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ABSTRACT

Bere is disclosed a ccmpdsj.te sheet 1 including
substantially non-stretchable nonwoven fabric sheets 2, 3 and
a plurality of elastic members 4 extending in a transverse
direction and spaced one from ancther in a longitudinal
direction by a given spacing wherein the elastic members 4 are
secured in a stretched state to the nonwoven fabric sheets 2,
3. The composite sheet 1 has a plurality of gathers 5 formed
by slightly undulated surface of the nonwoven fabric sheets 2,
3 and the elastic members 4 and these gathers 5 are substantially
continuous in the longitudinal direction and arranged at.

substantially regular intexvals in the transverse direction.
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1A
STRETCHABLE COMPOSITE SHEET AND PROCESS FOR
FORMING THE SAME WITH A PLURALITY OF GATHERS

This invention relates to a stretchable composite sheet and process for
forming the same with a plurality of gathers.

A stretchable sheet known to the applicant is generally classified into a
sheet which is per se elastically stretchable and a stretchable composite sheet
including a substantially non-stretchable sheet member and a plurality of
stretchable elastic members bonded in a stretched state to this substantially
non-stretchable sheet member. An example of conventional stretchable
composite sheets will be explained as follows with reference to a drawing in Fig.
10 of the accompanying drawings. In Fig. 10, a transverse direction is indicated
by an arrow X and a longitudinal direction is indicated by an arrow Y.

A composite sheet 40 includes a pair of substantially non-stretchable
fibrous nonwoven fabric 41, 42 placed upon each other and a plurality of
stretchable elastic members 43 each extending in the transverse direction and
spaced one from another by a given spacing in the longitudinal direction. These
elastic members 43 are interposed between layers of the nonwoven fabric 41,

42 and bonded in tension in the transverse direction
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to the layers of the nonwoven fabric 41, 42. The composite sheet 40 is formed
with a plurality of irregularly shaped gathers 44 and wrinkles 45 as the elastic
members 43 contract. In this composite sheet 40, these irregularly shaped
gathers 44 and wrinkles 45 are smoothed when the composite sheet 40 is
placed under a tensile force in the transverse direction, and consequently the
composite sheet 40 can be stretched in the transverse direction.

This composite sheet 40 includes regions 40a in which the gathers 44
and the wrinkles 45 are densely formed and regions 40b in which the gathers
44 and the wrinkles 45 are sparsely formed. In a regions in which many gathers
44 and wrinkles 45 are formed, a rate of elongation in the transverse direction in
the composite sheet 40 presents a relatively high but correspondingly a layer
force of elongation is high tensile force is required to smooth these gathers 44
and wrinkles 45. |n the regions 40B in which the gathers 44 and wrinkles 45 can
be smoothed under a lower force of elongation than that in the regions 40a but
the elongational rate of the composite sheet 40 in the transverse direction is
lower than that in the regions 40a. In consequence, it is impossible to stretch
this composite sheet 40 over its entire area in the '

Wishamrhadran\SpeciAC 458758-02 epedi doc
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3
longitudinal direction to the same length in the transverse direction by applying
substantially uniform force of elongation.

The above discussion of documents, acts, materials, devices, articles
and the like is included in this specification solely for the purpose of providing a
context for the present invention. It is not suggested or represented that any of
these matters formed part of the prior art base or were common general
knowledge in the field relevant to the present invention as it existed in Australia
before the priority date of each claim of this application.

This invention aims to provide a stretchable composite sheet improved
so that the entire area thereof across a longitudinal direction may be stretched
under a substantially uniform force of elongation in a transverse direction to a
substantially same length without formation of a plurality of irregularly shaped
wrinkles and/or gathers and a process for forming this composite sheet with a
plurality of gathers.

According to this invention, there is provided a stretchable composite
sheet having a first direction and a second direction intersecting the first
direction, including substantially non-stretchable sheet members and a plurality
of elastic members extending in the first direction spaced one from another in
the second direction wherein the elastic members are secured in a stretched
state to the sheet members.

The stretchable composite sheet further includes a plurality of gathers
formed by alternately undulated ups-and-downs of the sheet members, and the
elastic members and the gathers are substantially continuous in the second
direction and spaced one from another by substantially uniform spacing

Wisharonkadrian\SpechAC 45878-02 specidoc
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in the first direction.

The stretchable composite sheet according to this
invention may be implemented also in such manners as described
below:

The maximum height of the gathers from troughs to crests
thereof as measured in regions containing the elastic members
is lower than the maximum height from the troughs to the crests
as meagured in regions between respective pairs of the adjacent
elastic members wherein the crests and the troughs of the
gathers slightly undulate in the second direction.

Profiles connecting the crests and the troughs of the
gathers show substantially circular arcs in the first
direction.

The sheet members include a pair of fibrous nonwoven
fabric sheets overlaid each other with the elastic members
interposed between these nonwoven fabric sheets.

According to this invention, there is also provided a
process for forming a plurality of gathers in a stretchable
composite sheet, having a first direction and a second direction
intersecting the first direction, including substantially
non-stretchable sheet membere and a plurality of elastic
members extending in the first directjon and spaced one from

another by a given spacing in the second direction wherein the
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elastic members are secured in a stretched state to the sheet
members so that the gathers are substantially continuous in the
second direction and spaced one from another at substantially
reqular intervals in the first direction.

The process uses firat and second rolls adapted to rotate
in opposite directions wherein the second roll is provided on
its peripheral surface with a plurality of elastic ridges
extending in an axial direction of the second roll and spaced
one from another by a given spacing in a circumferential
direction so that a peripheral surface of ‘the first roll amnd
the elastic xridges of the second roll may be alternatingly
contacted with and spaced away each other as these rolls rotate;
the process includes steps of feeding the composite sheet under
a given extensional force in the first direction so as to be
stretched in the first direction into a nip between the first
and second rolls, holding the composite sheet between the
peripheral surface of the first roll and the first elgstic ridge
of the elastic ridges of the second roll contacted with each
other under a pressure, and, immediately before the peripheral
surface of the first roll and the first elastic ridge of the
second roll are spaced away from each other, the peripheral
surface of the first roll and the second elastic ridge of the

second roll lying immediately behind the first elastic ridge
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come in contact with each other under a pressure to hold the
composite sheet; and in this way, the stress under which the
composite sheet is placed is succesgsively relaxed between each
pair of the elastic ridges adjacent in the circumferential
direction so that the sheet member may generate the gathers of
which a trough is formed between each pair of the elastic ridges
adjacent in the circumferential direction and crests on these
elastic ridges.

The process according to this invention may be
implemented also in such manners ag described bhelow:

Each pair of the elastic ridges adjacent in the
circumferential direction have respective crests spaced from
each other by a spacing of 6 - 60 mm.

The gathers are slightly undulated in the second
direction.

The sheet member consists of two layers of fibrous
nonwoven fabric sheets overlaid each other and the elastic

members are interposed between these nonwoven fabric sheets.

Fig., 1 is a perspective view of a stretchable composite

sheet according to this invention;

Fig. 2 is a cross-sectional view taken along a line A -

A in Fig. 1;
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Fig. 3 i5 a crosg-sectional view taken along a line B —
B in Fig. 1l;

Fig. 4 is a cross-sectional view taken along 2 line C —
¢ in Fig.l;

Fig. 5 is a partially cutaway perspective view showing
a pants-type disposable diaper using the coﬁposite sheet;

Fig. 6 i a partially cutaway plan view showing the diaper
before shaped in pants-type;

Fig. 7 is a perspective view showing a flat roll
cooperating with an embossing roll;

Fig. 8 is a fragmentary side view showing these rolls as
the composite sheet runs through between these rolls;

Fig. 9 is a fragmentary side view showing these rolls as
the composif.e sheet runs through between these rolls; and

Fig. 10 is a perspective view showing an example of the

conventional stretchable composite sheets.

Details of the stretchable composite sheet and the
process for making this stretchable composite sheet with a
plurality of gathers both provided by this invention will be
more fully understood from the description given hereunder in
reference to the accompanying drawings.

Fig. 1 is a perspective view of the stretchable composite

-10-
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sheet 1 according to this invention, Fig.. 2 is a cross—sectional
view taken along é line A - A in Fig. 1, Fig. 3 is a cross-
sectional view taken along a line E‘— B in Fig. 1 and Fig. 4
is a cross—sectional view taken along a line C - € in Fig.l.
In Fig. 1, a tramnsverse direction is indicated by an arrow X
and a longitudinal direction, orthogonal to X, is indicated by
an arrow Y.

The composite sheet 1 includes substantially non-
stretchable fibrous nonwoven fabricsheets 2, 3 (sheet members )
overlaid each other and a plurality of stretchable elastic
members 4 extending in the transverse direction and spaced one
from another by a given distance in the longitudinal direction.
The composité sheet 1 is contoured by iongitudinal_ opposite end
edges 1la extending in the transversedirection and transversely
opposite side edges 1b extending in thé longitudinal direction.
These elastic members 4 extend in parallel. to the end edges la
of the composite sheet 1. The elastic members 4 are interposed
between the nonwoven fabric sheets 2, '3 and bonded in tension

in the transverse direction to these nonwoven fabric sheets 2,

3. The composite sheet 1 is formed with a plurality of gathers

5 spaced one from another by the given spacing as the elastic
member 4 contracts.

The gathers 5 are formed by alternately undulated ups—and
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downs of the surface of the nonwoven fabric sheets 2, 3 due to
the contraction of the elastic members 4 in the transverse
direction. Each row of the gathers 5 is extending in the
longitudinal direction continuously and rather rectilinearly
at regular intervalg in the transverse direction. The gathers
5 have crests 5a and troughs 5b both of which extend rather
rectilinearly in the iongitudinal direction and show cireular
arcs in the transverse direction.

The maximum height L1 of the gathers from the troughs 5b
to the crests 5a as measured in regions containing the elastic
members 4 is less than the maximum height L2 from the troughs
Sb to the crests 5a as measured in regions ﬁetween respective
pairs of the adjacent elastic members 4. Thus, alternately
appearing ups and downs of the crests 5a and the troughs 5b of
the gathers 5 make the composite sheet 1 slightly undulate also
in the longitudinal direction.

The spacing distance L3 between adjacent crests 5a of the
gathers 5 in the transverse direction is preferably in a range
of 3 - 30 mm. If the sPaging distance L3 is less than 3 mm,
the number of the gathexs 5 arranged in the transverse direction
would be excessively large and the number of the gathers 5 in
the transverse direction would be correspondingly increased.

As a result, stiffness of the composite sheet 1 in the transverse

12-
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direction would be extremely increased and flexibility of the
composite sheet 1 would be reduced. If the spacing distance
L3 exceeds 30 mm, on the eontrary, the gathers 5 would be readily
collapsed.

The maximum height L1 from the troughs 5b to the crests
5a of the gathers 5 containing the elastic members 4 is
preferably in a range of 1 - 3 mm and the maximum height L2 from
the trough 5b to the crest 5a of the gather 5 defined in regions
between each pair of the adjacent elastic members 4 is
preferably in 2 range of 3 - 10 mm. If the maximum height L1
is less than 1'mm, it is apprehended that none of the gathers
5 continuously extending in the longitudinal direction might
be formed. If the maximum height L2 exceeds 10 wn, the gathers
5 would be bulky and reduce a good feeling of touch of the
composite sheet 1.

The spacing distance L4 between adjacent elastic members
in the longitudinal direction is preferably in a range of 3 -
30 mm. If the spacing distance L4 is less than 3 mm, the
composite sheet 1 would be formed with too many fine wrinkles
and it would be impossible to form the composite sheet 1 with
the desired gathers 5 extending in the longitudinal direction
continuously and rather rectilinearly. If the spacing

distance L4 exceeds 30 mm, on the contrary, it would be
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impossible to form the composite sheet 1 with the gathers 5 fully
extending across each pair of the adjacent elastic members 4.
A shrinkage rate in the transverse direction per unit
length of the composite sheet 1 in regions each containing the
elastic member 4 is preferably in a range of 40 - 80 ¢. If the
shrinkage rate exceeds 80 %, the composite sheet 1 would be
formed with so many irregularly shaped gathers 3 and it would
be impossible to form the composite sheet 1 with the desired
gathers 5 continuously and rather rectilinearly extending in
the longitudinal direction. If the shrinkage rate is less than
40 %, on the contrary, it is apprehended that the composite sheet

1 could not be formed with the gathers 5 themselves.
As an extensional force is applied to the composite sheet
1 in the transverse direction, the gathers 5 are smoothed out
in the transverse direction so that the composite gheet 1 is
substantially flattened and stretched in the transverse
direction. Upon removal of this force in the tramsverse
direction, the composite sheet 1 contracts itself to regenerate
the gathers 5. Unlike the conventional composite sheet as shown
in Fig. 10 in which the gathers and/or wrinkles are irregularly
formed, the composite sheet 1 according to this invantion can
be stretched almost uniformly to the same extent in the

transverse direction over the entire region in the longitudinal
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direction by a substantially uniform force of elongation.
The gathers 5 continuously and rather rectilinearly

extend in the longitudinal direction and are arranged in the

transverse direction substantially at regular intervals. Such

unique arrangement is effectivé to prevent any portion of the

gathers 5 from being angularly bent and these gathers 5 play

a role like a cushion so as to improve a feelin'tj of touch of

¢

the composite sheet 1. ]

i
Fig. 5 1s a partially cutaway perspective view showing

a pants-type disposable diaper 10 using the composite sheet 1
and Fig. 6 is a partially cutaway plan view showing the diaper
10 before sfxaped into a pants-type one. In Fig. 5, a
waist-surrounding direction is indicated by an arrow X, a
longitudinal direction is indicated by an arrew Y and a
thigh-surrounding direction is indicated by an arxow 2.

The diaper 10 basically includes a basic body 11 of the
diaper and a liguid-absorbent pad 20. The basic body 11 is
conposed of front and rear waist reqions 12, 14 opposed to each
other and i crotch region 13 extending between these waist
regions 12, 14. The basic body 11 is formed by the composite
sheet 1 shown in Fig. 1.

The front and rear waist regions 12, 14 are overlaid along

transversely opposite side edges 15 of these waist regions 12,
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14 and joined by means of a plurality of heat-sealing lines 16
arranged intermittently in the longitudinal direction aleng
these transverse opposite side edges 15. The basic bedy 11 is
provided with a waist-hole 17 and a pair of leg-holes 18 below
the waist-hole 17.

The elastic members 4 are arranged at a given spacing in
the longitudinal direction between a peripheral edge 17a of the
waist-hole 17 and the crotch region 13. The elastic members
4 extending substantially in parallel to the peripheral edge
17a of the waist-hole 17. The elastic members 4 are interposed

between nonwoven fabric sheets 2, 3 forming the basic body 11

and secured in tension in the waist-surrounding direction to

thase nonwoven fabric sheets 2, 3.

The front and rear waist regions 12, 14 of the basic body
11 are formed with a plurality of gathers 5 arranged at a given
spacing from each other in the waist-surrounding direction.
These gathers 5 extend continuously and rather rectilinearly
in the longitudinal direction from the waist-hole 17 toward the
crotch region 13 and arrangad substantially at regular
intervals.

A plurality of elastic members 19 are secured in a
stretched state to peripheral edges 18a of the respective

leg-holes 18. These elastic members 19 are interposed bhetween
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the nonwoven fabric sheets 2, 3 and secured in tensiom in the
thigh-surrounding direction to the respective nonwoven fabric
sheets 2, 3.

The liquid-absorbent pad 20 includes a liquid-pervious
topsheet 21 facing a wearer's gkin, a liquid-impervious
backsheet 22 facing away from the wearer's skin and a
liquid-absorbent core 23 interposed between these sheets 21,
22 and bonded to the inner surface of at least ane of these sheets
21, 22.

The liquid-absorbent pad 20 extends across the crotch
region 13 into the front and rear waist regions 12,'14 of the
basic body 11. The liquid-absorbent pad 20 is partially bonded
to the front and rear waist regions 12, 14 of the basic body
11 by means of hot melt adhesive (not shown).

The topsheet 21 may be formed by fibrous nonwoven fabric
or plastic film having a plurality of micro pores. The
backsheet 22 may be formed by a material selected from a group
ofmateriélsconsistingofhydrophobicfibrousnbnwovenfabric,
breathable but liguid impervious plastic film, composite
nonwoven fabric including hydrophobic fibrous nonwoven fabric
1a)}ers placed one upon another, and a conposite sheet including
hydrophobic fibrous nonwoven fabric and breathable but

liquid-impervious plastic film placed upon each other. The

A17-
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topsheet 21 and the backsheet 22 are bonded together along
peripheral edges of these sheets 21, 22 extending cutward beyond
a peripheral edge of the core 23.

The core 23 is a mixture of fluf £ pulp and super-absorbent
polymer particles or a mixture of fluff pulp, super-absorbent
polymer particles and thermoplastic synthetic resin fiber
compressed to a desired thickness. The core 23 is preferably
covered with and joined to tissne paper in order to prevent the
core 15, 20 from losing their shapss and/o;i: to prevent polymer
particles from falling off. The polymer particles may be
selected from a group of materials consisting of gtarch-based,
cellulose-based and synthetic polymer.

To obtain the diaper 10 of Fié. 5 from a state shown in
Fig. 6 as a plan view, the basic body 11 may be folded back along
a transverse center line S extending across the crotch region
13 with the ligquid-absorbent pad 20 inside to put the front and
rear waist regions 12, 14 flat together and then to bond these
waist regions together along the transversely opposite side
edges 15 thereof.

With the diaper 10 being worn, the troughs 5b of the
gathers 5 formed in the basic body 11 come in contact with a
wearer's torso and the crests Sa of the gathers 5 are spaced

from the wearer's torso. Gaps are formed between the crests
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5a of the gathers S and the wearer's torso and extend
continuously and rather rectilinearly between the erotch region
» 13 and the waist-hole 17 in the longitudinal direction. Such
unique arrangement allows stuffy moisture generaied within the
diaper 10 to escape from the waist-hole 17 through the
respective gaps. !

The gathers 5 continuously and rather rectilinearly

' 4
extend between the crotch region 13 and the waist-hole 17 and
are arranged substgntially at ;egular intervals. Therefore,
the gathers 5 contacting the wearer's torso are not apt to be
angulafly bent and thereby tolocally compress the wearer's skin.
Furthermof:e, these gathers 5 function as a cushion to improve
a feeling of touch of the diaper 10 when it is worm.

As both the ¢crests 5a and the troughs 5b of the respective
gathers 5 extending in the waist-surrounding direction draw
shapes of circular arcs, there is no anxiety that i:he troughs
Sb of the gathers 5 might give the wearer an uncomfortable
jrritation even these troughs 5b come in contact with the
wearer’'s torso as the conventional article having somewhat
pointed crests and/or troughs of gathersl has been the case.

Fig. 7 is a perspective view showing a flat roll 30 and
an embossing roll 32 used in a process for forming the composite

sheet 1 with the gathers 5, and Figs. 8, 9 are fragmentary side
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views showing these rolls 30, 32 as the composite sheet 1 runs
through gaps between these rolls 30, 32. In these figqures, a
£ransverse direction is indicated by an arrow X1, a longitudinal
direction is indicated by an arrow Y1, a circumferential
direction of the rolls 30, 32 is indicated by an axrow X2 and
an axial direction of the rolls 30, 32 is indicated by ¥2.
The process for making the composite sheet 1 with the
gathers 5 uses the flat roll 30 (first roll) having a peripheral
surface 31 which is substantially flat and the embc;ssing roll
32 (second roll) having a peripheral surface 34 formed with a
plurality of elastic ridges 33.
The elastic ridges 33 extend on the peripheral surface
34 of the embossing roil 32 in the axial direction spaced one
from another by a given spacing in the circumferential direction.
Each of these elastic ridges 33 is formed by a substantially
cylindrical elastic member 35 extending inthe axial direction.
The peripheral surface 34 of the embossing roll 32 and thosé
elastic members 35 are covered with plastic film 36. The
embossing roll 32 includes, in addition to those elastic ridges
33, a pair of cutters 17 extending in the axial direction. The
pair of cutters 37 are attached to the peripheral surface 34
of the embossing roll 32 so as to be spaced from each other in

the circumferential direction by an angle of approximately 180°.
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As will be apparent from Figs. 8 and 9, the peripheral
surface 31 of the flat roll 30 and the elastic ridges 33 of the
embossing roll 32 are repeatedly touched with and spaced away
from each other as these rolls 30, 32 rotate in the direction
indicated by the arrow X3 when the composite sheet 1 is not fed.

The composite sheet 1 includes substantially non-~
stretchable fibrous nonwoven fabric sheets 2, 3 (sheet member)
which are overlaid each other and continuous in the transverse
direction and a plurality of stretchable ezlastic members 4
extending in the transverse direction spacing one from another
by a given distance in the longitudinal :‘di_rection. These
elastic membexrs 4 are interposed between t]he noﬁmven fabric
sheets 2, 3 ana bonded in tension in the transvexl:se direction
to these nonwoven fabric sheets 2, 3.

‘ The éomposite sheet 1 is invited to a gap between a pair
of nip rolls 38 to be up-taken by the flap roll 30 and tﬁe
embossing roll 30 and the embossing roll 32. Betwaeen the nip
rolls 38 and the rolls 30, 32, which are working as up-take rolls,
a definite amount of an extensional stress is applied to the
composite shest 1 in its transverse direction.

As is shown in Fig.8, the composite sheet 1 advanced to
the rolls 30,32 is held by a compressive force generated in a

gap between an elastic ridge 33a, which is one of the elastic
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ridges 33, and the peripheral surface 31 of the flat roll 30.
Then, as is shown in Fig. 9, immediately before the composite
sheet 1 is leaving the gap between the ridge 33a and the
peripheralsurface3l_ofthefla;roll30, another elastic ridge
33b, which is positioned next to the ridge 33a on the peripheral
surface of the flat roll 30, comes round to press the composite
sheet 1 to the rolls 30 and 32. Therefore, the conposite sheet
1 is held by two elastic ridges, 33a, and 33b at two points
between the rolls 30 and 32.

The extensional stress stored in the composite sheet 1
is relieved immediately after the composite sheet 1 has been
spaced away from one of the elastic ridges 33 arranged in the
circumferential direction of the embossing roll 32. 1In the
composite sheet 1, upon leaving the gap between the flat roil
30 and the embossing roll 32, the nonwoven fabric sheets 2,3
and the elastic members 4 contract themselves in the transverse
direction with substantially a uniform shrinkage rate over the
entire region in the longitudinal direction. In this process,
slightly undulated ups and downs of the surface of the nonwoven
fabric sheets 2, 3 and the elastic members 4 extending in the
circumferential direction between the adjacent elastic ridges
33 gives the composite sheet 1 a row of gathers 5 between the

adjacent elastic ridges 33. In this process, the composite
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sheet 1 is cut off inthe lolngitudinaldirection with the cutter
37attached to the embossing roll 32 every 180 degrees of

rotation by the embossing roll 32.
On the embossing roll 32, each pair of the elastic ridges
33 being adjacent in the circumferential direction have
respective crests 33c which are spaced from each other by a
spacing L5 of 6 - 60 mm. The spacing 15 is preferably in a range
of 6 - 30 mm. ¥f the spacing L5 is less than 6 mm, it would
be difficult for the portions of the nonwoven fabric sheets 2,
3 and the elastic members 4 extending these adjacent elastic
ridges 33 to undulate and, in consequence, to form the composite
sheet 1 with the gather 5 continuously and rather rectilinearly
extending in the longitudinal direction. If the spacing L5
exceeds 60 tﬁm, on the contrary, two or more gathers may be formed
between these adjacent two elastic ridges 33 and, inconsequence,
the composite sheet 1 may be formed with irreqular gathers 5.
This process enables the composite sheet 1 to be formed
with a plurality of the gathers 5 extending in the longitudinal
direction and arranged in the transverse direction at
substantially regular intervals merely by feeding the composite
sheet 1 under the given extensionél force in the transverse

direction into the nip between the £lat roll 30 and the embossing

roll 32.
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The nonwoven fabric layers 2, 3 forming the composite
sheet 1 may be selected from any of those made by spun lace—,
needle punch-, melt blown-, spun bond-, chemical bond- and air
through-processes,

A component fiber of the nonwoven fabric layers 2, 3 may
be selected from a group of materials consisting of
polyolefine-based, polyester-based and polyamide-based fibers
and core-sheath-type or side-by-side-type conjugated fiber of
polyethylene/polypropylene or polyester.

It is also possible to use a composite sheet consisting
of twe or more layers of breathable but liquid-impervious
plastic f£ilm ‘ placed one on anot.,her or a composite sheet
consisting of hydrophobic fibrous nonwoven fabric and
breathable but ligquid-impervious plastic film placed upon each
other. |

Natural rubber or synthetic .rubber may be used as a
material for both the elastic members and the elastic members
35, The elastic members 4 are preferably to be thread-like or
band-like. The nonwoven fabric layers 2, 3 may be bonded to
each other by means of the elastic members 4 or, in addition,
sheets nonwoven fabric layers 2, 3 themselves may be also
partially bonded to each other.

The nonwoven fabric sheeteg 2, 3 are bonded to the elastic
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members 4 preferably using hot melt adhesive selectively in a
gpiral pattern or a spray pattern of hot melt adhesive. Inorder
that the elastic members 4 may be reliably bonded to the nonwoven
fabric sheet 2, 3, a percentage of an adhesive coated area is
preferably in a range from 20 % to 80 % to a total surface area
of the elastic members 4. If the percentage of the adhesive
coated area is less than 20 %, it is apprehended that the elastic
mgmbers 4 might fall off from the nonwoven fabric layers 2, 3.
If the percentage of the adhesive coated area exceeds 80 %, on
the contrary, contraction of the elastic members 4 would be
obstructed by the presence of the adhesive.

The stretchable composite sheet according to this
invention is primarily charactexized in that the gathers
continuously extend in the longitudinal direction and are
arranged substantially at regular intervals in the transverse
direction. Such unique arrangement enables the entire area of
the composite sheet in the longitudinal direction to be
stretched under substantially uniform tensile force to
substantially the same extent. With this composite sheet, the
gathers are not apt to be partially and angularly bent and these
gathers funetion as a cushion to improve a feeling of the touch
of the composite sheet. With this composite sheet, both the

crests and the troughs of the respective gathers delineate

D5



2001-174866
-

substantially circalar arcs in the transverse direction.
Therefore, the composite sheet offers the touch more
comfortable than the conventional composite sheet having
somewhat pointed crests and/or troughs of gathers can offer.
The process according to this invention enables to make
with ease a composite sheet with a plurality of the gathers
extending in the longitudinal direction and spacing in the
transverse direction at substantially regular intervals merely
by feeding the composite sheet under a given tensile force in
the transverse direction into the nip between the first roll

and the second roll.
This stratchable composite sheet is suitable as a stock
material for various w‘earing articles such as a disposable

diaper and a diaper cover.

-26-



2003-174866
- 24-

The claims defining the invention are as follows:

1. A stretchable composite sheet having a first direction
and a second direction intersecting said first direction,
including substantially non-stxetchable sheet members and a
plurality of elastic members extending in said first direction
spaced one from another by a given spacing in said secupd
direction wherein said elastic members are secured in a
stretched state to said sheet members, said composite sheet
further including: a plurality of gathers formed by alternately
undulated ups-and-downs of said sheet members and said elastic
members, and said gathers being substantially continuous in
said second direction and spaced one from another by

substantially uniform spacing in said first direction.

2. v The stretchable composite sheet according to Claim 1,
wherein the maximum height of said gathers from troughs to
crests thereof as measured in regions containing said elastic
members is lower than the maximum height from said troughs to
said crests as measured in regions between respective pairs of
the adjacent elastic ;nem.bers and wherein the crests and the
troughs of said gathers slightly undulate in said second

direction.
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3. The stretchable composite sheet according to Claim 2, wherein profiles
connecting the crests and the troughs of said gathers show generally circular
arcs in said first direction.

4, The stretchable composite sheet according to any one of the preceding
claims, wherein said sheet members include a pair of fibrous nonwoven fabric
sheets overlaid each other with said elastic members interposed between these
nonwoven fabric sheets.

5. A process for forming a plurality of gathers in a stretchable composite
sheet having a first direction and a second direction intersecting said first
direction, including substantially non-stretchable sheet members and a plurality
of elastic members extending in said first direction and spaced one from
another by a given spacing in said second direction wherein said elastic
members being secured in a stretched state to said sheet members so that said
gathers being substantially continuous in said second direction and spaced one
from another at substantially regular intervals in said first direction, said process
further including:

a process using first and second rolls adapted to rotate in opposite
directions wherein said second roll is provided on its peripheral surface with a
plurality of elastic ridges

Wisharonadrisn\SpechAC 45678-02 speci doc
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extending in an axial direction of said second roll and spaced
one from another by a given spacing in a circumferential
direction so that a peripheral surface of said first rol). and
said elastic ridges of said second roll may be alternatingly
contacted with and spaced away from each other as these rolls
rotate;

a process including the steps of feeding said composite
sheet placed under a given extensional force in said second
direction so as to be stretched in said second direction into
a nip between said first and second rolls, holding said
composite sheet between the peripheral surface of said first
roll and the first elastic ridge of said élastic ridges of said
second roll contacted with each other under a pressure, and,
immediately before the peripheral surface of said first roll
and the first elastic ridge of said second roll being spaced
away from each other, the peripheral surface of said first roll
and the second elastic ridge of said second roll lying
immediately behind said first elastic ridge coming in contact
with each other under a pressure to hold said composite sheet;
and

said stress under which said composite sheet is placed
bg:’mg successively relaxed between each pair of the elastic

ridges adjacent in said circumferential direction so that said
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sheet member may generate said gathers of which a trough is formed between
each pair of the elastic ridges adjacent in said circumferential direction and

crests on these elastic ridges.

6. The process according to Claim 5, wherein each pair of said elastic
ridges adjacent in said circumferential direction have respective crests spaced

from each other by a spacing of 6 — 60 mm.

7. The process according to Claim 5 or claim 6, wherein said gathers are
slightly undulated in said first direction.

8. The process according to any one of claims 5 to 7, wherein said sheet
members consists of two fibrous nonwoven fabric sheets overlaid each other
and said elastic members are interposed between these nonwoven fabric
sheets.

9. A stretchable composite sheet substantially as hereinbefore described
with reference to the embodiment illustrated in figures 1 to 9.

10. A process for forming a plurality of gathers in a stretchable composite
sheet substantially as hereinbefore described with reference to the embodiment
illustrated in figures 1 to 9.

DATED: 14 September 2004
PHILLIPS ORMONDE & FITZPATRICK
Attomeys for:

Uni-Charm Corporation (@@é@ /@ gm
o =
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