;e3elU; R667,9d9>; 6t; T; DTG- 1 J ~ N 2002 DI SPOSABLE DI APER Thi s inve tionlJ
relates to a di sposabl e diaper having a high ventilation property. 1 JUN 2002
di sposabl e di aper described in Japanese Uility Mdel Application

Di scl osure Gazette (Kokai) No. Sho64-18105 includes a pair of air-perneable
and liquid-resistant barrier flaps forned on a pair of transvers

opposite side flaps so as to elastical}y'extend in a Iongitudinﬁﬂmﬂumﬂﬁwwywm
of the diaper. Japanese Patent Publication Gazette (Kokai) No. I 4

di scl oses a method for nmaking a backsheet used in a di sposabl e di apetéies*
particularly to obtain such b&FEHEABRAIRIAFPESRN air-perneablﬂmmﬂ m

| i qui d-inperneable plastic film In these Gazettes, the term"” ﬁm ”MWMWMe
and liquid-resistant” and the term "air-perneabl e and 1 1 JUN 2GEBohoors 2

| i qui d-i nmper neabl e" are synonynously used. These known techni ques nay be
adopted to inprove a ventilation property of the foregoing barrier flaps

and portions of a diaper backsheet in the proximty of the barrier flaps

intended to surgund Lhe wearer§ liads and Hhereby fe akLexialg i,

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 film.

In these Gazettes, the term "air-permeable and

liquid-resistant” and the term "air-permeable and



undesi rabl e stuffiness during use of the diaper. The diaper proposeg1bWUWhgmz
above-nentioned techniques will necessarily enlarge a dianeter of each
aperture forned in the barrier flaps and / or the backsheet in order to
inprove the air-permeability in these barrier flaps and / or backsheet.
However, such neasure may cause the desirable |iquid-inperneability
required for the barrier flaps and /~of The backsheet. In other words, the
conventional techniques have an antinonic relationship between inprovenent
of the air-perneability and inprovenent of the liquid-inperneability. 11
JUN 2002 liguidyigipegmsabilied’ prodl enngayRey sBeenmgrRder i e sholBOWNt i s an
obj ect of the invention to provide a di sposabl e diaper having both a
relatively high air-perneability and a relatively high

|i qui d-i npeydmRakjudd mayAEQOéleiﬂﬂe&IOté higngd rosentd @enttihete onSppbpirded a
di sposabl e di aper including a |iquid-perneable topsheet, a
| i qui d-1 nper neabl e backsheet and a I|qU|d absorbent core di sposed

t her ebet we 0. a to forma front i,on, rear |st ion and a
ot ohey o) B "3ak8ahOh Balh Ol P SNe ' S B0 DR L SLaiBgRR" AT
rear end fl aps and transversely opp05|te side flaps mhlch are formed by

sai d topsheet and sai d backsheet extendi ng outwardfrom peri pheral
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
liquid-impermeability required for the barrier flaps and /
or the backsheet. In other words, the conventional techniques
have an antimonic relationship between improvement of the
air-permeability and improvement of the

liquid-impermeability.



edges of said absorbent core; each of barrier cuffs which is eIastHchhgﬁ
extendable in a longitudinal direction of said diaper being bonded, 2002
extended condition, to an inner surface of each of said side flaps; each of
said barrier cuff "1 1 JUN 2D02 - 4 having longitudinally opposite front
and rear ends, and inner and outer side edges extending in parallel to each
ot her 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 fl aps; wherein:
each of said barrier cuffs has, in said crotch region, said outer side edge
bonded to said Sind&@ipwapfaite sdiadkliamhes bﬁaeb%%éigmétﬁd @bsaied ditde flap
along a line defined between said outer side edge and a side edge of said
absorbent core; each of said barrier cuffs sheet has a di nensi on between

said outerisang bpRectsoerdgesenelient ed pPoPedd al garsgddxmbia digpasi on 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

Lt S S0 81 AL ChERTT BRI SN 30 e
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 ocutward from peripheral
edges of said absorbent core; each of barrier cuffs which is
elastically extendable in a longitudinal direction of said

diaper being bonded, in an extended condition, to an inner

surface of each of said side flaps; each of said barrier cuff



1 1~~Nzoo2 - 5 in said crotch region and thereby a holl ow space 1161 NAIN 2002
formed between said barrier cuff and said side flap; portions of said
barrier cuffs and said side flaps participating in formati on of said hol |l ow
spaces are air-perneable; a plurality of elastic nmenbers are bonded, in an
extended condition in the |longitudinal direction of said diaper, to each of
said barrier cuffs in a zone thereof'é&fénding bet ween sai d outer and inner
si de edges rather adjacent said outer side edge and thereby said barrier
cuff is made el astically extendable in the |ongitudinal direction of the

di aper, s&iayididasengifedbeadsly Rl ife dnosttand aeast eedee @il 1RBRACeNt

said outer side edge, an inner elastic nenber between said outer and inner
si de edges and an internedi ate el astic nenber between said outer and inner

el astic mamRersutan £xdensigasskikesadohgsaind usAr al ass i éadrnMBehebei ng
equal ~ ~ ANN 2002 - 6 to or higher than an elastic stress of said inner
el astic nenber, an extension stress of said internedi ate el astic nenber

being | ess, Lhan | Bg: §' AMAE b £88r Tn i Snbi Wi 4 $13BE SndTRY 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 1line defined between
salid 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
said diaper causes an inner surfaces of said barrier cuff to

be spaced from the inner surface of said side flap at least



According to a preferred enbodi nent of the invention, a disposable df apgyN 2002
according to Claiml, wherein both said barrier cuffs and said flaps are

made of air-perneable and |iquid-inpernmeable material. According to another
preferred enbodi nent of the invention, a disposable diaper according to
Claim1l, wherein said barrier cuff has a di nensi on between said outer and

i nner side edges being 1.2 ~ 2.0 tinmeS of a dinension of said side flap
simlarly between said outer and inner side edges. The di sposabl e di aper
according to the invention is characterized by a unique arraqgenent such

that | eakiBfSHSHFTPEGRASCEEAN FRHEHBIFEDH DRI WY SPRECPRF+1Bf ers
cuffs 1 1 JUN 2002 and the pair of side flaps at least in the crotch
region of the longitudinal three regions, i .e . , the front wai st region,

t he rear hatwé¢enegh D landride cudf cindegadd ekdentllag; bet ween the forner
two regions. This arrangenent allows the air-perneability to be adjusted to
relatively high levels in barrier cuff as well as in the side flaps. Each

hol | ow space d 5£%%Fﬁ Lhe gk at 643 f8Q,0N. byr LaghybaLk hersguf fri the side
flap associateggmnt tﬂis bgr%ier cuff hagp?ts %nner volﬁ%e wﬁic IS
vari abl e depending on a novenent of the diaper. Mre specifically,

vapor-containing air stayin%fmﬁtth t he di aper
participating in ormation of said hollow spaces are

alr-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
elastic member between said outer and inner elastic members,

an extension stress of said outer elastic member being equal



is expelled to the exterior of the diaper or dry air is sucked fromthe
exterior into the diaper depending on the novenent of the diaper. '] 1 RIUN 2002
manner, a problem of stuffiness fromwhich the wearer woul d suffer can be
effectively solved. Fig. 1 is a perspective view showi ng an enbodi nent of a

di sposabl e di aper according to the i_n\éegti on as partially 1 1 JUN 2002

8 broken away; Fig. 2 is a sectional view taken along a line Il - Il in

Fig. 1, Fig. 3 is a sectional viewtaken along a line IIl - Ill in Fig. 1;

and Fig. 4 is ayviewsimlar to_Fi % 2 showi ng an alternative enbodi nent of
the di apetCatEoldPRgTt bNEReaPnFLACIIR. SBEESES S oS3 QiR & shilier

provi ded according to the invention will be nore fully understood fromthe
foll owi ng description with reference to the acconpanyi ng draw ngs.

Di sposableedbaper at sxdwmshiynFigrrdss nof peddpédcitieveeviiewease Jpagttial | y
broken away conprises a |liquid-perneable topsheet 2, a |iquid-inperneable
backsheet 3 and a |i qui d-absorbent core 4 di sposed between these two sheets

2, 3. Thegemsbeebeidg I absor bRt LUR 14 O RE FEPNE MR Sinner
elastic member.

BAccording 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
liquid-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
characterized by a unique arrangement such that leak of body

fluids can be double-blocked by the pair of barriers cuffs



? 1 JUN 2002 _ g _region 6, a rear waist region 7 and a crotch regiq?Ji
| ongi tudi nally extendi ng between these two regions 6, 7. The absorbeén $¥3mu
4 is in a shape of rectangle or hourglass which is relatively |arger

| ongitudinally of the diaper 1. Portions of the topsheet 2 and the

backsheet 3 extendi ng outward beyond ge[ipheral edges of the absorbent core

4 are placed upon each other and bonded together by neans of hot nelt
adhesive (not shown) so as to formlongitudinally opposite front and rear

end flaps 11, 12 and transversely opposite side flaps 13. In the front and
rear wai sPq dgiomdis of sddentdPenetsiaast| Lpstis %@"e‘?ﬂs‘fe{ﬂﬂt%ﬂfto 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 al ong

t he crot cthe dginori thidame 1lpahtealdegiot tthe.f ridnd fawchtreai staissiiarggi ons 6,

7 . The barrier cuff 14 is provided with a plurality of elastic nenbers 29
extending longitudinally thereof. The 1 1 JUN 2p02 -1o front and rear end

flaps 11, e Q& 959%%%%?&‘& %%ntfigecf‘%hggbi%llﬁ;@%?é{;'ﬁilpe% 3 wth

el astic nenbers 16, 1 endi ng circunterential e Tespective wai st
regi ons

the former two regions. This arrangement allows the
air-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. 1 is a perspective view showing an embodiment of

a disposable diaper according to the invention as partially



6, 7. The elastic nenbers 16, 17 are secured, in an extended CondltianUh
an i nner surface of at |east one of the topsheet 2 and the backshe 3 22002
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 Il-LlI in Fig. 1. The barrier cuff 14 is
made of an air-perneable sheet and conprises, as seen transversely of the

di aper 1, an outer side edge 23 bonded to an inner surface of the side flap
13 along an outer edge 20 thereof by neans of hot nelt adhesive 22a and an

i nner si derekRyfe ¥62%onded to an inner surface of the side flap 13 al ong an

i nternmedi ate zone between the outer side edge 23 and a side edge 24 of the
absorbent core 4. The 1 1 JUN 2002 - 11  barrier cuff 14 further

conprises | ongitigli malidsy oppesiioaaflr eikewandkeaablendsa2¥in@8rf Seer+ig. 1)
bonded to the respective end flaps 11, 12 of the front and rear wai st

regions 6, 7. The barrier cuff placed upon the side flap 13 has a plurality
of elastig g? .29 secured, in an extended condition in the |ongitudinal
dlrectlon "o the {nner surface of the side flap 13 by means of hot nelt
adhesi ve (not shown) . The barrier cuff 14 has a transverse di nension A

bet ween the outer and inner side edges 23, 26 and the side flap 13
Fig. 3 is a sectional view taken along a line IITI - 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 Dbacksheet 3 and a
liquid-absorbent core 4 disposed between these two sheets 2,

3. These sheets 2, 3 and absorbent core 4 form a front waist



has a transverse dinension B simlarly between the two side edges 2#112$UN‘zmz
The dinmension Ais preferably 1.2 ~ 2.0 tinmes, nore preferably 1.3 ~ 1.
times of the dinension 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 designated by reference nuneral s 29A ~ 29E. O the elastic nenbers 29A
~ 29E, the outernost elastic menber 29A° 1 1 J U N 2002 - 12

| ongi tudi nal |l y extendi ng adj acent the outer side edge 23 has the highest
extension stress and the innerpost elastrc menmher 29E | ongi t udi nal

ext endi ngtBtAReft 2 SGR&r 3IRF ed§8198 ahd2Pfle & nFEPLSh d&C8dgR 2% has an
extension stress equal to or less than the extension stress of the elastic
menber 29A. The el astic nenbers 29B ~ 29D i nter posed between the two

el asti ¢ nkobeisud@9hal 29 xtespkiotg beltyekavehase extensgannst 6 £S5 etjual to or

| ess than the extension stress of the elastic nenber 29E. The nunber of the
el astic nenbers 29B, 29D to be interposed bet ween the el astic nenbers 29A,
29E is nofpbiphbRd dord e fumbers Haed iy rd @aﬁm@dﬂﬂrﬁsﬁrgiagg nh#cignd may
be sel ectively I ncreased or ecreased wi t hout departing fromthe scope of
the invention. Wen the diaper 1 is inwardly curved along a | ongitudi nal

axis thereof with the topsheet inside as shown in Fig. 1, contraction of
t he is relatlvely 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 extends 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
regions 6, 7. The barrier cuff 14 is provided with a plurality

of elastic members 29 extending longitudinally thereof. The



el astic nenbers 29 causes the inner surface of the barrier

2 1IN 4PBBN 2007

13 cuff 14 to be noved away fromthe inner surface of the side flap 13.

Consequently, the barrier cuff 14 cooperates with the side flap 23 to form
a hollow space 31. In a state of the barrier cuff 14 having thus forned the
hol | ow space 31, a wall section of t barrier cuff 14 defined between the

el astic nenber 29A and the elastic nenber 29E is substantially flat and a
wall section C of the barrier cuff 14 defined between the el astic nenber

29E and the inner side edge 26 is forced by
downwar d beeabtisanfhéeass skl asy el i i 52 Iéﬁérgéogé dede BfitaiSEN

t he absorbent core 4 to extends
1£h& 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 cudpsidesel? vamg tise avadigiosdant woriporkeadt o mdmbdiod | Idy space 31

conprises the air-perneable sheet as previously nentioned. On the other

hand, the backsheet 3 is 11 JUN 2D02 - 14 fornmed with a plurality of

air-per m@?k@n&?ﬁétﬁﬁrﬁém%my 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

the side flap 13 along an intermediate zone between the outer

side edge 23 and a side edge 24 of the absorbent core 4. The



topsheet 2 placed upon the backsheet 3 is also air-perneable and 1 N 200
| i qui d- permeabl e. Thus, a portion of the side flap 13 serving as aﬁLthgy 2
conponent of the holl ow space 31 and conprising the topsheet 2 and the
backsheet 3 is also air-perneable. Accordingly, the substantially entire

peri pheral wall defining the hO||OM/S?aCE 3l is air-perneable. Fig. 3 is a
sectional view taken along a line ITlI in Fig. 1. As shown, the holl ow
space 31 is collapsed in the vicinity of t he | ongi t udi nal ends of the front
and rear waist regions 6, 7, respectively. In the vicinity of the

| ongi t udi harrépgs cef Ad ffﬂ@ﬁh@dfnd:qfwlsﬁésglW@twlﬂ&ﬂelﬁba%?@@?l%@ff 14 is
bonded to the upper surface of the topsheet 2 and, at the sane tine, |ayers
of the barrier cuff 14 fol ded one upon another are bonded together by neans

of hot nekkont’ lark Jr&aN 200% -21p 2a8dhesdyerz2dc. W tBohbedditapethd of such
construction being put on a wearer, the relatively flat wall of the barrier
cuff 14 extendi ng between the elastic nenber 29A and the el astic nenber 29E

is nornall | ace ainst_a r d the Ie of t he wearer.
In this sfa?éecgﬁ éh4%§88F|od Egand ef%ﬁ%% ﬁ%wgﬁ he"PafTer cuff
14 extend downward
6, 7. The barrier cuff placed upon the side flap 13 has a
plurality of elastic members 29 secured, in 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

designated by reference numerals 29A ~ 29E. Of the elastic

members 29A ~ 29E, the outermost elastic member 29A



so as to cooperate with the relatively flat wall to define the hollowm;p
31. Depending on a posture taken by the wearer, the absorbent core 4 yﬁﬁf?mﬂ
nove upward into close contact with the wearer's crotch zone, coll apsing

t he hol | ow space 31 and thereby decreasing its inner volunme. However, the

hol | ow space 31 restores again its ju#i inner volunme shown in Fig. 2 as the
absorbent core 4 downward noves away Tromthe wearer' s crotch zone . As

the inner volume of the hoIIOM/space 31 decreases, vapor-containing air
staying within the i JUN 2002 - 16 hol |l ow space 31 as wel| as stuffy

air in theCRPApBriRaL LY SHefNENT GHRE D ERPOPULRF GUigE CRgSaf? et meabl e
barrier cuff 14 and the air-perneable side flap 13. On the contrary, as the

i nner volunme of the hollow space 31 increases, external dry air is sucked

t hr ough t hkeebarghest eutenbd cansit tdies sindet heé apnkIniastt héashtiermeanbaf t he

di aper 1. Wth such diaper 1, an anount of body fluids flow ng sideways

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

amunt Of259%’0%9&9&1%9!‘&%@ér@c@ﬂi‘?@’%éﬁﬁee@?rt%'eabhg Eegﬁaéaé&&eti‘? barri er
cuff 14 into the holl ow space 31, such anmount of body fluid s then

prevented by the side flap 13 fromfurther flow ng sideways into the

exterior of the djaper 1. In this manner, the anpunt of body fl uids which
othermﬁseand the inner side edge 26 has anh extension stress équal 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
the topsheet inside as shown in Fig. 1, contraction of the

elastic members 29 causes the inner surface of the barrier



m ght | eak sideways over the crotch region 8 can be doubl e-bl ocked and Rﬂh@z
feature allows air-perneability of the barrier cuff 14 as well as of tL 002
side flap 13 to be ~ ~ SUN 200z adjusted to a relatively high val ue.

Fig. 4is aviewsimlar to Fig. 2 showng an alternative enbodi rent of the
invention. This specific enbodinent of,the diaper 1 is simlar to that of

Fig. 2 except a configuration of its side flaps 13. The side flap 13 shown

in Fig. 4 conprises the topsheet 2 largely extending beyond the side edge

24 of the absorbent core 24, the backsheet 3 slightly extendi ng beyond the

si de edge®? E Lhdakemaned &ﬁ’aé/hééPmSEhSohHB@rtguﬁﬁg%t%? e so’“fd%/he

ext ended backsheet 3 by neans of hot nelt adhesive 22. The topsheet 2,
backsheet 3 and extension sheet 36 are placed one upon another and / or

over | appefilapel by ahoideerueard shonded bhagekeecuéfohd poeoket#teas neicklzones
utilizing lines of hot nelt adhesive 22e, 22f, 22g. Each extension sheet 32
extends not only along the side edge of the crotch region 8 but al so al ong

respecti vensi degedges, of 3108 £5ARTa AMh TERATs YR ST3T S9I NS Grahd 4 heir
"I 1 JUN 2002
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

of the hollow space 31 comprises the air-permeable sheet as

previously mentioned. On the other hand, the backsheet 3 is



| ongi tudi nal ends. Preferably, the extension sheet 36 has an 1 JUN
air-perneability higher than that of the backsheet 3. To exploit thl 2002
i nvention, a |liquid-pernmeable nonwoven fabric or a |iquid-perneable

apertured plastic sheet may be enployed as material for the topsheet 2.

Such nonwoven fabric preferably has_a}Pa§is wei ght of 10 ~ 50 g/ nR. The
backsheet 3 is nmade of a plastic sheet, nore preferably of air-perneable

and |iquid-perneable plastic sheet. The portion of the backsheet 3
participating in formation of the holl ow space 31 may be forned with a

pl ural i t yEoFrnaperkit ésphprabihy v prg-RedMsabL eraRpronaes 32 anfaiher tot al
aperture area ratio of 2 ~ 10 o with respect to an entire area of the
foresaid portion in order to inprove its air-perneability. The

ai r - per reabpshsbeel pdsdere upppothariacosiposer® ief al be dar+petmealdfe 14 nmay

be made of an air-perneabl e nonwoven fabric having a basis weight of 10 ~

100 g/ n2. The barrier cuff 14 may be 11 J~IJN2Q02 - 19 double-Ilayered

as in the j L but .t he barrief: cuf : ized al so

in the fo?ﬁ?g?g Hggng?ggeﬁgé?éd E&%gf.gAé%%éh?ﬁg$¥éé?ﬂgyg%%dgﬁﬂéﬁgg shown,
the portions of the topsheet 2 and the backsheet 3 participating in

formation of the holl ow space 31 are Elaced upon each other. Such
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
alr-permeable.

Fig. 3 is a sectional view taken along a line IITI-III
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
2 and, at the same time, layers of the barrier cuff 14 folded

one upon another are bonded together by means of hot melt



arrangenment ensures that, even if the apertures 32 of the backsheet 3 are

of relatively large dianeter, body fluids can be effectively preveﬁkédJHNdnmz
| eaki ng through the apertures 32. If it is unnecessary to provide the
backsheet 3 with those apertures 32 for inprovenent of its

air-permeability, the topsheet 2 nmay Rf bonded to the inner side edge 26 of

the barrier cuff 14 and terminated at“this bonding |ine w thout further

extending into the holl ow space 31. Nonwoven fabrics enployed as nateri al
for the topsheet 2, the backsheet 3 and the extension sheet 36 may be

| ocal |y t?%%?%HV?OQ%?ovide them wi th hydrophilic or hydrophobic nature, so
far as they have 1 1J UNZ2002 - 20 zones requiring such treatnent. 1
1 JUN 2002 - 21 WHAT IS CLAIMED I'S: 1. A disposable diaper (1) including a
| i qui d- per meablei tiopsheeti (g 1adifi gucH- topetpreabl enbacksbeptit (& and a

| i qui d- absorbent core ( 4 ) disposed therebetween so as to forma front
wai st region (6), a rear waist region (7) and a crotch region (8) extending

therebetm@@QreL9“@%%w¥é¥§éﬁbéﬂyx§i§€ wall of the barrier cuff 14

extending between the elastic member 29A 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
so 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
the wearer's crotch zone. As the inner volume of the hollow

space 31 decreases, vapor-~containing air staying within the



front and rear end flaps (11, 12) and transversely opposite side flaps (13)
which are fornmed by said topsheet (2) and said backsheet ( 3 ) ext ehdi M@N 2002
outward 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) being bonded, in an_extended condition, to an inner

surface of each of said side flaps (1%? 57 each of said barrier cuff (14)
havi ng | ongitudinally opposite front and rear ends (27, 28), and inner and
outer side edges (26, 23) extending ‘I 1 J UN2002 - 22 in parallel to
each ot heRobéPesRasE 31 rachtwahld aeaptehfiy p2y, ipg)thearbiapdn ¥ rbmt and

rear ends (27, 28) of each of said barrier cuffs ( 14 ) being bonded to

each of said end flaps ( 11, 12); wherein: each of said barrier cuffs (14)
has, in saik@getletichor egeoBxt8riosatHrouyRr tbedeiedgerndadp1bopgediép 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

sai d absor t,care ; C i arrier. _cuffs sheet (14) has a
dinensioncgggmkgﬁﬁgﬁﬁgéoﬁﬁgrpgg egﬁ%gr£%i%éﬁéﬁbgé'(é§f%gg)é%%%ﬁ%f%ﬂ to be

| arger than a dinmension of said side flap (13) between said outer and inner

side edges (23, 26) of each of said barrier
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
double-blocked and this feature allows air-permeability of

the barrier cuff 14 as well as of the side flap 13 to be



cuffs (14) so that a contraction of said barrier cuff sheet (14) i %hi

| ongi tudi nal direction of said diaper (1) causes an inner surfaces o %chmm
barrier cuff ( 14 ) to be spaced from 1 1 JUN 2002 - 23 the inner
surface of said side flap (13) at least in said crotch region ( 8 ) and

t hereby a holl ow space ( 31 ) being_ff med between said barrier cuff (14)
and said side flap (13); portions of said barrier cuffs (14) and said side
flaps (13) participating in formation of said holl ow spaces (31) are

ai r-perneable; a pluralit¥ of elastic nmenbers (29) are bonded, in an

ext ended BBAEFEFBNtPnat RelpbhYPtudPhaP UPLBEti on 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 saiHivarriera cub® (ilwh)l4drstoedey ebagiowiald gnexdtendedt Eve n t he

| ongi tudi nal direction of the diaper (1), said elastic nenbers (29)

i ncluding an outer elastic nmenber (29A) adjacent said outer side edge (23),

an inner_elgshi fieELL 1C20 e R UREN THISS UL £E s S RNRert! B @lges (23,

) and an 1 1 JI''N 2002
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

side edge of the crotch region 8 but also along respective

side edges of the front and rear waist regions 6, 7 to their



- 24 internediate elastic nenber (29C) between said outer and inner

el astic nenbers (29A, 29E) , an extension stress of said outer el asth & JUN 2002
menber (29A) being equal to or higher than an elastic stress of said inner
el astic nmenber (29E), an extension stress of said internediate elastic
menber (29C) being less than the el gs%%c_ stress of said inner elastic
menber (29E). 2. A disposabl e di aper ) according to Caim1, wherein both
said barrier cuffs (14) and said flaps (13) are made of air-perneabl e and

| i qui d-i nper neabl e terial. 3. A disposable diaper, (1) according to Caim
1, “wher e RORAT HUBRPRL cPNER i [TAACTAREE: 2 RF roHeson: Bot SRErt 36 ot er and

i nner side edges (23, 26) being 1.2 ~ 2.0 tinmes of a dinension of said side
flap ( 13 ) simlarly between said outer and inner ~ ~~a N zoo2 - 25

si de edgesn(28r-26ymeaBblALyAhAzlYeA than that of the backsheet 3.

.A>. Ae. ALAY. Al L AL ACAF. AV. A As. AL A+. An. A8. AL AL AL A+Y. ALF7"W !'\ CDLhi 8t } xr ngb]
X] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] Cai'gael)gﬂ_].ac]fﬁac]kf@!itn%%tigﬂ,Eauliquid—permeable nonwoven
fabric or a liquid-permeable apertured plastic sheet may be
employed as material for the topsheet 2. Such nonwoven fabric
preferably has a basis weight of 10 ~ 50 g/mZ. The backsheet
3 is made of a plastic sheet, more preferably of air-permeable
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

be made of an air-permeable nonwoven fabric having a basis

weight of 10 ~ 100 g/m2. The Dbarrier cuff 14 may be
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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
the extension sheet 36 may be locally treated to provide them

with hydrophilic or hydrophobic nature, so far as they have
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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 is
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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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 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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(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
said outer side edge (23), an inner elastic member (29E)

between said outer and inner side edges (23, 26) and an
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lastic stress of sail 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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