1 DI SPCSABLE DI APERS The invention relates to disposabl e Hizangrs, Qr_nappies

of the type which are in the formof a pair of briefs or pants g whilch

may be used for infants or for. incontinence purposes. Conventional diapers
(flat diapers) are generally flat and have an adhesive tape fastener with
whi ch to fasten the sides of the diaper together around a wearer. Such

di apers are designed so that a wearer can easily put on and/or wear a

di aper whil st |ying down or another person can easily put the diaper onto

t he wearer. However, such conventional disposabl e diapers have the
~foll owi ng problems. Wen the mearerDl§EQ§A£§§LQIAB§B§e i nfant who has j ust
learnt to walk, it is difficult to ensure that the diaper is put on and/or
worn correctly g ften formed around t i,st and around t he
oge. CEven d spieniBveRtiah, alddd o Jaruneathle Rinetal oY Hebpics
around the wai stofintheedypeahicbrapeeieantthey feaxkagf af padst efitiriess
such as urine angpt rif'aﬂt':¥ean@ Qﬁicﬂp%ﬁiebﬁtﬁééamﬂf' Ansadtd toirs or
practically inpossible, 1n use, to achi €ve conplete prevention of [eakage
from around the WBFSRtiRENGE PUEPOSKSot her type of disposabl e diaper has

al so been proposed in which a target tape or pad is provided on a flap
| nay, be_fast ened .an

ortion of the hich t.he adhesive tape d
gubsequently pe2¢%§g8%?1§ﬁéirgﬁ§§Fﬁﬁ%déé%§%t§§?p?ﬁ )pggftﬁﬁﬁeﬁﬁl th%ﬁt
‘tightness, of thendibpee annagbesdyej daped faistiesren Mitdi sluich tawfasten
However, this type giadsager thkSailper! RogettltheBridifla d Wekrter ! Nesidpe

fasteners are eqiil- acci dental |,y untastenéd or |oosened, e.g., the wearer
- agers are designed so that a wearer can easily put on

and/or wear a diaper whilst 1lying down or another
person can easily put the diaper onto the wearer.
However, such conventional disposable diapers have the
following problems. When the wearer is a highly active
infant who has just learnt to walk, it is difficult to
ensure that the diaper is put on-and/or'worn-correctly.
and gaps are often formed around the waist and around
the legs. Even disposable diapers of the type having
gathered regions, e.g. around the waist and leg areas,
for preventing leakage of waste material such as urine
- and the like, do not operate satisfactorily, and it is
practically impossible, in use, to achieve complete
prevention of leakage from around the waist and/or
legs. Apother type of disposable diaper has also been
proposed in which a target tape or'pad is provided on a
flap portion of the waist to which the adhesive tape
may be fastened and subsequently peeled off and
refastened, so that the position, or fit or tightness,
of the diaper can be readjusted whilst the diaper is
worn. However, this type of diaper also has the
problem that, in use, the tape fasteners are easily
accidentally unfastened or loosened, e.g. the wearer




2 may unknowi ngly apply stress to the fastener thereby unfastening it and

all owi ng | eakage of waste naterlal More recently, a disposabl e diaper

call d a "brief type diaper" or dlsposable pant s" has been devel oped, in
.no tape fastener is used and in which the side portions of the diaper

arékafready connected together. The diaper tQus takes the formof a

convention pair of briefs or pants. An exafipl e of such a brief type

di aper is described in Japanese Patent Lai d-QOpen Publication No.Sho

58- 115106 which dinagl m&&ﬂéwsapbﬁfls%q@sw £ qahhqra@iérr& OffiekBpihe
parts of the diaper _which, in I st ;and | egs of "the

" wearer. Another eYBfpFEeping &%SBGQaBF Qﬁe ep a&&s?%aﬂéﬁtanigﬁ rése
- Patent Laid-Open Publication No.Sho 62-231005. Here, the diaper has |eg

holes (leg openlnﬂgkedgzgsagi fgqurggéagia”hEQSeﬁeEEgigheQe"8§1L? Fype

di aper, thereby, 1n"us reveitin orm ngraroun
wearer or the di agdapesdser nidisposabie sl rhasbbeeny devekpprdal in

performance of thgndiciPio '@aﬁ&thQEQneI-hQ%e d®f ahdPEnd WA € side
designed so that the mearers can puf themon and wear them whil st standing

up as with a convBREES Rnﬁn&é’ﬁﬁ%rﬁ&ﬂpeqTRF%h%&%ﬁ%d%rQ°Pﬂ?€ﬁﬁ§dtﬂgFtBﬁFy
for the use of yowhe ditpelrs thius takes ttie ntgmu icf af colreentionephyrngf
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and for the use o r'sons adults
probl emwi th theséibpest dgpedesepdhed sin Japanese Patent Lald-Open

k/ Publication No.Sho 58-115106 which discloses a
disposable diaper with gathered regions in the parts of
the diaper which, in use, will be around the waist and
legs of the wearer. Another example of a disposable
diaper is described in Japanese Patent Laid-Open
Publication No.Sho 62-231005. Here, the diaper has leg
holes (leg openings) displaced forwardly from the
centre line of the diaper, thereby, in use, preventing
gaps forming around the legs of the wearer or the
diaper 1loosening: thus the absorbing ability and
general performance of the diaper is enhanced. These
brief type diapers are designed so that the wearers can
put them on and wear them whilst standing up as with a

W/ - convention under garment. The diapers are intended not
oply for the use of young infants who spend the
majority of their time lying down but also for older
babies and children, e.g. during toilet training, and
for the use of incontinent persons, including adults.

However, a problem.with these brief type diapers is
that it is difficult, whilst putting on the diapers, to
'.spread the legs of the wearer, so that the diaper fits
well in the crotch, when the wearer is standing up.



that it is'difficult, whi |l st putting on the diapers, to spread the |egs of

the wearer, so that the diaper fits well in the crotch, when the wearer is_
st andi ng up. 3 Thus in a brief type disposable diaper, it is ‘
practically inpossible to provide a sufficiently w de absorbent portion “;

bet ween the | egs of the wearer (i.e. a suffjcient distance between the ™
elastic in the gathered regions on each su?e of the inside of the wearer' s -
legs - the "gather pitch") to prevent |eakage as effectively as aflat type

diaper. As ar | e e ri tD | t of;eagh, sidée-
of the crotch rgﬁwoén gfmtlﬁ: bf\g@é l%ﬁse@dt'shgsgs?tlaérzc aﬁiﬁ%?nil ;'ptgr tcim.o :
the di aper int op cEicat e g“ﬂg sible to mrovide e ‘i‘bf?ﬁﬁ 8&53

di aper is too sabsbrbéhits pardionmbetwasre myelegshen the wearernuticrd aI I's
rial

rehe becauseilnf)??l?fegk @nhfil tq%q{%ese ri e q%)hé h%l%bﬁiger}[!}l”%thee ven

of the diaper em Wi e dirapersTs
if faeces is proathexed rvegionsi rg}‘losachheleQeOm dthe s insddsei 0f When,

faeces which hageakepady 1982l thd n%giaxéﬁhl ﬂtéﬂﬁ c:.t %rb%n&atlwﬁig

regions around the |l eg hql és, tends {0 spi e diapers are
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from the part of the diaper into wh:.ch urine and faeces
is discharged to the edge of the diaper is too short. \J
This problem is more severe when the waste material is
faeces, because it is not significantly absorbed by the
absorbent material of the diaper.

Another problem with these brief type diaperé is that,
even if faeces is prevented from leaking out when the
diapers are being worn, faeces which has already
spread, inside the diaper, to the gathered regions
around the leg holes, tends to spill out when the
diapers are removed. |

It is an object of the present invention to provide a .
- brief type disposable diaper having gathered regions W/
around the leg holes which, in use, fit snugly into the '
inguinal area of a wearer to help prevent the 'leakage
of waste material. It is a further object to provide a
diaper which is capable of reliably catching and
containing waste material such as faeces which is

difficult to absorb. '

According to the present invention a disposable diaper
in the form of a pair of briefs has a liquid permeable



di aper which is capable of reliably catching and containing waste materi al
such as faeces which is difficult to.absorb. According to the present
$9Q6ntion a di sposable diaper in the formof a pair of briefs has a |liquid
Pperneabl e 4 inner sheet, a liquid inperneable outer sheet and an
abssrbent | ayer | ocated between the said shegts and el astic nenbers at the
front and rear of the waist of the diaper and around each | eg hole of the
di aper to gather the diaper at these areas, the diaper further including an
el ongate |iquid pénmezblsheéetnerasidem idhiiniperxteable adniesntshdet i andr an
sheet over -the cr Melg! h | S d e e 0
%hggfﬁgﬁfgﬁgg?é gﬁggﬁ%?cﬁqu@Qﬁ‘%ﬁ@ éaiP éﬁéé@@dgnh

the inner sheet. h atch and retaln_faeces an
prevent |eakage. Phastic) mepbenscaty ther frontepddedaatc 9fhckhe Wajskeof
W?EpEddi n the |igge ﬁﬁeaqse_ﬁ ?aﬁaghéohhasr%dﬁﬂ-rye@ﬁh?mé ore ﬁii@g@liapzbeto
gat hered regions in,the vwais nd aroun e | eg hol es_are seadi

expandabl e and maﬂ@t%‘l?t't :ﬁbe o‘ﬁg?ﬂﬁrdP &h%f’gﬁﬂsmi’hendi*qp%#ﬁfr?gﬁﬁ.

Furthernore, theséngaiddmed aagiomnéatéclhhp._udamnbamm Eheeler
hel ping to prevenipig Lealags alajiRalt B irfler FIRIEE BBbar PReCLIBELR
menber is |ocated I'n The region of each |ateral side edge of the |iner
sheet. The sides tegipa pfn&heshdapeyr andawhesedenda Rret agtached: ke theer

sheet under the iphheengBeet.t he elastic

The liner sheet helps to catch and retain faeces and
prevent leakage. When, in use, the diaper is removed
the faeces may be wrapped in the liner sheet to avoid
it spilling out of the diaper.

U

The gathered regions in the waist and around the leg
holes are readily expandable and make putting on the
diaper easy and wearing it comfortable. Furthermore,
these gathered regions fit closely around the wearer,
further helping to prevent the leakage of waste
material. :

o Preferably, an elastic member is located in the region
(U . of each lateral side edge of the liner sheet.

The sides of the liner sheet are gathered and lifted
from the inner sheet under the influence of the elastic
members, thus forming a pocket. The gathered regions
of the 1liner sheet, in use, fit snugly into the
inguinal area of the wearer, and faeces is caught and
retained in the pocket.

The liner sheet may also be attached to the inner sheet



menbers, thus forming a pocket. The gathered regions of the liner sheet,
in use, fit snugly into the inguinal area of the wearer, and faeces is
caught and retained in the pocket. The |iner sheet nay also be attached tofu-g
t he i nner sheet 5 between the ends of the liner sheet, to increase thg
stability of the liner sheet. The areas at which the liner sheet are
attached to the inner sheet are preferably®spaced laterally forwardly from -
each side edge of the liner sheet, to allowthe edges to lift. Further

f f th f foll d el
o our spect 1 ReSHEEh BReldrad P RRGC Rinld: WALEE el A ERETLRE O
with reference stabhbit¥cofpAhe dginkmvébeet.i nThie @reastiaurvhichsthe
perspective vi ey éra él‘xééi-.‘ eéTPQd'i‘?EécﬁEdd'E‘Berthﬁea%ﬁﬁéilang elk! Nal-pe

i nvention; Figure 2 is an view from above of I-aper o I gure 1,
Figure 3 is a §&ﬁfﬁﬁaP&¥eﬁRﬂFQ4m1FFﬁEaFﬂVIqqr¥ﬁr¢4§uﬁ€°ﬁ qaqureidei s a

plan view of thaige apertivé IHgew esleePprtoaalyodi EReSeageedtandikaid flat;
Figure 5 is a section taken on the Iine V-V in Figure 4, showi ng the inner

sheet of the diaper deforned; Figure 6 is a simlar viewto Figure 5 of a
second enbodlrmﬂurthexhﬁgnturésgufetﬁe|xnuentnohawiklehetapﬁagene Sroh a

third enmbodi rendy T84 PBRing description of four specific embodiments
of the invention, glven by way of example only with
reference to the accompanying drawings, in”which:- _
Figure 1 is a perspective view of a first embodiment of ~;)
diaper in accordance with the invention; '
Figure 2 is a plan view from above of the dlaper of
Figure 1; ' '
Figure 3 is a section taken on the 1line III-III of
Figure 2; ' ' ' |
Figure 4 is a plan view of the dlaper of Figure 1,
partially disassembled and laid flat, ' _
Figure 5 is a section taken on the line V-V in Figure
4, showing the inner sheet of the diaper deformed;
Figure 6 is a similar view to Figure 5 of a second
embodiment of diaper;
‘Figure 7 is a similar view to Figure 5 of a thira _
embodiment of diaper; &J |
Figure 8 is a perspective view of a fourth embodiment
of diaper; and : '
Figure 9 is a front view of a baby model used in tests.

Referri'ng firstly to Figures '1 to 5, the first
embodiment of disposable diapeﬁ 1 comprises a liquid
permeable top or inner sheet 2, a liquid impermeable
‘back or outer sheet 3, an absorbent layer 4 located
between the inner sheet 2 and the outer sheet 3, and



Figure 8 is a perspective view of a fourth enbodi ment of diaper; and Figure
9“1‘& a front view of a baby nodel used in tests. Referring firstly to
Figures 1 to 5, the first enbodi ment of disposable diaper 1 conprises a

I"i quii d _permeabl e top or inner sheet 2, a liquid inpermeable back or outer
she¥®™3, an absorbent |ayer 4 |ocated betweenethe inner sheet 2 and the
outer sheet 3, and 6 el astic nenbers 7, 8. The el astic nenbers 7,8 are
arranged to create gathered regions around the top of.-the front and rear
wai.st portions 5 oklastidi apembers |71.Bhe afives elasticd membery [l &saske

. the diaper. The ab ?g%;f;@& RS cfe the?éheak%g&%ﬁéﬂeaﬂ@&ﬁ@reﬁerea Opg

5,6. The di aper roma su n I a |.at . sheet, cut |nto t

shape of a pair of the &Lren W%n’&ﬁ%ﬁ VégﬁFhEPrttH-@%ﬁ FoohithediRBRE an&‘

reia;I wai st |t0(r)]rt : OEs_nSIt:;mét aweas @f a&éhﬁg! the llbt;f hoQeEC ofcktiendiapest. The
wel ding or the Ii ur re, aper has a i er [

~surface sheet or- PH(? theh 2¥BSve tf%"?oﬁ %shgﬁi;ega dlhg ¥ nglggg%{%g a
ends 9a, 9b of t he regdonsh&g#6.9 E‘hlengiap'ea'chsdfbmﬂefirnnen §hb§ttazttalaltlhfe
top of the vaist PilkOdfest, Ittl) GHPTNE stildd 251 ol o Obriel, by

wel ding or the lik eet I S_ narrower e di stance

bet ween the el asti PORSAHE §=°Hqtrhec1h(-f-'-hﬂ dides cﬁﬁldtmhef?@@t h8ndsreay,¥admts

may be seen when t pordiidi $Sbyamdatisl dft adanesevei, Julerhsoiet welding,

el astic nmenber 10 hsalto%% %qn%t O%a%p‘es& ﬁeedge of the

- Furthermore, the diaper has a liquid permeable upper
surface sheet or liner sheet 9 above the inner sheet 2,
the longitudinal ends 9a,9b of the liner sheet 9 being
attached to the inner sheet 2 at the top of the waist
portions 5, using adhesive, ultrasonic welding, heat
welding or the like. The liner sheet 9 is narrower
than the distance between the elastic members 8 in the
areas around the leg holes 6 and this may be seen when
the diaper is laid out flat (see Figure 4). Another
elastic member 10 is located at each side edge of the
liner sheet 9, so that in the absence of any other

_ constraint, the side edges of the liner sheet 9 are

KJ’ o gathered and lifted from the inner sheet 2 to form a

pocket 11 (see Figure 5).

The liner sheet 9 is preferably a liquid permeable
sheet comprising a woven or non-woven fabric,
reticulated sheet or gauze, perforated film or the
like. The elastic members 10 are preferably made fi:om
natural rubber, polyurethane, urethane foam or the
like. They may also comprise a yarn or other material
which contracts when wetted by water or the 1like.



liner sheet 9, so that, in the absence of any other constraint, the side
edges of the liner sheet 9 are gathered and lifted fromthe inner sheet 2
to forma pocket 11 (see Figure 5). The liner sheet 9 is preferably a :
l'i quid perneabl e sheet conprising a woven or non-woven fabric, retlculaqsﬁi
sheet or gauze, perforated filmor the |ike. The elastic nenbers 10 are
preferably made from natural rubber, polyurethane, urethane foamor-the

|l i ke. They may al so conprise a yarn or other material which contracts when
wetted by water or the like. 7 The inner sheet used in the disposable-
diaper 1 is liquid perneable to allow waste liquid to perneate to the

absor bent | ayerme aﬁ!ﬁné&efﬂiééfym aihew ed$kpbkablled a{@beef Bnis -
ordi nary under rnE

t | neabl get a woven fabric,
a non-woven fa ﬂ@FPSPE& %ﬂ tVﬁ?E?kglqu*gaﬁﬂaﬂﬁﬁm?iﬁﬁa 8 due
to perneation (ﬁhejrabs;:rfuent Ilayeire 4ar aasl tprefendbliye has Bolesxtuhe

edges of the ats;_}@?ﬁ]t} I?f trohetﬁ elbfy app gax gg,ys;@rl % &%&Wter

repellent trea exa yIrng a ¢ “conpound stich as
an oil sol utlorlicﬂuhdsmﬁFmﬁa AgupShgetafmay vb& @ mérqn kEahride edges

or applying a heHQpbvehi eabgdEOWpérEdratedl Iﬂﬂmmspaﬁhen&dethe@o
cleaning the areas usin

The outer ,sheet_3 is
i nper meabl e t o BRORF tgﬁggﬁgémaﬂﬁd ?rBﬁFB&Q&H%?t?ﬁdﬁﬁﬁnebm§9%;pe%ﬁeable
to noisture, orthepareas |l€@ asoahdo yhref Pegbhholidm} the edges of the

areas 6 of the inner sheet may be subjected to a water
repellent treatment; for example by applying a \/
hydrophobic compound - such . as an oil solution of a
silicon group, paraffin wax or the like to the edges or
applylng a hydrophllllc compound such an alkyl
phosphate and then cleaning the areas using warm water.

The outer sheet 3 is liquid'impefmeable'to prohibit

. waste liquid'from passing through, but is'permeable to
moisture, or vapour. It is alse'preferable that the
outer sheet 3 has a texture similer to that of an
ordinary under garment. The liquid impermeable sheet

' may be a comp051te mater1a1 comprlslng a film and a
woven fabric, a comp051te materlal comprising a film
and a non-woven fabgic, er a similar material.

The absorbent layer 4 preferably comprlses pr1nc1pallye
‘a comminuted fibrous pulp and preferably also contains
a high polymerlc water absorblng polymer. It is more
preferable that the material of the absorbent member 4
is treated or mixed w1th a thermoplastlc resin, a
cellulosic fibre, and a high polymeric water absorbing

polymer.



6uter sheet 3 has a texture simlar to that of an ordinary under garnent.
The liquid inpermeabl e sheet may be a conposite material conprising a film
apneva woven fabric, a conposite material conprising a filmand a non-woven
fabric, or a simlar nmaterial. The absorbent |ayer 4 preferably conprises
~prificfpally a conminuted fibrous pul p and pregf erably also contains a high
pofymeric water absorbing polyner. It is nore preferable that the material
of the absorbent nmenber 4 is treated or m xed with a thernoplastic resin,

a cellulosic fibreaheansiastigmeabeser 7candt @ miys Gdi HnPDaY¥ 6. yarnd ithe

el astic nenbers 7 _and 8 e simlar .to yarn_in shape an r.,CONMPQsi,ti on,
or may be shaped Isﬁ?gea ag:%y/tofi‘ éﬁ?&‘pﬁsé“ﬁpé’f'eg’gbln&?ys%ﬁ I Z‘rar‘{e? ﬁ'ﬁ"é{eel %15"
menbers 10. The gamidcreste pawferakbdly wimiley dfo tthe ediast igo memives st 1hd
around the leg holes are readily stretched to enable the diaper to be put
on easily and worn with confort. Whi | st the diaper i s being worn, waste

material is effecffhfedptdiarad regions adcikhe tepof ithey wRisthearhirnsed
highly flexible | ah@ abeandd thBi Cled shedldier adeanteadilpd strasedied i rieer
sheet 2.3 the. o SR ERe" 3kl £0%0f! S8P SERs 11 nd SObE ik
which fit into theomfprtial Shddssf the vRiaper Imisbedngefvorn,vewaste
et on el Sty AL eL vl | BAUHE. POk GBI ovy
: provided by the gathered, highly flexible liner sheet
9, which is gathered and lifted from the inner sheet 2
- by the elastic members 10 in the crotch region. This
feature, in combination with the gathered regions in
the areas 6 around the leg holes which fit into the
inguinal area of the wearer, ensure effective
prevention of leakage of waste material. Furthermore,
leakage can be even more effectively prevented when the
diaper has a inner sheet which has a water repellent
treatment applied to it in the areas 6 around the leg

holes, as described above.

U

"As may be seen from the above dest:ription, the liner
.sheet 9 is configured to fit the wearer before the
W | diaper is put on, which makes putting on the diaper
easy and wearing it comfortable. Moreover, the
gathered regions are highly expandable and the pocket

' can retain a large amount of waste material
effectively. Also, different elastic members having
varying elastic strengths may be used, to increase or
deérease the capacity of the liner sheet to prevent
leakage, according to the design requirements of the
diaper. It has been found that the fit and the leak
preventing effectiveness of an ordinary flat type



di aper has a inner sheet which has a water repellent treatnent applied to
it in the areas 6 around the |eg holes, as described above. As may be seen_
fromthe above description, the |iner sheet 9 is configured to fit the _
wearer before the diaper is put on, which nmakes putting on the di aper e L
and wearing it confortable. Moreover, the gathered regions are highly-

expandabl e and the pocket can retain a | ar$e amount of waste material
effectively. Also, different elastic nenbers having varying elastic

strengths may b S rease decre se _the .capa C|ty f the: liper - i
sheet to preveﬁfi#’ xaﬁég 3£§3r FnS"E‘B“Fﬁg 35|p§ﬁv Eeﬁf sf‘ﬁﬁp' |
di aper. It hashaxmng(hmghlmaelaatlcatednQatherbdakqgmnnsu|rmme liner

ef fectiveness e Tmare11 di S9.. b d.by
providing a |i (ngehééagfet havﬁ%&ﬁda?’ %g%’c ﬁ%dﬁr:eglegﬁgégfg
| i ner sheet cur%ssaﬁﬁv&ﬂdl%%omers ?‘h s Wher n ‘Ft diapexsais Mtsp?éad out

Ithe sheet }A/neﬂ mﬁetlfbl?ﬁﬁfel,s fapendinguréme iy’ e}}ocdeae?dl?gt (tllhéf heate g
ocatlon of t e ast ner t _can, sonet S appen ron an
rear si de f1 apEANRATES { RE (oath s SRELIRER  hARD L CEE R  Ehe

twi sted, and tmeeafsidedbfiapsocontacththe lnnehesheameﬂndvthetshedt '

i ngui nal area. {71 862 180nRAN1Y0 S O ablt® RO EEPOULER g fiaPer

is the sane as Irst e nment exce I ner sheet
conti nuously b&WRHortuhe (HARYSF t%é’#*ﬁ?’era%e%ﬁg‘-ﬂ nalcareae front end of
the liner .

Referring now to Figure 6, the second'embodiment of W
diaper is the same as the first embodiment except that '
the liner sheet 9 is eontinuously bonded or attached to

the inner sheet 2, from the front end of the liner

sheet to the rear end. In'thiS'embodiment,'the bonds

12 take the form of two laterally spaced, parallel,
continuous lines each of which is 1ocated laterally
inwardly of the side edgesnof-the_liner sheet, which
allows the sides of the sheet to 1ift under the
influence of the elastic members 10 and form a pocket

11. Other patterns of bonding are also envisaged.

Since the liner sheet 9 is bonded to the inner sheet 2

along two lines, the sheet 9 is stable in use, and |
waste material ‘'such as faeces can more reliably be \o/
retained by the sheet 9, thus enabling leakage to be

more reliably prevented.

Referring now to Figure 7, the third'embodiment of
diaper is the same as the second embodiment except that
the bond 12 between the liner sheet 9 and the inner
sheet 2 comprises a single central 1line extending from
the front end to the rear end of the sneet'Q, and in
this embodiment, the line is intermittent, or broken.



sheet to the rear end. In this enbodinent, the bonds 12 take the form of
two |aterally spaced, parallel, continuous |ines each of which is |ocated
laterally inwardly of the side edges of the liner sheet, which allows the
si des of the sheet to lift under the influence of the elastic nmenbers 10
and*FBrm a pocket 11. O her patterns of bongdgng are al so envi saged. Since
thé liner sheet 9 is bonded to the inner sheet 2 along two |ines, the sheet
9 is stable in use, and waste material such as faeces can nore reliably be
retai ned by the shothetwisejs thmhadvantagesgeft dhiec tihdnml rehbediyent are
revented. Referri t @ .Fi ' enbodi nent of diaper is the
gane as the secdhdggﬁggg%ngﬁtEgg%gpgfthgg %Egaggﬁd 12 bet ween thepliner
sheet 9 and the inner sheet 2 conprises a single central |ine extending

I LO”} t he f ront . e”dAt ?Add!.@fif&?éiﬁﬂdoﬂ thfé%oes f@ﬁ&oﬁméﬂﬂ?ihﬂohgbs lféfbeéi Bfath
he lineis intermgte or broken. erw se, e advant ages o e
third enbodi nent g*ges&hhﬁgrSBBthBS§°0F%th%§550ﬁggeﬁ frodi fi cation of

t hese enmbodi nents would be to bond the liner sheet 9 to the i nner sheet 2.

Referring now to Fiz%%i‘-r%nrgt &'@%%h&?&bﬁtstﬁ% d"ad tnﬁé’mﬁ’é‘i&’eﬁﬂ hbg
I nner sheet 2 and € out'er’ sheet 3. ,use, "t hey expand or contract to
acconmpdat e t he si 2ecatedhgiavesn tthe \baner' shegtsi2 angd, theiouker(shget

i's confortabl e andsgecyne Jse Waddey Ahpatid e é6ntracs €6 hBeofhbaate the
embodi ments may besliggorgr(i) ats?zdape of the wearer’s waist, so that . the
diaper is comfortable and secure to wear. Any of the
features of the other embodiments may be incorporated
into the fourth embodiment, in which case the
advantages associated with these features will also be

shown by the fourth embodiment.

w

A further modification, which may be applied to any of
the above embodiments, would be to bond or attach the
liner sheet 9 removably to the inner sheet 2, so that
the liner sheet 9 and the inner sheet 2 may be detached
without damaging either sheet. This may be achieved by
any suitable means, such as adhesive.

.k,/ The present invention is not limited to these specific
embodiments and changes within the scope of the clainms
are envisaged.

The following leak test was carried out on a number of
samples of diaper in accordance with the present
invention to determine their effectiveness in
preventing leakage. '

A diaper was put on a baby model 20, weighing 10k§,



into the fourth enbodi nent, in which case the advantages associated with
these features will also be shown by the fourth enbodi nent. A further )
nodi fication, which nay be applied to any of the above enbodi nents, mouldi- -
be to bond or attach the liner sheet 9 renovably to the inner sheet 2, “,
that the liner sheet 9 and the inner sheet .2 may be detached mnthout
damagi ng either sheet. This nmay be achi evéd by any suitabl e neans,. such as“
adhesi ve.” The present invention is not limted to these specific  ~

- embodi ment s an est rﬂf‘%ﬂ‘\été‘j dxfxé‘etﬁéoﬂgdé’i n%ﬂe%?é ﬁrﬁoﬁ%hééﬂﬁgl The -

foll owi ng | eak carried out on,a nu I aper 1n
accor dance wi t Pesitipnccintended torsisuiate h%bl’h%Y%nﬁf‘Tl@YPr ve'Fl'B§§ in

Frevegtl ng Ig;t@glﬁﬁﬁnpﬁem Rk elpp 1tiaayhumdsﬂ m&umtgmn@aom, e
see Figure an n_a_horiz 0Sd_ti ende

to mrnfate a ?giﬁgnd3ﬂ9¥h éﬁ g?FFIU%ﬁ %é%g tﬁgfﬁﬂﬂﬁg#%d Rrough
t ubes 22 and Zﬁisnmqetsflmahwahmrmgermkafﬁdm aobsbyl aThet hate
di scharge of r&a Wiskh régl afr“t‘l YfaEP%Feaﬁoina‘ih%“a*l"i{ %’

artificial faeces was nml 1t ai ned at sec unt i age occurre
conposi ti on of 4FsSes tyntil aleakage QﬁSuﬁ§eﬂoII6W? 99%995%#%9nf%§05§3

Suspensi on of hgtDNidfaPiwayte Hadose FOFLOGsL Y Was made up to 10c. p. by
the addition of carboxyethyl cellul ose. Exanple 1

Artificial faeces: Suspension of bentonite of 3wt.%
whose viscosity was made up to 10c.p. by the addition \LJ
of carboxyethyl cellulose. ' i

Example 1 ' S . o _i
In this example, a diaper of the first embodiment, in ?
which the liner sheet 9 was not attached to the inner

sheet 2 e'xceptinq at the front and rear ends, was

tested. The material used in the diaper was ‘as

follows. : " |
inner sheet : | | |
non-woven fabric comprising polypropylene flbre i
(35g/m?) .
outer sheet :
polyethylene film (40p in thickness). \/

absorbent layer:

.complex of flgp pulp and highly absorbent polymer
(bridging moiety of sodium polyacrylate)

liner sheet -

heat fused non-woven fabric comprising a
polyethylene/polypropylene complex fibre (30g/m2).



I"n"this exanple a diaper of the first enbodi ment, in which the liner sheet
9~hﬁs not attached to the inner sheet 2 excepting at the front and rear
nds, was tested. The material used in the diaper was as follows. inner
sheet non-woven fabric conprising pol ypropyl ene fibre 2 (35g/[err] ) outer
sheét pol yethyl ene film (40[err] in thicknesae absorbent |ayer: conplex of
fldff pulp and hi ghly absorbent pol ymer (bridging noiety of sodium

pol yacrylate) |iner sheet heat fused non-woven fabric conprising a

pol-yet hyl ene/ pol ypExagpbec2conpl ex fibre (30g/[err]). 12 Exanple 2 In
this exanple, a d'ﬁﬂethﬂé bhﬁmﬁ&é?nﬂ @@@%@ﬂ“ﬂﬁ ﬁﬁﬁ;éééﬁﬁﬁiéﬁﬁﬁaiment was
consti tuent natertg re simlar those of the d er of exa g "
except that a perfb?aFed JHISRenf Jf‘?‘??ﬂYSB‘altﬁrtlrﬂ n¥ELF hﬁ?ﬂ“ ar to

m cropores (100/[ eehdgeofoffi the diddespierr, owasexanﬂles 1je bxneptshthatQ and

Sheet o AlSo tndPehEarabed bbiktntTEnd, (14ATH 00 I il A TAviAgY

lines. Exanple 3 micropores (100/cm®) of 4; in diameter, was used as
the liner sheet 9 and rubber yarn (of 150%
expansibility) was attached to both side edges of the
sheet 9. Also the sheet 9 was bonded to the inner
sheet along two parallel lines.

U .

In this example, a diaper of the third embodiment was
tested. The materials of the diaper were similar to
those of the diaper of example 1, except that a
non-woven fabric (ZOg/mz) comprising a polyester fibre

- produced by a water needling method was used as the
liner sheet 9. Furthermore, an elastic member made of
rubber and having a flattened cross section (180%
expansibility) was attached to both side edges of the
liner sheet 9 and the sheet 9 was bonded to the inner
sheet 2 centrally between the side edges, in a single
discontinuous 1line.

Example 4 _
In this example, a diaper of the fourth embodiment was

tested. The materials of the diaper were similar to
those of the diaper of example 1 except that an elastic
expansibility was provided by a urethane spun bond
(50g/m2) 13 along the connected portions at each side
of the waist portion.



In this exanple, a diaper of the third enbodi nent was tested. The materials
of the diaper were simlar to those of the diaper of exanple 1, except that
a non-woven fabric (20g/[err]) conprising a polyester fibre produced by a;
wat er needling nethod was used as the liner sheet 9. Furthernore, an T

el asti c menber nade of rubber and having a _flattened cross section (18007'/"
expansibility) was attached to both side ddges of the liner sheet 9- and the
sheet 9 was bonded to the inner sheet 2 centrally between the side edges_ _
in a single di %:anti EHO.L{; Ig ne. gfigpl e 4 1n this exanple, a diaper of the -
fourth enbodi neTRn terials of the diaper were simlar to -
t hose of the dll'a'petthlﬁ exanple, 1 acdiaper was atestedt whichparas biniaylwas
provided by a e s S aRd ééo%gﬂ)dﬂ:’pé’é oBg %Wei&eﬁlﬁ%ﬁtons

at each side o he wal st_porti.on. nmparative EX
exanpl e, a di afdatdd g awthave \ﬁsli‘i'ﬁ’élqh?%p%cts sinilar to the

di aper of exanple 1, except that it did not have a liner sheet.9. The
L o o FobhiE SETLER BBk up s i PS8 amglir L
capabl e of abs@ahley 1 dellaw. rTheynshgw eachaoferthenrfiour ewmlpodimentsi al
faeces before |l gakagapkRaadcbEathg! W EhaPein¥ehtPbh Ad ' BEpabieelof-
| absorbing and/or retaining a 1arger."' amount of
artificial faeces before leakage than a brief type
diaper without a liner sheet 9. ' w)

TABLE

MASS OF ARTIFICIAL FAECES DISCHARGED

. INTO THE DIAPER BEFORE LEAKAGE (grams)

‘Example 1 ' 80

Example 2 .100

E#ample 3 " 90

Example 4 ' | 80 -

Comparative Example 1 _ 30




TABLE MASS CF ARTI FI CI AL FAECES DI SCHARGED | NTO THE DI APER BEFORE LEAKAGE

(grans) Exanple 1 80 Exarrpl e 2
100" Exanpl e 3 90 Exanple 4
80 €onparati ve Exanple 1 30 CLAI M5 1.

er
in Tﬁé formof a pair of briefs having a |iqug permeablgug
i quid inperneabl e outer sheet and an absorbent |ayer ﬂwm'lmillﬂe
said sheets and elastic nmenbers at the front and rear of»t wal st of e
di aper and around each | eg hole of the di ag@2uAIMS gat her the diaper at these
~areas, the diaper further including an elongate liquid permeable |iner
sheet whi ch extends adjacent the inner sheet over the crotch region of the
di aper and whose eheds alke dispesableo dippemndn sthet form of A spadan ef

di aper as cl ai med ppjgekai ﬁhiuh(geraeln &';ﬁe&tﬂé‘aﬁﬁmﬁ{néﬁ seat £dai Digliga
region of each latera ner. sheet bl e

| sid ft
di aper as cl ai med P Erﬂﬁﬁsle %%Eggl eﬁhéﬂg|?qrﬁP???EﬁnEhg%¥2Fsi8F§Bed
attached to the i nbetweeacttivet sadd t sikeebds anid t edabitier mémbérs4.at #he

di sposabl e di aper ai MQE t ed
to the inner sheetﬁ jg'r ea?;ddf ra#rrhgce]u l;?gpétfgeﬁi’%rom Qgﬁ a’srlkgl %ggaof
the liner sheet. each leg hole of the dlaper to gather the diaper at

these areas, the diaper further including an elongate
liquid permeable liner sheet which extends adjacent the

U _ inner sheet over the crotch region of the diaper angd
whose ends are attached to the inner sheet.

2. A disposable diaper as claimed in claim 1 wherein
an elastic member is located in the region of each
lateral side edge of the liner sheet.

3. A disposable diaper as claimed in claim 1 or claim
2 wherein the liner sheet is also attached to the inner
sheet between the ends of the liner sheet.

4. A disposable diaper as claimed in claim 3 wherein
the liner sheet is attached to the inner sheet at areas

LJ; laterally equally spaced from each side edge of the
liner sheet.

5. A disposable diaper as claimed in claim 3 or claim
4 wherein the liner sheet is attached to the inner
sheet along two parallel longitudinal lines.

6. A disposable diaper as claimed in claim 5 wherein
the lines each extend from the front end to the rear
end of the liner sheet. '



5. ‘A di sposabl e diaper as clained in claim3 or claim4 wherein the | | ner o
sheet is attached to the inner sheet along two parallel |on |tud|@

6. A di sposabl e diaper as clainmed in claimb5 whe mm‘ “r“HI
extend fromthe front end to the rear end of the I|

di sposbl e diaper as claimed in claim4 wherein the I ner sheet

intermttently bonded to the top sheet al 88 a | ongitudinal Ii ne central I Y

-l ocat ed between the side edges of the liner sheet. 8. - A di sposabl e di aper -
as claimed in any one of the preceding clains wherein the |iner sheet is o
attached renovably to the inner sheet. 9. A di sposabl e di aper

substantially & spédcidisposhlacdinpetteas idialimed hinetdrdmcd tvmeFrgm es 1

to 5, Figure 64ifd O¥ifef ¥hddt)Ui€ Gntermittently bonded to the top
sheet along a 1longitudinal line, centrally located
between the side edges of the liner sheet.

8. A disposable diaper as claimed in any one of the
preceding claims wherein the liner sheet is attached
removably to the inner sheet.

9. A disposable diaper substantially as specifically \_)
herein described with reference to Figures 1 to 5,
Figure 6, Figure 7 or Figure 8. '




