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-1- SPECI F1 CAT 1 ON WAR NG ARTI CLE AND
METHOD FOR MAKI NG THE SAME 5 TECHNI CAL FI ELD [ 0001]
The present invention relates to wearing articles and
nmet hods for making the sane and nore particularly to
absorbent wearing articles such as disposable

di apers, toilet-training 10 pants and incontinent
briefs and nethods for making the sane. RELATED ART
[0002] It is known, for exanple, fromJP 2001-478 A

( PATENT mw@Wékﬁﬁq%%%§%%mmasm

front and rear wai st 5 regions in a disposable

di aper. According to the disclosure of this PATENT
DOCUMENT, the diaper basically conprises a chassis
having a front wai st region, a rear waist region, a

cr otRERRIBY ORI IXLEKIANDf HETHGDsEGE HAHIHGgaHEeARMEaci ng
side, and an absorbent structure attached to the

i nner surface of the 20 chassis facing the wearer's
body. The chassis is provided in the front and rear

i regi.ons thereof with waist region elastic
rchR . . : .
E Cneggé%s%ggggndlng in a transverse direction attached

under tension thereto, respectively, so that the
(005Bsorbent -2- structure over| aps these wai st region
el astic nenbers.
The present invention relates to wearing articles and

methods for making the same and more particularly to absorbent
wearing articles such as disposable diapers, toilet-training
pants and incontinent briefs and methods for making the same.
RELATED ART

[6002]

It is known, for example, from JP 2001-478 A (PATENT
DOCUMENT 1} to attach elastic members to front and rear waist
ragions in a disposable diaper. According to the disclosure
of this PATENT DOCUMENT, the diaper basically comprises a
chassis having a front wailst reglon, a rear waist region, a
crotch region, a skin-facing side and a garment-facing side,
and an absorkent structure attached to the inner surface of the
chassis facing the wearer's body. The chassis is provided in
the fronﬁ and rear waist regions thereof with wailst region
elastic members extending in a transverse direction attached

under tension thereto, respectively, sc that the absorbent
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[ 0003] According to the disclosure of PATENT DOCUVENT
1, a nmethod for making such diaper conprises steps
of : attaching absorbent 5 structures arranged at
regular intervals to a web of nonwoven fabric sheet
defining chassis; cutting out the web of nonwoven
fabric sheet defining chassis between each pair of the
adj acent absorbent structgres and fol ding the web of
chassis defining sheet along an inmaginary

it udi n t f
st R S sh e B o abrt s S hedio R ATl £
bet ween each pair of the adj acent absor bent
[0&4t3uct ures, nore specifically, along an imagi nary
transverse center line of the cut out portion of the
web Aofcomginwovient habidisc lskeet dePRAENG DERAEEIS1t ¢ Torhed
opposite side edges which are then bonded to 15 each

forohARIng @ ukardn avatshpepess R eddo 8: paitta@fhing absorbent
| eg- openi ngs for each diaper. PATENT DOCUMENT 1: JP

BRI B MY O R BT B

. di aper as has, been gescrlbed above, %he I%%> eni n
pesar r?éerifsllf&ﬁ’@dc AFger 1 el PEtely 1 gdi e Sven
the wearer's |egs therethrough and to put the diaper
falgrict hleceBdaddariay shpotls bTE6veenersilopaliargerhehad jacent
| eg- openings, it is
absorbent structures and folding the web of chassis defining
sheet along an imaginary longitudinal center line in two; and
cutting off the web of nonwoven fabric sheet defining chassis
between each pair of the adjacent absorbent structures, more
specifically, along an imaginary transverse center line of the
cut out portion of the web of nonwoven fabric sheet defining
chassis to form opposite side edges which are then bonded to
each other to form a waist-opening and a pair of leg-openings
for each diaper.
PATENT DOCUMENT 1: JP 2001i-478 A
DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[0004]
In the disposable diaper as has been described above, the

leg-openings may be dimensioned larger fo make it easy to guide

the wearer's legs therethrough and to put the diaper on the
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necessary to dinmension |larger in the |ongitudina
direction of the cut-out area of the web of sheet
defining chassis. To enlarge the dinension of the
cut-out area, it may be 5 contenplated to enlarge the
i nterval between each pair of the adjacent absorbent
structures. However, such neasure will increase the
quantity of the nonwoven fabric sheet per diaper and
may correspondingly increase a manufacturing cost. In

weﬁ%@'}%%&j&{f heTS”hgfnSS i bAt féj\_‘gérb@ﬁéé"ef@?e@ﬁ@n%é oft is

acent absorbent structures

corres ondln enl ar e t he i st-openin , .
Ce‘-‘r?ﬁ?rfép %ﬁsw&n dpl asén%%w%ri%%gf‘gﬂéif?%ls%ﬂaeﬁﬁéon of
wearer's malst under contraction of the associ ated

thee| st e trentier s9f tiee nudibert ofhgat hee§igkeat edadaesto To
contraction of the elastic nmenbers will be

enlunagcephabl yiddné ned easedshknceeased: gather,s Wit | may be
unacceptably increase gaps between the diaper and the

ar. 13 Lody. and.- wi Iy cause. L aakage, . of égEﬂlﬁéi&IHEd§he

suc as urine and feave conpression traces on

wear er' Kin 0005 20 To aopbtain th
A YACt 145 WA | gt = i Rens 1 S ORI hat e%'&ﬁ PgiLL

enl argi ng the dimension of the waist-opening, the
ingiiedts® dihremssonlof athéher nprhoveyi bbbt ideet aepaiifaper
of | eg-openings will be inevitably reduced and -4-
and afid e sporeh St yd e wi didrei seensi eanofadher abgocbent In

structure

addition, the enlarged interval between each pair of the
adijacent absorbent structures will correspondingly enlarge the
waist-opening and, to ensure that the waist-opening properly
fits to the wearer's waist under contraction of the associated
elastic members, the number of gathers created due to
contraction of the elastic members will be unacceptably
increased. Increased gathers will unacceptably increase gaps
between the diaper and the wearer's body and will cause leakage
of bodily fluids such as urine and leave compression traces on
the wearer's skin.
[0005]

To obtain the leg-openings of sufficiently large
dimension without unacceptably enlarging the dimension of the

walst-opening, the width dimension of the crotch region between

a pair of leg-openings will be inevitably reduced and
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wi |l be reduced. The excessively reduced w dth

di mnensi on of the absorbent structure will necessarily
reduce the absorption capacity for urine and wll
cause | eakage of urine. 5 [0006] In view of the
probl em as has been descri bed above, it is a
princi pal object of the present invention to provide
an inproved wearing artiche allow ng the di nension of
the 1eg-openings to be adequately | arge w thout

' | f. 0, ur.ine.
oS BRE00 ety M e PE T g SeatRLE Hhucrure
..achi eved, according to the _present invegt'on,on a,
wileh Pt TREHEEE - t Nt STECaHY A IYnp FOVERENY * i85 RAmpRaion of
wearing article conprising a chassis having a
the ghgbtiodihhalt rdictecti on) | acceansvélyereiverthenabscrption
skin-facing inner surface, a garnment-facing outer
capsifidceoraulriant anai §L11reghos, LeakLgs yaistikegi on
and a crotch region extending between the front and
[odoRar wai st regions, these regions being 20 conti guous
one with another, a Iiquid-absorbent structure |ying

ol ad Fo ot AgHed AIET BenPon bR HESEF SHEgeraere it
direction to the front and rear wai st regions,
is geppéoripel yob et et h thive pelvassits ipgensiopohoRFedidhy an
front and rear ends opposed to each other in the
improved wearing article allowing the dimension of the
leg-openings to be adequately large without causing leakage of
urine,
MEASURE TO SOLVE THE PROBLEM
[000T]

The object set forth above is achieved, according to the
present invention on a first aspect therecf, by an improvement
in the wearing article comprising a chassis having a
longitudinal direction, a transverse direction, a skin-facing
inner surface, a garment-facing outer surface, a front waist
reglon, a rear walst region and a crotch region extending
between the front and rear waist regions, these regions being
contiguous one with another, a liguid-absorbent structure 1ying
at least in the crotch region, and waist region elastics

attached under tension in the transverse direction to the front

and rear waist regions, respectively, wherein the chassis is
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| ongi tudi nal direction and extending in the transverse

di rection and si de edges opposed to each other in the

transverse direction and extending in the

| ongi tudi nal direction so that 5 the front and rear

ends of the front and rear ends cooperate wth each

other to forma wai st-opening and the side edges

cooperate with each other .t0 forma pair of

| eg-openings in the «crotch region. [0008] 10 The

' V. os di t.o I NV [ . he
o R et O et bk A anr e 2o | Atn fRg 1 che

chassis .includes an opening forned tq extend from at

lonpidtdigifyt ofd“6FT1PRe FRONEHFIFEH wali stPFegbbpesverse

across the crotch region and the |iquid-absorbent
dimtatuictrueediss dat ¢dobedrrostlechasbicsteg 15 tteveransecrse
openi ng; and the wai st region elastics are attached

di dertihe bhantxeaddfear npvahst 1 6.e¢1 0nsi 04t boaledrafort B that
opening as viewed I1n the transverse direction and the

. K i . .

e R0 8K SRol S50 0551 (O 30y Wper goniastLonpolce
,direction. 20A40009 According to pneéﬁ{eferred

witdhifsfithetith et the Privsentd 13 vRRT g e nd i Fige edges

aspect thereof, the side edges of the <chassis
coqgonprtisselthomchantdheedro Wairst 2 megioné' lajdeardgess in the
lying -6- in the front and rear wai st regi ons and
craddcot alegiegi.on' s side
[0008]

The improvement according to the present invention on the
first aspect thereof is characterized in that the chassis
includes an opening formed to extend from at least any one of
the front and rear walst regions across the crotch region and
the liquid-abscrbent structure is attached to the chassis to
cover the opening; and the walst region elastics are attached
to the front and rear waist regions outbcard of the opening as
viewed in the transverse direction and the opening takes its
desired shape under contraction of the waist region elastics
in the transverse direction.

[0009]
According to one preferred embediment of the present

invention on the first aspect thereof, the side edges of the

chassis comprise front and rear waist regions' side edges lying
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edges lying in the crotch region; and |leg elastics are

attached wunder tension to the chassis along the

crotch region's side edges and at |east parts of the

respective leg elastics lie 5 outboard of the opening

as viewed in the transverse direction. [0010]

According to another preferred enbodi nent of the

present invention on the first aspect thereof, the

wai st region elastics are formed of stretchable and
. contractible waist region elastic 10 sheets_attached .
mttg‘fi & %0 AYF AR hgV T hitler” S e 6 76F Ctrﬁgcbhgégﬁg? s side

[0011] The object set forth above is achieved,
edgreéidnagit 6 "eheroprlesent onnvakt iL6d dha st ket ond aspeehed

thereof, by an inprovenent in the nethod for nmaking
unddre @bhovierdescrineedhwearnisnglanti che, cibtconpegsonys side

steps of: attaching the wai st region elastics under
edd@NSIRN 4N 18 GONYRWIRY oG E8Ct LEBLLe: aveDof c5heEl s 11e

defining the chassis being conveyed by a Conveying

tructure; formng the web of sheet defining the .
oS STaHIF RS UGrsts e R b agts 64 SIS CAoRett foot fon.

thereto with the openings; attaching the 20
[0G5%ui d- absorbent structures to the web of sheet

defining the chassis to cover the openings; and

cut tAomg rofifigt he aneh hefr shettrraekimboddmnthe chassl sresent

out si de and al ong the side edges of the

inddruiddr aRsokbentsSLEPet U@ exbending.arthagonald ¥148tics
the -7- conveying direction.

are formed of stretchable and contractible waist regionelastic
sheets attached to the skin-facing inner surface of the chassis.
0011}

The object set forth above is achieved, according to the
present invention on a second aspect thereof, by an improvement
in the method for making the above-described wearing article,
comprising steps of: attaching the waist region elastics under
tension in a conveying direction to a web of sheet defining the
chassis being conveyed by a conveying structure; forming the
web of sheet defining the chassis and the waist region elastics
attached <thereto with the openings: attaching the
liquid-absorbent structures to the web of sheet defining the
cthassis to cover the openings; and cutting off the web of sheet
defining the chassis outside and along the side edges of the

liguid-absorbent structure extending orthogeonally to the
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[0012] According to one preferred enbodi nent of the
present invention on the second aspect thereof, the
met hod further 5 includes a step of cutting off a web
of |iquid-absorbent sheet to formthe |iquid-absorbent
structure and a step of rotating the |iquid-absorbent
structure by an angle of about 90 relative to the
conveying direction. [0013F. 10 According to another
preferred enbodi nent of the present invention on the

coﬁﬁ%ﬁﬂ%;%ﬁﬂ%%&lo%ereOf the opening is formed by
maki n

acut” in or cutting off the web of sheet
defining the chassis. EFFECT OF THE | NVENTI ON 15
[040014] The chassis includes an opening formed to
extend fromat |east any one of the front and rear
wai stcauegiiogs tacross prielemrant cimbrainemtandt ttlee present
| i qui d-absorbent structure is attached to the chassis

indehtCiQUErot hehOpaidit e apenidig:d akeshd tise 20 desiFelle r
shape under contraction of the waist region elastics

incﬁ%i&“%@fé’ﬁ & d De LEADSYAS %ewglb r@f‘i' l%f—aEESﬁSBﬁ@! Beet

regrons-as wel e cro regi on
can be generally i ncreased. S eC|f|caII , even if the
to dGETOGbE: I T ARATIP S, SEEYPORTE-Rorinde oF otating
| eg-openings is relatively deep, it wll be
the liquid-~absorbent structure by an angle of about 90° relative

to the conveying direction.
[0013]

According te another preferred embodiment of the present
invention on the second aspect thereof, the opening i1s formed
by making a cut in or cutting off the web of sheet defining the
chassis.

EFFECT OF THE INVENTION
(00147

The chassis includes an opening formed to extend from at
least any one of the front and rear waist regilons across the
crotch region and the liguid-absorbent structure is attached
to the chassis to cover the opening. The opening takes its
desired shape under contraction of the waist region elastics
and therefore the transverse dimensicn of the opening in the
walst regions as well as in the crotch region can be generally

increased. Specifically, even if the cut-out in the crotch
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unnecessary to reduce the w dth dinension of the

i qui d-absorbent structure and | eakage of bodily
fluids such as urine will be reliably restricted. The
| eg- openi ngs can be 5 safely enlarged and thereby the
wearing article can be snoothly put on the wearer's
body. The wai st region elastics are provi ded outboard
of the opening as viewed-gn The transverse direction
so that no contractile force of the waist region

d ' e Liquids g s
-SRI LR A B s -

I ui d- absorbent structure. %‘ﬁon§$ uence,
4t ontOf IS RS stﬂ?%gu Bt dEPast FEEOWY ngf  the
cause the |iquid-absorbent structure to get winkled.
LiquotsiosombeTiteskeycebast dnd aadama adhbdduhsefluensi onch
to the chassis along the crotch region's side edges

as ardneutbpane of11ikel ppeiid crasl.vi emed ddrddgings can be
transverse direction. Wth such arrangenent, the

sa gﬁé Qa é‘d%%ds’c‘ﬁéféﬂa My, o1 %@ﬁ@&%@@@ éi‘x‘?ﬁ)eesam%%tehly

orbent structure wou ot get wrin
to 20 | e stics. [0016] The wai st region
E“”éfﬁ%ﬁi 61 d o °Z¥retchabl e and contractible wai st
region elastic sheets allow the elasticity -9- of
t heS@eeladstcsegoobeexeried agie thevepeni agtapdrd of the

opening as viewed in the transverse direction so thalt no
contractile fecrce of the walst region elastics 1s exerted on
the liquid-absorbent structure even when the opening 1s covered
with the liquid-absorbent structure. As a conseguence,
contraction of the walst region elastics would not cause the
ligquid-absorbent structure to get wrinkled.

[0015]

The legelastics are attached under tension to the chassis
along the crotch region's side edges and cutboard of the opening
as viewed in the transverse direction. With such arrangement,
the opening can Dbe sufficiently Dbroadened and the
liquid-absorbent structure would not get wrinkled due to the
leg elastics.

[0C1l6]
The walst region elastics formed of stretchable and

contractible waist region elastic sheets allow the elasticity
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irregularities along the periphery of the opening to
be alleviated. [0017] 5 The nethod for making the
above-descri bed wearing article, conprising steps of:
attaching the waist region elastics under tension in
the conveying direction to the web of sheet defining

t he bei ng conveyed by the conveying structure; formng.
the web of sheet defininggthe chassis and the wai st
region elastics 10 attached thereto with the opening;

ot 2LLAG NGNS , L AWl d- RESOLDEDL (51T YET ULRLTOLLNS g  caa

chassis to cov t e op and cuttirng o

of sheet deflnlng t he ChaSSIS outside _and along the
Irrg el sddde$sof 2t e | 66 RHBR et 05t & upeening to be

extendi ng orthogonally to the conveying direction. In
allehiimatwal, 15 the wearing articles each formed with the

opening can be made in a series of steps. [0018] The
[ogwetihod further includes a step of cutting off web of

| i qui d- absorbent sheet to formthe |iquid-absorbent

STIYGEQL cggo??&sktélr E;I}e e 91% 8t QEEQQEBQS weak;:lrig %Jéthl@,

| i qui d-absor ben ur e an angle of
COrelatlve to the conveyi ng dkrectlon Ilnlthkiéﬁ unger

Wﬂﬂtﬁlﬂlga%%%?%éﬁt ST RS LAF B iCinT Bt gt &d o

the chassis in a series of steps. -10- [0019]
tension in the conveying direction to the web of sheet defining
the being conveyed by the conveying structure; forming the web
of sheet defining the chassis and the waist region elastics
attached thereto with the opening; attaching the
liquid-absorbent structure to the chassis to cover the cpening;
and cutting off the web of sheet defining the chassis ocutside
and along the side edges of the ligquid-absorkent structure
extending orthogonally to the conveying direction. In this way,
the wearing articles each formed with the cpening can be made
in a series of steps.
[0018]

The method further includes a step of cutting off web of
liguid-absorbent sheet to form the ligquid-absorbent structure
and a step of rotating the liquid-absorbent structure by an
angle of about 90° relative to the conveying direction. In this

way, the liguid-absocorbent structures also can be attached to

the chassis in a series of steps.
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When the opening is formed by making a cut in the web

of sheet defining the chassis, formation of the

opening is efficiently sinplified. Wen the opening

is formed by cut-out 5 of the web, the w dth dinension

of the opening can be larger than in the case of cut

in the web. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0020]

[Fig. 1] Fig. 1 is a perspgrtive view of a diaper. 10

[Fig. 2] Fig. 2 is a sectional view taken along the
[Oé%@ﬁAII_II in Fig. 1. [Fig. 3] Fig. 3 is a plan view

showi ng the diaper of Fig. 1 as has been flatly

devel oped. [Fig. 4] Fi 4 is a sectional view taken

al oﬂﬂqetfhéhﬁl féemm VS %Qfmﬁd@@.maiﬁquziagémé]ﬂFitél.e gepsot

a schematic diagramillustrating a process for making
shedie dedpeing[ Eilg ©&lassgs, 6fbsmaniexplahatioey cgicagmam is

of the process for making the diaper. 20 [Fig. 7]

eff@ent 15 saNpeXpPkagat omerdiagram G_glﬂg B 68 S 8t ~out
maki ng the di aper. | DENTIFI CATI ON REFERENCE

ofh&%ﬁ%@%g yﬁ@ 5&&ﬂ*§i£¥¥¥q$§§%fEQQQ%Len%ﬁg %ag gge{arger

than in the case of cut in the web.

BRIEF DESCRIPTION CF THE DRAWINGS

(00201

[Fig. 1] Fig. 1 is a perspective view of a diaper.

[Fig. 2] Fig. 2 is a sectional view taken along the line IT-IT
in Fig. 1.

[Fig. 3] Fig. 3 is a plan view showing the diaper of Fig. 1
as has been flatly developed.

[Fig. 4] Fig. 4 is a sectional view taken along the line IV-IV
in Fig. 3.

[Fig. 5] Fig. 5 is a schematic diagram illustrating a process
for making the diaper.

[Fig. 6] Fig. 6 is an explanatory diagram of the process for
making the diaper.

[Fig. 7] Fig. 7 is an explanatory diagram of the process for
making the diaper.

IDENTIFICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS

[6021]
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2 chassis 3 |iquid-absorbent structure 4 front wai st
region 5 5 rear waist region 6 crotch region 14 wai st
region elastic sheet (waist region elastics 15
openi ng 16 |i qui d-absorbent panel (Iliquid-absorbent
structure) 10 29 leg elastics' front halves 30 |eg
el astics' rear halves 31 web of sheet defining chassis
42 web of |iquid-absorbentiisheet DETAI LED DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS 15 [0022] Details of the
1 enmbodi gggts according to the present invention wll
be nor ully understood fromthe description of a.
dISp sable di aper as a typical enbodi ment of the
pre SY"nvention, given hereunder with reference to
the acconpanying 20 drawings. Fig. 1 is a perspective
3 vi ewishiowngsardeapertiuptivren the wearer's body as
partially cutaway for convenience of illustration. As
4 W | Ifrhetappasentefiom Fig. 1, the diaper 1 - 12
basically conprises a chassis 2 and a | i qui d-absorbent

5 rear waisti region

6 crotch region

14 walst region elastic sheet (waist regicn elastics
15 opening

le ligquid-absorbent panel (ligquid-absorbent structure)
29 leg elastics' front halves

30 leg elastics' rear halves

31 web of sheet defining chassis

42 web of ligquid-abscrbent sheet

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[06022]

Details of the embodiments according to the present
invention will be more fully understood from the description
of a disposable diaper as a typical embodiment of the present
invention, given hereunder with reference to the accompanying
drawings.

Fig. 1 is a perspective view showing a diaper 1 put on
the wearer's body as partially cutaway for convenience of

illustration. As will be apparent from Fig. 1, the diaper 1
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structure 3. The chassis 2 is pants-shaped and
conprises a front waist region 4, a rear wai st region
5 and a crotch region 6 extending between the front
and rear waist regions 4, 5. A5 direction extending
fromthe front waist region 4 across the crotch
region 6 to the rear waist region 5 is designated
herein as a longitudinal-gi-rection Y and a direction
extending orthogonally to this |ongitudinal direction
] Si her ei .a tyra rse directi

o2 oSO e e Lasne ™8, L PHRET B7 a0 ffschvenc
region 4 are put flat and bonded together with _

sty ive $l'BeCB@gRscs B PR theShERd @IS tCIEY 0D 2
at a plurality of joints 9 arranged intermttently

fregltongithera®ispedt i v eesimeaddyes o8 Stand or arosehnssgion
Ther eupon, a region surrounded by the front and rear

6 kb etaiisty Heghess the Frcn:tf anaede Wtk B aicsticoRenri, Ng. A
10 and regions surrounded by the seans 9 and the

: t r.egi .6 a | ai

e e i F S2beatT VA [605T] “HHe BnasdrEey 7
includes an inner sheet 12 defining.a 20 skin-facing ,

qutrﬁ:g‘eife%?fﬁfcéf’ S GGEEr "3 e o83 Ofef it ﬁ&ségnategchegem
garnment-facing outer surface and wai st regi on elastic

as shedtongitadiygipng dirradie ski - faaci ng sildecof onheexareding
sheet 12. Stock material which nay be used for the

ordhHehaang eut ehisheehgitddinal3dildedntdudesis fd¥signated
exanpl e, an air-perneabl e nonwoven fabric. As

herein as a transverse direction X.

Respective side edges 7, 7 of the front waist region 4
are put flat and bonded together with respective side edges 8,
8 of the rear waist region 5 at a plurality of joints 9 arranged
intermittently along the respective side edges 7, 8 to form
seams. Thereupon, a region surrounded by the front and rear
walst regions 4, 5 is formed with a waist-opening 10 and regions
surrounded by the seams 9 and the crotch region € are formed
with a pair of leg-openings 11, respectively.

[0023]

The chassis 2 includes an inner sheet 12 defining a
skin-facing inner surface, an outer sheet 13 defining a
garment-facing outer surface and waist region elastic sheets
14 lying on the skin-facing side of the inner sheet 12. Stock

material which may be used for the inner and cuter sheets 12,
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the stock material for the waist region elastic sheets
14, a |liquid-pervious elastic nonwven fabric
respectively extending between each pair of the side
edges 7, 7 and between 5 each pair of the side edges
8, 8 may be used. The waist region elastic sheets 14
made of such |iquid-pervious elastic nonwoven fabric
are bonded under tension iy the transverse direction X
to the inner sheet 12 in the front and rear wai st

13 LB R or RO - 10 TR 0020 THE  RARERE -2 P

is formed in the crotch region 6 thereof wth an
thepdmiaig mes ek eéndPAgtrhroiigh: tieglioanéraghd coghepts 14, a

sheets 12, 13 in the thickness direction thereof. The
1iqumﬁﬂpﬁxﬁmbub5 exlepdscacrogsvdhe cr abbhiregi pasPettively

the longitudinal direction Y partially into the front

ex@é}ﬁj TRALWALSH L8G9 QRS Aol d sext endss 1 hroygh ]Q@‘Et]iréen

of the respectlve wai st region el asti sheets 14 ~ al so
i.n _the t nes ection, The chassi,s ,
o2 gita- SbecrbaREo PRI Fo B IREYl atd- AoPBURE region
structure 3 20 attached to its skin-facing inner
elagifrifaeketbs ddverce RE Bpdhi Aguidspre THeOLS GUicdtdlssbpbepyen
panel 16 is contoured by side edges 17, 18 opposed to

faledch aakeheondead theldr arsvepaeidivtectiramsXeane direction X
extending in the longitudinal direction Y and front

ro atd hedkr zcends 19,120 9ppesedt 0c8aCha0therebnotbes,
| ongi tudi nal direction

5, respectively, by heat or ultrasonic sealing or adhesive
konding.
(00247

The chassis 2 is formed in the crotch region 6 thereof
with an opening 15 extending through the inner and outer sheets
i2, 13 in the thickness direction therecf. The opening 15
extends across the crotch region 6 in the longitudinal direction
Ypartially into the front and rear waist regions 4, 5 and extends
through parts of the respective waist region elastic sheets 14
also in the thickness direction. The chassis 2 includes a
liguid-absorbent panel 16 as the liguid-absorbent structure 3
attached to its skin-facing inner surface to cover the cpening
15. The liquid-absorbent panel 16 is contoured by side.edges
17, 18 opposed to each other in the ftransverse direction X and

extending 1n the longitudinal direction Y and front and rear
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and extending in the transverse direction X The

i qui d- absorbent panel 16 has the side edges 17, 18
bonded to the inner sheet 12 and the wai st region

el astic sheets 14 by 5 adhesive bonding or heat or
ultrasonic sealing and the front and rear ends 19, 20
bonded to the wai st region elastic sheets 14 by
adhesi ve bondi ng or heat ofsultrasonic sealing. The

I'i qui d- absorbent panel 16 is provided along the side

dges 18 t.her eof mnt Ieak arrler fs
e Fearectt VBRy 2100t G058 PHe 3 FRSe GeH b Mo
taken along the line Il-11 in Fig. 1 As will be
anGPpaKEREIFEPm Frg. 28 tﬁéamsqf@réﬁabé%lr%ﬁlonpaﬂéi 16 The
I's bonded to the skin-facing inner surface of the
lisai dtabacadicornt ekasti €6 dheett$icldise asdges Chver bheded to
openi ng 15 of the 15 chassis 2. The |iqui d-absorbent

thdangle 1&HeRIPLDS8Sar hb | il £ aRsOrhert 60He 22ecels 14 by
l'i quid- absorbent/dlspersant sheet 23 such as a tissue

th mhlch he, || absorbent are

o (R Y 8 PR I i RogBP Fllg front
UId absor bent / di spersant sheet 23. Wil e _the

am%ﬁ@@éh?“@@ Ehbodi hentetses togeNa k¢ fui 8 dls 6rBent Cpahefts

16 as the 1iquid-absorbent structure 3, it should be
14 ungeashentve hatndires @r eseat bnvehtbaathcneEaﬂinﬁtedThe
to this but the commonly used |iquid-absorbent pane

11 A6 A NE-IESLApandD-14 9826tovided along the side edges 17,
18 thereof with leak-barrier cuffs 21, 21, respectively.
[0025]

Fig. 2 is a sectional view taken along the line II-II in
Fig. 1. As will be apparent from Fig. 2, the liquid-absorbent
panel 16 is bonded to the skin-facing inner surface of the waist
region elastic sheets 14 so as to cover the opening 15 of the
chassils 2. The liquid-absorbent panel 16 comprises a
liquid-absorbent core 22, a liguid-absorbent/dispersant sheet
23 such as a tissue paper with which the liquid-absorbent core
22 1s wrapped and a surfacing sheet adapted to cover the
liguid-absorbent/dispersant sheet 23. While the present
embodiment uses such liquid-absorbent panel 16 as the
liguid~absorbent structure 3, it should be understood that the
present invention is not limited to this but the commonly used

liguid-absorbent panel 16 may be used.
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Fig. 3is a plan view of the diaper 1 having the front
and rear wai st regions peeled off fromeach other at
the joints 9 and devel oped in the |ongitudina
direction Y as well as in 5 the transverse direction X
so that the front waist region 4, the rear wai st
region 5 and the crotch region 6 nmay lie in the sane
plane. It should be apprecisated that Fig. 3 is
partially cutaway for convenience of illustration.
[0%?@ di aper 1 has the |ongitudinal center line P-P
isecting a dinension of the diaper 10 1 in the
transverse direction X and the transverse center |ine
Q Qiidsect iLAgaar dimenstw e fthehdidicgper havihnghehe front
| ongi tudinal direction Y wherein the diaper 1 is
and aterakd ystsSyepebhsCoaboild o ffherdwrgichudinal cenherjoints
line P-P. Fig. 4 is a sectional view taken along the
9 éddnaebgibﬁéaniﬁqﬁ%e %on&?tﬁﬁﬁﬁéi'@ﬂréékf% Y %’ Rgﬁl as in
chassis 2 1ncludes |l eg”side edges 25 de |ne§ bet ween
the wai st regions' . si edges .7, .8 to extend  across
£ 11g AR GEER T BhT BRUSST T (e T Biigitar AGR T P 63FI BROYY 4
The chassis 2 is trimed along the | eg side edges 25
the gepe ¢apvex eticaPdatheongiotedi havleen &=y lae Popthe
In other words, the 20 chassis 2 is shaped to have its
sarleep@thedi NENShon ldnbt e ptacdEnseer seadiTiect iZonsXsaet 12Ty
in the vicinity of the transverse center line QQ
cuthar, €he é&ﬂ@ﬂ&id@!ﬂ%'ﬂ%d&ﬂﬁ&rﬁmkﬂbr@iaé@ﬁ'@ﬂas the
ConSequently, the chassis 2 as a whol e has concave

1oﬁ§¥%ﬁd§%% %x%ﬂ&%?gihgeﬁ&géyéecting&idimensionmxfthe<jiaper
1 in the transverse direction X and the transverse center line
O~-Q bisecting a dimension of the diaper 1 in the longitudinal
direction Y wherein the diaper 1 is laterally symmetric about
the longitudinal center line P~P. Fig. 4 is a sectional view
taken along the line IV-IV in Fig. 3.
Referring to Fig. 3, the chassis 2 includes leg side edges
25 defined between the waist regions' side edges 7, 8 to extend
across the crotch region 6 in the longitudinal direction¥. The
chassis 2 is trimmed along the leg side edges 25 to be convex
toward the longitudinal center line P-P. In other words, the
chassis 2 1s shaped to have its length dimension in the
transverse direction X smaller in the vicinity of the transverse
center line Q-0 than the length dimension in the remaining

region. Consequently, the chassis 2 as a whole has concave
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[0027] The chassis 2 is provided on its skin-facing
inner surface wth the |iquid-absorbent panel 16
bonded thereto. This 5 Iiquid-absorbent panel 16 is
shaped in a rectangle and bonded to the inner sheet 12
to cover the opening 16. The opening 15 partially
extends into the front and rear wai st regions 4, 5,

in other words, the respectd.ve waist region elastic
sheets 14 also are formed with associated partia

sh &tééﬁgﬁﬁﬁiﬁﬂgidi ening 10 15 and necessarily the

i qui d- absor bent "panel 16 is bonded to the respective
wai st region elastic sheets 14 in the front and rear
0%l st regions 4, 5. [0028] The liqui d-absorbent panel
16 is provided with 15 | eak-barrier cuffs 21 forned
of dhathaofishest prextiéadionglihskihefkohgtivdierapurface
direction Y synmetrically about the |ongitudina

witgentge liikeiB-Bbsthesatsheeles nmay benfiedmethedfoto forrThis
exanpl e, a nonwoven fabric or plastic filmwhich is

: € fi. L i dr F ner.vi ture, e onda
L e L s A i g ap e ragded
i nner. surfgée of .the |iquid-absorbent ﬁgnel

01008 WBECFI SEPT odgts PRIHRRGR Py Bontert t o T ober ing 15
| i qui d-absorbent panel 16 along outer side edges 26
ramvierligppngntel stdetigeont7andgrefr twpel st Ypglons 4, 3,

| i qui d- absor bent panel 16, respectively, and free
in edges adaptedthe respective waist region elastic sheets 14
alsc are formed with associated partial sections of the opening
15 and necessarily the liquid-abscrbent panel 16 is bonded to
the respective walst region elastic sheets 14 in the front and
rear waist regions 4, 5.
[0028]

The liguid-absorbent panel 16 1s provided with
leak—barrier cuffs 21 formed of a pair of sheets extending in
the longitudinal direction Y symmetrically about the
lengitudinal center line P-P. These sheets may be formed of,
for example, a nonwoven fabric or plastic film which is
preferably of liquid-impervious nature.

The leak-barrier cuffs 21 are provided on the skin-facing
inner surface of the liguid-absorbent panel 16 and include fixed

edges permanently bonded to the ligquid-absorbent panel 16 along

ocuter side edges 26 overliapping the side edges 17, 18 of the
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to be spaced upward fromthe |iquid-absorbent panel 16
al ong inner side edges 27 opposed to the outer side
edges 26. Cuff elastics 28 extending in the

| ongi tudinal direction Y are 5 attached al ong the
respective inner side edges 27 under tension to the
respective leak-barrier cuffs 21 so that the free
edges nmmy be spaced upwargr fromthe |iquid-absorbent
panel 16 under contractile force of the cuff elastics

. 28. 0 { i
11 925k, O e spe ve 8 g oo
e A e e e e

~ thread or rubber ribbon are attached to the chassis
inger Figld egoekasti @z ofadrito hakbvest29 exdendidan @6t.heCull
15 front waist region 4 and the leg elastics' rear

eldadves 30 extendingnie the reayiwaidShanegiakdiocther are
| eg elastics' front and rear halves 29, 30

at%%%b%ﬁéﬁh@%é?pé&?%e the d.eg; sk de I%g?g &{Fﬂh ;afgns ion

are attach tensi on tO t he cha

Lastics' front. and rear, halv 29, 30 are rrup
3 heSBoe bl e T8 A0 SCneh Eroral ot CEBht i RIGGE o Riges
the transverse direction X. [0030] The diaper 1 as
mah®se ppencdeserdpedraboveci biobtdimetboPyent p@nel 16 under
successively follow ng steps of the process as
corschematlicadite of the cuff elastics 28.

[0029]

Outboard of the respective side edges 17, 18 of the
liquid-absorbent panel 1 as viewed in the transverse direction
X, leg elastics’ front and rear halves 29, 30 formed by, for
example, rubber thread or rubber ribbon are attached to the
chassis 2. The leg elastics' front halves 29 extend into the
front waist region 4 and the leg elastics' rear halves 30 extend
into the rear waist region 5. The leg elastics' front and rear
halves 29, 30 respectively curve along the leg side edges 25
and are attached under tension to the chassis 2. The leg
elastics' front and rear halves 29, 30 are interrupted by the
opening 15 and therefore not continuous in the transverse
directicn X.

[0030]

The diaper 1 as has been described above is obtained by
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illustrated by Fig. 5. In a first step, a web of the
outer sheet 13 is conveyed by a first roller 32 in a
conveying direction indicated by the arrow A The | eg
el astics' front and rear 5 halves 29, 30 are fed onto
the web of outer sheet 13 and continuously attached
thereto under tension. [0031] Fig. 6 illustrates a
fashion in which the leg el@astics' front and rear
hal ves 29, 30 are attached to the web of the outer 10
13, i.ll. _be rept_fromFig. 6, the |leg.
gPe Ry B and P SRR Ve 385 oo e EPically
di stance i ncreasing _segnments 33 al ong which The | eg

LLbsista @ Prigit- and Teart Hatvekerpg wSp ofr Ehpeiutgr sheet
spaced from each other and di stance reducing segnents
13 34 alconvg vwii Oy &héietastéCsr fi2oin andoneayihal ¥ese@0ion

15 30 are comng close to each other wherein these

in@RGIRY ©3%he 3@t @rnatgei D08t & GHOMS' f 8SHE ONand/OFLa ¢
specifically, the leg elastics' front and rear hal ves

haf%%s3§9Pu§MeaEéo%%HE§%?§#eﬁ% &gﬁht% 8ﬂtgges%ég§”ff and
I ncreasi ng segnent’s ich are closest "to upper and”

| ower ends 35, 36 of the web of the outer sheet 20 13
COoME Y e ALeREERY (thETRER BREBEL FRYSEORI st ance

bet ween the upper and | ower ends 35, 36, then trace
[003¥ear curves generally in parallel to the center

line R-R and, along the adjacent distance reducing

segrgnt. 84ilthet2gLlashiesonf 1ORhand theal eglftastics!

hal ves 29, 30 curve again toward the upper and | ower
froerﬂ;dérﬁ%ear halves 29, 30 are attached to the web of the outer
sheet 13. As will be apparent from Fig. &, the leg elastics’
front and rear halves 29, 30 comprise distance increasing
segments 33 along which the leg elastics' front and rear halves
29, 30 are belng spaced from each other and distance reducing
segments 34 along which the elastics’ front and rear halves 29,
30 are coming close to each other wherein these segments 33,
34 alternate in contiguous fashion. More specifically, the leg
elastics' front and rear halves 29, 30 curve from respective
points on the distance increasing segments 33 which are closest
te upper and lower ends 35, 36 of the web of the outer sheet
13 toward the center line R-R bisecting a distance between the
upper and lower ends 35, 36, then trace linear curves generally

in parallel to the center line R-R and, along the adjacent

distance reducing segment 34, the leg elastics' front and rear
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36. Assuned that respective segnents extending in the
conveying direction fromthe points which are cl osest
to the upper and |l ower ends 35, 36, respectively, to
the adjacent 5 points which are closest to the upper
and | ower ends 35, 36 are designated as one cycle t,
one individual diaper 1 can be obtained per one cycle
t. [0032] In a second stepl9-as will be apparent from
Fig. 5, a web 10 of the inner sheet 12 is fed in the

hadid£otd 0800kt he AfL:0WrAwabY ensesant: r0ld wa%z enBg 35,
web of 't he |nner sheet 12 fed in this manner

bon ed or 0. .the b o te 13 _vi
36 he NG oastIas TN A r%s%ﬂﬁa?%es%%&%%ﬁ opor o
a meb of the chassis defining sheet, 31. 15 [0033] In a
CORRH B EFECEREN €508 B3 i RJI LY &%{l%&r@egﬂ-orﬁﬁﬁ ek the

29, 30are attached to the web of sheet defining the
upredrasyics Biver Spebd fiTall§, wmepzdctiofelhe Wwebshof adhecent
wai st region elastic sheets 14 are fed by a third

poirld @hi38 4k thesdisteesd it 0ppthenZD 1akkeVehdt ®WIr dé are
the web of the inner sheet 12 constituting the web of

de§%§§gté§ﬁé @%%tgg%ﬁga§8|8n§11QQQV EE§§2§QF %rthe can be

ace of~the I'nner s eet ci ng away
fromthe web of the outer sheet 13. The webs of the
© Rﬁ%%ﬁdrﬁﬁf GReeCy§tEctsheet s -20- 14 are attached under
tension in the conveying direction to the
[0032]

In a second step, as will be apparent from Fig. 5, a web
of the inner sheet 12 is fed in the direction of the arrow A
by a second roller 37. The web of the inner sheet 12 fed in
this manner is bonded or sealed to the web of the outer sheet
13 via the leg elastics' front and rear halves 29, 30 to form
a web of the chassis defining sheet 31.
[0033]

In a third step, the leg elastics' front and rear halves
29, 30are attached to the web of sheet defining the chassis 31.
Specifically, a palr of the webs of the wailst region elastic
sheets 14 are fed by a third roller 38 in the direction of the

arrow A toward the web of the inner sheet 12 constituting the

© web of sheet defining the chassis 31 and attached to the surface

of the web of the inner sheet 12 facing away from the web of

the outer sheet 13. The webs of the walst region elastic sheets
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web of the inner sheet 12 to be deviated away fromthe
center line RR toward the upper and | ower ends 35,
36, respectively. In other words, none of the webs of
the wai st region elastic 5 sheets 14 is present in the
vicinity of the center line RR [0034] In a fourth
step, the web of sheet defining the chassis 31 is
formed with the openings 1f-by a cutter 39 provided
ahead of the third roller 38 as viewed in the

14 %%V%%%g%%h ggg&%m"ﬂg@nﬂﬂﬁ G E%végﬁay&igg@cm@teftne

t he i ning sheet 31 throu he t hi ckness
direction thereof at reqular.,intervals. FEig. 7
VK cHoblf] CATTS 1150t Pl BsPE bS5 Wi TBt F AP ngenEeT
~the chassis 31 before and after the operation of
ligiftfngowe td shisubaprebearappraeirageds that 36/ ntEppeclyively.
the inner sheet 12 and the wai st 15 region elastic

In sheeirs wh4darenbae of | tisé radied dm corederita etatodhysliastic
posi tional relation between the opening 15 and the | eg

h&l@stifss breaknand,real halves 29r 30 L0Q8al LonEig-r.
® 7 (a) , fh% Iing a?%ng mhicﬁ'thézmeb OF sheet 20n
[Oéigﬂning the chassis 31 will be cut by the cutter 39

i ndi cated by the broken line 15a. As will be

apparent fromFig. 7 %EL , the web of sheet defining .
t he Iehasspyrill sieuttheoyebhef e deHd rdont FRBoBRaSSLs

|l eg elastics' front and rear halves 29, 30 in -21- the
31 disstanced nedictng segnenis 34.bAfkt entthe 3ebrofrishdethead

of the third roller 38 as viewed in the conveying direction.
The cutter 39 cuts the web of the chassis defining sheet 31
through the thickness direction thereof at regular intervals.
Fig. 7 schematically illustrates the web of sheet defining the
chassis 31 before and after the operation of cutting. It should
be appreciated’that, in Fig. 7, the inner sheet 12 and the waist
region elastic sheets 14 are not illustrated inorder to clarify
& positional relation between the opening 15 and the leg
elastics' front and rear halves 29, 30.

[0035]

In Fig. 7 {a), the line along which the web of sheet
defining the chassis 31 will be cut by the cutter 39 is indicated
by the broken line 15a. &s will be apparent from Fig. 7 (a),
the web of sheet defining the chassis 31 is cut together with

the continuous leg elastics' front and rear halves 29, 30 in
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defining the chassis 31 has been cut together with the
continuous leg elastics' front and rear halves 29, 30
as indicated by the broken line 15a, the cut area is
opened right 5 and left as illustrated by Fig. 7 (b)
under contractile force of the continuous |eg

el astics' front and rear halves 29, 30 and thereby
the opening 15 is formed.-$10036] In a fifth step, the
| i qui d-absorbent panel 16 is joined 10 to the web of

h | nj c Is.31,t0 [
eng Sk Gt % b S r DaTiTundt "1 B0H5E FHE PREIIDY sheer
direction of the arrow A by a fourth roller 40 i.n_the
defgtifof ThPI GRS of beMPSweBCA2 Whitcht 94 cat i Madlls he
in a longitudinal direction of the individua
contti guicd:abboy behespanel s f16ntThedl Sredguibal absokBent30 as
web 42 is cut by a cutter 41 operatively associated

indMddrddeyf ope tdrdi@dd ernd01 snd trhechiconteand beanecandsgnt
19, 20 are defined. In this manner, the individua

i i.d-.ab bt aj i :
and H 0= 080T PRk BAELS £1G  or ey obtluedeolt cahoutd bexce
| 16 fed 20.to th b of sheet defini
of &%vaespaneﬁ%gltgf%@?ﬁ% G %in)ng?$ at Orfte&%ﬁggﬁﬁaﬁpaﬁ’g? b8% 30

cutting, the individual |iquid-absorbent panels 16
andy HHedsdwdtheofopphdse By am anghedef about 90 rel ative

to the openings 15 extendi ng orthogonally to the upper
o lower 22 ends 35, 36 and, in consequence, the

[ i qui d- absor bent panel s

In a fifth step, the liguid-absorbent panel 16 is joined

to the web of sheet defining the chassis 31 to cover the opening
15. The liquid-absorbent panels 16 are fed in the direction
of the arrow A by a fourth roller 40 in the Zform of
liquid~absorbent web 42 which is continuous in a longitudinal
direction of the individual liquid-absorbent panels 16. The
liquid-absorbent web 42 is cut by a cutter 41 operatively
assoclated with the fourth roller 40 and the front and rear ends
19, 20 are defined. In this manner, the individual
liquid-absorbent panels 16 are obtained. It should be noted
here that, if the individual liguid-absorbent panels 16 are fed
to the web of sheet defining the chassis 31 without appropriate
redirection after cutting, the individual liquid-absorbent

panels 16 will be out of phase by an angle of about 90° relative

to the openings 15 extending orthogonally to the upper and lower
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16 will be unable to cover the openings 15 conpletely.
To overcone this problem the fourth roller 40 is
provided with the function to rotate the

| i qui d- absorbent panels 16 by an 5 angle of about 90
so that the |iquid-absorbent panels 16 may be fed in
phase with the opening 15. The |iqui d-absorbent pane
16 fed onto the web of sheet. defining the chassis 31
in this manner has its surface opposed to its surface

i d 1Lt:.h e - | er.,cuft o]
1 B LR L o e L R
the _chassis defining sheet 31. In this steﬁ, t he
16 ¥ gt deapsdribent B panett 167F sChnted t 6°t H8™ReB -6t Yt he™©
i nner sheet 12 by adhesive (not shown). [0037] 15 In
overging lhhsteprobhem| eghsi teiedyes 125 aé for pedvbéedeenth
each pair of the adjacent |iquid-absorbent panels 16

tharmangetn ao regukar thet eival 8-adpeebbheaphyelad 16 by an
circul ar opening extending through the web of sheet

efining the assi 1.in Ihek%hickn ss..directi.o
: 8 410! 3
B
b l uid-ggforbent papnels 16.to ?ﬁfine the | eg side
€ ST P aSE g t8eV8fit APETePY the web of sheet
defining the chassis 31 formed with the |eg side
edgdse25ipsifiohdedrhenod nanelsigpéed2ontoftiicheredi gpephect
More specifically, the web of sheet defining
defining the chassis 31 in this manner has 1iifs surface opposed
to its surface provided with the leak-barrier cuffs 21 joined
to the web of the inner sheet 12 constituting the web of the
chassis defining sheet 31. In this step, the ligquid-absorbent
panel 16 is bonded to the web of the inner sheet 12 by adhesive
{(not shown}.
{00377
In a sixth step, the leg side edges 25 are formed between
each pair of the adjacent liquid-absorbent panels 16 arranged
at regular intervals. Specifically, a circular opening
extending through the web of sheet defining the chassis 31 in
the thickness direction is formed between each pair of the
adjacent liquid-absorbent panels 16 to define the leg side edges
25,

In a seventh step, the web of sheet defining the chassis

31 formed with the leg side edges 25 1s folded into the shape
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the chassis 31 is folded along the center line

bi secting a dinension between the upper and | ower
ends 35, 36 and the web of sheet defining the chassis
31 folded in this state is cut 5 off in regular cycles
at positions indicated by the imaginary cutting |lines
43 in Fig. 5. The imaginary cutting line 43
corresponds to the positiom-of the cyclet in Fig. 6,
i.e., corresponds to the mddle of the circular |eg

t \Y ng«di i
of %hféed%_% %frf. trﬁé %ﬁ%@ 1&1 gg ¢RRVeYLNgrdikect | 88 i Byng

cutting o O sheet defining the chassis

th 31 and ijgm@l %g@%ﬁ eef %@?ntﬁrg ch, ot %feseéﬁhfng a

off edges as have been descrrbed above defrne the side
dingdgden Perwesnothe Horshassids lewanderte pper® and Tohered
ends 35, 36 placed one upon another define the
of Waiesi- op€nnngglohe Thes cend 631 Ifialel=1b iR- Rhder sespends cut
to the center line QQafter the web of the chassis

of ekl pk QlSPer_e}cl@s haspbeen; gut ofdi andd her @l{l@rﬁmé@ﬁﬁﬁry

t wo center |nes are substantlally identical to each
t.her. 003 |ap |s fornmed b

S 1S & e g% 20 bf Hope e T4 Bbn debor Bed

above and such nethod alloms the diapers to, be nade
CO%ﬁe%PqﬂQﬂ1H§p§€@ BAEi&ipBweEoshe FE@%@]tlhntﬁ@gdl%pe¥ 9

as has been descri bed above, with the |leg -24-
coreleastares tHrond¢ rantireearf hakvesr29]a30 s svelel edget Ak as

wai st region
viewed in the conveying direction. By cutting off the web of
sheet defining the chassis 31 and joining the cut cff edges to
each other, the assembly is shaped in the diaper of Fig. 1. The
cut off edges as have been described above define the side edges
17, 18 of the chassis 2 and the upper and lower ends 35, 36 placed
one upon another define the waist-opening 10. The center line
R-R corresponds to the center line Q-Q after the web of the
chassis defining sheet 31 has been cut off and therefore these
two center lines are substantially identical to each other.
[0038]

The diaper 1 is formed by the method comprising a series

of steps as has been described above and such method allows the
diapers to be made at a high speed and a row cost.

[CC39]

In the diaper 1 as has been described above, with the leg



10

15

20

el astic sheets 14 being kept in stretched state, the
opening 15 is fornmed so that the opening 15 may be
pul led outward in the transverse direction X under
contractile force of the leg 5 elastics' front and
rear halves 29, 30 and the waist region elastic
sheets 14. As a result, the opening space of the
opening 15 is enlarged im4Fhe transverse direction X
The |iquid-absorbent panel 1 is attached to the

el £0ASSIS£L9,€Q Blred ﬁa?@@@@@gI%ﬁaQQMHﬁgaéEﬁquﬁﬂﬁpgeglcn
space enlarged in this manner. 10 Ad ter
l i d absor ben ane] 16 has be atta d

13t (R E TR Ot PANRr Eai s H e e S %ﬁ% % e gapEning
region elastic sheets 14 are left contract. In the

15 crotfctrmeggisontbat the ¢regpieiasti ety Peoptiland pearard in
hal ves 29, 30 are interrupted by the opening 15 and

thd hefefsekee skhei contfacti hedker eent hecedle 1@ At the leg
exerted on the |iquid-absorbent panel 16. The wai st

e1d S0 Qv %L%Z‘Lttl GrEheels 1413ks008! e3paRhhALhY waist region
I nterrupte openlng 15 in the crotch region %

and. the con act erted.on .

LTI BEERER P dent Mpanete ne 1 SR GRPeaath T §7 TRGRERL"S
In this way, the |iquid-absorbent panel 16 is not 20

15 coht r artled dat t B t rawsy s STRTEet | 6 DRCARENL he - The
openi ng space of the opening 15 can be nai ntai ned.

11 00#efb darddhe enatthlr gion; adhed lteg téleashines'isf tontover
and rear -25- halves 29, 30 are attached under tension

thd BpbRenknansy el 88 i+ s opening space enlarged in this manner.
After the liguid-absorbent panel 16 has been attached, the leg
elastics' front and rear halves 29, 30 and the waist region
elastic sheets 14 are left contract. In the cretch region 6,
the leg elastics' front and rear halves 29, 30 are interrupted
by the opening 15 and therefore the contractile force thereof
is not exerted on the liquid-absorbent panel 16. The waist
region elastic sheets 14 alsoc are partially interrupted by the
opening 15 in the crotch region 6 and the contractile force
exerted on the liquid-absorbent panel 16 1is correspondingly
reduced. In this way, the liguid-absorbent panel 16 is not
contracted in the transverse direction X and the opening space
of the opening 15 can ke maintained.

[00490]

In the crotch region, the leg elastics' front and rear
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direction X and then cut off. Consequently, in the
areas of the crotch region 6 in which the | eg
elastics' front and rear halves 29, 30 have been
attached, the contractile force 5 effectively pulls
the opening 15 in the transverse direction X 1In such
diaper 1, a wdth dinension of the crotch region 6
after the opening 15 has bgen fornmed is |arger than
that before the opening 15 is in the formof the
- 14, or,be e e t r ansver ' [
R estbrth gl b FRE Gy S e bgba 5 an pars s
. fornmed deeper toward the |ongitudinal center line P-P
dixerprFaded théNEpefitthgtil: SHESEAVCATLY, thRetBfn@h&RBN°T
of the crotch region 6 in the transverse direction X
the ssdderegtihant tie widickt tbpehtenge kG tics. frohé dhdpeear
1 has a shape 15 spreading out in a fan-like form By
hadid@ngboning hhee begropenifghdd) thhe mMiefctilld Sforce
possi ble to prevent the wearer's |legs from being
- ! diape t.here t ' - :
T R R s e ki
possi ble to enlarge the size of the |eg-opening 11
merely by formng the opening 15 and therefore it is
unnecessary to lengthen the cycle t in the conveying
di r dot Eonhidlapeoldancel dii cirehe lbege bpdis RGOTtEh ThEson
way, the cost can be -26- correspondingly reduced.
6 aFuekheldmpenihfie swed Sheepefifgdds larger than that before

X.

the opening 15 is in the form of the cut-in or before pullied
in the transverse direction X. Correspondingly, the leg side
edges 25 can be formed deeper toward the longitudinal center
line P-P tobreoaden the opening 11. Specifically, the dimension
of the crotch regicon 6 in the transverse direction X 1s larger
than the waist-opening 10, 1.e., the diaper 1 has a shape
spreading out in a fan-like form. By dimensioning the
leg-opening in this manner, it is possible to prevent the
wearer's legs from being caught by the diaper 1 and thereby the
diaper 1 can be smoothly put on the wearer's body.

[0C41]

it is possible to enlarge the size of the leg~opening 11

‘merely by forming the opening 15 and therefore it is unnecessary

to lengthen the cycle t in the conveying direction in accordance

with the leg-opening. In this way, the ccst can be
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woul d not becone uneconom cally larger since it is
unnecessary to lengthen the cycle t and, in
consequence, it is possible to prevent the front and
rear wai st regions 4, 5 fromgetting 5 winkles due to
t he econom cally enl arged wai st-opening 10. By
preventing the front and rear waist regions 4, 5 from
getting winkles, it is pgssible to nminimze the gap
possibly left between the diaper and the wearer's
body and thereby to kee the front and rear waist,
CO%@ﬁyHﬂﬁgl&g iH7 96 e cg‘ﬁ%}&?f%’%f t He® 162 wear peging 10
body. Thereby | eakage of bodily fluids such as urine
wolblayond héeommiisecopeninglly lcawdsespneverit éd. unnecessary
Furthernore, it 1is also possible to prevent
to Cerpressi e MIKS: duend o ittheonwetnkhes, friomsbebegibettto
on the wearer' skin by preventing the front and rear

prd¥ St Hrﬁegi%f’arﬁi ff&%%ﬂéﬂ“%%ﬂg@ fzﬁ,é 515f£&94§%t%£ng

the course o ormng the openin I nner an

outer sheets 12, 13 are t tagether with the e

WT I QU° T Ot SCRRENT Bar HATVET 956, W BtE SR RS 10- By
contractile force of these elastics 29, 30 do not act

pregrenttiad ithei - absorbereapanel siere2oCorise§uéheinad eyt ing
it is possible to prevent the |iquid-absorbent pane

wr ik fgsgmigetid ngamiibikd es duentnd RoHacidd epd o Tl pfleft
these elastics 29, 30. Wthout winkles, the

betdudiiH Qh%bﬁgégggtaﬁ@ngﬁe'Qgiﬂ%¥”Ep%oﬁgpgnhntﬁ59éﬁy to keep
contact with"the wearer's crotch and _27_  thereby

enddLLY Tl 4ids such as uring gan e direct!y, aRsorhed tne
wearer's body. Thereby leakage of bodily fluids such as urine
beyond the waist opening 10 can be prevented. Furthermore, it
is also possible to prevent compression marks due to the
wrinkles from being left on the wearer' skin by preventing the
front and rear waist regions 4, 5 from getting wrinkles.
[0c42;

In the course of forming the opening 15, the inner and
outer sheets 12, 13 are cut together with the legelastics' front
and rear halves 29, 30 so that contractile force of these
elastics 29, 30 do not act on the liguid-absorbent panel 16.
Consequentially, it is possibkle to prevent the liguid-absorbent
panel 16 from getting wrinklées due to contractile force of these

aelastics 29, 30. Without wrinkles, the liquid-absorbent panel

16 can be kept in close contact with the wearer's crotch and
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by the |iquid-absorbent panel 16 to assure that bodily
fluids such as urine can be further reliably
prevented. [0043] 5 The opening 15 occupies the
respective portions of the waist region elastic
sheets 14 adjacent the crotch region 6 so that the
opening 15 may be pulled in the transverse direction
X also in the front and regr waist regions 4, 5to
broaden the dinmension of the diaper in the transverse
direction.in_the 10 vicinity of the crotch region 6
thGRAP L AT S EOUSFS FBC pr % etiinG K FGuPa? S56o baREorbed
panel 16 fromgetting winkles. In the vicinity of
by tihe waist dopenabrigen0 parkiel Wi §0 ¢egion Wiadsbpdl lghbepsds
14 are not occupied by the opening 15 and effectively
sudctapnitihe WairSter €giroherd4rediabsyapresvhtedt he di aper
takes 15 the shape broadened toward the crotch region
o1 $0 that the front and rear waist regions 4, 6 may
e kept in close contact wwth the wearer's skin and
| ea e of bodigg fluids such as urggg beyond the .
vai st opER G 916> nayC Bt 2l T bl évented O 0644 °F 26°
The |iquid-absorbent panel 16 is attached to the
walHagsiggonzetastovehoehe bperiimras soet faptehaegion 6 so
garnment-facing side of the |iquid-absorbent panel 16
thaanHeeovksuall ys megogei pedletihioughe thanevtesesticetcilon
of the chassis 2. Wen the -28- garnment-facing outer

x SWS ageciof 4hed Laui ds absoribgnt--panek 46 5 to broaden the
dimension of the diaper in the transverse direction in the
vicinity of the crotch regicn 6 and simultaneously to prevent
the ligquid-absorbent panel 16 from getting wrinkles. In the
vicinity of the walst-opening 10, the walst region elastic
sheets 14 are not occupied by the opening 15 and effectively
act on the waist regions 4, 5. As a result, the diaper takes
the shape broadened toward the crotch region 6 so that the front
and rear waist regions 4, 6 may be kept in close contact with
the wearer's skin and leakage of bodily fiuids such as urine
peyond the waist-opening 10 may be reliably prevented.
[CC44;

The liguid-absorbent panel 16 is attached to the chassis
2 to cover the opening 15 so that the garment-facing side of
the liquid-absorbent panel 16 can be visually recognized

through the outer sheet 13 of the chassis 2. When the
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Is provided with graphics or |ogos, these graphics or
|l ogos will be directly visible through the opening
15. [0045] 5 In the present enbodi nent, a
| eak-barrier filmnmay be sandw ched between the
| i qui d- absor bent panel 16 and the inner sheet 12 to
i nprove a | eak-barrier property. It is also possible
to attach the |eak-barrier,dilmto the outer sheet 13
after the |iquid-absorbent panel 16 has been attached
to the. 10 chassis 2._VWile the |.iquid-absorbent pan
IR ST BN D THEAR @6 RS CHE et Sres L paneL 16
i.e., to the skin-facing inner surface in the present
is prpydiaent,th grigh possicblaga aheaglnaphics or logos will
l'i qui d- absor bent panel 16 to the side of the outer
be siieefctlld; vlisible. thteuyhetgar spahii@cing outer
surface. Wien the |iquid-absorbent panel 16 is
[oc@i4ached to the garment-facing outer surface,
Irregularities facing the wearer's skin may be

reduced,and thereby jrritatjon_t tge wearer's, skin
rmy o ) PaGFRPEATPROREATE 1 ob, JEHE P Gal O atbof HRY DS
panel 16 20 provided with graphics or logos, if it is
Saqﬂﬂﬂqhaﬁ;bguwﬁe@ﬁéﬁhﬂé§u1@rab@@©@emﬁIﬂanﬁé-aﬁﬁ@nimpe innexr
visible n a wider range. [0046] In the step of formng
shddte Dpenbndumbrovehe: webka lofbshesir - 20spdef ¢y ni ngtt hes also
chassis 31 may be fornmed with a slit vertically
possible to attach the leak-barrier £ilm to the outer sheet 13
after the liquid-abscorbent panel 16 has been attached to the
chassis 2.

While the liguid-absorbent panel 16 is attached to the
side of the inner sheet 12, i.e., to the skin-facing inner
surface in the present embodiment, it is possible to attach the
liquid-absorbent panel 16 to the side of the cuter sheet 13,
i.e., toc the garment-facing outer surface. When the
liguid-absorbent panel 16 is attached to the garment-facing
outer surface, irregularities facing the wearer's skin may be
recduced and thereby ilrritation to the wearer's skin may be
alleviated. In addition, the ligquid-absorbent panel 16
provided with graphics or loges, if it is applied, such graphics
or logos will be directly visible n a wider range.

[0046]

In the step of forming the opening 15, the web of sheet
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ext endi ng between the upper and | ower ends 35, 36 or

cut off a portion of the web of chassis defining

sheet 13 having a certain wdth in the conveying

direction to an oval opening. Wile the 5 opening 15

extends across the crotch region 6 into respective

parts of the front and rear waist regions 4, 5 in the

illustrated enbodinment, tfe opening 15 nmay extend at

| east across the crotch region 6. It is also possible

orm.a phural.it of o enin e
deElnL%%q%hgeg% ak gléé uel OSS rm%ronf%ig agggtégggkgally
into a part of the crotch region 6 and an openi ng

ex%ﬁﬁ@&ﬁﬂrﬁf@&@ﬁ6b§h?héppééra0%|%?W?Qxﬁﬂﬂ? B3 nté &rpabt off

of the crotch region 6. Wen these two openings are
apb@tmed;ﬁbﬁ&awébnh@mmissiaﬁb@hedngﬁﬂh%ﬂthheaneg%scanUsin

and the other is aligned with the wearer's externa

wideiihat n OGaR e nkhat rdheseh W0 ORSRINGSeADnyBY 1WBaNVELhe
as a |let-through passage for feces and as a

opﬁtqiﬁ[ssggggﬁ S‘Sg?%% eag“ euékgg%hr§é(§’3bcgﬁ v ?Lé)égsgggéglztive
|l eg elastics' front and rear halves 29, 30 .in the

he

pal?frfr 8&%@ E8ON D EnEh bR HEAET 19959 Ddss] Bpéﬂieolihééstrated
el astic sheets for the sane purpose. The elastic

embehigesTs: usked doerntihg pr esemtxebbdicnsm#st areomprigie crotch
advant ageous than the el astic sheets in view of

redidif @ct urd ngs caste Peesoblthecelrashi & sheets iy of the
advant ageous -30- in that contractile force can be

opéﬁ%ﬂgylggq&hﬁgxgﬂpiggEﬁpggéﬁgmgextendingacrosstﬁmafront
waist region into a part of the crotch region 6 and an cpening
extending across the rear waist region 5 intc a part of the crotch
region 6. When these two openings are formed, one of them is
aligned with the wearer's anus and the other i1s aligned with
The wearer's external genital organ so thaf these two openings
may serve as a let-through passage for feces and as a let-through
passage for urine, respectively.

[6047]

While the rubber thread or rubber ribbon is used for the
leg elastics' front and rear halves 29, 30 in the illustrated
embodiment, it is possible to use elastic sheets for the same
purpose. The elastic members used in the present embodiment
are more advantageous than the elastic sheets in view of

manufacturing cost. Use of the elastic sheets is advantagecus
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15 over a wde range and thereby irregularities of the
peri phery of the opening 15 can be alleviated. [0048]
5 Wile the leg elastics' front and rear halves 29, 30
are attached so that the distance increasing segnment
33 and the distance reducing segnent 34 are
contiguously alternate, the present invention is not
limted to such arrangenmenjp-so far as the continuous
el astics may be interrupted in the crotch region 10 6.
t [ i.al n :
in (Ao SORLHRCCERe ookl FRIME SPeg i uti B RETLRE dening
contract|le force .of the elastics. Wyile the wai st
15 PEgF Gh7 efadErg s e 18 DY e Roet e Tfs Ohdi PeRtRion Y
elastics in the present enbodinent, it is possible 15
of tidreusenibiyerl 5t heeaticornliabbetedi bbon al so may be
used. -31- CL A1l MSJ[I] Awearing article
[ocaprising a chassis having a |ongitudinal direction
a transverse direction, a skin-facing 5 inner
Sur fAGe ¢ @hgam%é&afsegcgg PULEE SW (8GR n $d.9%o WahS re
regi on, a rear regi on and a crotch reglo
xtendlng between said front and rear wai st i 0
ath PEYITORS BEENG-SCBREEghBGSSdNE M FRIEHOL h ? 3 the
i qui d-absorbent structure lying at least in sald
disdregtash redgicong amdmeat sié rieg oendliaspiiesviglheraehed the
under tension in said transverse direction to said
present invention is not limited to such arrangement so far as

the continuous elastics may be interrupted in the crotch region
6. In other words, it is essential that the opening 15 may be
pulled in the transverse direction X under contractile force
of the elastics.

While the waist region elastic sheets 14 are used as the
walst region elastics in the present embodiment, it is possible

to use rubber thread or rubber ribbon also may be used.
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front and rear wai st regions, respectively, wherein
said chassis is contoured by front and rear ends
opposed to each other in said |ongitudinal direction
and extending in said transverse direction and side
edges opposed to each other in said 15 transverse
direction and extending in said |ongitudina
direction so that said front. and rear ends of said
front and rear ends cooperate with each other to form
a wai st-opening and gaidy, stﬁ gdges cooperate wth
each other to forma pair o | eg-openings in said
crotch region, said wearing article being 20
characterized in that: said chassis includes an
opening fornmed to extend from at |east any one of
[llsai & f weariapd eebrcimi stommugisong aer osbassaisd tevich a
region and said |iquid-absorbent structure is -32-
lorajittacheth 1t 0 saktdichasstsaheveoverdisaldt iopghiangkiantacing
said wai st region elastics are attached to said front
inffld 5 88l NBL G, LRGLONS, O DOAN O 330 OPENERT, BSyai st
viewed in Sard” fransverse direction and $aid openlng
t.akes its desired shage 5 un er contr ction of sa
redudist % efton EPASti c§YrRMsal e?éﬁ%c?%%ndmg
[2] The wearing article deflned by Claim1l wherein:
betgigied spde ugds aof! s2d 0 weligssreutonpr iSefa sruiang being
rear 10 wai st regions' side edges lying in said front
coraridiucear omaivsth dregihens andqerotebsoegenn'ss:sicderediesng
lying in said crotch
at least in said crotch region, and waist region elastics

attached under tension in said transverse direction to said
front and rear waist regions, respectively, wherein said
chassis is contoured by front and rear ends opposed to each other
in said longitudinal direction and extending in said transverse
direction and side edges opposed to each other in said
transverse direction and extending 1in saild longitudinal
direction so that said front and rear ends of said front and
rear ends cooperate with each other to form a waist-opening and
sald side edges cooperate with each other to form a pailr of
ieg-openings in said crotch region, said wearing article being
characterized in that:

said chassis includes an copening formed to extend from
at least any one of said front and rear walst regions across

said crotch regilon and said liquid-absorbent structure is
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region; and leg elastics are attached under tension to
said chassis along said crotch region's side edges
and at |east parts of 15 respective said |leg elastics
lie outboard of said opening as viewed in said
transverse direction. [3] The wearing article defined
by Caiml or 2 wherein said waist region elastics
are forned of stretchable_and 20 contractible wai st
region elastic sheets attached to said skin-facing
er surface of said chassis. [4] ,Method for ki ng
at‘i%%’%atr? r?gﬂ%tﬁhélséld“’e Pn&dvhy %F‘gijnﬁpe%ﬂgi through
3, conprising steps of: attaching said waist region
el asidickwahderracdvsi ohasnlies agenveydpleditress i@ oo taand
web of sheet defining said chassis being conveyed by
red@r GRIIVRYrBgishE UShtib € rd JSroBaN AgoSah thyvels afi csheetn said
defining said chassis and said waist region elastics
tr§ﬁ§@gu§§cﬁE%E%Eenméﬁ@sﬁﬂkﬁoggﬁgh g@ake%t%ﬁggbﬁgréa'ghape
l'iquid absorbent structures ' to s
ef i n|n SSIS to cover said o en|n cuttlng
oY §8P o Sdi dseﬁciewaaé e%ﬁ% iF8 o satd
out si de and al ong said side edges of said
Lranjif healisorsénn st ruct ure extending orthogonal Iy to
sai d conveying direction. [5] The nethod for making
the wearing article defined by aim 4 further
including a step of cutting off a web of

[2] The wearing article defined by Claim 1 wherein:

said side edges of said chassis comprise front and rear
waist regilons' side edges lying in said front and rear waist
regions and crotch region's side edges lying in said crotch
region; and

leg elastics are attached under tension to said chassis
along said crotch region's side edges and at least parts of
respective said leg elastics lie outboard of said opening as

viewed in said transverse direction.

[31] The wearing article defined by Claim 1 or 2 wherein said
waist region elastics are formed of stretchable and
contractible waist region elastic sheets attached to said

skin-facing inner surface of said chassis.

iy

[

] Method for making the wearing article defined by Claims
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15 |i qui d- absorbent sheet to form said

i qui d-absorbent structure and a step of rotating
said |iquid-absorbent structure by an angle of about
90 relative to said conveying direction. [6] The

met hod for making said wearing article defined by 20
Claim4 or 5 wherein said opening is fornmed by making
acut in or cutting off sajd web of sheet defining
sai d chassi s.

1 through 3, comprising steps of:

attaching said waist region elastics under tension in a
conveying direction to a web of sheet defining said chassis
being conveyed by a conveying structure;

forming said web of sheet defining said chassis and said
walst regicn elastics attached thereto with said openings;

attaching said liquid-absorbent structures to said web
of sheet defining chassis to cover said openings; and

cutting off said web of said sheet defining the chassis
ocoutside and along said side edges of saild liquid-absorbent

structure extending orthogeonally to said conveying direction.

[5] The method for making the wearing article defined by Claim
4 further including a step of cutting off a web of
liquid-absorbent sheet to form said liguid~absorbent structure
and a step of rotating said liguid-absorbent structure by an

angle of about 90° relative to said conveying direction.

[e] The method for making said wearing article defined by
Claim 4 or 5 wherein said opening is formed by making a cut in

or cutting off said web of sheet defining said chassis.



