  of the present :mventlon will now be furthe_r described by

way of speclflc examples.
_ - EXAMPLE 1 S
(FOR MANUFACTURING THE FIRST SURFACE MATERIAL)

A wire net (SP-26-0. 3 manufactu_red_ by Kansai Kanaami
25 K.K.) of 26 'z_neshes' formed of spirals in the same sense of’
. ' wire with a diameter of 0.-35-'mm_'_-was_ used as the spiral
' ' knitted wire net 11 and low. density 'polyethylene' molten
resin contalm.ng 5% of '1‘:|.o2 was used as the surface

mater:.al form:.ng res:.n. ' s e
30 ~ As shovm in Figure 15, the molten resin was supplied
from the T-die of the tank 51 onte the spiral knitted
wire net 11 to constitute the sheet-l:l.ke molten resin 50
with a density. of 25 g/m2 The molten _res:.n 50 is vacuum s

drawn from below the spiral knitted wire net 11 by the



per meati ng passages was 0.7 nm across and the open area of the opening 6b
in the bottomportion 6 was 0.5 mm 15 - across. A cataneni al napkin
(absorbent article) 1 as shown in Figure 1 was nanufactured using the
surface material 2. The cataneni al napkin thus manufactured was superior
i n absorption conpared with a cataneni al napkin using the 20

conyentional surface material. It had a drjQfeel and fitted well and
f ol Bowed the nmovenents of the \Wearer. Mreover, it did not produce any
feeling of physical disconfoft. EXAMPLE.2 25 (FO? MANUFACTURI NG THE

SECOND SURFACE MAT&emh)ndazlecefidthewwaquvn danawing dexticef 58xand,cat bhe
after the hole poséhgnstfﬁé/"e“ilfrorﬁﬁétéﬁat@ﬁj Rbr é@‘c(%!é)liﬁgﬁ'ﬁlj ybflSCzh]

was applied to the resin trombel gw_the wire net 11 er i pheral
edge portions 6agadpst;kbe sheetsdike,maltan regin yseoﬁ réct"'éﬁ:%s°§ 40
result of the heahdgimEkdicabicsel the srivdamittied iwire IndBdiihto form'

structure d effgcts desgribed bove Al A supface erial
conpri si ng flui ?r’rp%"?)ﬁg%\%?e TR eélﬂ%lr %agra% %B‘#HF&I ity % ﬁgﬁgace
portions each 5 matexié&lnPnbas alnunbgerm'éafllhgi msslmtmgeongniage and
material conprisigng; & Bbi‘é%hEYcB{-r& oR&iﬁéjOEé eRet SAVERE ﬁe&ﬁ&&eéfcﬁh&“v‘d

surface and definip Q}i i.nternal space gﬁl urali tz F‘fi bott om
portions and a ¥t ?a‘P?‘Fya hath& §Pr\ﬁ§FP FBRER §até83h ﬂBF%SBB o9 16
conprising a pl urehatyosfthd] spﬁﬂaltnm'paedmhsednétnlmg an opening, a

single opejy bottom pm%&”sxﬁgglg 81:’31 ”éiLaéf"‘@thé QPéééOEeSBEBEQE Qgeéhe

said top portions and € sal |on eac
havi ng of the permeatlng passages in the surface material 2 was

Y 0.1 mm across, the open area of the mouth S5e of the
rermeating passages was 0.7 mm across and the open area
of the opening 6b in the bottom portion 6 was 0.5 mm

15 across. ' _ .
A catamenial napkin (absorbent article) 1 as shown
in Figure 1 was manufactured using the surface material
2. The catamenial napkin thus manufactured was superior
in absorption compared with a catamenial napkin using the
20 conventional surface material. It had a dry feel and
fitted well and followed the movements of the wearer.
Moreover, it did not produce any feeling of physical

discomfort.
| " EXAMPLE 2
\/ - 25 (FOR MANUFACTURING THE SECOND SURFACE MATERTIAL)
- © The method was the same as that of Example 1 but

after the hole portions 4 were formed heated air (at
300°C to 400°C), normally 340°C to 360°C) was applied to
the .resin from below the wire net 11. The peripheral

30 edge portions 6a of the surface material partly
contracted as a result of the heating and the resulting
surface material 21 had the structure and effects
described above. '



a smallest portion of mninmm cross-sectional area 15 -« situated

bet ween the nouth of the opening forned by the associated top portions and
the open bottom portion, the cross-sectional ng passage
i ncreasing fromthe smal |l est port | on t owar ds thgm" mmlmmﬂmmlem ng
defined.-by the top portions rqg‘al ning 20 -¢ substantizall o~
constant or increasing towards the open- bottom portlon 2. A surface ‘r
material as clained in claim1, wherein the smallest portion is located in
the portion of the 25 permeati ng gaaTMge defined by the top portions.

3. A surface material as clained in claiml or 2, wherein the open-area -
of the open bottomportion is equal to or Iarger than the cross-sectional
area of the amnul &r s8¢ face Waalte:p:oall cnmpt:.s:.ng ajrfhuednm@emieahlel ai ned
in any one oaaw@laieCﬁng 3 MB1liadhieh b#e fc38S- 3eGlliiAl UL, Of the

annul ar wall portion increa l'est porti towards the:
open b®ttom ﬁes‘-@néﬁgaﬂdﬂe%do%me%wgmsage:arté@ sunfpcopatamiabm

portion connesﬁﬁilltafﬂﬁgew é@ﬁ!‘r&ii&? | S t RBpS @€l 686t ickibh thevighog of
t he open bottomgortlo Iess tha té%t o.f the t naé)ragortlons and/ or
Lhat of 't he GRRUPE, GeYeGomirsace raad dbkiing (gn A mbYY| AL ImG | n
c: aim 4V\hvmﬁspaoeeach of;l’uhallieye pdir t bpeR i boaspm"repbma.lonm dirfd ereent

pl anes I-C t a er

met hod of naﬁig%%ﬁ?yng’efa é@?’%g %Qﬂg;ﬁ%ggﬁ rb%%? eaRq r?:l:teon
conpri@i ng sepmpyising pepilnradityeoti adjsrentt mpl mtﬂmmdaﬁuan@u r al
knitted wireg ﬁetop@%ﬁﬁ@ NGy as@hgiél idper?’ bOPESh ngertaeﬁ w&sade;fﬂ?&p yt he

said side of the te ate havihg a convex curved surface

reduced pres@Bpelay V‘Fl%l cﬁ%ﬁ‘l%rq%&%e%‘f’l‘i‘%etl}%rﬁﬁlﬁ FORMPBIHANY 3G at’
the resin frenet baigaibdteem portion, each permeating passage having

a smallest portlon of m:.nlmum cross- sectlonal area
15 : s:.tuated between ‘the mouth of the openlng formed by the
' assoc1ated top port:.ons and the open bottom portion, the
cross-sectional area of the permeat:.ng passage 1ncreas1ng
from the smallest portlon towards the mouth of the
opening defined by the top port:.ons and rema:Ln:Lng-
20  substantially constant or lncreasz.ng towards the open
bottom port:Lon '

2. A surface material as claimed in claim 1, wherein
the smallest portion is located in the portion of the = -
25 permeating passage defined by the top portions.

3. A surface material as claimed in claim 1 or 2,

wherein the open area of the open bottom 'portion is equal

to or larger than the cross-sectional area of the annular
30 wall portion.

4. A surface material as claimed. in'_any_ one of the
preceding claims in which the cross-sectional area_of the
| annul'ar_ wall portion increases from the smallest portion

35 towards the open bottom portion and the cross-sectional



si:de bf the tenpl ate, thereby formng the resin into. a—sheet—whose surface

configuration matches that of the tenplate and-draw n orti Agie

sheet through the 20 sai d openings to form closeﬂﬁﬂiﬂmﬂiﬁiﬁmm‘“ |
structures -and rupturing the closed, ends of the tublif8ss es by
form ng an opening therein, whereby the surface material has a plural 'ty of
per geati ng passages forned therei.n, each beiMtg defined by a plurality of

tpp"*ﬁ'ort ions formed 25 by.the said wires, an annular wall portion and a
singl e bottom pordped) - idE Whikd - tdiSerdPesbtttbn S d¥tRsh Ssthd @ d@atidreto
passage having a snallest pprtijion of mgl‘rrum cr oss-g%cﬁjlggn | area situated
bet ween the nout KSFYeaReSHpERi Fier 8RMEI9bYeChEORs s 8. g?’(S"p°pﬁ)r”tlf%ri?,l?%ﬁ‘ld

t he .30 open h@ittom peovitbon béingr besssehanonhhtabsa tiie tHup REsEdNSQ
passage increasin om. t.he spal l.est r4i.0n rds,.ithe nouth of the

openi ng defi ned 4/@3" ttébaetf)oé?i%lﬁ% %‘%ﬁ‘#%ﬁaﬁ’%ﬂﬁpgﬁ%ﬁ?ﬁ%t lally constant or
I ncr easi ng5t owards the open bottom portion. 7 A nethod as clainmed in

cl ai m 6, further compry s,apehea! wAdekia10RN ENfhd 1Neciull ar, Sl s
t hereby causing the peripheral edge of the openings . therein to contract. 5
8. A nmethod asedch el Fhechalf PJtIOnE My, amrorerricRd desidifterent

applied to the t IR wHighemclude thd tBfid Wimchd perme%tingﬁﬁ@ééaieas
claimed in claim6 or 7, wherein the resin is pre-formed into sheet-1ike
formprior to its application to the tenplate. 10. A surface nmaterial
for an absorbem. aR indtthdd of mambfdantriald \a saxrfapeaidtaaidly fderann

e Y b IR QeE e S S Dot g 25, LA Mome
dr awi_ngs. " side of a template formed of a spiral knitted wire net
defining a plurality of openings, the wires defining the

said side of the template having a convex curved surface,'

15 applyving a reduced pressure to the other surface of the
template and blowing air at the resin from the said one

side of the template, thereby forming the resin into a

sheet whose surface configuration matches that of the

template and-drawing portions of the sheet through the

20 said openings, to .form closed end tubular Stxjuctufes and
rupturing the closed ends of the tubular structures by

forming an opening therein, whereby the surface material

has a plurality of permeating passages formed therein,
_ each being defined by a plurality of top portions formed
N 25 . by the said wires, an annular wall porticn and a single
bottom portion in which the opening is formed, each

permeatiing passage having a ‘smallest portion of minimum
cross-sectional area situated between the mouth of the

. opening formed by the associated top portions .a;nd, the
30 open bottom portion, the cross-sectional area of the_
permeating pa'ésage increasing from the smallest portion

towards the mouth of the opening defined by the top

portions. and vremaining substantially constant or

increasing towards the open bottom portion.
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20 11. A nethod of manufacturing a surface naterlal fsor an absorbent 7
article substantially as specifically herein de: ceto

Figure 15 in conjunction with Figure 9 and 10 ‘or
acconpanying drawi ngs. 25 . 12. An absorbBent s .m[a’ﬁmhilmg onpri sing
a sheet of perneable material connecteg§to a sheet materi al

wi th an absorbent nenber therebetween, the sheet of perneable material £
being as claimed in any one of claims 1 to 5 and 10 or bei ng manuf actured

By a method 7as 3@ metlidbdi aredclame& fnechbit @&, rr?ﬁ:ttmaﬁ compEisifhg open
ottom .por t s r.. . tubyl ar struct ei ng
situated adﬁﬁ§§ﬁn th%ré?%% %ﬁ%% gEngﬁﬁ Fd%ul ructures ereB -

causing the peripheral edge of the . openlngs.thereln to

contract.
5 .
8. A method as claimed in claim 6 or claim 7, wherein
the resin"ie applied to the'template.in sheet-like molten
form. ' : )
10 9. A method as claimed .in claim.6. or 7, wherein the

resin is pre-formed into sheet-like form prior to its.
application to the template. . - W

10. A surface matefial for an: absorbent article

15 _'substantielly' as specifically herein described with
reference to Figures 2 to 5, optionally as modified in
Figﬁre 7 or Figure 8, or Figure 12 or Figure 13 of the
acoompanying drawings.

20 11. A method of manufacturing a surface'material for an
_ absorbent article substantlally as spec1f1cally herein
descrlbed w1th reference to Figure 15 in conjunctlon with

Figure 9 and 10 or Figure 4 of the accompanying drawings.

25 12.' An absorbent sanitary article comprising a sheet of
permeable material connected to a sheet of. 1mpermeab1e
material with an absorbent member. therebetween, the sheet
of permeable material being as claimed in any one of
claims 1 to 5 and 10 or being manufactured by a method as

30 claimed in any one of claims 6 to 9 or 11,. the open
bottom portions of the hole portions or tubular "
structures being situated adjacent. to the absorbent '
member. ' : _ )



