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A BSTRACT

DISPOSABLE SANITARY ARTICLE AND PROCESS FOR PROVIDING SUCH

ARTICLE WITH ELASTIC MEMBERS ASSOCIATED WITH LEG-OPENINGS

A disposable sanitary article having elastic members
extending to be associated with leg-openings secured under
tension to the article along transversely opposite side edge
portions 5 of the sanitary article. The transversely opposite
side edge portions 5 respectively have first elastic zones Al
extending across a crotch region 21 1in the longitudinal

direction along a desired length, second elastic zones A2
extending from the first elastic zones Al into a front waist
region 20 along a desired length and third elastic zones A3
extending from the first elastic zones Al 1nto a rear waist
reglon 22 along a desired length. The sections of the elastic
members extending along the second elastic zones A2 and the
third elastic zones A3 has values of stretch stress represented
by a relationship of the second elastic zones < the third elastic

zones or the third elastic zones < the second elastic zones.
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DISPOSABLE SANITARY ARTICLE AND PROCESS FOR PROVIDING SUCH

ARTICLE WITH ELASTIC MEMBERS ASSOCIATED WITH LEG-OPENINGS

This 1nvention relates to a disposable sanitary article
such as a disposable diaper, incontinence pants or training
pants and a process for attaching elastic members associated
with leg-openings to such a sanitary article.

Japanese Patent Application Publication No. 1992-~-317650A
describes a process for attaching elastic members associated
with leg-openings to a sanitary article comprising steps of
forming a continuous sheet along its transversely opposite side
edge portions with longitudinally continuous adhesive zones,
forcibly quiding a plurality of the elastic members associated
with the leg-openings to extend under tension across the
continuous sheet transversely thereof and bonding them to the
continuous sheet in a pattern of sine curves. The elastic
members assoclated with the leg-openings attached to the
article by the process disclosed in the Publication present a
stretch stress 1dentical in front and rear waist regions except
a middle zone of a crotch region.

With the sanitary article in the form of the pull-on type
diaper particularly for baby, the diaper is apt to leave a space

between the baby's skin and the diaper in a front half of the
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crotch region due to a brisk movement of the baby. In view of
this, the stretch stress of the elastic members associated with
the leg-openings 1s preferably preadjusted to be higher in the
front half than 1n the rear half of the crotch region. With
the sanitary article in the form of the open-type diaper, in
order to avoild an anxiety that the front waist region of the
diaper might slip down during use of the diaper, to facilitate
the diaper to be put on the baby's body and to provide a good
fit of the diaper to the baby's body, the stretch stress of the
elastic members associated with the leg-openings is preferably
preadjusted to be higher on the front half of the crotch region
provided with a target tape strip than on the rear half of the
crotch region provided with a pair of tape fasteners. However,
the elastic members associated with the leg-openings attached
by the process disclosed in the Publication present a
substantially identical stretch stress between the front and
rear halves of the crotch region. Such feature does not make
the elastic members associated with the leg-openings to have
the functions required by both the pull-on type diaper and the

open type diaper.

This invention aims to provide a disposable sanitary

article in which a stretch stress of elastic members associated
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with leg-openings in a front half of a crotch region is different
from that in a rear half of the crotch region and a process for
attaching 'these elastic members associated with the leg-
openings to such sanitary article.

According to one aspect of this invention, there is
provided a disposable sanitary article comprising a liguid-
pervious topsheet, a 1liquid-impervious backsheet and a
liquid-absorbent panel disposed between the topsheet and the
backsheet to define a front waist region, a rear waist region
and a crotch region extending between the front and rear waist
regions, a pair of leg-openings being defined at transversely
opposite side edge portions of the article, and elastic members
being secured under tension to leg-openings along the leg-
openings.

The article further comprises the transversely opposite
side edge portions of the sanitary article respectively which
include first elastic zones extending across the crotch region
in the longitudinal direction along a predetermined length,
second elastic zones extending from the first elastic zones into
the front waist region along a predetermined length and third
elastic zones extending from the first elastic zones into the
rear walst region along a predetermined length wherein the

sections of the elastic members associated with the leg-
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~openings extending along the second elastic zones and the third
elastic zones has values of stretch stress represented by a
relationship of the second elastic zones < the third elastic
zones or the third elastic zones < the second elastic zones.

Another aspect of this invention relates to a process for
attaching elastic members associated with leg-openings to a
disposable sanitary article which comprises a liquid-pervious
topsheet, a liquid-impervious backsheet and a 1iquid-absorbent
panel disposed between the topsheet and the backsheet to define
a front waist region, a rear waist region and a crotch region
extending between the front and rear waist regions, and the pair
of leg-openings being define at transversely opposite side edge
portions of the article, comprising the steps of:

(a) feeding a continuous web having transversely
opposite side edge ©portions forward and coating the
transversely opposite side edge portions with an adhesive agent
to form first adhesive =zones and second adhesive zones
continuously extending in a longitudinal direction of the
continuous web; and

(b) feeding first and second elastic members associated
with the leg-openings continuously extending 1in the
longitudinal direction and securing sections of the elastic

members placed upon the first and second adhesive zones to these
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zones so that the first and second elastic members extend across
the first and second adhesive zones to describe a palir of
continuous waveforms in a relationship of lateral symmetry,
each of which is convex inward transversely beyond each of
innermost side edges of the first and second adhesive zones and
then convex outward transversely beyond each of outermost side
edges of the first and second adhesive zones, each of the
waveforms 1s further convex in a front or rear half of the zone

in which each of the waveforms becomes convex i1nward

of the zone, the first elastic members associated with the one
leg-opening lying on the first adhesive zone and the second
elastic members associated with the other leg-opening are
secured to the continuous web along these adhesive zones and
the sections of the first and second elastic members which are
convex inward and outward transversely beyond the first and
second adhesive zones contract to be converged substantially
into single bundles so as to move toward the first and second
adheslive zones and are secured to the continuous web.

Of the disposable sanitary articles according to this
invention, the article in which the elastic members associated

with the leg-openings have a stretch stress preadjusted to be
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higher in the second elastic zone than in the third elastic zone
ensures that the elastic members assoclated with the leg-
openings present a tightening effect around the wearer's thighs
which is higher in the front half than in the rear half of the
crotch region. Such feature enables the elastic members
assoclated with the leg-openings to meet the function required
by the pull-on type diaper principally used by the wearer who
1s brisk in movement.

Of the disposable sanitary articles according to this
invention, the article in which the elastic members associated

with the leg-openings have a stretch stress preadjusted to be

higher 1n the third elastic zone than in the second elastic zone
can avold a tendency that the contractile force of the elastic
members associated with the leg-openings in the second elastic
zone might tend to pull the front waist region of the diaper
down toward the crotch region. Such feature facilitates the
diaper to be put on the wearer's body, prevents the diaper from
shifting out of its proper position during use of the diaper
and provides a good fit of the diaper to the wearer's body. In
view of this, the elastic members associated with the leg-
openings arranged 1in this manner well meets the function
required by the open type diaper.

The process according to this invention for attachment
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of the elastic members associated with the leg-openings to the
sanltary article enables the elastic members associated with
the leg-openings to be continuously attached to the backsheet
so that any one of the second zone and the third zones of the

elastic members may have a stretch stress higher than the other.

Fig. 1 1s a perspective view depicting a partially cutaway
disposable diaper as one embodiment of this invention:

Fig. 2 1s a diagram illustrating a relative position of
a backsheet, a liquid-absorbent panel and an elastic members:

Fig. 3 is a diagram illustrating an example of a process
for attachment of the elastic members associated with leg-
openings; and

Fl1g. 4 is a diagram schematically illustrating an example

of the process for making the diaper of Fig. 1.

Detalls of a disposable sanitary article and a process
for providing such article with elastic members associated with
leg-openings will be more fully understood from the description
given hereunder with reference to the accompanying drawings.

Fig. 1 is a perspective view depicting a partially cutaway
disposable diaper 1 as one embodiment of this invention and Fig.

2 1s a diagram illustrating a relative position of a backsheet
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3, aliquid-absorbent panel 4 and elastic members 9 in the diaper
1 shown by Fig. 1. As will be best seen in Fig. 2, the backsheet
3 has 1ts inner surface coated with adhesive 10 in a pattern
of plural spiral lines longitudinally extending in the vicinity
of transversely opposite side edges 5 of the backsheet 3. The
diaper 1 comprises a liquid-pervious topsheet 2, the
liquid-impervious backsheet 3 and a liquid-absorbent panel 4
disposed between and joined to these two sheets 2, 3.
Configurationally, the diaper 1 has a front waist region 20
extending on the side of the wearer's belly, a rear waist region
22 extending on the side of the wearer's hip and a crotch region
21 extending between the front and rear waist regions 20, 22.

The diaper 1 has transversely opposite side edge portions
5 longitudinally extending parallel to each other outside
transversely opposite side edges 4a of the panel 4 and
longitudinally opposite end portions 6 transversely extending
in parallel to each other outside longitudinally opposite ends
4b of the panel 4. The diaper 1 further includes a pair of
liquid-resistant side sheets 7 longitudinally extending
parallel to each other on the transversely opposite side edge
portions 5, namely, being transversely spaced apart from each

other.

In the crotch region 21, the respective side edge portions
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5 of the diaper 1 are formed with cutouts 8 curving inwardly
of the diaper 1 so as to describe circular arcs, respectively.
Each of the side edge portions 5 has, along an edge of the cutout
8, a first elastic zone Al longitudinally extending over a
desired length along an intermediate section of the circular
arc, a second elastic zone A2 extending from the first elastic
zone Al into the front waist region 20 over a desired length
along a section of the circular arc extending aside to the front
walst region 20 and a third elastic zone A3 extending from the
first elastic zone Al into the rear waist region 22 over a desired
length along a section of the circular arc extending aside to
the rear walist region 22. 1In these elastic zones Al, A2, A3,
a plurality of elastic members 9 associated with each of the
leg-openings longitudinally extend along the edge of the cutout
8 and are secured under tension to each of the side edge portions
5 with an adhesive agent 10.

Along the longitudinally opposite end portions 6 of the
diaper 1, a plurality of elastic members 11 associated with the
wailst-opening extend transversely of the diaper 1 and are
secured under tension thereto. It should be understood that
the elastic members 11 associated with the waist-opening may
be secured to at least one of the longitudinally opposite end

portions 6. It is also possible to use film-like elastic
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members as the elastic members 11 associated with the
waist-opening.

Each of the side sheets 7 has a fixed side edge portion
7a longitudinally extending immediately outside the associated
side edge 4a of the panel 4 and joined to the outer surface of
the topsheet 2, a free side edge portion 7b longitudinally
extending across the crotch region 21 and normally biased to
riseon thediaper 1, longitudinally opposite fixed end portions
7c collapsed inward transversely of the diaper 1 and joined to
the outer surface of the topsheet 2 in the collapsed state at
the longitudinally opposite end portions 6 of the diaper 1, and
an outermost edge portion 7d extending outward from the fixed
side edge portion 7a transversely of the diaper 1. A
longitudinally extending elastically stretchable member 12 is

secured under tension to the free side edge portion 7b of the
side sheet 7 so that the stretchable member 12 may be covered
with a part of the free side edge portion 7b.

The free side edge portions 7b of the respective side
sheets 7 rise on the outer surface of the topsheet 2 as the dlaper
1 1s longitudinally curved under a contractile force of the
elastic members 12. The side sheets 7 rising in this manner
function as barrier flaps preventing any amount of excretion

discharged on the diaper 1 from 1leaking sideways. An
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alternative arrangement is also possible such that the fixed
side edge portions 7a are collapsed outward transversely of the
diaper 1 and joined to the outer surface of the outermost side
edge portions 7d lying on the longitudinally opposite end
portions 6 of the diaper 1 in the collapsed state.

Along the transversely opposite side edge portions 5 of
the diaper 1, the topsheet 2 is disposed between the backsheet
3 and the respective outermost side edge portions 7d of the side
sheets 7 and joined to these sheets 3, 7. The portions of the
packsheet 3 and the respective outermost side edge portions 7d
of the side sheets 7 extending outward from the topsheet 2
transverSely of the diaper 1 are placed upon and are joined to
each other. Along the longitudinally opposite end portions 6
of the diaper 1, the topsheet 2 and the backsheet 3 and the side
sheets 7 are placed upon and joined one to another. These sheets
2, 3, 7 may be joined one to another using an adhesive agent
or a technique of heat-sealing.

In the rear waist region 22, the transversely opposite
side edge portions 5 are provided with a pair of tape fasteners
13, respectively, each tape fastener 13 has its proximal end
portion attached to the side edge portions 5 so that the tape
fastener 13 itself may extend inward transversely of the diaper

1. In the front waist region 20, the backsheet 3 is provided
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on i1ts outer surface with a recta‘ngular target tape strip (not
shown) on which the tape fasteners 13 may be anchored. The
respective tape fasteners 13 may be anchored on the target tape
strip with a pressure-sensitive adhesive applied on respective
inner surfaces of the tape fasteners 13 over their free end
portions to form a pair of leg-openings and a waist-opening
(both not shown) of the diaper 1.

The panel 4 is semi~-rigid and joined to respective inner
surfaces of the topsheet 2 and the backsheet 3 preferably with
a hot melt adhesive applied in a desired pattern. 1In order to
ensure a stretch stress desired for the elastic members 9

assoclated with the leg-opening, the panel 4 preferably has a

stiffnessof 1~300mN-cmlongitudinally as well as transversely

of the diaper 1 as measured in accordance with JIS (Japanese
Industrial Standards): P-8125 (taber method).

The elastic members 9 associated with the leg-opening
along each of the side edge portions 5 extend side by side so
that they are converged substantially in a single bundle along
the first elastic zone Al and gradually diverged one from
another as they extend into the second elastic zone A2 and the
third elastic zone A3. The elastic members 9 associated with
the leg-opening have different levels of stretch stress along

the second elastic zone A2 and the third elastic zone A3,
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respectively, 1in a reiationship represented by the second
elastic zone A2 < the third elastic zone A3. 1In other words,
the stretch stress of the elastic members 9 associated with the
leg-opening in the third elastic zone A3 is preadjusted to be
higher than that in the second elastic zone A2.

In the diaper 1, the elastic members 9 associated with
each of the leg-openings have a stretch stress lower in the
second elastic zone A2 than that in the third elastic zone A3
and therefore it 1s not apprehended that a contractile force
of the elastic members 9 associated with each of the leg-
openings in the second elastic zone A2 might pull the front waist
region 20 of the diaper 1 down toward the crotch region 21. Such
a feature advantageously facilitates the diaper 1 to be put on
the wearer's body and prevents the diaper 1 from shifting out
of its proper position after the diaper 1 has put on the wearer's
body. The feature provides a good fit of the of the dlaper
around the wearer's body.

The stretch stress of the elastic members 9 associated
with each of the leg-openings in the first Oelastic zone Al is -
glven by a relationship of the first elastic zone Al < the second
elastic zone A2. Namely, the stretch stress of the elastic
members 9 associated with each of the leg-openings in the first

elastic zone Al is preadjusted to be lower than that in the second
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elastic zone A2.

In the diaper 1, the contraction of the elastic members
9 assoclated with each of the leg-openings forms a plurality
of gathers 1n the first elastic zone A1, the second elastic zone
A2 and the third elastic zone A3. The number of gathers as well
as the depth of each gather in the first elastic zone Al are
less than those in the second elastic zone A2 since the stretch
stress of the elastic members 9 associated with each of the
leg-openings is lower in the first elastic zone Al than in the
second elastic 2zone A2. In the wearer's crotch region,
therefore, no gap is formed between the wearer's skin and the
gathers and leakage of excretion which would otherwise occur
along the first elastic zone Al is reliably avoided.

The length of the first elastic zone Al is 30 ~ 150 mm,
preferably 50 ~ 100 mm and the stretch stress of the elastic
members 9 associated with each of the leg-openings in the first
elastic zone is 295 ~ 2260 mN/width of 25 mm, preferably 490
~ 1960mN/width of 25 mm. The stretch stress of the elastic
members 9 associated with each of the leg-openings in the second
and third elastic zones A2, A3 is 490 ~ 2600 mN/width of 25 mm,
preterably 780 ~ 2450 mN/width of 25 mm. To obtain these values
of stretch stress, the side edge portions 5 of the diaper 1 were

partially cut out by a width of 25 mm around the elastic members
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9 and the sample pieces prepared in this manner were stretched
by 88.9 %.

In thedlaper 1, adimension L by which the elastic members
9 assoclated with each of the leg-openings in the first elastic
zone Al are spaced apart from the associated side edge 4a of
the panel 4 is preferably in a range of 5 ~ 20 mm in the case
of the diaper 1 for baby and in a range of 5 ~ 60 mm in the case
of the diaper 1 for adult. The dimension L less than 5 mm would
result in a problem that the stiffness of the panel 4 restricts
the contraction of the elastic members 9 associated with the
leg-openings. The restricted contraction of these elastic
members 9 would result, in turn, in another problem that a
tightening effect of the elastic members 9 desired around the
wearer's legs may be insufficient to prevent leakage of
excretion from occurring in the vicinity of the crotch region
21. 1In addition, the dimension L less than 5 mm would result
in still another problem that the panel 4 may be torsionally
deformed or wrinkled as the elastic members 9 contract in the
first elastic zone Al.

This invention can be exploited not only in the form of
the open type diaper 1 as has been described above but also in
the form of the pull-on type diaper. 1In the case of the pull-on

type diaper, though not illustrated, the elastic members
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assocliated with each of the leg-openings preferably has a
stretch stress in the second elastic zone A2 and the third
elastic zone A3 as represented by a relationship of the third
elastic zone A3 < the second elastic zone A2. Namely, the
stretch stress of the elastic members 9 in the second elastic
zone A2 1s preadjusted tobe higher than that in the third elastic
zone A3.

Preadjusting the stretch stress of the elastic members
9 assoclated with each of the leg-openings to be higher in the
second elastic zone A2 than in the third elastic zone A3 ensures
a desired tightening effect of the elastic member 9 around the
wearer's legs particularly in a front section of the crotch
region 21. Such feature can be suitably adopted for the pull-on
type diaper which is apt to leave a space between the front
section of the crotch region 21 and the wearer's skin during

use of the diaper.

Fig. 3 is a diagram illustrating an example of a process
for attachment of the elastic members associated with the
leg-openings. Referring to Fig. 3, an arrow indicates a
direction in which the backsheet 3 travels and chain lines
indicate a manner in which first and second elastic members 9

assoclated with the leg-openings are fed via traverse means 24

(See Fig. 4) while solid lines indicate a state in which the
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elastic members 9 associated with the leg-openings have been
attached to the diaper.

The backsheet 3 1is a continuous web having its
transversely opposite side edge portions 5 longitudinally
extending parallel to each other and continuously fed in its
longitudinal direction indicated by the arrow. The inner
surface of the opposite side edge portions 5 of the backsheet
3 1s applied by adhesive applicator means 23 (See Fig. 4) with
a plurality of spiral 1lines of an adhesive agent 10
longitudinally extending along the transversely opposite side

edge portions 5 so as to define first adhesive zone Bl and second

adhesive B2 both being continuous in the 1longitudinal
direction.

In the course of being fed in the longitudinal direction,
the first and second elastic members 9 associated with the
leg-openings are guided by the traverse means to periodically
extend across the first and second adhesive zones B1, B2,
respectively, and to describe a pair of continuous waveforms
longitudinally extend in a relationship of bilateral symmetry.
As 1ndicated by the chain lines, the pair of waveforms extend
inward beyond respective inner side edges Blb, B2b of the first
and second adhesive zones Bl, B2 transversely of the backsheet

3 and outward beyond respective outer side edges Bla, B2a of
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the first and second adhesive zones Bl, B2 transversely of the
backsheet 3. Now an X-axis is imagined which bisects a
longitudinal dimension of the first zone Al in which the pair
of waveforms are convex inward beyond the respective inner side
edges Blb, B2b of the first and second adhesive zones Bl, B2
transversely of the backsheet 3. The respective waveforms are
further convex in a rear half Alb of the first zone Al
longitudinally extending rearward from the lmaginary X-axis
than 1n a front half Ala of the first zone Al longitudinally
extending forward from the imaginary X-axis.

The first and second elastic members 9 associated with
each of the leg-openings are stretched further inward
transversely of the backsheet 3 in the rear half Alb of the first
zone Al than 1n the front half Ala of the first zone Al and
therefore the third zone A3 has its stretch stress higher than
that of the second zone A2.

The first and second elastic members 9 associated with
the leg-openings have their second and third zones A2, A3
secured to the first and second adhesive zones Bl, B2,
respectively, with the values of stretch stress in these elastic
zones A2, A3 maintained in a relationship of the second elastic
zone A2 < the third elastic zone A3.

The contraction of the first and second elastic members
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9 associated with the leg-openings causes them to be moved

toward the first and second adhesive zones Bl, B2 and to be

Bl, B2. The respective first zones Al of the first and second
elastic members 9 associated with the leg-openings are secured
to the backsheet 3 in the vicinity of the respective inner side
edges Blb, B2b of the first and second adhesive zones Bl, B2.

The contraction of the first and second elastic members
9 associlated with the leg-openings causes their respective
sections being convex transversely outward beyond the
respective outer side edges Bla, B2a of the first and second
adhesive zones Bl, B2 to be moved toward the first and second
adhesive zones Bl, B2 and to be converged substantially into
the respective single bundles until these single bundles are
substantially straightened. These straightened sections are
then secured to the backsheet 3 in the vicinity of the respective
outer side edges Bla, B2a of the first and second adhesive zones
Bl, B2.

The first ~ third zones Al, A2, A3 of the elastic members
9 assoclated with the leg-openings illustrated in Fig. 3

correspond to the first ~ third elastic zones Al, A2, A3 1in a
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manner as will be described. The first zones Al of the first
and second elastic members 9 associated with the leg-openings
correspond to the first elastic zones Al along the transversely
opposite side edge portions 5 of the diaper 1 while the second
zones A2 of the first and second elastic members 9 associated
with the leg-openings correspond to the second elastic zones
A2 along the transversely opposite side edge portions 5 of the
diaper 1. The third zones A3 of the first and second elastic
members 9 assoclated with the leg-openings correspond to the

third elastic zones A3 along the transversely opposite side edge

portions 5 of the diaper 1.

The first zones Al of the elastic members 9 associated
with the leg-openings may be stretched at a relatively high
ratio to ensure that contraction of said first zones Al causes
sald first zones Al to present the stretch stress lower than
those presented by the second and third zones A2, A3 of the
elastic members 9 associated with the leg-openings destined to
be firmly bonded to the adhesive zones Bl, B2. The elastic
members 9 assoclated with the leg-openings are converged and
spaced apart from the transversely opposite side edges 4a of
the panel 4 as the first zones Al contract.

After the first and second elastic members 9 associated

with the leg-openings have been secured under to the backsheet
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3 by following the steps of the process as have been described
above, the backsheet 3 may be transversely cut together with
these first and second elastic members 9 attached thereto along
the lines each extending across the zone in which the first and
second elastic members 9 are convex outward beyond the
respective outermost side edges Bla, B2a of the first and second
adheslive zones Bl, B2 to obtain a plurality of the backsheet
3 provided with the first and second elastic membehrs 9 firmly

bonded thereto.

The process illustrated in Fig. 3 may be appropriately
altered in the case of the pull-on type diaper so that the front
nalf of the first zone Al longitudinally extending forward from
the 1maginary X-axis is convex further inward transversely of
the backsheet 3 than the rear half Alb of the first zone Al
longitudinally extending rearward from the imaginary X-axis is.
As a result of this altered arrangement, the first and second
elastic members 9 associated with the leg-openings present a
stretch stress higher in the respective second zones A2 than
in the respective third zones A3 since the elastic members 9
are further stretched in the front half Ala of the first zone
Al than in the rear half Alb of the first zone Al.

The elastic members 9 associated with the leg-openings

are attached to the diaper 1 along its transversely opposite
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side edge portions 5 which may comprise the topsheet 2 and the
backsheet 3 or comprise at least one of these sheets 2, 3 and
the side sheets 7.

F1g. 4 is adiagram schematically illustrating an example
Of the process for making the diaper 1 of Fig. 1, including the
step of attaching the elastic members 9 associated with the
leg-openings to the diaper 1. Respective steps of this process
successively proceed in the direction indicated by an arrow.
The diaper 1 is made by performing a first step (I) ~ a seventh
step (VII) using, as a stock material, the diaper 1 comprises
the topsheet 2, the backsheet 3, the pair of liquid-resistant

side sheets 7, the liquid-absorbent panel 4 the elastic members
2 assoclated with the leg-openings and the elastic members 11
assoclated with the waist-opening.

Each of the topsheet 2 and the backsheet 3 has the
transversely opposite side edge portions 5 longitudinally
extending parallel to each other and the backsheet 3 has its
transverse dimension larger than that of the topsheet 2. Each
Of the side sheets 7 is provided along one of its transversely
opposite side edge portions defining the free side edge portion
7b with the elastic member 12 which is secured under tension

to the side edge portion. The topsheet 2 and the backsheet 3,

the side sheets 7 and the elastic members 9 assoclated with the



CA 02340275 2001-03-09

293 .

leg-openings are longitudinally continuous, respectively.
The first step (I) is of feeding the backsheet 3 in its
longitudinal direction and coating the inner surface of the
backsheet 3 along its transversely opposite side edge portions
5 with adhesive 10. On this first step (I), the backsheet 3
1s fed forward from a take-up roll and coated in spiral pattern
on the side edge portions 5 with the adhesive agent 10 discharged
from nozzles‘ of the adhesive applicator 23. In this manner,
the first adhesive zone Bl and the second adhesive zone B2 are
formed on the backsheet 3 which are longitudinally continuous,

respectively.

The second step (II) is of feeding and bonding the first
and second elastic members 9 associated with the leg~openings
onto and to the first adhesive zone Bl and second adhesive zone
B2, respectively, of the backsheet 3. On this second step (II1),
a plurality of these first and second elastic members 9 are fed

longitudinally of the backsheet 3 via first and second traverse

waveforms in a relationship of lateral symmetry. The elastic
members 9 associated with the respective leg-openings are under
tension and spaced apart one from another.

The second and third zones A2, A3 of the first and second
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elastic members 9 associated with the leg-openings lying along
the first and second adhesive zones Bl, B2 are secured to the
backsheet 3 along these adhesive zones Bl, B2. Simultaneously,
the first zones Al thereof, which are convex inward beyond the
respective innermost side edges Blb, B2b of the first and second
adhesive zones B1l, B2 transversely of the backsheet 3, contract
to be converged substantially into single bundles so as to move
toward the first and second adhesive zones Bl, B2 and secured
to the backsheet 3 along these adhesive zones Bl, B2. The
sections of the first and second elastic members 9 associated
with the leg-openings which are convex outward beyond the
respective outermost side edges Bla, B2a of the first and second
adhesive zones Bl, B2 transversely of the backsheet 3 contract
to be converged substantially into single bundles so as to move
toward the first and second adhesive zones Bl, B2 and secured
to the backsheet 3 along these adhesive zones Bl, B2. The step
diagram of Fig. 3 corresponding to the second step (II)
l1llustrated in Fig. 4 and illustrates the second step (II) of
Fig. 4 in details.

The third step (III) is of placing the liquid-absorbent
panels 4 on the backsheet 3 along its transversely middle zone
and bonding a plurality of transversely extending elastic

members 11 associated with the waist-opening to the backsheet
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3. On this third step (III), the panels 4 are arranged to be
longitudinally spaced apart from one another by a desired
dimension so that each of them may be placed between the first
and second adhesive zones Bl, B2 of the backsheet 3 and Jjoined
to the inner surface of the backsheet with an adhesive agent
(not shown) applied on the panel 4. The elastic members 11
assocliated with thewaist-opening are placed between respective
pairs of the adjacent panels 4 and secured under tension to the
inner surface of the backsheet 3 with an adhesive agent (not
shown) applied on these elastic members 11.

The fourth step (IV) is of longitudinally feeding and

placing the topsheet 2 upon the backsheet 3 and then joining
these sheets together on their inner surfaces. On this fourth
step (IV), the topsheet 2 is continuously fed from a take-up

roll storing the topsheet 2 thereon. The topsheet 2 and the

other and joined together with the adhesive agent 10. The
panels 4 are joined to the inner surface of the topsheet 2 with
an adhesive agent (not shown) applied on these panels 4. To
join the sheets 2, 3 together, it is also pbssible to use a
heat-sealing technique instead of using the adhesive agent 10.

The fifth step (V) is of joined the respective side sheets
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/ to the marginal portions of the topsheet 2 extending
immediately outside the transversely opposite side edges 4a of
the panels 4. Onthis fifthstep (V), the respective side sheets
/ put under tension are continuously fed in the longitudinal
direction so that the respective fixed side edge portions 7a

of the side sheets 7 may be placed immediately outside the

transversely opposite side edges 4a of the panels 4. Each of

the side sheets 7 has its fixed side edge portion 7a joined to

the outer surface of the topsheet 2 in such statewith an adhesive
agent (not shown). Theoutermost side edge portion 7d extending
outward transversely from the fixed side edge portion 7a is
joined to the outer surface of the topsheet 2 and to the inner
surface of the backsheet 3 with an adhesive agent (not shown).

The sixth step (VI) is of cutting off respective parts
of the backsheet 3, the outermost side edge portions 7d of the
side sheets 7 and the first and second elastic members 9
associated with the leg-openings. On this sixth step (VI), the
parts of the backsheet 3 and the outermost side edge portions
7d of the side sheets 7 are cut off immediately outside the first

and second elastic members 9 associated with the leg-openings
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describing circular arcs which are convex inward transversely
to form the cutouts 8. Then, the parts of the backsheet 3, the
outermost side edge portions 7d of the side sheets 7 and the
first and second elastic members 9 associated with the leg-
openings lying between the respective pairs of the adjacent
cutouts 8 are cut off in the vicinity of the ocutermost side edges
Blb, B2b of the first and second adhesive zones Bl, B2.

The seventh step (VII) is of transversely cutting the
topsheet 2 and the backsheet 3 and the side sheets 7 to obtain
individual diapers 1. On this seventh step (VII), the proximal
ends of the respective tape fasteners 13 are attached to the
outermost side edge portions 7d of the side sheets 7 in the
respective rear waist regions 22. Then the topsheet 2 and the
backsheet 3 and the side sheets 7 are transversely cut along
lines each extending between two groups of the elastic members
11 associlated with the respective walst-openings which are
adjacent and opposed to each other to obtain the individual
diapers 1. Though not shown, the rectangular target tape strips
are attached to the outer surface of the backsheet 3 in the
respective front waist regions 20 so that the tape fasteners
13 may be anchored on these target tape strips.

While the first step (I) ~ the seventh step (VII) have

been described above as these steps are followed to make the
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open type diaper 1, the same steps may be followed also to make
the pull-on type diaper. Obviously, the individual basic
diapers 1 can be obtained without the seventh step (VII) of
attaching the tape fasteners 13 and the target tape strips.
After these basic diapers have been obtained, each of them is
folded about 1its transverse center 1line bisecting a
longitudinal dimension of the diaper 1 with the topsheet 2
inside and the front and rear waist regions 20, 22 thus placed
upon each other are joined together in the vicinity of the
outermost side edges Blb, B2b of the first and second adhesive
zones Bl, BZ2.

On the second step (II) in Fig. 4, the stretch stress

presented by the elastic members 9 associated with the leg-
openings is preadjusted to be higher in the third zone A3 than
in the second zone A2 for the open type diaper 1 while the stretch
stress presented by the elastic members 9 associated with the
leg-openings is preadjusted to be higher in the second zone A2
than in the third zone A3 for the pull-on type diaper.

The pattern in which the hot melt adhesive agent 10 1is
applied in order to attach the elastic members 9 associated with
the leg-openings is not limited to the spiral pattern but the
other various patterns, e.g., zigzag-, sprayed- and

rectilinear-patterns may be used. It is also possible to apply
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sald adhesive 10 along the transversely opposite side edge
portions 5 of the backsheet 3 in the form of many dots.

The topsheet 2 may be formed with a liquid-pervious sheet
such as a nonwoven fabric or a porous plastic film, preferably
by a liquid-pervious hydrophilic sheet. The backsheet 3 may
be formed with a hydrophobic nonwoven fabric, a liquid-
impervious plastic film of a laminated sheet consisting of a
hydrophobic nonwoven fabric and a plastic film, preferably by
a breathable but a liquid-impervious sheet. The side sheets
/ may be formed with a breathable but a liquid-impervious
nonwoven fabric.

The nonwoven fabric may be selected from a group i1ncluding
a spun lace nonwoven fabric, a needle punch nonwoven fabric,
a melt blown nonwoven fabric, a thermal bond nonwoven fabric,
a spun bond nonwoven fabric and a chemical bond nonwoven fabric.
As the stock material for the backsheet 3 as well as for the
side sheets 7, it is also possible to use a composite nonwoven
fabric (SMS nonwoven fabric) comprising a melt blown nonwoven
fabric having a high water-resistance of which the opposite
sheet surfaces are sandwiched between sheet surfaces of a melt
blown nonwoven fabric having a high strength and a high
flexibility. The component fiber of the nonwoven fabric may

be selected from a group including polyolefine, polyester and
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polyamide fibers and conjugated fiber of
polyethylene/polypropylene or polyester.

The panel 4 may be formed with a mixture of fluff pulp
and high absorption polymer particles compressed to a desired
thickness and then entirely covered with a water-pervious sheet
(not shown) such as tissue paper.

This invention is applicable not only to the disposable

diaper 1 but also to the incontinence pants or training pants.
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WHAT IS CLAIMED 1IS:

1. A disposable sanitary article comprising a liquid-
pervious topsheet, a 1liquid-impervious backsheet and a
liquid-absorbent panel disposed between said topsheet and said
backsheet define a front waist region, a rear waist region and
a crotch region extending between said front and rear waist
regions, a pair of leg-openings being define at transversely
opposite side edge portions of said article, and elastic members
being secured under tension to said leg-openings along a
clrcumferencial direction thereof,

sald article further comprising said transversely
opposite side edge portions of said article respectively which
include first elastic zones extending across the crotch region
in sald longiltudinal direction along a predetermined length,
second elastic zones extending from said first elastic zones
into said front waist region along a predetermined length and
third elastic zones extending from said first elastic zones into
sald rear walst region along a predetermined length, sections
of said elastic members associated with the leg-openings
extending along said second elastic zones and said third elastic
zones has values of stretch stress represented by a relationship

of the second elastic zones < the third elastic zones or the
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third elastic zones < the second elastic zones.

2. A process for attaching elastic members associated with
leg-openings to a disposable sanitary article which comprises
a liquid-pervious topsheet, a liquid-impervious backsheet and
a ligquid-absorbent panel disposed between said topsheet and
said backsheet to define a front waist region, a rear wailst
region and a crotch region extending between said front and rear
waist regions, and said palr of leg-openings being defined at
transversely opposite side edge portions of said article,
comprising the steps of:

(a) feeding a continuous web having transversely
opposite side edge portions forward and coating said
transversely opposite side edge portions with an adhesive agent
to form first adhesive 2ones and second adhesive zones
continuously extending in a longitudinal direction of said
continuous wepb; and

(b) feeding first and second elastic members associated
with said leg-openings continuously extending in said
longitudinal direction and securing sections of said elastic
members placed upon sald first and second adhesive zones to
these zones so that said first and second elastic members extend

across sald first and second adhesive zones to describe a pair
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of continuous waveforms 1in a relationship of lateral symmetry,
each of which is convex 1nward transversely beyond each of
innermost side edges of said first and second adhesive zones
and then convex outward transversely beyond each of outermost
side edges of said first and second adhesive zones, each of said
waveforms is further convex in a front or rear half of said zone
in which each of the waveforms becomes convex 1nward
transversely extending from an imagilnary X-axls bisecting a
longitudinal dimension of said zone than said rear or front half
of said zone, salid first elastic members assoclated with the
one leg-opening lying on said first adhesive zone and said
second elastic members associated with the other leg-opening
are secured to said continuous web along these adhesive zones
and the sections of the first and second elastic members which
are convex inward and outward transversely beyond said first
and second adhesive 2zones contract to be converged
substantially into single bundles so as to move toward said
first and second adhesive zones and are secured to said

continuous web.

3. The process according to Claim 2, further comprises a step
of, after said first and second elastic members have been

secured to said continuous web, cutting said continuous web
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together with said first and second elastic members secured
thereto along lines extending across said first and second
adhesive zones in which said first and second elastic members
become convex outward beyond the outermost side edges of these

adhesive zones transversely.

4. The process according to Claim 2, wherein said continuous
web 1s a liquid-pervious topsheet or a liquid-impervious

backsheet.
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