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LIQUID-PERVIOUS TOPSHEET FOR DISPOSABLE ABSORBENT

ARTICLE AND PROCESS FOR MAKING THE SAME

This invention relates to a liquid-pervious topsheet for
disposable absorbent a_rticles such as disposable diapers and
menstruation pads and a process for making the same.

Japanese Patent Application Disclosure No. 1995-328061
describes a liquid-pervious topsheet used in a disposable body
fluids absorbent article, particularly, a menstruation 'pad
comprising a nonwoven fabric and a liquid-impervious
thermoplastic f:'_le. The plaétid film is i:rovided in the form
of a plurality of film sfrip extending parallel one to another
at predetermined intervals and bonded to the upper surface of
the nonwoven fabric. The nonwoven fabric is formed with high
density regions covered wi'ch. the plastic' film and with low
density regions exposed between each pair of adjacent film
strips. With such a topsheet, menstrual fluids discharged on
the upper surface of the topsheet permeate the low density
regions exposed between each pair of adjacent film strips into
a core underlying the topsheet. The core has its upper side
entirely covered with the nonwoven fabric and partially
covered with the film strips so | that the core soiled with

menstrual fluids is not visually inconspicuous. An amount of
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menstrual fluids onc’é discharged on the low density region tends
to transfer to the high density regions and, as a result, the
high density regions contain a relatively large amount of
menstrual fluids. In spite of the large amount of menstrual
fluids possibly contained in the high density regions, soil due
to this is inconspicuous since the high density regions directly
underlie the respective film strips. This known topsheet is
claimed to alleviate a visuél discomfort possibly experienced
by a wearer of the article when the user disposes of the used
article.

However, one of the problems associated with the fors'a_id
conventional topsheet used in the menstruation pad is that, in
the low density regions exposed betweeh each pair of adjacent
film strips, the portions of the core underlying the low density
regions and soiled with menstru_ai fluids can be seen through
the nonwoven fabric making the part of the topsheet.

Another problem associated with the foresaid
conventional topshget is that, if the topsheet rubs a wearer's
skin transversely of the direction in which the film strips
extend as the wearer's body moves, edges of the respective £ilm

strips may irritate the wearer's skin as knife edges.

It is an object of this invention to provide a topsheet



-3-

for a body fluids absorbent article allowing the core soiled
with body fluids to be concealed over a larger range. and
simultaneously allowing a touch to be improved.

~ The object set forth above is achieved by a first aspect
of this invention relating to a liquid-pervious topsheet used
in body fluids absorbent article, ‘and by second to fourth
aspec;ts of this invention relating to a process for making such
a liquid-pervious topsheet.

According to the first aspect of this invention, there
is provided lliquid-pervious topsheet for a body fluids
absorbent article comprising a first plastic film layer forming
an upper surface of the tdpsheet, ‘a second plastic film layer
forming a lower surface of the topsheet and a fibrous assembly
layer disposed between the first and second plastic film layers
and bonded to the first and second plastic film layers, wherein:

the first plastic film layer includes a plurality of first
Plane regions spaced one from another and extending in parallel
one to another inone direction and the second plastic film layer
includes a plurality of second piane regions spaced one from
another and extending in parallel one to another in the one
direction wherein each of the first and second plane regions
has a thickness of 0.001 ~ 0.05 mm and a width of 0.03 ~ 1 mm

and wherein, of each pair of the first plane regions adjacent
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to each other and each pair of the second plane regions adjacent
to each other, at least each pair of the first plane regions
' adjacent to each other are connected with each other by a
plurality of bridge-like regions extending between the plane |
regions adjacent to each other;

of the first and second plane regions, at least the first
plane regions are formed along edges thereof with first rising
regions extending upward from an upper surface of the first

plane regions in an irreqgular array of substanti'ally triangular

tooth;

the second plagtic film layer partially underlies :;'egions
of the fibrous assembly layer defined between a lower surface
~of each pair of the first plane regions adjacent to each other;

and

the fibrous assembly layer is bonded between the first
plane regions and an upper surface of the second plane regions,
and contains of hydrophilic fiber of 5 wt % or higher.

According to the second aspect of this invention, there
is provided a process for making a liquid-pervious topsheet for
a body fluids absorbent article comprising the steps of:

a. continuously feeding a composite web comprising a
plastic film and a fibfous assembly underlying the plastic £ilm

and bonded to a lower surface of the plastic film in one
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direction;

b. subjecting a lower surface of the continuously fed
composite web to high pressure columnar water streamé ejected
from a plurality of nozzles.arrdnged transversely of the web
and thereby rupturing the plastic film by'the high pressure
columnar water streams in the one direction according to traces
of the high pressure columnar water streams to form the plastic
film witﬁ a plurality of first plane regions éxtending in
parallel one to another in the one direction, a plurality of
openings extending in paralle; one to another in the one
direction between each pair of the first plane regions adjacent
to each other, a plurality of first rising regions extending
from edges of the first plane regions defining the openings
substantially in the same.direction as the high pressure
columnar water streams, in an irregular array of substantially
triangular tooth, and a plurality of bridge-like regions
extending across each of the openings to connect each pair of
the first plane regions adjacent to each other; and

c. bonding a plurality of plastic film strips extending
in parallel one to another in the one direction to a lower surface
of the fibrous assembly so fhat the plastic film strips at least
partially undérlie portions of the fibrous assembly defined by

each of the openings.
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According the third aspect of this invention, there is
provided a process for making a liquid-pervious topsheet for
a body fluids absoi:bent article comprising the steps of:

a. continuously feeding a composite web comprising a
piastic film and a fibrous aséembly underlying the plastic film
and bonded to a lower surface of the plastic film in one
direction;

b. subjecting an upper surface of the continuously fed
composite web to high pressure columnar water streams ejected
from a plurality of nozzles arranged transversely of the web
~and thereby rupturing the plastic film by the high pressure
columnar water streams in the one direction according to traces
of the high pressure columnar water streams;

c. subjecting a lower surface of the composite web,
substantially in accordance with the traces of the high pressure
columnar water streams} to high pressure columnar water streams
to form the plastic film with a plurality of first plane regions
extending in parallel one to another in the one direction, a
plurality of openings extending in parallel one to another in
the one direction between each pair of the first plane regions
adjacent to each other, a élurality of first rising regions
éxtendin§ from edges of the first plane regions defining the

openings substantially in the same direction as the high
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pressure columnar water streams in an ir¥egqular array of

substantially triangular tooth, and a plurality of bridge-like
regions extending across each of the openings to connect each
pair of the plane regions adjacent to each other; and

d. bonding a plurality of plastic film strips extending
in parallel one to another in the one direction to a lower surface
of the fibrous assembly so that the plastic film strips at least
parf.ially underlie portions of the fibrous assembly defined by
each of the openings.

According to the fourth aspect of this invention, there
is prqvided a process for making a 1iquid-pervious. topsheet for
a body fluids absorbent ‘article comprising the steps of:

| a. continuously feeding a composite web in one direction,
the composite web comprising an upper plastic film, a lower
plastic film and a fibrous assembly disposed between the upper
and lower plastic films and bonded to a lower surface of the
upper plastic film and to an upper surface of the lower plastic
film in one direction; and

b. subjecting an upper surface of the continuously fed
composite web to high pressure columnar water streams ejected
from a plurality of nozzles arranged trans_versely of the web
and thereby rupturing the upper and lower plastic films in

aécording with traces of the high pressure columnar water
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streams in the oné direction to form the upper and lower plastic
films with a plurality of first plane regions extending in
parallel one to another in the one direction, a plurality of
openings extehding in parallel one to another in the one
direction between each pair of the first plane regions adjacent
to each other, a plurality of first rising fegions e#tending
from edges of the first plane regions defining the openings
substantially in the same direction as the high pressure
columnar water streams in an irregular array of substantially
triangular tooth, é.nd a plurality of bridge-like regions
exteﬁding across each of the.openings to connect each pair of.

the plane regions adjacent to each other.

Fig. 1 is a perspective view showing a topsheet according
to one embodiment of this invention;

Fig. 2 is an exploded perspeétive view showing the
topsheet; |

Fig. 3 is a sectional view taken along line III-III in
Fig. 1;

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

FJ.g 5 is a view similar to Fig. 1 but showing another

embodiment of this invention;
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Fig. 6 is an exploded perspective view showing. the
topsheet of Fig. 5;

Fig. 7 isaviewsimilar to Fig. 1 but showing still another
embodiment of this invention;

Fig. 8 is an exploded perspective view showing the
topsheet of Fig. 7;

Fig. 9 is a diagram schematically illustrating an
embodiment of process for i_naking the topsheet according to this
invention; énd

Fig. 10 is a diagram schematically illustrating another

embodiment of process for making the topsheet according to this

invention.

A liquid-pervious topsheet for body fluids absorbent
artic_les and a process for making the same will be described
in more details with reference to the accompanying drawings.

Fig. 1 is a perspective view showing a liquid-pervious
topsheet 1 used in body fluids absorbent articles such as
disposable diapers and menstruation pads and Fig. 2 is a
perspective view showing the topsheet 1 with its components
vertically exploded. The topsheet 1 comprises an upper plastic
film layer 2, a lower plastic filmlayer 5 and a fibrous assembly

layer 3 disposed between these two film layers 2, 5.
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The upper film layer 2 is flexible and comprises various
regions as follows: a plurality of substantially plane regions
8 extending in parallel one to another in a direction as
indicated by a double-headed arrow Y; a plurality of openings
9 extending in the direction Y between each pair of adjacent
plane regions 8; bridge-like regions 10 extending across each
of the openings 9 in a direction as indicated by a double-headed
arrow X to connect opposite edges 18 of each of the openings
9; and rising regions 12 extending upward from the edges 18.of
the plane regions 8. Therising regions 12 irregularly undulate
in the _direction Y to fqrm sawtooth waves.

The fibrous assembly layer 3 is flexible and bonded to
the lower surface of the upper film layer 2 in its plane regions
8 so that the upper surface of the fibrbus assembly layer 3 may
be exposed within the openings 9. Within the openings 9,
component fibers 3A of the assembly layer 3 partially extend
upward linearly or so as to _describe circular arcs.

The lower film layer 5 comprises a plurality of film
strips 5A extending in parallel one to another; in tpe direction
Y and bonded to tﬁe lower surface of the fibrous assembly layer
3. In this manner, the lower film layer 5 forms at least a part
of the lower surface of the topsheet 1. The fibrous assembly

layer 3 has its lower surface exposed between each pair of
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adjacent film strips 5A, 5A and, in these exposed regions,
component fibers 3A of the assembly layer 3 partialiy extend
downward so as to describe straight lines or circular arcs.

Referring to Figs. 1 and 2, single dot chain lines
extending downward from the edges 18 of the upper film layer
2 show lines for projecting the respective openings 9 upon the
lower surface of the fibfous-assembly layer 3. Each of the £film
'strips SA as a whole or partially underlies each region of thé
fibrous assembly iayer 3 defined by each of the openings 9.

Figs. 3 and 4 are sectional views respectively taken along
lines III-III and IV-IV in Fig. 1.

Referring to Figs. 3 and 4, the upper film layer 2 is made
of thermoplastic material, of which the plane regions 8 have
a thickness of 0.001 ~ 0.05 mm and a width W; of 0.03 ~ 1 mm
as measured in the direction X between each pair of adjacent
openings 9, 9. Most of the openings 9 has a larger dimension
in the directién Y. Each of the openings 9 preferably has a
width W, of 0.05 ~ 1 mm and a length corresponding to 1.5 times
.of the width W, or larger.

The bridge-like regions 10 of the upper plastic film layer
2 are formed intermittently in thedirectionY. Thebridge-like
regions 10 include arc-shaped bridge-like regions 10A having

their proximal ends 19A appearing to extend from the plane
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regions 8 and arc-shaped bridge-like regions 10A having their
proximal ends 19B appearing to extend in continuity with the
rising regions 12, and plane bridge-like regions IOB. which are
frush with the plane regions -8 (Refer also to Fig. 1). The
bridge-like regions 10 preferably have a thickness equal to 6r
less than the thickness of the plane regions 8 and a width W,
in the direction Y (Refef to Fig. 3) of at least 0.091 ~ 2 mm.
A. large maj'ority 12A of the rising regions 12 are fornied
by a portion of the upper plastic film léyer 2 extending upward
from edges of the film layer 2. The rising regions 12A have
prqximal ends 16 cogtiguous to the respective plane regions 8
and free ends 17 extending upwafd from the proximal ends 16.
The upper edges 17A of the respective free ends 17 undulate along
the respective edges 18. A height of the upper edges 17A as
measured from the plane regions 8 varies in a range of 0 ~ 1
mm. The rising regions 12 include those 12C formed along edges
of the bridge-like regions 10 and having substantially the same
height as the rising regions 12A (Refer also to Fig. 1).
The embodiment in Whiéh the upper edges 17A of the rising
regions 12A undulate to form sawfooth-like portions will be
described in more details with reference to Fig. 3. The rising
regions iZA comprise an irregular array of substantially

triangular sawtooth-like edges 23 each defined by a
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substantially riglii:ward ascendant oblique side 21, a
subst"antia.lly leftward ascendant oblique side 22 and the
proximal end 16 extending between these two oblique sides 21,
22. The rising regions 12C also may undulate in the similar
manner to the rising regions 12A. The rising regions 12
comprising the rising regions 123, 12C have a thickness equal
to or less than the thickness of the plane regions 8 so that
the fising regions 12 may be smoothly deformed as they come in
contact with a wearer's skin: and consequently the topsheet 1
may give the wearer a smooth and soft velvet touch. While it
will be difficult to visually recdgnize'the individual rising
regions 12, a plurality of rising regions 12 as a whole give
the upper surface of the topsheet 1 a fluffy appearance. The
risiﬁg regions 12 diffusively reflect the light incident
thereupon and thereby alleviate surface gloss peculiar to the
‘plastic film.

The upper plastic film layer 2 including a plurality
of openings 9 preferably has a breathability of 5 ~ 700 cm’/cm’
. Sec as measured according to the prescription of JIS(Japanese
Industrial Standards)-L-1096 and a moisture resistance of 0 ~
200 mm as measured according to the prescription of JIS-L-1092.
The film layer 2 is made of material selected from a group

consisting of a hydrophobic thermoplastic film, a hydrophobic
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thermoplastic film treated to become hydrophilic and an
originally hydrophilic plastic film. The film used as stock
material for the layer 2 may contain suitable colorant sﬁch as
titanic oxide or barium sulfate.

The fibrous assembly layer 3 is made of material selected
from a éroup consisting of thermoplastic synthetic fiber,
chemical fiber such as rayon fiber, a mixture of these synthetic
fiber and chemical fiber, and such synthetic fiber and/or
chemical fiber mixed with cotton fiber and/or pulp fiber. The
fibrous assembly layer 3 contains hydrophilic fiber of 5 wt %
or higher, preferably of 10 wt %'or higher, more preferably of
20 wt % or higher. More preferably, the assembly layer 3
comprises a nonwoveﬂ fabric having a basis weight of 2 ~ 50 g/m?,
in which the component fibers are meéhanically entangled and
heat~sealed or adhesively bonded togéther. The nonwoven
fabric containing thermoplastic synthetic fibe;' or chemical
fiber having a fineness of 0.05 ~ 15 deniers may be selected
from a group consisting of a spun bond nonwoven fabric, a point
bond nonwoven fabric, a thermai bond noﬂwoven fabric such as
an air-through nonwoven fabric, a melt blown nonwoven fabric
and a spun lace nonwoven fabric. 1In its thickness direction,

the fibrous assembly layer 3 preferably has a breathability of

5 ~ 700 cm’/cm® * sec as measure according to the prescription
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JIS-L-1096 and a moisture resistance of 0~200 mm as measured
according to the prescription JIS~-L-1092. Bonding the
assembly layer 3 to the upper film layer 2 and to the lower film
layer 5 may be carried out using heat- or supersonic-~sealing
or suiﬁable adhesive agent such as hot melt adhesive agent.

Each of the film strips 5A forming the lower film layer
5 has a thickness of 0.001 ~ 0.05 mm, a width P, of 0.03 ~ 1.5
mm. Each pair of adjacent film strips 5A, 5A define
therebetweer;-a gap having a width P,of 0.03 ~ 2 mm, preferably
of 0.03 ~1mm. Similarly to each pair of adjacent plane regions
8 ig the upper film 1§yer 2, each pair of adjacent film strips
5A in the lower film layer 5 are also cqnnected to each other
via the bridg_eélike regions extending across the gap left
between the adjacent film strips 5A. As will be apparent from
Fig. 4, regions 53 corresponding to the openings 9 6f the upper
film layer 2 projected upon the lower surface of the fibrous
assembly layer 2 are partially occupied by the film strips 5A.
For example, a particular one 53A of the regions 53 is occupied
by the £ilm strip 5A having substantially the same width as the
opening lying above this film strip 5A. Another particular
region 53B is partially occupied by a side edge portion 54 of
the film strip 5A lying immediately beneath the corresponding

plane region 8. The film strips 5A may contain suitable
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colorant such as titanic oxide or barium sulfate.

The mehstruation pad serves for its purposewith the upper
surface of the core as indicated by two-dot-chain-line being
covered with the topsheet 1 constructed as has i:een described
above. With such menstruatiori pad, me#:strual discharge flows
into the fibrous assembly layer 3 through the respective
openings 9 of the upper film layer 2 and transfers into the core
56 through the gap defined between each pair of adjacent film
stripé 5A of lower film layer 5.

In the pad after its use, the amount of absorbed menstrual
discharge staying beneath the plane regions 8 of the upper film
layer 2 and thé amount staying beneath the film strips 5A of
the lower film layer 5 are substantially intercepted from the
wearer's eyes by the plane regions 8 and the film strips 5a,
respectively. While the amount of menstrual discharge staying
in the fibrous assembly layer 3 between each pair of adjacent
plane regions 8, 8 otherwise might be seen through the openings
9, such amount of menstrual diScharge is effectively
intercepted from the wearer's eyes by the rising regions 12 so
far as these rising regions 12 take their positions leaning
inwardly of the openings 9. In this manner, a blot on the pad
due to menstrual discharge is not conspicuous even after the

pad has been used. The rising regions 12 leaning inwardly of
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the openings 9 are exemplarily illustrated in Fig. 4 as the
rising regions 12D.

The upper surface of such topsheet 1 offers a comfortable
velvet touch by the thin and soft rising regions 12 of the upper
film layer 2. Using the hydrophilic rising regions 12, it is
possible to accelerate transfer of i‘nenstrual discharge to the
fibrous assembly layer 3 under a caiaillarity action occurring
between each pair of adjacent rising regions 12 along the edges
18 of the plane regions 8 and/or between each pair of rising
regions 12 opposed to each other across the opening 9. The
_ c;omponent fibers 3A extending upward through the respectivé
openings 9 will act upon menstrual discharge in the same manner
" as the rising regions 12.

Figs. 5 and 6 are perspective and exploded perspective
views similar to Figs. 1 and 2, respectively, but showing
another embodiment of this invention. Referring to Fig. 6, the
upper film layer 2, the fibrous assembly layer 3 and the lower
film layer 5 are illustrated to be separated one from another
in the vertical direction. While the upper film layer 2 and
the fibrous assembly layer 3 of these three layers are simiiar
to the corresponding layers 2, 3 in Fig. 2, the lower film layer
5 has a configuration which is similar not to the lower film

layer 5 of Fig. 2 but to the upper film layer 2. Specifically,
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the lower film layer of Figs. 5 and 6 comprises the plane regions
8, the openings 59, the bridge-like regions 60 and the rising
regions 62 extending upward from the edges 68 of the respective
plane regions 58. Within the respective openings 9, 59, the
component fibers 3A of the fibrous assembly layer 3 extend
upward or downward so as to describe straight lines or circular
arcs.

 The topsheet 1 is ‘formed by placing the upper film layer
2, fibrous assembly layer 3 and lower film layer 5 one upon
another and bonding them together. The openings 9 of the upper.
film ;Layer 2 are aligngd with the openings 59 of the lower 'film
layer 5 in the thickness direction of the sheet 1. 1In oi:her
words, the openings 9 res'pectively have their positions as well
as their widtﬁs coinciding with the corresponding openings 59
of the lower film layer 5 as viewed in the direction X. However,
this is not necessarily true for the relative position between
the bridge-like regions 10, 60 associated with the openings 9,
59, respectively. The rising regions 62 of the lower film layer
5 comprise those vertically extending into the fibrous assembly
layer 3 from the edges 68 of the respective plane regions 58
and those extending from the edges 68 to lean inwardly of the
respective openings 59. The rising regions 62 are readily

wettable with menstrual discharge and therefore accelerate the



-19-

amount of menstrual discharge reaching a level of the rising
regions 62 to move downward within the fibrous assembly layer
3 so far as the rising regions 62 are hydrophilic. Even when
the rising regions 62 are hydrophobic and not readily wettable
with menstrual discharge, the rising regions 62 are effective
to prevent the amount of menstrual discharge reaching a level
between the arrays of rising re_gions 62, 62 opposed to each other
across the associated opening 59 from spre_ading laterally
beyond the rising regions 62. As a result, such hydrophobic
- rising regions 62 also accglerate the amount of menstrual
discharge reaching a level of the népkin in the vicinity of the
openings 59 to move downward. The rising regions 62 extending
to lean inwardly of the openings 59 are effective to intercept
the amount of menstrual discharge absorbed by the core 56 and
lying immediately beneath the respective openings 59 from the
wearer's eyes. The bridge—like regions 60 function in the
similar manner.

Figs. 7 and 8 are views similar to Figs. 5 and 6 but showing
still another embodiment of this invention. This embodiment
is similar to the embodiment of Figs. 5 and 6 in that the topsheet
1 comprises the upper film layer 2, the fibrous assembly layer
3 and the lower film layer 5 all being similar to those of Figs.

5and 6. Whilethe respective openings 9 substantially coincide
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with the corresponding openings 59 in the wi‘dths as well as the
positions as measured and viewed in the direction X, this is
not necessarily true for the posifions as well as the widths
of the bridge~like regions 10 and 60 as viewed and measured in
the direction Y. The upper and 16we1_': film layers 2, 5 are
provided along their edges 18, 68 with the risiﬁg regions 12,
62, respectively. The rising regions 12, 62 comprise first and
third rising reéions 12a, 62A botﬁ extending upward, and s.econd
and fourth rising regiéns 12B, 62B extending downward. The
rising regions 12A, 12B, 62A, 62B comprise those vertically
gxtending up- or dpwnward and those extending to lean inwardly
of the openings 9 or 59. 1In the upper film layer 2, the openings
9A surrounded by the first rising regions 12A and the openings
9B are formed alternately in the direction X. 1In the direction
Y, the openings 9A surrounded by the first rising regions 12A
are connected by the bridge-like regions 10 and the openings
9B surrounded by the second rising regions 12B also are
connected by the bridge-like regions 10. In the lower film
layer 3, the openings SéA surrounded by the third rising regions
and the openings 59B surrounded by the fourth fising regions
62B are formed alternately in the direction X. In thedirection
Y, the openings 59A are connected by the bridge-like regions

60 and the openings 59B also are connected by the bridge-like
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regions 60.

.Though not illustrated, each éair of opposed edges 18,
18 with the opening 9 therebetween are formed along one of these
edges with the first rising regions 12A and along the other edge
with the second rising regions 12B. Similarly, each pair of
opposed edges 68, 68 with the opening 59 are formed along one
of these edges with the second rising regions 12B and along the
other edge with the fourth rising regions 62B.

With the menstruation pad using the topsheet 1 accordinoj
to the embodiment shown by Figs. 7 and 8, the first rising regions
12A of the upper film layer 2°give the topsheet 1 a comfortable
touch and accelerate the amount of menstrual discharge reaching
the respective openings 9 to move downward. The second rising
regions 12B also accelerate the'amqunt of menstrual discharge
to move downward since the second rising regions 12B extend into
the fibrous assembly layer 3. The third rising regions 62A of
the lower film layer 5 accelerate the amount of menstrual
reaching the fibrous assembly layer 3 to move downward and the
fourth rising regions 62B accelerate the amount of menétrua_l

‘discharge to move into the core 56 since the rising regions 62B
are in contact with the-core 56. The component fibers 3A of
the fibrous assembly layer 3 will function in the manner similar

to the manner in which the fourth rising regions 62B so far as



-22-

the component fibers 31& are hydrophilic and extend downward from
the openings 59. Of 1;he first ~ fourth rising regions 12a, 12B,
624, 6215, those extending to lean inwardly of the openings 9
or 59 serve to intercept the amount of menstrual discharge
absorbed by the core 56 from the wear_erJ' 8 eyes. |

Fig. 9 is a diagram schematically illt;stra_ting an
embodiment of the process according to this invention for making
the toésheet of Figs. 1 and 2. From the left hand as viewed
in Fig. 9, first and second webs 101, 102 are continuously fed.
The second web 102 comprises a wef.a of fibrous assembly intended
‘to form the fibrous assembly layer 3. The first web 101 intended
to form the upper plastic film layer 2 comprises a thermoplastic
£ilm fed from an extruder 121 so that the first web 101 in its
thermally softened state may be placed upon \the second web 102.
These first and s'econd webs 101, 102 placed upon each other are
fed together between a pair of pressure rolls 173, 173 adapted
to bond these two webs 101, 102 to each other and thereby to
form first a composite web 104.

The firét composite wel; 104 is then transferred to a first
treating zone 122 in which the upper surface 101A of the first
web 101 constituting the first composite web 104 is subjected

to high pressure columnar water streams ejected from an array

123A of nozzles arranged at a predetermined pitch transversely
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of the first composite web 104. The first web 101 is ruptured
along its locations at which the high pressure columnar water
streams direct'ly hit the first compositeweb 104. Consequently,
the first web 101 is formed with a plurality of openings
extending in a machine direction (i.e., a direction in which
the first composite web 104 is fed) and arranged in parallel
one to another transversely of the first composite web 104. 1In
this manner, a second composite web 106 is obtained. Under the
effect of the columnar water streams, the component fibers may
spmetimes partially project downward from the lower surface
102B of the second web 102 so as to describe straight lines or
circular arcs. It should be understood that the first treating
zone 122 may. be provided with, in addition to the arréy 123a
of nozzles, second and third arrays 123B, .123c of nozzles
adapied to inject the columnar water streams in order to from
said plurality of openings. The nozzle arrays 123A, 123B, 123C
are preferably arranged so that the individual noz_zles in the
respective arrays aé viewed transversely of the first composite
web 104 may occupy positions substantially aligned one with
another and traces of the high pressure water streams may
coincide one with gnothef. The first treating zone 122 is
provided as its lower part with a suction mechanism 124 adapted

to such an excessive amount of water having treated the first
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composite web 104.

The second composite web 106 is then transferred to a
second treating zone 126 provided with a plurality of nozzle
arrays 127A, 127B, 127C each comprising a plurality of nozzles
arranged transversely of the second composite web 106 and a
suction mechanism 128. In the second treating zone 126, high
pressure columnar water streams are ejected from the nozzle
arrays against the lower surface 102B of the second web 102
making a part of the second composite web 106. The portions
of the first web 101 having been shot through by the columnar
water streamé in the first treating zone 122 are now turned
reversely by the columnar water streams, i.e., from the lower
surface 101B toward the upper surface 101A of the first web 101
to form a third compositg web 107. 1In this third composite web
107, the component fibers of the second web 102 partially
project upward from this second web 102 under the effect of the
columnar water streams so as to describe straight lines pr.
circular arcs. It is not essential that the traces formed by
the columnar water streams injected from the nozzle arrays 1274,
127B, 127C should coincide with the traces formed by the
columnar water streams injected from the nozzle arrays 123A,
123B, 123cC in'ﬁhe first treating zone 122. However, the steps

of rupturing the first web 101 and reversely turning the
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portions of the first web 101 having been shot through by the
columnar water streams in the first and second treating zones
will be easily achieved if the traces formed by the ndzzle arrays
123A ~ 123C and the nozzle arrays 127A ~ 127C.

Aftef the third composite web 107 has been subjected to
a step of drying, a plurality of film strips 105 formed by a
.second extruder 132 are fed along the direction in ﬁhich the
third coinposite web 107 travels and bonded to the rear surface
102B of the second web 102 so that the film strips 105 extend
in parallel one to another. The film strips 105 are preferably
, bonded- immediately after they are formed by the second extruder
132, i.e., in. their softened state, to the second web 102 under
pressure. . In the third composite web 107, the film strips 105
are bonded to fhe rear surface 102B of the second web 102 so
that the film strips 105 at least partially lie within the
openings formec'i in the first web. A fourth composite web 108
obtained in this manner is taken up in the form of a roll and
| eventually cut in an appropriate size to use it as the topsheet
1 of Fig. 1.

In the fourth composite web 108, the openings formed in
the first web 101 are destined to define the openings 9 of the
topsheet 1 and the portions of the first web 101 shot through

by the columnar water streams are destined to define the rising
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regions 12. The portions of the first web 101 having resisted
against the columnar water streams are destined to define the
bridge-like regions 10. The film strips 105 are destined to -
define the lower film layer 5 of the topsheet 1.

Referring to Fig. 9, each of the nozzles in'the arrays
123A ~ 123C and 127A ~ 127C preferably has a diameter of 50 ~
150 Lﬁm, fhe nozzles in each array are arranged transversely
of the first web 101 preferably at é pitchof 0.2 ~ 2 mm, a water
pressure is prefefably adjusted in a rahge of 30 ~ 200 kg/cm?
and a suction pressure is preferably adjusted in a range of 200
-~ 1000 mm H,0. In the first and second treating zones 122, 126,
the web to be treated is placed on supporting means such as a
mesh screen and conveyed in a desired direction. The first web
101 and the second web 102 as well as the second web 102 and
the film strips 105 are fed at a room temperature and
respectively bonded together by heat-sealed together between
a pair of heated rolls or by use of adhesive agent such as hot
melt adhesive agent.

The first web 101, the second web 102 and the film strips
105 may be treated, if desiréd , to make them hydrophilic at any
step of the process for making the topsheet according to this
invention. Formation of the openings by the high pressufe

columnar water streams is facilitated by using the first web
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101 uniaxially s'tret'ched along the direct';iori in which the first
web 101 is fed. The first web 101 and the film strips 105
preferably have a thickness of 0.001 ~ 0.05 mm and the second
web 102 preferably has a basis weight of 2 ~ 50 g/m’.

in the process schematically illustrated by Fig. 9, the
first treating zone 122 may be eliminated and the first
composite web 104 may be subjected to the high pressure columnar
water streamé only in the second treating zone 126 to make thé
top_sheét 1. However, such a process may result in the first
w;ab 101 having relatively narrow openings and relatively many
bridge-like regions since the columnar water streams do not
directly act upon the first web 101.

Fig. 10 is a diagram similar to Fig. 9 but schematically
-illustrating another embodiment of the process suitable for
ﬁaking the topsheet 1 of Figs. 5, 6 as well as the topsheet 1
of Figs. 7, 8. According to this process, the first web 101
in the form of plastic film in softened state immediately after
fed from the first extruder 121 is bonded to the upper surface
102A of the second web 102 in the form of fibrous assembly, on
one hand, and the third web 103 in the form of plastic film in
softened state immediately after féd from a third extruder 113
is bonded to the lower surface 102B of the second web 102, on

the other hand. The third web 103 is destined to define the
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lower plastic film layer 5 of the topsheet 1. In this manner,
a fifth composite web 131 is obtained. The fifth composite web
131 has its first web 101 treated by the high pressure columnar
wai:er streams ejec_ted from the nozzle arrays 123a, 123B, 123C
in the first treating zone 122. As a result, a sixth composite
web 132 is obtained, in which t_he first | web 101 and the third
web 103 both made of a plastic film are formed with a plurality
of plane 'regiqns and a plurality of openings both extending in
- the machine direct;'.on. The sixth composite web 132 may be taken
up in the form of a roll as indicated by imaginary lines. The
sixth composite web 132 taken up in this manner has, in addition
to the plane regions and the openings, the rising regions
extendihg from the edges of the plane regions in the direction
of the water streams ﬁnd the bridge-like reéions extending
across the respective openings all formed in the first and third
webs 101, 103. Such sixth composite web 132 is uséf-ul as the
topsheet 1 of Figs. 5 and 6, in which the first web 101, the
openings, the rising regions and the bridge-like regions formed
in the first web 101 are destined to define the lower film layer
5, the openings 59 and the rising regions 62 of the topsheet
1, respectively. The third web 103, the 6penings, the rising
regions and the bridge-like regions formed in the third web 103

are destined to define the upper film layer 2, the openings 9,
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the rising regions 12 and the bridge-like regions 10 formed in
séid third web 103. The component fibers of the second web 102
may project up- or downward from the openings 59. The third
web 103 preferably is made of film having a thickness of 0.001
~ 0.05 mm.

It is also possible to convey the sixth composite web 132
tothésebondtreatingzone126insteadoftakingupinthemmnner
as has been described above. In this case, the sixth composite
web 132 has its third web 103 is subjected to the high pressure
columnarwaterstreamsejecfedfromthenozzlearrays127A,127B,_
127C in the second treating zone 126 to obtain a sevepth
composite web 133. A distance between each pair of adjacent
nbzzles in the respective nozzle arrays 127A, 127B, 127C each
arranged transversely of the sixth composite web 132 is
preferably dimensioned to be twofold or integral-fold larger
than the corresponding distance in the first treating zone 122
and some of the nozzles in the second treatiﬁg zone 126 are
‘preferably positioned to substantially coincide with some of
the nozzles in the first treating zone 122. By arranging the
nozzles in the second treating zone 126, some of the openings
in the sixth composite web 132 arranged transversely of this
composite web 132 will be treated again in the second treat'ing

zone 126. In the vicinity of these retreated openings, the
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rising regions of the first and third webs 101, 103 are reversely
turned by the column.ar water streams to rise from the third web
103 toward the first web 101. At the same time, the component
fibers of the second web 102 may project upward from the openings.
In the openings not treated in the second treating zone 126,
the rising regions remain to be oriented as in the sixth
composite web 132. Of the seventh composite web 133, the first
web 101 may be used as the upper film layer 2 of the topsheet
1 or the third web 103 may be used as the upper £film layer 2.

It should be understood that the second treating zone 126
- may include, in addition to thé nozzle arrays 127A, 127B, 127C
adapted to reverse the orientation of the rising regions, nozzle
arrays adapted to form the third web 103 and/or the first web
101 with new openings, new rising regions extending along these
 openings and new bridge-like regions extending across thesé
respective openings.

The liquid-pervious topsheet according to this invention
enables the core soiled with body fluids to be intercepted from
a wearer eyes because the surface of the core is directly or
indirectly covered with the plastic film over a large area
thereof. In this novel topsheet, the fibrous assembly has its
upper and lower surface provided with the plastic film bonded

thereto wherein the upper film is formed with a plurality of
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rising regions extending upward to give a comfortable velvet
touch. When both the upper film and the lower film are formed
with a plurality of rising regions, in addition to the
comfortable velvet touch, these risimj regions accelerate body
fluids to move downward from the upper surface pf the topsheet
toward the lower surface thereof and from the topsheet toward

the core.
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article comprising a first plastic film layer forming an upper
surface of said topsheet, a second plastic film layer forming
a lower surface of said topsheet and a fibroﬁs assembly layer
disposed between said_first and second plastic film layers and
bonded to said first and second plastic film layers, wherein:

said first plastic film layer includes a.plurality of
first plane regions spaced one from another and extending in
parallel one to another in one direction and said second plastic
film layér includes a plurality of second plane regions spaced
one from another and extending in parallel one to another in
said one direction wherein each of said first and second plane
regions has a thickness'df 0.001 ~ 0.05 mm-and a-width of 0.03
~ 1 mm and wherein, of each pair of said first plane regions
adjacent to each other and each pair of said second plane regions
adjacent to each other, at least each pair of said first plane
regiohs adjacent to each other are connected with each other
by a plurality of bridge-like regions extending between said
plane regions adjacent to each other;

of said first and second plane regions, at least first
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plane regions are formed along edges thereof with first rising
regions extending upward from an upper surface of said first
plane regions in an irreqular array of substantially triangular

 tooth;

said second plastic film layer partially underlies

regions of said fibrous assembly layer defined between each pair

of said first plane regions adjacent to each other; 'and.
said fibrous assembly layer is bonded between a lower

surface of said first plane regions and an upp.er surface of said

second plane regions, and contains of hydrophilic fiber of 5

R or aen | (LT
. l * (4 L M - * : )

2. The topsheet according to Claim 1, wherein said first
plastic film layer includes, iﬁ addition to the first plane
regions formed with said first rising regions, first plane
regions formed along édges thereof with second rising regions
exfending downward from an upper sufface thereof toward a lower
surface thereof in an irregular_ array of substantially

" triangular tooth.

3. The topsheet according to Claim 1, wherein said second

plastic film layer is formed along the edges of said second plane
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regions with third or fourth rising regions extending from a
lower surface thereof toward an upper surface thereof or from
the upper surface toward a lower surface thereof in an irregular

array of substantially triangular tooth.

4. The topsheet according to Claim 3, wherein said third or
fourth rising regions of said second plane regions underlie the
regions of said fibrous assembly layer defined between each pair

of said first plane regions adjacent to each other.

5. The topsheet acéording to Claim 1, wherein said first and

second plane regions are hydrophilic at least in vicinity of
—_—

LT

6. The topsheet according to Claim 1, wherein said second

said rising regions thereof.

rising regions of said first plane regions or said third rising
regions of said second plane regions extend into fiber

interstices of said fibrous assembly layer.

7. The topsheet according to Claim 2, wherein said second
rising regions of said first plane regions extend to lean toward

said first plane regions adjacent to each other.
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8. - The topsheet according to Claim 3, wherein the first and

second plane regions have positions thereof substantially

aligned in a thickness direction of said topsheet. ”III“l I"I" III" "III " l"l
’ * [ L ] S *

- 9. The topsheet accordiﬁg to Claim 3, wherein, in said
thickness direction of said topsheet, the edges of said second
plane regions formed with Said fourth rising regions lie beneath
the edges of said first plane regions formed with said second

rising regions.

10. The topsheet according to Claim 1, wherein said fibrous

assembly layer is formed by a nonwoven fabric.

11. A process for making a liquid-pervious topsheet for a
disposable absorbent article comprising the steps of:

a. continuously feeding a composite web comprising a
plastic £film and a fibrous assembly underlying said plastic film
andl bonded to a lower surface of said plastic film in one
direction;

b. subjecting a lower surface of said continuously fed
composite web to high pressure columnar water streams ejected

from a plurality of nozzles arranged transversely of said web
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and thereby rupturing said plastic film by said high pressure
columnar water streams in said one direction according to traces
of said high pressure columnar water streams to form said
plastic film with a plurality of first plane regions extending
in parallel one to another in said one.direction, a plurality
of openings extending in parallel one to another in said one -
direction between each pair of said first plane regions adjacent
to each other, a plurality of first rising regions extending
from edges of said first plane regions defining said openingé
substantially in the same direction as said high pressure
columnar water streams in an irregular array of substantially
triangular tooth, and a plurality of bridge-like regions
extendihg across said openings to connect each pair of said
plane regions adjacent to each other; and

c. bonding a plurality of plastic film strips extending
in parallel one to another in said one direction to a lower
surface of said fibrous assembly so that said plastic film

strips at least partially underlie portions of said fibrous

_—

DR A

12. A process for making a liquid-pervious topsheet for a

-assembly defined by each of said openings.

disposable absorbent article comprising the steps of:
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a. continuocusly feeding a composite web comprising a
plastic film and a fibrous assembly underlying said plastic £ilm
and bonded to a lower surface of said plastic film in one
direction;

b. subjecting an upper surface of said continuously fed
composite web to high pressure columnar water streams ejected
from a plurality of nozzles arranged transversely of said web

and thereby rupturing said plastic film by said high pressure

columnar water streams in said one direction according to traces

of said high pressure columnar water streams;

c. subjecting a 1§wer surface of said composite wéb,
substantially in acco'rdance with said traces of said high
pressure columnar water streams, to high pressuré columnar
véater streams to form said plastic filmwith a plurality of first
plane regions extending in parallel one to another in said one
direction, a plurality of openings extending in pérallel one
to another in said one direction between each pair of said first
plane regions adjacentl: to each other, a plurality of first
rising regions extending from edges of said first plane regions
defining said openings substantially .in the same direction as
said high pressure columnar water streams in an irregular array

of substantially triangular tooth, and a plurality of
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bridge-like regions extending across said openings to connect
each pair of said plane regions adjacent to each other; and

d. bonding a plurality of plastic film strips extending
in parallel one to anotﬁer in said one direction to a lower
surface of said fibrous assembly so that Said plastic film

strips at least partially underlie portions of said fibrous

assenbly defined by each of said e R g

[
L [ s n

13. A process for making a liquid-pervious topsheet for a
disposable absorbent article comprising the steps of:

a. confinuously feeding a composite web in one direction,
said composite web comprising an upper plastic film, a lower
plastic film and a fibrous assembly disposed between said upper
and lower plastic films and bonded to a lower surface of said
upper plastic film and to an upper surface of said lower 'piastic
film in one direction; and

b. subjecting an upper surface of said continuously fed
composite web to high pressure columnar water streams ejected
from a plurality of nozzles arranged transversely of said web
and thereby :;'upturing said upper and lower plastic films _in
according with traces of said high pressure columnar water

streams in said one direction to form said upper and lower
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plastic films with a plurality of first plane regions extending
in parallel one to another in said one direction, a plurality
of op_enings extending in parallel one to another in said one
direction between each pair of éaid' first plane regions adjécént
to each other, a plurality of first rising regions extending
from edges pf said.first plane regions defining said openings
substantially in the same dir;ection as said high pressure
coiumnar water streams in an irreqular array of substantially
triangular tooth, and a plurality of bridge-like regions

extending across each of said openings to connect each pair of

~said plane regions adjacent to each other. : “III“I I"I" III" “III “ I“I
o * € L M S

14. The process according to Claim 13 fufther comprising a
step of subjecting the léwer surface olf said composite web to
high pressure columnar water streams ejected from a plurality
of nozzles arranged transversely of saJ;.d composite web in
accordance with some of the traces previously formed by high
pressure columnar water streams on an upper surface of said
composite web so that said rising regions of said upper and lower

plastic films are reversely turned.

15. The process according to Claim 14, wherein said high
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pressure columnar water streams ejected against said lower
surface of said composite web shoot through said lower and upper
plastic films to form said lower and upper plastic films newly
with a _plurality of first plane regions extending in parallel
~one to another in said one direction, a plurality of openings
extending in parallel one to another in said one direction
between each pair of séid first plane regions adjacent to each
other, a plurality of first rising regions extending from edges
‘of said first plane regions defining said openings
substantially in the same direction as said high pressure
columnar water streams in an irregural array of substantially
triangular tooth, and a plurality of bridge-like ;'egions

extending across each of said openings to connect each pair of

said plane regions adjacent to each othet iNINEN I
. * c L L s * |

16. The process according to Claim 11, wherein said fibrous

assembly contains hydrophilic fiber of 5 wt % or higher.’



