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DISPOSABLE DIAPER

This ihvention relates to an open type disposable
diaper for absorption and containment of body wastes.

Japanese Patent Application Disclosure Gazette (Kokai)
No. Sho58-13704 describes a disposable diaper comprising a
liquid-pervious'tOpsheet, a liquid-impervious backsheet, a
1iquid-absorbent;édre disgdsed between these two sheets, and
a pair of side flaps extending transversely outward from
transversely opposite side edges of the absorbent core. The
side flaps are provided with elastic members longitudinally
extending along the respective side edges of the absorbent
core between the topsheet and the backsheet and.bonded with
under tension between the topsheet and the backsheet. ' The
side flaps are folded back toward the topsheet above an area
of the absorbent core along a pair of folding lines which
eitend in parallel to each other longitudinally of the diaper
along the.side edges of the absorbent core, respectively, so
that the side flaps may be placed upon the_tbpsheet above the
area of the absorbent core. Then, along a pair of folding

lines which extend in parallel to each other transversely of

the diaper and substantially trisect a longitudinal dimension

of the diaper, the diaper is folded one upon another in three
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layers with the topsheet inside.

In the case of the diaper described in the Japanese
Patent Application Disclosure Gazette (Kokai) No. Sho58-
13704, the side flaps are apt to be formed with permanent
folds along the respective folding lines as a long period
elépses after the diaper was folded since the side flaps are
héld between sections of the folded basic structure of the
diapér. Each of the eléétic membérslseéured to the side
flaps should be inevitably stretched on the folding line by
a length corresponding to a thickness of the diaper basic
structure as the diaper is folded. Under a contractile force
of the elastic member thus stretched, the topsheet as well as
the absorbent core are apt to be creased. Furthermore, in
order to unfold the diaper and to éut it on a wearer's body,
this diaper inéonveniently requires two steps of operation,
i.e., the diaper" folded in three lajrers ﬁ\ust be opened
longitudinally of the diaper and then the side flaps having

permanent folds must be open transversely of the diaper.

It is an object of this invention to provide a
disposable diaper adapted to be folded in such a manner that
a topsheet as well as "an absorbent core can be kept

substantially free from being creased and the diaper can be
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opened with a single step of operation.

According to this invention, there is an improved open
type disposable diaper having a front waist region, a rear
waist region and a crotch region extending between the front
and rear waist regions, the diaper including a 1liquid-
pervious topsheet, a liquid-impervious backsheet, a liquid-
absorbent core disposed between the topsheet and the
béckéheet and a pair of side flaps extending outward in a
transverse direction from transversely opposite side edges of
the absorbent core.

The improvement according to this invention is in that
the diaper has a first folding guide line extending in a
transverse direction of the diaper so as to bisect a -
longitudinal dimension of the diaper, a pair of second
folding guide lines extending in parallel to each other in
the transverse direction of the diaper between the first
folding guide line and :espective outer ends of the front and
rear waist fegions and a pair of third folding guide lines
extending in parallel to each other in a longitudinal
| direction'of the diaper along fhe side edges of the absorbent
core; and the diaper is folded in the longitudinal direction
thereof along the first folding guide line toward an outer

surface of the backsheet, then along the pair of second
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folding guide lines toward an.outer surface of the topsheet
and finally the pair of side flaps are folded along the pair
of third folding guide lines toward the outer surface of the
backsheet in any one of the front and rear waist regions.

According to one embodiment of this invention, each of
first dimensions defined in the longitudinal direction
between the first folding guide line and the pair of second
ﬁolding guide lines, respectively, is smaller than each of
second dimensions defined in the longitudinal direction
between the éair of second folding guide liﬁes and the outer
ends of the front and rear waist regions lying adjacent
respective the outer ends.

According to.another embodiment of this invention, the
pair of first dimensions are equal to each other and the pair
of second dimensions are équal to each other.

According to still another embodiment of this
invention, a dimension defined in the transverse direction
between the pair of third folding guide lines is larger than
a dimension defined in the transverse direction between the
side edges of the absorbent core and a pair of dimensions
defined in the transverse direction between the third folding
guide lines and outer side edges of the side flaps lying

adjacent respective the third folding guide lines are equal



to each other.

Fig. 1 is a plan view showing one embodiment of a
partially cut .away disposablé diaper according to this
invention;

Fig. 2 is a perspective view stepwise illustrating how
to fold the diaper;

Fig. 3 is a perspective view showing the diaper in its
folded state; and |

| Fig. 4 is a view similar to Fig. 1 but showing another

embodiment of the diaper according to this invention.

Details of an open type disposable diaper according to
this inQention will be more fully understood from the
description given hereunder with reference to the
accompanying drawings.

Fig. 1 is a plan view showing a partially cut away
disposable diaper in its unfolded state and Fig. 2.is a
perspective view stepwise illustrating how to fold the diaper
1. A disposable diaper 1 has a front waist region 20, a rear
waist region 22 and the crotch region 21 éxtending between
tﬁese front and rear waist regions 20, 22. The diaper 1

includes a liquid-pervious topsheet 2, a liquid-impervious
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backsheet 3, a liquid-absorbent core 4 disposed between these
two sheets 2, 3 and bonded between an inner surface of these
two sheets 2, 3. Portions of the topsheet 2 and the.
backsheet 3 extending outward beyond transversely opposite
side edges 4a of the absorbent core 4 form a pair of side
flaps 23.

The diaper 1 has a first folding guide 1line X1
extending transversely of the diaper 1 so as to bisecting a
longitudinal dimension thereof; a pair of second folding
guide 1lines X2 extending in parallel to each other
transversely of the diaper 1 and lying between the first
folding guide line X1 and longitudinal opposite ends 11, 12
of fhe diaper 1, i.e., outer ends of the front and rear waist
regions 20; 22, respectively; and a pair of third folding
guide 1lines Y1 extending in parallel to each other
longitudinally of thé diaper 1 and lying immediately outside
the respective side edges of the absorbent core 4.

A first. dimension M1 of the diaper 1 as defined'
longitudinally thereof between the first folding guide line
X1 and each of the second folding guide lines X2 is smaller
than a second dimension M2 of the diaper 1 as defined
longitudinally thereof between each of the second folding

guide lines X2 and the adjacent outer end 11 or 12 of the
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front or rear waist region 20 or 22. The pair of the first
dimensions M1 are equal to each other and the pair of the
second dimensions M2 are also equal to each other. A
dimension D of the diaper 1 as defined transversely thereof
between the pair of the third folding guide lines Y1 is
larger than a transverse dimension D3 of the diaper 1 as
défined between the side edges 4a of the absorbent core 4.
A pair of third dimensions.DZ of the diaper 1 as defined
transversely thereof between the respective third folding
guide lines Y1 and the adjacent side edges 13 of the
respective side flaps 23 are equal to each other.

In the crotch region 22, each side_flap 23 is formed
with a cutout 5 curved ihwardly of the diaper 1 and three
elastic members 6 are arranged longitudinally of the diaper
1 so as to extend along the cutout 5 between the topsheet 2
and the backsheet 3. These elastic members 6 are secured
under tensipn to the inner surface of at least one of said
topsheet 2 and the backsheet 3.

Along the longitudinally opposite ends 11, 12 of the
diaper 1, i.ef, the outer ends of the front and rear waist
regions 20, 22, respectively, film-like elastic members 7, 8
extend between the topsheet 2 and_ the backsheet 3

transversely of the diaper 1. These film-like elastic
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membgrs.7, 8 are secured under tension to the inner surface
of at least one of the topsheet 2 and the backsheet 3.
Transversely opposite ends of the rear Qaist region 22 are
provided with a pair of tape fasteners 9, respectively.
These tape fasteners 9 transversely extend from the
respective side edges of the rear waist region 22 inwardly of
the diaper 1 and have their proximal ends disposed between
and inseparably secured to the topsheet 2 and fhe backshéet
3. The tape fasteners 9 have their free ends coated with
adhesive agent 10. A strip of target tape 14 is bonded to an
outer surface of the front waist region 20 so that the strip
of targetltape 14 may serve as anchoring zone 12 for the tape
fasteners 9. The tape fasteners 9 may be anchored on the
strip of target tape 14 by means of adhesive agent 10 applied
on an inner.surfaces of the respective tape fasteners 9 to
form a waist-opening and a pair éf leg-openings (not shown).

The diaper 1 can be folded by following steps (A) ~ (E)
as illustrated in Fig. 2. The diaper 1 is folded along the
first folding guide line X1 from ité flattened state as
illustrated in the step (A) of Fig. 2 so that the diaper 1 is
folded in two with the outer surface sections of the
backsheet 3 thus folded being opposed to each other and the

outer ends 11, 12 of the front and rear waist regions 20, 22
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are plaéed upon each other as illustrated in the step (b) of
Fig. 2. The sections of the diaper 1 thus folded in two
which extend between the respective second folding guide
lines X2 and the adjacent the outer ends 11, 12 of the front
and rear waist regions 20, 22, respectively, are then folded
along the second folding guide lines X2 so that the topsheet
méy héve its outer.surface sections opposed to and placed
upon each other as illustrated in the step (C) of-Fig. 2. 1In
this manner, the diaper 1 ié folded in W-shape so that the
sections of the diaper 1 extending from the.first folding
guide line X1 to the second folding guide lines X2 may be
placed upon the sections of the diaper 1 extending from the
second folding guide lines X2 to the outer ends il, 12 of the
_ front and rear waist regions 20, 22, respectively. As will
be apparent from (D) bf Fig. 2, the sections of the diaper 1
extending between the first folding guide line X1 and the
second folding guide lines X2 are not exposed outward beyond
the respective outer ends 11, 12 of the front and rear waist
regions 20, 22 because the first dimensions Ml of the diaper
1 are smaller than the second dimensions M2 of the diaper 1.
Therefore, it is not apprehended that the topsheet 2 might be

soiled with body wastes.

The side flaps 23 of the diaper 1 folded in a W-shape
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are folded along the third folding guide lines Y1 in the
front waist region 20 as illustrated by (E) of Fig. 2 so that
the outer surface sections of the backsheet 3 are placed upon
each other. It is also possible to fold the side flaps 23 in
the rear waist region 22 of the diaper 1. The side flaps 23
are substantially free from any permanent folds since they
~are not held between folded sections of the diaper basic
structure. The absorbent core 4 is also free from any
'perménent folds which might be caused by the third folding
guide lines Yl. This for the reason that the third folding
guide lines Y1 lie immediately outside the respective side
edges 4a of the absorbent core 4 and_said core 4 is never
folded along the third folding gﬁide lines Y1.

FPig. 3 is é perspective view showing the diaper 1 in
its folded staté. Regarding fhe manner in which the diaper
is folded, the diaper 1 known under the Trademark'"MooﬁY M"
having a longitudinal dimension of 45.0 cm and a transverse
_dimension-of 31.5 cm in its unfolded state was used for the
purpose of comparative determination of effects obtained by
folding the éame diaper 1 in three longitudinally thereof in
the conventional manner, on one hand, and in the manner
according to this invention, on the other hénd. Folding the

diaper 1 in the conventional manner resulted in a



-11-
longitudinal dimension L of 15.5 cm, a transverse dimension
W of 12.7 cm and a surface area of 196.85 cm?. On the other
hand, folding the same diaper 1 in the manner according to
this invention resulted in a longitudinal dimension L of 11.0
cn, a'transverse dimeﬁsion W of 14.5 om and a surface area of .
159.5 cm. It was found from this comparison that the manner
of folding according to this invention.allows the diaper 1 to
be more compactly folded than the case adopting the
conventional manner of folding. To unfold the diaper 1 from
its folded state as.shown in Fig. 3, the diaper 1 may be held
by the fingers in the vicinity of.the outer ends 11, 12 of
the front and rear waist regions 20, 22, respectively, and
then the diapér 1 may be developed longitudinally thereof.
Fig. 4 is a view similar to Fig. 1 but showing the
diaper 1 according to an altérnativel embodiment of this
invention as partially broken away. As will be apparent from
Fig. 4,'thé absorbent core 4 occupies a zone extending from
the first folding guide line X1 to the respective second
folding guide lines X2, i.e., a total zone defined between
the pair of second folding guide iines X2. The absorbent
core 4 is not present in zones of the diaper 1 defined
between the respective outer ends 11, 12 of the front and

rear waist regiohs 20, 22 and the second folding guide lines
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X2, X2 édjacent the waist regions 20, 22. Therefore, the
diaper 1 may be longitudinally folded along the first folding
guide line X1 and then along the respective second folding
guide lines X2 to reduce a thickness of the diaper 1 in its
folded state by a thickness of the absorbent core_4. The
core 4 may occupy, in addition to the zone defined between
the pair of second folding guide 1lines X2, 6ne of 2zones
raspectively defined between the outer end 11 of the front
waist region 20 and thé second folding guide line X2 lying
adjacent the outer end 11 and between the outer end 12 of the
rear waist region 22 and the second folding guide line X2
lying adjacent the outer end 12.

If the basic structure of the diaper 1 is folded after
the side flaps 23 have been folded back onto the ébsorbent
core 4,.the elastic mémberé 6 secured to the side flaps 23
would be longitudinally stretched by a thickness of the basic
structure of the diaper 1 on the lines along which the basic
structure of the diaper 1 is folded. Consequently, the
topsheet 2 as well as the absorbent core 4 would often be
creased under i;he contractile force of the elastic mem_be;s 6.
With the diaper 1 according to this invention, on the
cbntrary, it is not apprehended that the elastic members 6

might be 1ongitu&inally stretched as the basic structure of
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the diaper 1 is folded because the side flaps 23 are not held
between the folded basic structure of the diaper 1.
Accordingly, there is no apprehension that the topsheet 2 as
well as the absorbent core 4 might be creased under the
contractile effect of the elastic members 6.

It is also possible without departing the scope of this
invention to form the side flaps 23 by combining a liquid-
resistant sheet transversely extending outward from the side
edges 4a of the absorbent core 4 and the backsheet 3
transversely extending outward beyond the side edges 4a of
the absorbent core 4. The liquid-resistant sheet may bé
bonded to the upper surface of the.topsheet 2 to pfevent
moisture contained in éicretion.from soaking into the.side
flaps 23.

A hydrophobic nonwoven fabric treated with Suitable
| hydrophiling agent or a hydrophilic nonwoven fabric obtained
b& kneading suitable hydrophiling agent into fiberé is used
as stock material for the topsheet 2. Instead of such
nonwoven fabric, an apertured thermoplastié Synthetic resin
film also may be useful as stock material for the topsheet 2.

Stock materials for the backsheet 3 and the liquid-
resistant sheet may be selected from a group consisting of a

synthetic resin film, a laminated sheet comprising a



-14-

synthetic resin film_and a hydrophobic nonwoven fabric, etc.
The absorbent core 4 is a mixture of fluff pulp and
superabsorptive polymer particles which is compressed to a
desired thickness and entirely co#ered with a water-pervious
sheet such as tissue paper. To bond:these members together,
adhesive agent such as hot melt adhesive agent or glue may be
used and, for the heat-sealable members, the heat-sealing
technique may be also used.

This invention is applicable also to a diaper further
including a second pair of side flaps bonded to the upper
surface of the side flaps 23 and provided along free edges of
these second side flaps with elastic members secured thereto
.under tension so that these second side flaps may rise on the
diaper 1 as the eléstic.members contract.

With the disposable diaper accordiﬂg to this invention,
the diaper can be easily unfolded mereiy-by longitudinally
developing the folded diaper with the fingers holding the
diaper in the vicinity of the réspective outer ends of the
front aﬁd rear waist regions. The basic structure of the
diaper is folded with the side flaps lying outside the
transversely opposite sidé edges of the absorbent core so
that the elastic members bonded to the respective side flaps

may be free from undesirable stretch due to a thickness of
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the diaper basic structure and, therefore, the topsheet as
well as the absorbent core are substantially free from being

creased under the contractile force of these elastic members.
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WHAT IS CLAIMED IS:

1. An open type disposable diaper having a front waist
region, a rear waist region and a crotch region between said
front waist region and said rear waist region, said diaper
including a liquid-pervious tdpsheet, a liquid-impervious
backsheet, a liquid-absorbent‘core disposed between said
topsheet and said backsheet and a pair of side flaps
extending outward in a transverse direction from transversely
oppo:site side edges of said the absorbent core, wherein:
| said diaper has a first folding guide line extending in
a transverse direction of said diaper so as to bisect a
longitudinal dimension of said diaper, a pair of second
folding guide iines' extending in parallel to each other in
said transverse direction of said diaper between said first
folding guide line a.nd_ respéctive outer ends of said front
and rear waist regions and a pair of third folding guide'
lines extending in parallel to each other in a longitudinal
direction of said diaper along said side'edges of said
absorbent core; aﬁd |

said diaper is folded in said longitudinal direction
thereof along said first folding guide line toward an outer

surface of said.backsheet, then along said pair of second
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folding gquide lines toward an outer surface of séid topsheet
and finally said pair of side flaps are folded along said
pair of third folding guide lines toward the outer surface of
said backsheet in any one of said front and rear waist

regions.

2. The diaper according to Claim 1, wherein each of first
‘dimensions definéd in said longitudinal direction between
said first folding guide line and said pair of second folding
guide lines, respectively, is smaller than each of second
dimensions defined in said longitudinal direction between
said pair of second folding guide lines and said outer ends
of said front and rear waist regions 1lying adjacent

respective said outer ends.

3. The diaper according to Claim 1, wherein said pair of
first dimensions are equal to each other and said pair of

second dimensions are equal to each other.

4, The diaper according to Claim 1, wherein a dimension
defined in said transverse direction between said pair of
third folding guide lines is larger than a dimension defined

in said transverse direction between said side edges of said
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absorbent core and a pair of dimensions defined in said
transverse direction between said third folding guide lines
and outer side edges of said side flaps lying adjacent
respective said third folding guide lines are equal to each

other.



