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*166166* .as~R~ ||l ~Y~~d~sA This invention relates to a dis§g§able di aper
having a high ventilation property. A disposable diaper described in
Japanese Utility Mdel Application D sclosure Gazette (Kokai) No.

Sho64- 18105 includes a pair of air-perneable and |iquid-resistant barrier
flaps fornmed on a pair of transversél§ opposite side flaps so as to

el astically extend in a longitudinal direction of the diaper. Japanese

Pat ent Publication Gazette (Kokai) No. Hei 4-55072 di scloses a nethod for

maki ng a backsheet used in a Bi&poSaBlLe BIapeR, particul arl ly'mm,"um’mm”much

backsheet nade of an air-perneable and |iquid-inperneable p "l
2J UN 2002 - 2 In these Gazettes, the term "air-perneabl e andges
liquid-resistant” and the term "air-perneable and |iquid-inperneable” are
synonynmously used. These known techniques may be adopted to inprove a
ventilation property of the foregoing barrier flaps and portions of a

di aper backsheet in the proxinityA%%ﬂﬂX%{nurier flaps intended

B

*G00002*

This invention relates to a disposable diaper having
a high ventilation property.

A disposable diaper described in Japanese Utility Model
Application Disclosure Gazette (Kokai) No. Sho64-18105
includes a pair of air~permeable and liquid-resistant barrier
flaps formed on a pair of transversely opposite side flaps
so as to elastically extend in a longitudinal direction of
the diaper.

Japanese Patent Publication Gazette (Kokai) No.
Heid-55072 discloses a method for making a backsheet used in
a disposable diaper, particularly to obtain such backsheet

made of an air-permeable and liquid-impermeable plastic £ilm.



surround the wearer's legs and thereby to alleviate undesirable stufliZnd¥y 2002
during use of the diaper. The diaper proposed by the above-nentioned

techni ques will necessarily enlarge a dianeter of each aperture formed in
the barrier flaps and / or the backsheet in order to inprove the
air-perneability in these barrier flaps and / or backsheet . However, such
nmeasure may cause the desirable liquid-inperneability required for the
barrier flaps and / or the backsheet. In other words, the conventional

t echni ques have _an antinonic rel ationship between inprovenent of the
92JUN200, - 3 A&Pr-pBeABabPRrreytafd | KpeovEREHt ORlfneermeable and
liquid-inperneability. In view of the problem as has been descri bed above,
it is an object of the invention to provide a di sposabl e di aper having both
a rel ativeiyuhdgheatictpatmeabihiity e a teelmt i vaiy-pegheable and

l'i quid-inperneability. According to the invention, there is provided a

di sposabl e di aper including a |iquid-perneable topsheet, a

i quid-i W%ﬁﬁﬁébhﬁpgéﬁg%%h and, as&gg}f}/ﬂaégigr REfq COr & dlisiPosed,y

t her ebetween so as to torma front Ist region, a rear wal st region and a
crotch region extendi ng therebetween, |ongitudinally opposite front and

rear end flaﬁs,and transversely opposite side flaps which are fornmed by
sai d techniques may be adopted to improve a ventilation property

of the foregoing barrier flaps and portions of a diaper
backsheet in the proximity of the barrier flaps intended to
surround the wearer's legs and thereby to alleviate
undesirable stuffiness during use of the diaper.

The diaper proposed by the above-mentioned techniques
will necessarily enlarge a diameter of each aperture formed
in the barrier flaps and / or the backsheet in order to improve
the air-permeability in these barrier flaps and / or backsheet.
However, such measure may cause the desirable
ligquid-impermeability required for the barrier flaps and /
or the backsheet. In other words, the conventional techniques

have an antimonic relationship between improvement of the



topsheet and sai d backsheet extending outward from peripheral edges of] 2ajUN 2pp
absorbent core; each of barrier cuffs which is elastically extendable Iin a
| ongi tudi nal direction of said 1 2J UN200 - 4 diaper being bonded, in
an extended condition, to an inner surface of each of said side flaps; each
of said barrier cuff having Iongitudinﬁlly opposite front and rear ends,
and inner and outer side edges extending in parallel to each other between
said front and rear ends; and said front and rear ends of each of said
barrier cuffs being bonded to each of said end flaps; wherein: each of said
barrier c@ifs AfEIeIH lSdid cr ot @R%r egi onlMBEPEEBEREr si dfedge béhAGed to
said side flap and said i nner side edge bonded to said side flap along a

| i ne defined between said outer side edge and a side edge of said absorbent
core; each iafuiskiihdemdaarilciufyf s sheet has a di mension between said outer
and inner side edges selected to be |arger than a dinension of said side
flap between said outer and i nner side edges of each of said barrier cuff

so That a contragt 90,08 5L AR SUALSHEER dILLNS, LB ne

directi on of ~2~ 0z -

is an object of the invention to provide a disposable diaper
having both a relatively high air-permeability and a
relatively high liquid-impermeability.

According to the invention, there is provided a
disposable diaper including a liquid-permeable topsheet, a
liquid~impermeable backsheet and a liquid-absorbent core
disposed therebetween so as to form a front waist region, a
rear waist region and a crotch region extending therebetween,
longitudinally opposite front and rear end flaps and
transversely opposite side flaps which are formed by said
topsheet and said backsheet extending outward from peripheral
edges of said absorbent core; each of barrier cuffs which is

elastically extendable in a longitudinal direction of said



sai d di aper causes an inner surfaces of said barrier cuff to be spaceﬁzdeM 2007
the inner surface of said side flap at least in said crotch region and

t hereby a holl ow space being forned between said barrier cuff and said side
flap; portions of said barrier cuffs and said side flaps participating in
formati on of said hollow spaces are aif-perneable; a plurality of elastic
menbers are bonded, in an extended condition in the |ongitudinal direction
of said diaper, to each of said barrier cuffs in a zone thereof extending
bet ween said outer and inner side edges rather adjacent said outer side
edge and €hépeBybeing bapfrer dof ANj §XfaREcE| §9RAehLPY, ekPeABabNBeY N t he

| ongi tudinal direction of the diaper, said elastic nenbers including an
outer elastic nenber adj acent said outer side edge, an inner elastic

menber betswegrcsabt ndieiofapdidngtde Sldpdgashadt aid paeried aterf 1 2 J
UN 200 - 6 elastic nenber between said outer and inner elastic nenbers,
an extension stress of said outer elastic nenber being equal to or higher

than an e%%%é gthH 81n§§%gr#AQ§§lé¥ ?%Eh% {ﬁﬁ”ﬁ%& Q€d§XE§H§§RH eptress of

said interne P e ess thanthe elastic stress of said
i nner elastic nenber. Accordrng to a preferred enbodi nent of the invention,

and outer side edges extending in parallel to each other
between said front and rear ends; and said front and rear ends
of each of said barrier cuffs being bonded to each of said
end flaps; wherein:

each of said barrier cuffs has, in said crotch region,
said outer side edge bonded to said side flap and said inner
side edge bonded to said side flap along a 1ine defined between
said outer side edge and a side edge of said absorbent core;

each of said barrier cuffs sheet has a dimension between
said outer and inner side edges selected to be larger than
a dimension of said side flap between said outer and inner
side edges of each of said barrier cuff so that a contraction

of said barrier cuff sheet in the longitudinal direction of



a di sposabl e di aper according to Claim1, wherein both said barrier GPijUN 2002
and said flaps are nade of air-perneable and |iquid-inperneable material-
According to another preferred enbodi nent of the invention, a disposable
di aper according to Claim1, wherein said barrier cuff has a dinension

bet ween said outer and inner side edges being 1.2 ~ 2.0 tines of a

di mrension of said side flap simlarly°between said outer and inner side
edges. The di sposabl e di aper according to the invention is ?22JUN2QQR2
characterized by a unique arrangenent such that |eak of body fluids can be
doubl e- bl vtk dimpearheapars af el ey fagass odngai b parebfcidéof | aps at
| east in the crotch region of the longitudinal three regions, i . e. , the
front waist region, the rear wai st region and the crotch regi on extendi ng
bet ween the JId@® rirtm @@ OASer TBusrarkabges®ny sldovs ddhetr least
air-pernmeability to be adjusted to relatively high levels in barrier cuff
as well as in the side flaps. Each holl ow space defined in the crotch
regi on by, each barr'eﬁ cuf f andcgpg sige fla associatqﬁ Wth this barrier
cuff has 11 $3HMeF VS dried Wit ERS 5 GAPPELT 80 5EhaPRGS SIS FdvERERt of t he
di aper. More specifically, vapor-containing air staying within the diaper
is expelled to the exterior of the diaper or dry air is sucked fromthe
exterior Reftvearhes aihperr dependihg ord tdwl droviedentlad’ the diaper. In this
manner, a problem of stuffiness from

portions of said barrier cuffs and said side flaps
participating in formation of said hollow spaces are
air-permeable;

a plurality of elastic members are bonded, in an
extended condition in the longitudinal direction of said
diaper, to each of said barrier cuffs in a zone thereof
extending between said outer and inner side edges rather
adjacent said outer side edge and thereby said barrier cuff
is made elastically extendable in the longitudinal direction
of the diaper, said elastic members including an outer elastic
member adjacent said outer side edge, an inner elastic member

between said outer and inner side edges and an intermediate



whi ch the wearer would suffer can be effectively solved. i 2 JUN 20022-3UN 200
Fig. 1 is a perspective view show ng an enbodi nent of a di sposabl e di aper
according to the invention as partially broken away; Fig. 2 is a sectional
view taken along a line Il - Il in Fig. 1; Fig. 3 is a sectional view taken
along aline Ill - IIl in Fig. 1; and Fig. 4 is a viewsimlar to Fig. 2
showi ng an alternative enbodi nent of't%é’diaper according to the invention.
Details of a disposabl e diaper provided according to the invention will be
nore fully understood fromthe follow ng description with reference to the
acconpanyiei@ sdrigwmagberbheposenl s idl gpéeriasfoliney sRiagtic mamheper specti ve
view as partially broken away conprises a |iquid-perneable topsheet 2, a

| i qui d-i nmper neabl e backsheet 3 and a 12J UNZ200Z g

| i qui d- absey beRbneebs 4t déspasedhet vaeart besert Winahest Sedng3eqibese sheet
2, 3 and absorbent core 4 forns a front waist region 6, a rear wai st region
7 and a crotch region 8

to or higher than an elastic stress of said inner elastic
member, an extension stress of said intermediate elastic
member being less than the elastic stress of said inner
elastic member.

According to a preferred embodiment of the invention,
a disposable diaper according to Claim 1, wherein both said
barrier cuffs and said flaps are made of air-permeable and
ligquid-impermeable material.

According to another preferred embodiment of the
invention, a disposable diaper according to Claim 1, wherein
said barrier cuff has a dimension between said outer and inner
side edges being 1.2 ~ 2.0 times of a dimension of said side
flap similarly between said outer and inner side edges.

The disposable diaper according to the invention is



| ongi tudi nal |y extending between these two regions 6, 7. The absorberft 2cdlii¢ 2002
4 is in a shape of rectangle or hourglass which is relatively |arger

| ongi tudinally of the diaper 1. Portions of the topsheet 2 and the
backsheet 3 extendi ng outward beyond peri pheral edges of the absorbent core
4 are placed upon each other and bondﬁp t oget her by means of hot nelt
adhesi ve (not shown) so as to formlorgitudinally opposite front and rear
end flaps 11, 12 and transversely opposite side flaps 13. In the front and
rear wai st regions 6, 7, each of the side flaps 13 extend outward to form
front and°hPeBERCHPA§3SI3RY a1 3B1AMEsPEERNIENGNT Eedh dthathdegikdel e 13 is
formed on an inner surface thereof with a barrier cuff 14 extendi ng al ong
the crotch region 8 and partially into the front and rear wai st 1 2 JUN
202 - to fregdensaf, bé. ddiBlbablbeke8UbY dHdeiapr O¥f deslridéhs acpffisal ity of
el astic nenbers 29 extending longitudinally thereof. The front and rear end
flaps 11, 12 are provi ded between the topsheet 2 and the backsheet 3 with
el astic e .17 endi cirgu rentia tive wai st
Fegr ons 600, tin oot Ay Rl It R TSRS LE Bhob 08 Learss s
condition, to an inner surface of at |east one of the topsheet 2 and the
backsheet 3. A pair of tape fasteners 16 are attached to the respective

wi ngs 13BtBf tProFesiingt $hreeghedlansn ittfe vEBPNiEgR o adisder @@bheR: t her eof .

the rear waist region and the crotch region extending between
the former two regions. This arrangement allows the
alr-permeability to be adjusted to relatively high levels in
barrier cuff as well as in the side flaps. Each hollow space
defined in the crotch region by each barrier cuff and the side
flap associated with this barrier cuff has its inner volume
which is variable depending on a movement of the diaper. More
specifically, vapor-containing air staying within the diaper
is expelled to the exterior of the diaper or dry air is sucked
from the exterior into the diaper depending on the movement
of the diaper. 1In this manner, a problem of stuffiness from

which the wearer would suffer can be effectively solved.



Fig. 2 is a sectional viewtaken along a line II-I1 in Fig. 1. The bay Qi 4N 2002
cuff 14 is nmade of an air-perneable sheet and conprises, as seen

transversely of the diaper 1, an outer side edge 23 bonded to an inner

surface of the side flap 13 along an outer edge 20 thereof by means of hot

melt adhesive 22a and an inner side edge 26 bonded to an inner surface of

i ~2JUN~t~ - 11 the side flap 13 along an internedi ate zone between the
outer side edge 23 and a side edge 24 of the absorbent core 4. The barrier

cuff 14 further conprises longitudinally opposite front and rear ends 27,

28 (See Fig. 1) FBOndédiso? (RRX FREPEETE VELRNhFAYEEY 81 empogimgRé Pfont and

rear wai st regions 6, 7. The barrier cuff placed upon the side flap 13 has

a plurality of elastic nenbers 29 secured, in an extended condition in the

| ongi t udi Rabidpbeabilendibpethectdn@inswd agre ahvidne isindasf paptidiby nmeans

of hot nelt adhesive (not shown) . The barrier cuff 14 has a transverse

di mensi on A between the outer and inner side edges 23, 26 and the side flap

13 has a transyer: % dimension B simlarly between the two side edges 23,

26. The divfension AY's preferably 1.2 ~ 2.0 tinmes, nore preferably 1.3 ~
1.7 times of the dinmension B which is, in turn, preferably in a range of 15

~ 90 mm Referring to Fig. 2, the elastic nenbers 29 of the barrier cuff 14
are Fig. 2 is a sectional view taken along a line II - II

in Fig. 1;

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

Fig. 4 is a view similar to Fig. 2 showing an alternative

embodiment of the diaper according to the invention.

Details of a disposable diaper provided according to
the invention will be more fully understood from the following
description with reference to the accompanying drawings.

Disposable diaper 1 shown by Fig. 1 in a perspective
view as partially broken away comprises a liquid-permeable

topsheet 2, a liquid-impermeable backsheet 3 and a



Z2JUN20Q@2 - 12 designated by reference numerals 29A ~ 29E. O the elfa2tJUN 2002
menbers 29A ~ 29E, the outernost elastic nenber 29A | ongitudinally
extendi ng adj acent the outer side edge 23 has the hi ghest extension stress
and the innernost elastic nmenber 29E | ongitudinally extending between the
outer side edge 23 and the inner side edge 26 has an extension stress equal
to or less than the extension stress ol the elastic nenber 29A. The el astic
menbers 29B ~ 29D i nterposed between the two el astic nenbers 29A, 29E
respectively have an extension stress equal to or |ess than the extension
stress of lilaigi-adsiorbeshepre ok diFResambetwernt ke e d5fd Sheevisels 29B
29D to be interposed between the el astic nenbers 29A, 29E is not limted to
t he nunber used in the enbodi ment of Fig. 2 and may be sel ectively

i ncreased 3qr Tiess€agatk w2t houindenaydivihd et herseapear Fhrohkewhnyenti on.
When the diaper 1 is inwardly curved along a |ongitudinal axis thereof wth
1 z JuN zoo2 - 13 the topsheet inside as shown in Fig. 1, contraction of

the elastic menbers 29 causes_the inner surf o) rrier. cuff 14 to
be noved away ro%ﬂt e ?%%%rwgﬁFsaé%QHf“}hz gﬁle %|§%%£§% d%a:gﬁﬁe%tly, t he
barrier cuff 14 cooperates with

longitudinally extending between these two regions 6, 7. The
absorbent core 4 is in a shape of rectangle or hourglass which
is relatively larger longitudinally of the diaper 1. Portions
of the topsheet 2 and the backsheet 3 extending outward beyond
peripheral edges of the absorbent core 4 are placed upon each
other and bonded together by means of hot melt adhesive (not
shown) so as to form longitudinally opposite front and rear
end flaps 11, 12 and transversely opposite side flaps 13. In
the front and rear waist regions 6, 7, each of the side flaps
13 extend outward to form front and rear wings 13A, 13B,
respectively. Each of the side flaps 13 is formed on an inner
surface thereof with a barrier cuff 14 extending along the

crotch region 8 and partially into the front and rear waist



r
the side flap 13 to forma hollow space 31. In a state of the barri@rzt'uwfzm
14 having thus forned the holl ow space 31, a wall section of the barrier

cuff 14 defined between the elastic nmenber 29A and the el astic nmenber 29E

is substantially flat and a wall section C of the barrier cuff 14 defined
between the elastic nmenber 29E and the . inner side edge 26 is forced by the
absorbent core 4 to extends downward because the absorbent core 4 is

| owered as the diaper 1 is curved inwardly. The side flap |3 extends
obl i quely between the outer side edge_23 and the jnper S|de ed i 26 of the
barrier cHIOLPRS §s Gechld Halflréerzcuﬁ'ﬁ&‘lbh?ﬁré’r“@lﬂdf wigh ﬁP@Pﬁg d&Yan

i nportant conponent ~ 2 uuN zoo2 - 14 of the hollow space 31 conprises

the air-perneabl e sheet as previously nmentioned. On the other hand, the
backsheet ¥ edaboinedembéhs & Plentahidiingoloagi tpdineablettagrerd ir e$hd82 and

the topsheet 2 placed upon the backsheet 3 is al so air-perneable and

| i qui d- pernmeabl e. Thus, a portion of the side flap 13 serving as anot her
conponent ﬁor{tfwaml Lowt Sgﬁ&efﬂp@nq 16ONDY | Sidgo EHe; §0RSBEeleénardet he
backsheet I's also air-perneable. Accordlngly, the substantially entire

peri pher al mall defining the hollow space 31 is air-perneable. Fig. 3 is a

secti onal V|eM/taken alongla line I11-1L11, _
topsheet 2 and e backsheet 3 with elastic members 16, 17

extending circumferentially of the respective waist regions
6, 7. The elastic members 16, 17 are secured, in an extended
condition, to an inner surface of at least one of the topsheet
2 and the backsheet 3. A pair of tape fasteners 16 are attached
to the respective wings 13B of the rear waist region 7 in the
vicinity of side edges thereof.

Fig. 2 is a sectional view taken along a line II-IT in
Fig. 1. The barrier cuff 14 is made of an air-permeable sheet
and comprises, as seen transversely of the diaper 1, an outer
side edge 23 bonded to an inner surface of the side flap 13
along an outer edge 20 thereof by means of hot melt adhesive

22a and an inner side edge 26 bonded to an inner surface of



in Fig. 1. As shown, the holl ow space 31 is collapsed in the vici nitYIlonUN
the | ongitudinal ends of the front and rear wai st regions 6, 7, 200;
respectively. In the vicinity of the lIongitudinal ends of the front and
rear region 6, 7, the barrier cuff 14 is bonded to the upper surface of the
t opsheet <=2 JUN 2002 - 15 2 and, .at the sanme tinme, |ayers of the
barrier cuff 14 fol ded one upon anoth& are bonded toget her by neans of hot
melt adhesive 22c. Wth the diaper 1 of such construction being put on a
wearer, the relatively flat wall of the barrier cuff 14 extendi ng between
the el ast it@engiBert %@Alénal%@ F dattieemestisde 29rei RetitrerItng prhesd

agai nst a crotch zone or around the legs of the wearer. In this state, the
wal | section C and the side flap 13 of the barrier cuff 14 extend downward
S0 as to cdepeedye Mtdnd he siekatiyel ¥4 fdattheabhbsbobdati deré he. hohkow space
31. Depending on a posture taken by the wearer, the absorbent core 4 may
nove upward into close contact with the wearer's crotch zone, coll apsing

the hol | oy, £ 3 And £ het ebye d Sérﬁ?fw@si § 8n! ?E‘S&ixﬁiw%b‘gyﬁ%r the

hO||OM/SpaC6 restores again its I nner vol unme sho Ig. 2 as the
absorbent core 4 downward noves away from

front and rear ends 27, 28 (See Fig. 1) bonded to the
respective end flaps 11, 12 of the front and rear waist regions
6, 7. The barrier cuff placed upon the side flap 13 has a
plurality of elastic members 29 secured, 1in an extended
condition in the longitudinal direction, to the inner surface
of the side flap 13 by means of hot melt adhesive (not shown).

The barrier cuff 14 has a transverse dimension A between
the outer and inner side edges 23, 26 and the side flap 13
has a transverse dimension B similarly between the two side
edges 23, 26. The dimension A is preferably 1.2 ~ 2.0 times,
more preferably 1.3 ~ 1.7 times of the dimension B which is,
in turn, preferably in a range of 15 ~ 90 mm. Referring to

Fig. 2, the elastic members 29 of the barrier cuff 14 are



12J UNZ2D02 - 16 the wearer's crotch zone. As the inner vol uneqo? JUN 2002
hol | ow space 31 decreases, vapor-containing air staying within the holl ow
space 31 as well as stuffy air in the diaper 1 is expelled to the exterior
through the air-perneable barrier cuff 14 and the air-perneable side flap
13. On the contrary, as the inner volume of the hollow space 31 increases,
external dry air is sucked through t barrier cuff 14 and the side flap 13
to the interior of the diaper 1. Wth such diaper 1, an anount of body
fluids flow ng sideways over the crotch re%ion 8 is blocked by the barrier
cuff 14. ReEFNFteddamAfarasfchodpremadisds %A owk A - sitevidys Hastd&rtial |y
penetrated the barrier cuff 14 into the holl ow space 31, such anmount of
body fluid is then prevented by the side flap 13 fromfurther flow ng

si deways rnéhiwetde Bt erd onoaf, tbeedi apeerdostn éhist m@nnesmbdhe 2@unt of
body fluids which otherwi se m ght | eak sideways over the crotch region 8
can be "1 2 J UN 2002 -m doubl e-bl ocked and this feature all ows

ai r- per neabi | j i er . S I f. £h i f 13 to
be adjust%ﬁ%%%ﬁ%@?ﬁ %?f&%ﬁ%ﬁkﬁéﬁfégﬁaééngiBﬁgikpgﬁégi%hggé%ﬁ?%ghﬁg Fig. 2
showi ng an alternative enbodi nent of the invention. This specific

enbodi nent of the
the highest extension stress and the innermost elastic member

29E longitudinally extending between the outer side edge 23
and the inner side edge 26 has an extension stress equal to
or less than the extension stress of the elastic member 29A.
The elastic members 29B ~ 29D interposed between the two
elastic members 29A, 29E respectively have an extension
stress equal to or less than the extension stress of the
elastic member 29E. The number of the elastic members 29B,
~ 29D to be interposed between the elastic members 29A, 29E
is not limited to the number used in the embodiment of Fig.
2 and may be selectively increased or decreased without
departing from the scope of the invention. When the diaper

1 is inwardly curved along a longitudinal axis thereof with



diaper 1 is simlar to that of Fig. 2 except a configuration of its s2d¢UN 2002
flaps 13. The side flap 13 shown in Fig. 4 conprises the topsheet 2 |argely
ext endi ng beyond the side edge 24 of the absorbent core 24, the backsheet 3
slightly extending beyond the side edge 24, and an extension sheet 36
bonded to an outer end of the extenq§g3b§cksheet 3 by neans of hot nelt
adhesi ve 22. The topsheet 2, backsheet' "3 and extension sheet 36 are placed
one upon anot her and / or overl apped one by anot her and bonded toget her

al ong predeterm ned zones utilizing lines of hot nelt adhesive 22e, 22f,
22g. Each t&e: éopisheeshdasisge st shQ¥InéN 8ARy AboRENERBcCtignpofukhneoon2 - 18
side edge of the crotch region 8 but al so al ong respective side edges of
the front and rear waist regions 6, 7 to their |ongitudinal ends.

Pref er abl w1 aldta cexle@ipeiren 29heelus36 hae annair’ speraeaboli tyiehbghetiei-han that
of the backsheet 3. To exploit the invention, a |iquid-permeabl e nonwoven
fabric or a liquid-perneable apertured plastic sheet nay be enpl oyed as
material for pshe f i fer as.a_basis
wei ght of C%&fi'i%o%%/ ﬁg ﬁﬁlﬁédb%&hfe]}gw e lr%aa‘%ref gsfu%f%&%aé%ﬁ )céh%hgéta? mor e
preferably of air-perneable and |iquid-perneable plastic sheet. The portion
of the backsheet 3 participating in formation of the hollow space 31 may be
formed wi tha® éﬁuragpﬂyeﬁﬂeabéytuF%% yrekeh HEg Ag cooperates with

the side flap 13 to form a hollow space 31. In a state of
the barrier cuff 14 having thus formed the hollow space 31,
a wall section of the barrier cuff 14 defined between the
elastic member 29A and the elastic member 29E is substantially
flat and a wall section C of the barrier cuff 14 defined
between the elastic member 29E and the inner side edge 26 is
forced by the absorbent core 4 to extends downward because
the absorbent core 4 is lowered as the diaper 1 is curved
inwardly. The side flap 13 extends obliquely between the
outer side edge 23 and the inner side edge 26 of the barrier
cuff 14, as seen in Fig. 2.

The barrier cuff 14 serving as an important component



a dianeter of 0.1 ~ 2 mmat a total aperture area ratio of 2 - 10 ~€ Wip@ZﬂﬂZ
respect to an entire area of the foresaid portion in order to inpro g #
air-perneability. The air-perneabl e sheet as the inportant conponent of the
barrier cuff 14 may 1 2 JUN 2002 - 19 be nmade of an air-perneable
nonwoven fabric having a basis weight_of 10 ~ |00 g/nR2. The barrier cuff 14
may be doubl e-l ayered as in the embodt frént s shown, but the barrier cuff 14
may be realized also in the formof a single-layered sheet. According to

t he enbodi nents shown, the portions of the topsheet 2 and the backsheet 3
parti ci pa®f ngh¢ MFlorqratSrAToB 1t ReMRELES® spaceiBIParreprhectheporfeach

ot her. Such arrangenent ensures that, even if the apertures 32 of the
backsheet 3 are of relatively large dianmeter, body fluids can be

ef f ecti vepyepi 6veNy aterd f vhdLaAKDAJL hBI StIghr tHihBpehleUpaskdReetflids i s
unnecessary to provide the backsheet 3 wth those apertures 32 for
i nprovenent of its air-perneability, the topsheet 2 nay be bonded to the

[T wit hbUE e Rl = ShaT e Bl 8 FrethnPRans AR R ABY S Sbr f os
enpl oyed as material for the topsheet 2, the backsheet 3 and 1 2 JUN 20D2
topsheet 2 placed upon the backsheet 3 is also air-permeable
and liquid-permeable. Thus, a portion of the side flap 13
serving as another component of the hollow space 31 and
comprising the topsheet 2 and the backsheet 3 is also
air-permeable. Accordingly, the substantially entire
peripheral wall defining the hollow space 31 is
air-permeable.
Fig. 3 is a sectional view taken along a line III-TIIT
in Fig. 1. As shown, the hollow space 31 is collapsed in the
vicinity of the longitudinal ends of the front and rear waist
regions 6, 7, respectively. In the wvicinity of the

longitudinal ends of the front and rear region 6, 7, the

barrier cuff 14 is bonded to the upper surface of the topsheet



- 20 the extension sheet 36 may be locally treated to provide then} @i JipN %qﬂz
hydr ophi Il i ¢ or hydrophobic nature, so far as they have zones requiring suc
treat ment. 1 2 JUN 2D02 - 21 WHAT IS CLAIMED I'S: 1. A disposabl e diaper
(1) including a |iquid-pernmeable topsheet (2), a |iquid-inperneable
backsheet (3) and a liquid-absorbent core (4) disposed therebetween so as
to forma front waist region (6) , a fear wai st region (7) and a crotch
region (8) extending therebetween, |ongitudinally opposite front and rear
end flaps (11, 12) and transversely opposite side flaps ( 13 ) which are
formed by2sand, tafpsteesamert jmand ava ks IodckbRdear 1 B3r é%tfefndl‘lnéoéﬁ@%ar d from
peri pheral edges of said absorbent core (4); each of barrier cuffs (14)
which is elastically extendable in a |ongitudinal direction of said diaper

( 1) beiggcbopdadandtmt exientaliadndiddtier ¥y afednwes £ SHbE age1ef each
of said side flaps (13) ; each of said barrier cuff (14) having

| ongitudinally opposite front and rear ends (27, 28), and inner and outer
si de edge%d%%%iv%SbZ%xtending 1 2J UN 2002 - 22

With the diaper 1 of such construction being put on a
wearer, the relatively flat wall of the barrier cuff 14
extending between the elastic member 29%9A and the elastic
member 29E is normally placed against a crotch zone or around
the legs of the wearer. In this state, the wall section C
and the side flap 13 of the barrier cuff 14 extend downward
S0 as to cooperate with the relatively flat wall to define
the hollow space 31. Depending on a posture taken by the
wearer, the absorbent core 4 may move upward into close
contact with the wearer's crotch zone, collapsing the hollow
space 31 and thereby decreasing its inner volume. However,
the hollow space 31 restores again its full inner volume shown

in Fig. 2 as the absorbent core 4 downward moves away from



in parallel to each other between said front and rear ends (27, 28)

said front and rear ends (27, 28) of each of said barrier cuffs ( 14

NSUN 2002

bei ng bonded to each of said end flaps ( 11, 12); wherein: each of said
barrier cuffs (14) has, in said crotch region (8) , said outer side edge
(23) bonded to said side flap (13) and said inner side edge (26) bonded to

said side flap (13) along a |ine defi
and a side edge of said absorbent core (4); each of said barrier cuffs

d bet ween sai d outer side edge(23)

sheet (14) has a dinension between said outer and inner side edges (23, 26)
sel ected tfh&epsegés £HaARch apmensifen the sanarsyebume ff (1) heedeeen said
outer and inner side edges (23, 26) of each of said barrier cuffs (14) so

that a contraction of said barrier cuff sheet (14)

in the | ongitudinal

direction ffacsaizd deapebsek) ¢aygsescanthDnehgsSad f anesyafg saitthikathieer cuff
(14) to be spaced from 1 2 J UN 2002 - 23 the inner surface of said

side flap (13) at least in said crotch region ( 8 ) and thereby a hollow

space ( 3 beln for betme sald b |er cuf f 14
porﬁrgh %F% rf eWe ust Pﬁf

(13);

Y E e A ateRailey)

and sa&d side flap

partici pating |n formation of said hoIIOM/spaces (31) are air-perneable; a
plurality of elastic nenbers (29) are bonded, in an

expelled to the exterior through the air-permeable barrier

cuff 14 and the air-permeable side flap 13. On the contrary,

as the inner volume of the hollow space 31 increases, external

dry air is sucked through the barrier cuff 14 and the side

flap 13 to the interior of the diaper 1. With such

diaper 1, an amount of body fluids flowing sideways over the

crotch region 8 is blocked by the barrier cuff 14. Even if

the amount of body fluids flowing sideways has partially

penetrated the barrier cuff 14 into the hollow space 31, such

amount of body fluid is then prevented by the side flap 13

from further flowing sideways into the exterior of the diaper

1. In this manner, the amount of body fluids which otherwise

might leak sideways over the crotch region 8 can be



ext ended condition in the longitudinal direction of said diaper (1)1 2tdUN 2002
each of said barrier cuffs (14) in a zone thereof extending between said
outer and inner side edges (23, 26) rather adjacent said outer side edge
and thereby said barrier cuff (14) is nade elastically extendable in the

| ongi tudi nal direction of the dlaper (1) said elastic nmenbers (29)

i ncluding an outer elastic nenber adj acent said outer side edge (23),
an inner elastic nmenber (29E) betmeen sald outer and inner side edges (23,
26) and an 1 2J UN2002 - 24 internediate elastic nenber (29C) between
sai d out erdakil¢ Teeckedsaand Yherbdrea {pon aldgms aigirpeanaadiidd tst iadss of
said outer elastic nenber (29A) being equal to or higher than an elastic
stress of said inner elastic nenber (29E), an extension stress of said

intermedi agige ebapti6r MBOREr 10296) WRAIINGd a5 thanside ehaptiic sl ess of
said inner elastic nenber (29E). 2. A dlsposable di aper (1) according to
Claiml, wherein both said barrier cuffs 14 ) and said flaps ( 13 ) are

made of alr r e bIe and qui d-i nperneabl e material. 3. A disposable
di aper (1) %ﬁ% tecf?l °to rcfja ‘iel-\é\/n }llnv%Jalf% barrier cuff ( 14 ) has a

di mensi on bet ween sald outer and inner side edges (23, 26) being 1.2 ~ 2.0

tinmes of a dinension of said side flap ( 13 ) simlarly between said outer
and i nner Fig. 4 is a view similar to Fig. 2 showing an alternative

embodiment of the invention. This specific embodiment of the
diaper 1 is similar to that of Fig. 2 except a configuration
of its side flaps 13. The side flap 13 shown in Fig. 4
comprises the topsheet 2 largely extending beyond the side
edge 24 of the absorbent core 24, the backsheet 3 slightly
extending beyond the side edge 24, and an extension sheet 36
bonded to an outer end of the extended backsheet 3 by means
of hot melt adhesive 22. The topsheet 2, backsheet 3 and
extension sheet 36 are placed one upon another and / or
overlapped one by another and bonded together along
predetermined zones utilizing lines of hot melt adhesive 22e,

22f, 22g. Each extension sheet 32 extends not only along the
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and liquid-permeable plastic sheet. The portion of the

backsheet 3 participating in formation of the hollow space
31 may be formed with a plurality of apertures 32 each having
a diameter of 0.1 ~ 2 mm at a total aperture area ratio of
2 ~10 % with respect to an entire area of the foresaid portion
in order to improve its air-permeability. The air-permeable

sheet as the important component of the barrier cuff 14 may
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be made of an air-permeable nonwoven fabric having a basis

weight of 10 ~ 100 g/m2. The barrier cuff 14 may be

double-layered as in the embodiments shown, but the barrier

cuff 14 may be realized also in the form of a single-layered

sheet. According to the embodiments shown, the portions of

the topsheet 2 and the backsheet 3 participating in formation

of the hollow space 31 are placed upon each other. Such

arrangement ensures that, even i1f the apertures 32 of the

backsheet 3 are of relatively large diameter, body fluids can

be effectively prevented from leaking through the apertures

32. If it is unnecessary to provide the backsheet 3 with those

apertures 32 for improvement of its air-permeability, the

topsheet 2 may be bonded to the inner side edge 26 of the

barrier cuff 14 and terminated at this bonding line without

further extending into the hollow space 31. Nonwoven fabrics

employed as material for the topsheet 2, the backsheet 3 and

2)J0 2002
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1. A disposable diaper (1) including a liquid-permeable
topsheet (2), a liquid-impermeable backsheet (3) and a
liquid-absorbent core (4) disposed therebetween so as to form
a front waist region (6), a rear waist region (7) and a crotch
region (8) extending therebetween, longitudinally opposite
front and rear end flaps (11, 12) and transversely opposite
side flaps (13) which are formed by said topsheet (2) and said
backsheet (3) extending outward from peripheral edges of said
absorbent core (4); each of barrier cuffs (14) which 1is
elastically extendable in a longitudinal direction of said
diaper (1) being bonded, in an extended condition, to an inner
surface of each of said side flaps (13); each of said barrier
cuff (14) having longitudinally opposite front and rear ends

{27, 28), and inner and outer side edges (26, 23) extending
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each of said barrier cuffs (14) has, in said crotch
region (8), said outer side edge (23) bonded to said side flap
(13) and said inner side edge (26) bonded to said side flap
(13) along a line defined between said outer side edge(23)
and a side edge of said absorbent core (4);
each of said barrier cuffs sheet (14) has a dimension
between said outer and inner side edges (23, 26) selected to
be larger than a dimension of said side flap (13) between said
outer and inner side edges (23, 26) of each of said barrier
cuffs (14) so that a contraction of said barrier cuff sheet

(14) in the longitudinal direction of said diaper (1) causes

an inner surfaces of said barrier cuff (14) to be spaced from
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portions of said barrier cuffs (14) and said side flaps
(13) participating in formation of said hollow spaces (31)
are alr-permeable;

a plurality of elastic members (29) are bonded, in an
extended condition in the longitudinal direction of said
diaper (1), to each of said barrier cuffs (14) in a =zone
thereof extending between said outer and inner side edges (23,
26) rather adjacent said outer side edge and thereby said
barrier cuff (14) is made elastically extendable in the
longitudinal direction of the diaper (1), said elastic
members (29) including an outer elastic member (29A) adjacent

sald outer side edge (23), an inner elastic member (29E)

between said outer and inner side edges (23, 26) and an
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outer elastic member (29A) being equal to or higher than an
elastic stress of said inner elastic member (29E), an
extension stress of said intermediate elastic member (29C)
being less than the elastic stress of said inner elastic

member (29E).

2. A disposable diaper (1) according to Claim 1, wherein
both said barrier cuffs (14} and said flaps (13) are made of

air-permeable and liquid-impermeable material.

3. A disposable diaper (1) according to Claim 1, wherein
said barrier cuff (14) has a dimension between said outer and
inner side edges (23, 26) being 1.2 ~ 2.0 times of a dimension

of said side flap (13) similarly between said outer and inner
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