. > .

Bl SPOSABLE DI APER FEATURI NG CROTCH TENSI ONI NG MEANS FOR QPF‘QO%D.EMKAQI—.(:é
RESI STANCE AND FI T.H ROAKI SHI KATA JERRY TURNER DENNI'S O. HI ROTSU SUSAN
BURNETT TECHN] CAL FIELD This.invention relates toa di sposabl e di aper and,

or e Egr ticul ar } y,prbBosptli SPRPER| EEAdiRnRY cimcungmsrmnmcedxmakagg "
resi shance an i T e ng..neans rocated within
the crotch portion 2 3 Iméﬁi&&e di apers are
wel | - known articles of manufacture whi ch are designed to be worn by i nfants.
and incontinent per- sons. D sposable diapers are worn about the | ower
torso.of the 10 user and are intendeRoAKia8APKRTAND contain voided urine
and feces thereby preventing the soilin wettin or simlar contam -
nation of articles (e.g., clothing, be %Y 13 Iﬁ)ersons, etc.) which may
cone Into contact with such diaper i DENMNIS DNEHEROTSUNUNMEr OUS executions of

di sposabl e di apers avail- 15 abl e Jj e_i r whi ch generally
conpri se an absorbent core encased bélkéﬂ E. mgkﬁgermeabl e
user-contacting topsheet and a |iquid inperneabl e backsheet. Additionally,
nuner ous di spos- able diapers are ava LGSR, LB { dustry which feature
el astic. neans forrred al ong that porti HJ N RL Vvdjabl e di aper which 20
contacts the wearer's thisginvergiomhaelatespto\a dtispbsattlecdiapdrl eg openi ngs
for such diaper in use. For exanphgg 6 a@P"

to K B. Buell on January 14, 1975 di st‘rosesp%%}‘nte rgl’oﬁﬁ’s"%@ le aper
whi ch incl udes ophB¥ing, '"'H'BXF‘BI’G‘E?% resistance, and. fidran éh"%ﬁ‘éh of tqrmon-

di aper having an 24g mesnis3ddatedBWitRIn &ast&mcﬁq:mrah theregeh side flaps to
pr\ow de an el asticized, contractible é & si de fI aps, naking

t hew conpliant and form ng effective arer's legs. The
Buel | el astic nenbers Risposatdeaidiamtns careooveli-ddowrt harticlesi df manufacture

which are designed to be worn by infants and incontinent per-

sons. Disposable diapers are worn about the lower torso of the

10 ‘user and are intended to’ absorb and contain voided urine and

feces thereby preventing the solling, wetting, or similar'contami-

nation of articles (e.g., clothing, bedding, other pers';ns. etc.)

which may come into contact with such diaper in use.’

There are numerous executions of dlsposable diapers avail~

15 able in the industry: ‘which generally comprise an absorbent core

encased between a liquid permeable user-contacting topsheet and

a3 liquid impermeable backsheet. Additionally, numerous dispos-

able diapers are available in the industry which feature elastic
means formed along that portion of the disposable diaper- which

20 contacts the wearer's thighs to thereby provide elasticized '!eg
openings for such diaper in use., For example, U.S. Patent
3,860,003, which issued to K. B. Buell on January 4, 1975

" discloses an integral disposable diaper which includes opposite,
flexible side flaps in the crotch area of the diaper having an

25 elastic member secured to each of such side flaps to provide an
elasticized, contractible line through the side flaps, making them
compliant and forming effective seals about the wearer's legs.

The Buell elastic members are operatively associated with the side
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flaps so that in a normally unrestrained configuration, the elastic member
effectively gathers the side flap material thereabout to provide an

el asticized-contractible |ine through the side flaps adjacent t-he out er

| ateral edge thereof. A disposable diaper 5 featuring an elastically
constricted crotch section_is showm in U S. Patent 4,050,462, which |ssued
to Won et al. UaAPSSA dhdkinog noryatly unresterinedconfiguragion. thanslassiss a

crotch section :déﬁ'eesedft’eeﬁ%m g?%e@@p‘@ﬁétﬁdéalfﬁip SRater RIS thdveaBolih eto
crotch section bei. n%e ongi tudi_nal Iy constr, el asti c neans se ured 10
a fﬂ?ﬁ

to the backi ng RfRM @f‘ac%ﬁf“@‘é&ﬁ‘?ﬁ“t[’ﬁﬁt'éfedé'%%Iggé'%fg'l hthe r 8iEeh i on.

The el astic rreamjaténdeﬂwr@ﬁe&uqbtetrhat edfi€n thérdofe NAN-dixpesatsid edpshirt i on,
a plurality o ss, transve rfaﬁgygos ties, are. nrovided acro s t he, wi dt h

of the crot éh sERAYEINGran. h%'aa Slrdcted, GroLen o5 b%’s t5i 0t‘“ﬂ”bré"by
reduce the IengUhSofPaﬁnttmsorlcﬁzchwxmhnssued ttooWoom eetual .ngnt Beptembert of

the absorbent g ey, A Mwod!*4e 1. SR YShbrldlS! S29CBtA ectiog |,

absorbent capacity per ‘unit area
prior art has b@@@oaeﬂeée&\t‘e%atwmgopheslmnwalséb§9¢tlo'b%ntw|$ad thet isrotahhe

di sposabl e di apgdctidh N5élHg e 1dHgi kudi'?:ailg c8Rstr‘?é&HC Bya%%tﬁ-.“‘i‘néamr %Eé‘urtébe
di aper's fit about the wearer ejuﬂ-%ag or exanp S. Patent

whi ch i ssudd® t ota/the bagking she ent £3gh °chPﬂ:é|"Fﬂ; eégﬁﬁs‘tfoﬁ%lcé"ﬁﬁ'hper
havi ng a shaped aktsmbenth@a@laghcchxeaaduwsdéshgnwlku&}etmenwhba weatrd ' S

| egs while aIIee mai.nt.ai ni ng. excel | bsorptive efficienc of such 25
absorbent pad. t| EgF?y“’f‘H 'Oﬁépﬁepg 563 E)s%?oﬁént Irﬁé\avegs o YER?
series of i ndentxasl ars provided adomngsi the owjrthi tof tngromrudsmlored:g'eme o

provide a shor t yaren DOHIERN:UvaMde VuddifBedndpeby NediREPER BRI gF ©
VHer e dheres LR o

t he i ndent atlons | ong ar ea e area o
wheréin a sWconthe rﬁ!‘@ﬁ@atf‘rﬁ iopQ W'F%Oﬂ'br"ﬁéé!cmgl' esﬁ@ﬂt’“bdﬁt ithe rsarhent

absorbent pad.imat&ride @eteid on&sieae&yt h@rfaéméuyof.ﬁcbeaéaa Y, tHendatt S bleRpOET
behi nd he butt ocks. Such -

TRENRTL et g ek
shape al | egedl y~ u or p- Ive
capacity of the abs Othentpeior cart Fas Beqraiindd3atliskapingtnd antéeratisoet udes

an elastic ”E”b8§ f Bg W f’h “‘&' Eg%abslhd%sa;%r te rae%%r PYUikC PR e the

prow de a tight
20 crotch area and unprove the diaper's fit about” the wearer's leg.

For example, U.S. Patent 4,336,803, which issued to V. L. Repke
on June 29, 1982, concerns a disposable diaper having a shaped
absorbent pad which reduces the bulk between the wearer's legs
while allegedly maintaining excellent absorptive efficiency of such
25 absorbent pad. Specifically, the Repke shaped absorbent pad is
to have a series of indentations formed along its opposite longi-
tudinal edges to provide a short area between one end of the pad
and the deepest portion of the indentations, and a long area
between the opposite area of the pad wherein a second indentation
30 is formed. The short portion of the absorbent pad is to be
positioned in the front of the baby, and the longer portion is to
extend between the babies legs and behind the buttocks. Such
shape allegedly reduces bulk without negatively affecting absorp-
tive ca-pacity of the absorbent core. The Repke '803 diaper
35 further includes an elastic member along the longitudinal sides of
the absorbent core to provide a tight fit about the baby's legs.
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Simlarly, U:S. Patent 4,430,086, which issued to V. L. Repke on February
7, 1984 di:scl oses -a drsposable di aper which can include a shaped inner
absorbeqt core; and conprising gathering means having at |east two
separately extending elastic elements. In 5 particular, the Repke '086
diaper\ﬁncludes a pair of elastic strips extending along the opp05|te

d
el asti ¢ gat her s asiripttl, & SEFanthY B3efH U, AR REREECHE FOT. KSBLE in

the wearer's | egs Fe!lih'eatsseﬂa.r Af8hdis€loses ailtbspmbleléispec \shmt'enae mclude
all egedly 10 ~proyi gﬁﬁgn@d gfn?a%}eﬁbf’tf]r%%nqvﬁﬁrém'aﬁh [~ ks"‘iﬁg Eag rﬂéfns

distrib- uted there nim zi ng econstrlctlvee rer
| egs. Despite all hﬁHé‘Q)r?br‘%T: ktwonseparatelys Wéﬂd'%eﬂésﬂénﬁlwqﬁﬁabl e'ms

in optimzing §he pfaHICQfard' ﬁ@iﬁ%‘k‘é ‘bs%pafa?:ewﬂiﬂc@uéés ti“i)aiﬁ ofS@l'EEuE' trips
reduci ng the anmount of urine | eakage at the di tional ({{ prior art
h

di apers tend to s&¥teRAiNGaAIPY9 aﬁﬂe bBHBHs“ﬁWéRQﬂ'W‘FWaf h&ldesyiQfh thee diapes ng

use, further nega'wmeﬂtiﬁivflﬂﬁttwé %dahﬂtéjla&ﬂeﬁiﬁiﬁ@lfﬁewﬂi@fyhhé?s fesighédd as
ve functio El.ast i | Ngs tengl

its contai nnent and gﬁgor plt) e E 8

mgrate 20 into tH Dfer? S8R A'8, &gsl 't 8s ?éf'ghaa uad; ¢ cpgarer's
augnent- ing the $eggy n@&mrsﬂpangtipnobfeﬂnandisﬁmﬁcela;ttcheelehehtst yalleigediyc h
rior art diapgrs t gi u HFe | | ON
"t 75 an obj o o Py, 8 Grester Sited BUbCNngh et tolzes  sbe iriE
problems. It is andedethensbycimipimizing pthes cqonstrigtivei effecs pnodheewsarer's

di sposabl e di aper ,g&g ch includes crotch tensioning neans which tend to

i Npese outward | ater al_tensi on on t he, crotch portion of the di ager when in
use thereby inproving 2ESRite@lk the: PRI mark done Ip this: ageny Ahees remain

of such diaper. |fproBients aﬁnebh&alizxﬁbj ehé fit am.w dﬁbﬁﬁil\ﬁﬁll&%t the
provi de a di Spo sabl e d| a %gse |2Ferent uskru turr e&af( t/ §(‘:t I\/0| ded

subst ances di rectl me nt APBentec8MYP r};Fp ﬂg?eﬂ [ (Tpﬁg

run-off and | eakagmditionally, prior art diapers tend to sag downwardly and bunch

inwardly in the crotch area during use, further negatively affect-

ing the diaper's comfort and fit as well as its containment and

absorptive functions. Elasticized leg openings tend to n:xigrate

20 into the wearer's leg creases in the crotch area thereby augment-

ing the sagging/bunching problem and reducing the ability of

such prior art diapers to contain voided substances.
DISCLOSURE OF THE INVENTION _
It is an object of this invention to obviate the above-de-
Wl 25 scribed problems.

It is another object of the present mventlon to prowde a
disposable diaper which includes crotch tensuonmg means which
tend to impose outward lateral tension on the crotch portion of
the diaper when in use thereby improving aesthetic fit and con-

30 tainment characteristics of such diaper.

' It is yet another object of the present invention to provide a
disposable diaper whose inherent structure tends to direct voided
substances directly into an absorbent core in the diaper thereby
avoiding run-off and leakage.

35 In accordance with one aspect of .the present invention,
there is provided a disposable diaper having front and rear waist
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35 I n accordance with one aspect of the present invention,:-there is
provi ded a di sposabl e di aper having front and rear waist: -3« porti’ons
and a cr otRIFems ;and o e et ¢t o ROt ocat e f imte rroedh atsar s abd St toe
portions, Syt URPefe£PWiist NSorlond, |4 4144 heet; b)_,a
PPqui d | e G e &t teai st Borcion S8 e PERE oo L ORGP

t opsheet: «¢) aﬂ)ab§01b@nid0§éﬁméﬂbbép@@ﬁghaegreen sai d topsheet and said
backsheet saiqbabsor ent core havig& opposij te g di sposed end portions and
a pair of |ongi?hididhatiSitd LORREMERRIeDAGksheet) said backsheete fl aps,
respectively adj acepéigqcafOixedi tol saidt topsineéet de edges of said
absorbent core;_¢) _a pair_of putboard el astics of, predeterm ned | ength,
one out board el%&ti¥p i@tgﬁgch%f%dlﬂf?FP%ﬁﬁi Re e?*ai?%é?ébP%#%% ically
contracti bl e condi tamd; sabér backsheetl, apaid aabsorbemt i sese fhavi@t ch

t ensi oni ng neans as | at ¢ ' o) ' | f s, and. spaced.
laterally inwardly %gﬁé%%&?é %ﬁ?@%%ﬁ%@i#@@itﬂ&,%@g ?o?a}ﬁp% I ng
outward | ateral tentongitudinalcshdetedgesicthecehetweens crotch portion of

sai d di aper whegqyi nau?gitegghﬁe'édﬂg?gi ORb&kcFBVdLy Adddcagta predet er m ned
| engt h substanti all ess thaggthat of fhe correspondi ng out board el astic

and conprising one $*RoPt 8234 fengitudinal side: edges0f r$8i&n attachnent
area in said crotchapsotbent eotaess the respective side flap to a |ocation

respecti ve si 4e | 2%28?,%? 32 GuEbBaEd SEpktERs S8 RefapfapFiea Cod (Mom
one anot her by ength, one outboard elastic being associated with -
each side flap in an elastically contractible N
condition; - '
wherein the diaper also comprises:
£) crotch tensioning means associated with each of
said side flaps and spaced lateraIIY-inwardly of
the respective outboard elastics, for imposing
outward lateral tension (as hereinafter defined)
-on the crotch portion of said diaper when iﬁ use,
each said tensioning means having a predetermined
length substantially less than that of the
corresponding outboard elastic and comprising one
or more elasticized members extending from an |
attachment area in said crotch portion, across the '\
respaective side flap to a location longitudinally
outside of said crotch portion, said attachment
areas in the respective side fiaps being oppositely
disposed and laterally spaced from one another by
not more than approximately 153 mm to thereby
establish said outward lateral tension in use on
said crotch portion independent of any tension
created by the outboard elastics, thereby to reduce
sagging and bunching of the absorbent core in the
crotch portion.

- 3a -



not nmere than approximately 153 mmto thereby establish said outward
| ateral tension im usé on said crotch portion i ndependent of any tension

creat ed, by ut board_el astics, there to reduce saggi ng and bunchi ng of
the abSor bR %&85&8;; ﬁ°t ﬂ8°§?‘8fcﬁs &cil &fy thesdnventignootdiers tis anot her
aspect\ﬁf phev1deéna|dmspbbabéelﬁlpp@w|®g@y@ Ifmte ind HaaRely q§@ ng front

and rear t s.a r on I cat ed |nterned|ate sai d
front and egﬁlﬁggséﬂaortegﬁgcga é%glg &ﬁﬁé&f%QE?rWEF%§UQ($§M§ per meabl e

t opsheet ; %yoetlaqduueanpvawssbperbaonsbsaud sdiapera dompadls ihgi:ng affi xed

to sai-d topshegy; g)18RudlSekrRBEbLIRM gosed between said topsheet and
sai d backsheet ssald ggo?bgn coreg %ok%ésbpﬁ03|tely di sposed end portions

and a pair of E?deaeabsgléxi@HSFﬁﬁaQéﬁePébkﬁmeewglB@ddnbhbyshhetebetmeen

sai d absor bent coraebﬁglagf@xgudtb ﬂhhahtﬁikh%§ i.,nt ernedi ate said end
portions thereo; sai d F E q % n1n|nun1mnth|n said crotch portion
of said diaper® agsag g fcgfﬁe pLegposeds between paid) sopshesdch of
sai d | ongi t udi nal andesaddebacksheed ab&&ab%%ko&ﬁhﬁt @0%eChaving ' of

el astic respect ch n the cratch region
in anefastlgglIyl§§#¥F§§§Q§I§k§gﬁ§% Rﬁ%&épﬂstﬁg IPa?PFEs°50ﬁﬂFF§g|
crotch tensioning edaes eutenﬂpuglsgnewawaydlbagataﬂxhaaayon as hereinafter
defined on the CrOEﬁQrQBéE%QQ °fs§§hd gb@Q%EnWh%%rbnhé%Qngfr u1§%h9

t ensi oni ng neans con£r|3|n r's exten
attachment |ine | o¢Bteh 3?ersaHP&GEWPd&3§ﬁdéaédg@nd POttlonS

| thereof, said width reaching a minimum within said

v’ crotch portion of said diaper; -

d) a pair of side flaps, respectively adjacent each of .
said longitudinal side edges of said absorbent
‘core; and

€) a pair of elastics, respectively associated with
each side flap in the crotch region in an
elastically contractible condition;
wherein the elastics comprise crotch tensioning
means for imposing outward lateral tension as
hereinafter defined on the crotch portion of said
diaper when in use, each said tensioning means
comprising elasticized members extending from an

- attachment line located at or adjacent a side edge

| of said absorbent core in said crotch portion,

across the respective side flap to locations
longitudinally outside of said crotch portion, to

form a substantially v-shaped tensioning structure
with its vertex along said attachment line, the
attachment lines in the respective side flaps being
oppositely disposed and laterally spaced from one
another by not more than approximately 153 mm, to
thereby establish, in use, said outward lateral
tension on said crotch portion, thereby to reduce
sagging. and bunching of the absorbent core in the
crotch portion.
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of said absorbent core in said crotch portion, across the respective side
flap to |l ocations longitudinally outside of said crotch portion, to forma
substantially v-shaped tensioning structure with its vertex along said
attachnent line, the attachnent lines in the respective side flaps betgg '
oppositely disposed and | aterally spaced from one another by not nore ¥han
approximately 153 mm to thereby establish, in use, said outward | ateral
tension on said crotch portion, thereby to reduce saggi ng and bunchi ng of

t he absorbent core in the crotch portion. -3b- BRI EF DESCRI PTI ON OF THE
DRAW NGS Wil e the specification concludes with clains particularly
pointing out and distinctly claimng the present invention, it is believed
that the same will be better understood fromthe follow ing description
taken in conjunction with the acconpanying draw ings in which: Figure 1 is
a partially cutaway plan view of a disposabl e diaper of the present '
invention in an unfol ded configuration; Figure 2 Is a partially cutaway

pl an view of a preferr 8RIBAHBESGRAPTHONAOH THES BRAWINGer of the present

Lnvention in unfiled o ndpidifiatibh Uoheiudes AwRA! ldidimsC! @aticiféity Onal
schematic view of a prior art disposable diaper featuring elastic |eg bands
and il ustraointiag eyt \aO\d disHipety SRAIRING theePresantofnvention.eftilg use;
gi gur € ﬁl s (?%Iiﬁ&é&}ﬁ*atcfr%%agﬁcriiwlrbs(&at?t iunderstooaf fromprher fotloww - 4 e

i sposabl e di aper featurin ual elastic |le S iLLus: Jrated as it
woul d appear™8¢ MW%% tfg‘g"é 18 cgYR 'olnnwgghg;qngi %%r%g'pgw §'§ % %ggti al |
Cross-secti dngs iacwbinht:ic view illus- trating a disposable diaper made in-.
accordance W th gRE preSENty “pittially cutaway plan view of a disposable o/

diaper of the present invention in an unfolded configuration;

Figure 2 is a partially cutaway plan view of a preferred
embodiment of a disposable diaper of the present invention in
unfolded condition; R o '

Figure 3 is a partial cross-sectional schematic view of a prior
art disposable diaper featuring elastic leg bands and illustrated as
it would appear between the legs of a wearer in use; _

Figure 4 is a partial cross-section schematic view of a prior
art disposable diaper featuring dual elastic leg bands and illus-
trated as it would appear between the legs of a user in use;

Figure 5 is a partfal cross-sectional schematic view illus-
trating a disposable diaper made in accordance with the present w
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I'nvention as it would appear between the |l egs of a user in use; and Figure
6 is a partrally.cut.away plan view of a third enbodi- nment of a disposable
_di aper of the.present invention. 5 DETAI LED DESCRI PTI ON OF THE
| NVENTT'ON Ref erri ng now to the drawings in detail, wherein |ike nuner- als
- indi ca¥e the sane isventon sast htmnghduap,ﬁm YebWEen thl ﬁ_@gsgplda ‘_gleﬁpﬁ‘l’ quQ of
the present inven h an Is shown in Figure 1. As used herein, the te

"di sposabl e di aper" refers to a garment generally 10 worn by |nfants or
i nconti nent persons wifiigure $ ds Avpantiatig-cutavay plan I\ég\s aefmd treisd eqgsbabout
t he wai st of the t.en ed after a

\ﬁﬁ'ﬁiteéﬁ aa&’ﬂpﬂ@é!‘ged&it%gbg ot g‘f‘ed&} %?t %&?ﬁf o

singl e use (IES IS not inte erw se restored
sposa

and reused) bl e di REIIA LD QQSIQR}&TﬂQNe@ﬁ ITH:E dNVENTION a partially

15 cut-away per SpectIR/ﬁemay nodvlt&t:ﬁ@tdﬁa@ndgenﬁrdéﬁnl nwﬁ@réiﬁflﬂlﬂﬂgmer-l
er asi cal Yy

condi tion.
conprises a I i qui % %Z?i@a& ép‘foﬁﬂ%&ewt’aw byt the 8?%"5403 disppsahie
i nper meabl e backsdiaper300 afnthe preséntt lmasrﬁtum@p shaws O Figlivd @.t (s heed

50, absorbent cor apih lehAhi Y b e
assenbled in a_pl Z‘t ﬁgfrna' 9?9 té'qﬁ gan“"' urat IL%{;\;?QC{% g iﬂtfg'%pécp%era"v
di sposabl e di dBer WasAf ibyuriafanss PS tnsgotimecl pensons| Mhiﬂn ig. grawat gpt be-

3, 860, 003 entitl edwes®NtHe2Gbdd | dhdifa t fg@ @aldes a apes",
whi ch issued to K ; égon Janu PuaFd’ a8 R*bgstogﬁzﬁte gg?’e&lﬁl 9‘%

i nter posed bet weeﬁ"l'ﬁ'b%eé‘?“@é’gna° fﬁ%k‘éﬁ%ﬁd%‘»’o afW"t R Binglenusa (Bee.pdt dg
“affixed to topshesbtiatended dedns iihaddered of Iomaemsed-dseaamana heeuse@pheet
di sposabl e di aperp suhlect op, | I er whj.c
shLe;IaI be | ocated adj aceig %Jiﬁ'f'h&ggep 1039?nml'.j.2\efﬁa?kh th ﬁ%'é g'i(rﬂ)&’rh?ny
user-contacti n§ | Sytrawayrpenspestive oview dHustrpting ctispen t!brle 30 kofalded

topsheet 50 and baekaifsi, 3As %gnwglel sﬂ&ntﬂ? ﬂggpgr 1of affixing ky hggt
30 to topsheet 50 E:afant crific | i shed by a variety 35

acco
of means known inB@ Ndﬁg'f'P(]iseéuﬁh'?%‘é’do?%HH&i‘v g"’fﬁ?&t 50, an absorbent

core 40, a liquid Impermgable backsheet 30, and crotch tensioning
means 60. While topsheet 50, absorbent core 40,and liquid

-

20 impermeable backsheet 30 may be assembled in
a plethora of well known configurations, a preferred
disposable diaper configuration is d@scribed generally in U.S,
Patent 3,860,003 entitled “Contractible Side Portions for a Dispos-
able Diaper", which issued to K. B. Buell on January 14, 1975,

25
o : . Absorbent core 40 is
interposed between topsheet S0 and backsheet 30, with backsheet
30 being affixed to topsheet 50. As described and illustrated
herein, the topsheet of a disposable diaper of the subject
30 invention is the fayer which shall be located adjacent to the
wearer in use (i.e., the innermost or user-contacting layer).
The manner of locating absorbent core 40 between topsheet 50 and
backsheet 30, as well as the manner of affixing backsheet 30 to
topsheet 50, are not critical and can be accomplished by a variety
35 of means known in the industry: such as by adhesives, heat
sealing, or the like. In a preferred embodiment, a multiplicity of
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sealing, or the like. In a preferred enbodinent, a nultiplicity of
spaced | ongi tudi nal adhesi ve bands 35 are applied along thefull 1ength of
backsheet 30 generally parallel to the longitudinal center line-90 of
di aper 10. The adhesive used for bands 35 is prefer- ably a hot-nelt

adhesi ve, but can be componl y avaj |l abl e adhesive which is
conpatible wit hsPﬂ'éeQ/;PF‘S éﬁ‘glnéﬂggs'eﬁe F§ﬂ5535 a% aprliss, algng the fult

Long|ht udi Inal ad@@%ob&ﬁi&s&&ﬁGDV@eﬁaaH?LpXrl;éILmebeeﬁe 56n ﬂuaﬂﬁi;&ﬁﬁ%r:”o
at those ocat 1 Qns - er uc heet acksne ve a
YR iaisen, 185, T eSS0 O CaRgeo b S mreee-

interface with
t opsheet 50, baekbheat hbt-mél@, adhdsulvenglumdlcaal tmdmwveosbauds/ 3avainitaef ace

! Peacest, bbGSEAP RS oD, LP 4 0Bkt D et o

on the | ocation ape and si Ze
50 and backsheegbBD. digper nl®berlasgitugdipat mﬂhﬁivamyéﬁaa&ﬂs’%@ affixt he

spacing ther ehetysahet sy th OBadRhaAnosh (& 1onsUbLAGLAT eRP Ui YRS ect

50 to backsheet rn the area be- tween erip ery
peri phery and | 5h§?ft'uéhaﬁ!‘;iFhS?*dé"éd@@%eﬂBeoPa'a%%o‘l"ﬁ ?CEOW!iMGneAaWneIt

?dhes ![ \ée sz t abiTgef ektemeagd loeaQbh Wt rd a&d&?&dh@.ﬁ-eb&liﬁheﬁ 505 ByekdrEake 4
romthe Eagtna c pan ennessee, an
i s mar ket ed t?mdg? ﬁ%ggé{‘ﬁg ‘t(?fjg(éﬁ'é'teog’@ﬁ SA%\% g%g:re fﬁépl SﬁE??"ZBN S
preferably forrrﬂuielgpadmgbbenmnl sechf longpaidinal 28hasidebbakdbels, 3ﬂd onhn
this regard, e a heet Ofeat
subst an'?l al I y | ent'lgégflgﬁér%%?slnhg%g%e?a%%%:gggg é&ﬁe[ ﬁgt ??'uea R °p'
boundari es are Fheel 58 aﬁﬂl Bﬁckﬂtﬂ%t:ﬂy wiTthe snembenoofidengitudital adhqsmg
di aper periphergar@s BS, vand e NPaRthd hﬁkéb@&é‘éﬁfiﬁ&ﬁa”ﬁ@”%s%e@’f tbXi N9
y

t opsheet 50,f0 ba sheef 30 results in topsheet 50 being interm ttentl

attached t otbacRYfficiently seguracionshesh 3oy basksheet 30 dpethe area be-
t her ebet ween. | tween apiet aigpet pdﬁdmt-y?»fh atld ehaapéMiphery e 18hgLbiRdINg

topsheet 50 to bagksheet e uaII substituted for the above
3058 4 of BbdFoen s

descri bed procedl% |ﬁ?e tedi at e nmenber (not shown) nay
be used to affix toﬁsﬁm;t—mﬁ[t_ adhesivessgi¢abl@0forsiusel as | lpngituaiinalg adhesiveent

core 40 bands 35 is available from the Eastman Chemical Products Com-
20 pany, Kingsport, Tennessee, and is marketed under the trade

name of Eastobond A-3. Diaper periphery 20 is preferably formed

by the boundaries of topsheet 50 and backsheet 30. In this

regard, it is preferred that topsheet 50 and backsheet 30 feature

substantially identical peripheral shapes and sizes so that their

25 boundaries are in substantial registry with one another thereby \‘
forming diaper periphery 20. It will be noted that the described -~
manner of affixing topsheet 50 to backsheet 30 results in topsheet
50 being intermittently attached to backsheet 30 and thereby
encasing absorbent core 40 therebetween. It is contemplated that

30 alternative methods of affixing topsheet 50 to backsheet 30 may be
equally substituted for the above described procedure; for exam-
ple, an intermediate member (not shown) may be used to affix
topsheet 50 to backsheet 30, similarly encasing absorbent core 40
therewithin.

35 Disposable diaper 10 is shown as including a first or front
waist portion 22 and a second or rear waist portion 24. Front
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therewi t hin. -35 Di sposabl e diaper 10 is.shown as including a first or
front wai st portien 22 and a second or rear waist portion 24. Front -6-
wai st p,ortlon 22 extends fromthe front edge 23 of diaper 10 inwardly a

pr edet Qﬁm ned di stance toward the center of diaper 10. The rearwardly
extendimg edges 25 of front waist portion 22 intersect with the front edges

of the contoured edydst 28oniordi Zperxténds perromp ey frak. ed@emzlsarolfyd,atptgg 10

f r ont war dl t 2 b "
L, g 1t Sy e e 1,
.

| ongi t udi nal | engt hs ERAgwardly a%eﬂd'%y%*mg/ et ofediroptir waistl portion 22
nbodi ments of di apeterk@ct gatterne! fron l f X
T TEIL 1 fets sonal nclngn o 5 SIS id

center of the X tan
| ength of the |apg:l |st %ortg'(S'HLa 3’2 atbe 2frentmardbe extending ippositef
di aper 10 which, i redgee, 260fi rearewaist mtmn Qh intersaetivitn tHe FéuF ga&gg of

hand, crotch porti t Ohki O d etyween front war st
portion 22 and rea(rwa/z%dsctidp%rb e 554 %9 {'%%?%Qﬂg@ave?"ﬁb@l?é AiAaes 25
bet ween the |egs o@“ﬁ’héWerVﬂfYOMWHefpopamculaC emisodiments roft eiapérn 10,

Fi 1 h ord
di aper 10 si tﬁggg ;ﬁ%ﬂ“‘” Sueh Nabist *Bektions, SN BN M e oF, the,

crotch portion IRGT tahé”?traﬂﬁ? O rear |YWetotorso b3 the Mﬁﬁrqu\gth

use. 20 Absomifettie aiameriO Weystbpommninahw ftohﬁ:r@%éié ortlons

i bl f t.atin kin, an ch
o bapabl o of absorhi A3PER T HrEhy 1B’ b efstrely, SR wainE okt wanterooremao

shgwh in Figure 1 ithej pthert handd ssotabnmpdrsiong G isi tyate mhrsionbefit diapeer 10
it is contenpl ated Helt@be foHE aJvai525poﬂ' oh %2 %RaoFgﬁnx)Ji?ty%; PSRUH’ \glglch

conmbi ned and/or, | am nated to form absorbent core
intended to abddr b AnHSCoriSaiPesitANeS betyera thel leas BE thenurearens edCrotch

¥m de vari Sty of si pestiend theﬂbl\.(s@rae? riatctalggr@ ngaﬁ%\ﬂhgs% I%F\glt).xdlﬁ’é]d
ot 0% b e 1 RS RR AR T 2 SRS To Shusted becwenr
. waist portlons 22 and 24, respectively, and the crotch portuon C,
cover the front and rear lower torso of the wearer in use.

20 Absorbent core 40 may be any means which is generally
compressible, conformable, non-irritating to the wearer's skin,
and which is capable of absorbing and retaining liquids. Whilst
the absorbent core 40 shown in Figure 1 is illustrated as comprising
a single absorbent layer, . - it is contemplated that a plural-

25 ity of absorbent layers could be combined and/or laminated to

(o form absorbent core 40. Absorbent core 40 is intended to absorb
and contain voided liquid and may be manufactured in a wide
variety of sizes and shapes (e.g., rectangular, hourgless, etc.),
and from a wide variety of liquid absorbent materials commonly

30 used in disposable diapers (e.g., comminuted wood pulp which is
generally referred to as "airfelt", creped cellulose wedding,
absorbent foams or sponges, or the like). The totai absorbent
capacity of absorbent core 40 should be predetermined to be
compatible with the designed liquid loading requirements and the

35 intended use of the disposable diaper 10. Accordingly, the size
and absorbent capacity of absorbent core 40 may be varied to
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generally referred to as "airfelt", creped cellul ose waddi ng, absorbent -

f oans or sponges, or the like). The total absorbent capacity of absarbent
core 40 should be predeterm ned to be conpatible with the designed quui d-
| oadi ng requirements and the 35 intended use of the disposable diaper 0.
Accordingly, the skésriAgthppldtiert ravpng fdanfnf%h%Qrth%ﬁ Feue40 may
varied to -7- vvearlﬂg 'R:F)l |tcat|on§l rang |€g rom i_nf ant% throu h adults.
Absorbent core 40 is sREAA 99N tFQIPe ™) 43P ‘furlmgF%S‘{jGne‘r A9 yfeﬁé‘el'r‘ggass
shape, and is i nt egeiegtatiy beungiass hghapn:f Y 10 |sahgerﬂgzd Ro Vd RNYrnf BQrﬁgfams
12 to 26 p gs. tq sor bent
core 40 is preferab “§bé{% e h?r?e?’? apprOX| n‘é?ely 15 5"¥°H8ﬂ§ ? 5
387.4 mm) | ongSwhéBTedlured albh@sl dbngitbsdrbent cere 40 isi pref@fably a bat of

ahG 44, Tespect | vy e dpproximtely W8, ZCNfERed " o 8RR efPUgREC NS |
across at its narr® g)r"‘ﬁggﬂ |'ﬂ“8FHf‘§T§'pGPPFQS'n I@e Tﬁ@ appereximately 10
capacity of the aiinthes (Used fasy aiaS)Obbﬁms o5 Grorik hﬁdpfﬁreéndﬁblzyaﬂéshgned
ItlquEdsgfa:I Slrgm g%sggggcg'gstnd?‘é e Ifjgrg{'%?&)'ydlarﬁﬁy,m?rhesa typi calag ?aﬂ\é’? 10
desi gned for (8e oacrons aAatt its ndrrowest ;parftisint ipreebtotaipbytioei Ghs Theombsorp-
20 to 56 9r &fffe cdda Bl el atiHERT §E%q‘orh%%%¥65m té&% &d“fis pre ec-

di nensi ons, shape and con uration of abs ent vari e
accommodat e wear er&b! Vaﬁ@?'ﬁ@ef’rEﬁnt?%fsb.'ﬁf'é‘ef‘ﬁr@ughs%rdhlw (retagn f'WE‘ absor fent

10

»

core may hfi"e a Va@’: ng callepejramy Agdhwulap*vdr' fgreﬁaadsfferabsoﬂserao mat@ﬁi\él M
contain pol ymeric gelling agents tional |ay of , tissue (not Shown\/
ni ght also be i ncI'S %gl rfpfrb\)ge ty ﬁ’éca['eﬂ'?PF& L‘fﬁ’éﬁtﬂ'}f-d ffor sk é‘nf“ @5t 40

t hereby reducilg ithe amfelenpsefeoalsl}yl wejghsifporor bal [20Mten wet t%dgramsl. aliso
i stri buti on of 11 aad,Be ShBHron, HoHR i B IRE BBl dhape ana
~additional layers %‘%"éﬁ@"al?ﬂ'ya‘ﬁﬂ@ﬁﬁf eS8 Wt%bﬂ!&)r‘@éfﬂd der accpgmodate
however, they nay wesrerdi Férajingt FEGEIRSAMRS RUlighoBHLDNS 2éigN the stosdrbedt
' core may have a varying caliper, or a hydrophilic gradient, or
20 may contain polymeric gelling agents). Additional layers of tissue
(not shown) might aiso be included to improve the tensile
strength of absorbent core 40 thereby reducing its tendency to
split, lump or ball when wetted; and also to helb improve lateral
wicking of liquids to provide a more even distribution of liquid

25 voided into the absorbent core 40. Such additional layers are

preferably coterminous with absorbent core 40, however, they\

may have different dimensions and configuration if desired.
Absorbent core 40 is superimposed on backsheet 30 and is
preferably affixed thereto by any means well known in the diaper
30 art. For example, absorbent core 40 may be secured to back-
sheet 30 by a uniform continuous layer of adhesive, by a pat-
terned layer of adhesive, or by a combination of lines and/or
spots of adhesive. It is preferred that the longitudinal adhesive
bands 35 discussed earlier be used to simultaneously affix absor-
35 bent core 40 to backsheet 30, as well as affixing topsheet 50 to
backsheet 30, | '



Absor bent core 40 is superinposed on backsheet 30 and is preferably affixed
thereto*by any neans:well known in the diaper 30 art. For exanple,
absorbent core 40 nay be secured to back- sheet 30 by a uniform continuous
| ayer Qj adhesive, by a pat- terned |ayer of adhesive, or by a conbination
of linés and/or spots g ey 4§ i !t is preferred. that t | ongj t udi nal
adhesi ve bands 35 di $cuscsed ear Fq‘rs be used to si,_rru‘"%paeﬁg'c?ﬂgﬁl Qr gﬁqk“%*bsE?r-
35 bent core 40 YT8relvkAserentoliayids\cabsagbeds foavki slgsarbpsheedres0sd of rom
backsheet 30. -8- wetthaykdlee@hdéFgdrinents, clothing, beddih§Pe U &b
liquids to thereby, pr %ylgcng Jqui ds f\bﬁorbecdogy Absor éngpc%ﬁa%bgfr%bmeﬂs
wetting the under garments: 2cPbTAPARLS SA3RATJL ATd SBPHEPEBISOBEIE i t A RrETh
a di sposabl e diSapefertéd mapterdaie font backsheest! .30 8 R oiPetriémd ﬁﬁﬁe(é@g

er 8020

avai labl o 11 om the RBSAI¥FEe dlifHiriide Bt dofishie® e 3B Monsanta"Ehenne

and . 002 isdh&rmpaslecaf between. 012 and0005S and). 051 nm)0ORn inches
t hi ckness, al t hougfbdtiveen f! exi §lg@2 hhquid i € jiBhedu
equal |y be util- Hodthaen 11 2x1 81012 bl n, TRESSTE AT TR s Wlhough

materi al s whi ch ar@hepnfiexibie. Jdiquighiimpermeableymatarialsnmay erualivr be nytil-

shape and contwur sized. t hAshwiea aitgin, |the tepmel™raesie! hdbnRaedss aatbridly
feature an enbossed

d/ t f.injsh i d | othli .
appearance and t ac‘f"ﬂ%g‘ iaor r gg?PEﬁhR{ Islfﬁ“{ ﬁ‘@BF‘ V;'ae?g?‘l'g%r"g‘ﬁ%é'(f) b&lﬁlf?te?y VpEYing
formed with passagdwpehiand mentours hef dbeapamain \bgty.s fit ois gireerdredt thar e
40 while preventi r@aéﬁ%ﬁe@@%a%‘at%e'érﬂtﬂufbésgﬁﬁeﬁmwgvaéﬁﬂn%jf%'P%ié@%ve’

bacKsheet 30 includes front and rear wal st portions 2 .
respectively, and Bpffositblireiprprarance and Jartle dmPEeRfian 28 H‘%ﬁé‘?%yba‘:k:_
form ng a nodifs edsHuetr 3 afy deapsind Wit )paRBaged WRIBACHEmiY Widl ¥edadleYoPN
al | sides of absorbent care 4Q form ng_ a rgi portio Zz t her eabout
Mar gi nal portion ?P"trﬁe?re% gﬁ"é'?’épgbﬂ”n&?t &Rﬁt‘ afﬁﬁF@{}Eﬁy he JparFagenef
peri phery of -absorliguid theretHfoudtor ni ng front and rear endflaps
L e As described above, backsheet 30 includes front and rear
waist portions 22 and 24, respectively, and oppositely diEposed
20 contoured edges 28 thereby forming a modified hourglass shape
which extends peripheraily outwardly on all sides of absorbent
core 40 forming a marginal portion 27 thereabout. Marginal
portion 27 thereby preferably extends completely around the
periphery of absorbent core 40, forming front and rear endflaps
_ 25 across the distal ends of waist portions 22 and 24, respectively, -
i\h/ and oppositely disposed side flaps extending longitudinally on
opposite sides of absorbent core 40 between waist portions 22 and
28, The exact width of marginal portion 27 is not critical and
may vary in a specific diaper, as illustrated in Figure 1. As an
30 example, however, the front and rear end flaps formed across the
distal ends of waist portidns 22 and 24 are typically 1.5
‘inches ( 38 mm) or less in length (measured longitudinally
on diaper 10).
Topsheet 50 is to be formed of a compliant, relatively soft
35 material which is non-irritating to the wearer's skin and prevents
direct contact between absorbent core 40 and 'the wearer of diaper
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25 across the distal ends of waist portions 22 and 24, respectively, and
oppositely disposed side flaps extending |ongitudinally on bpposite sides,
of absorbent core 40 between wai st portions 22 and 24.  The exact width o

mar gi nal portion {37 | AqARIorfdliy., €apsrERe SPYs Y bel iqdiFRRFnkiBIedid ARG ES

illustrated in Figure 1

. As an 30 . exanpl
flaps formed acr yoided diquid; p mtyofp%pgtepmqqe%

typically

e, however, the front and rear e
\ 50"331 A%d ibds odirected
td. absocthert (core 4038 Vadiows materials lengble uUIedsS4s Ctbrm

| ongi tudinally on _diaper_10). Topsheet 850.is tqg _be fornmed of conpl i ant,
elat i vely sof t 38PRERsd o sushi T Reguralfibfes decdny %e90, AL cabtooribersl:
and prevents 8ir ayinthetitafibeixt(ecgn, podyestentorcpolypropylehe)hca vombiriativn

di aper -9- 10

| et : o
per it voi ded 11§61 Botisof aie FyobBiy Wlecs? o7 b diehd HAERRET TN, dr
absorbent core 4Coriedi filmsnwhich aare orell bienawrdin ctheorant: opAhpactisalaryuch
as natural fiberprleferred WaRErIal (6P thBSnddtOSH 55: 8 norFWIVAA! Fabrlid pris. O

pol yester or pol

- or any of the retPguP

propg@lene , i nation of _natural ,and synthetic

a Co
rRig 3&9&%& BPIYRIoRYiene flRers, haing 2 \gdanien nf,Abput

art. A partidol anl,p [iseichr rasd Hecutesttyper 159D pobasropyiére 2 s\aitabiy €from

fabric conpris-
about 10 1.5 (s

<S8, ok 90 BRSS! ORE S8 B, G B

Hercul es, Inc., VistaplegiengthDditens! erefers tosahoberBbers thaviagr s lenigabl of
| ength fibers" refers toqug'nogﬁ,{?gbqrs haviqg 3,“{,?.ngt|li qf Qo,!‘&gﬁ\g'clj&%ge%st
nplated t C any o

159 M. It Is

conte at topsheet’ 50 coul d be produ

a nunber of nanuftgesheet 38 cquid be areduced Bymasw 9f A BUMBEr of mapytactur-

i ndustry. Fonsex3pgl protéysecedémmOniPiaviafabRy IR, tHOIndRY Y. SPYR-LaniRe,
carded, or the liké. Preferably toggheet 50 I s carded an tgermauy bond
be o d

by means wel | knd@Rsheet 39s@ayi

e ROWONEReIRH F\s

err

preferred topsheeheSfikeddiRPreferdbly, tapsheet5Qhis cirded andOthermally bonded
25 gram per Squro Yaldy Zeff QWA & %rbSUSkfiied 16 EAd' Mln Aoveh?Fhbricd?

grans per centi

20

S

30

art. A preferred topsheet 50 additionally has a weight of from

18 to . 25 grams per square yard, a minimum dry
tensile strength of at least 800 grams" per centimeter in the
machine direction, and a wet tensile strength of at least ° . 55
grams per 'c'entlmeterfln the cross-machine direction.

Crotch .tensioning means 60 are shown as being operatively
associated with the longitudinal side flaps of diaper 10, for im-
posing outward lateral tension on the crotch portion C of diaper-
10 when in use. As used herein, the term "associated with"
refers to the structural relationship of crotch tensioning means 60
with a particular side flap. In partiéular. it has been found that
crotch tensioning means 60 must comprise one or more elasticized
member 65 extending from an attachment area 70

located at or adjacent the longitudinal edge 45 of
absorbent core 40 within crotch portion C of diaper 10.
At least two relatively oppositely disposed elasticized
members 65 are utilized to provide evenly distributed
outward lateral tension to crotch portion C. From
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'machi ne di rection, and a wet tensile strength of at |east 55 grans per

centineter. ih the-cross-machine direction. Crotch tensioning neans 60 are
.shown ag being-operatively 25 associated with the |ongitudinal side flaps
of diaper 10, for im posing outward | ateral tension on the crotch portion
C of diaper 10 when in use. As used herein, the term"associated wth"

refers to the structtt{ra]%kmregratior@hig of crotch tensioni ng means 60 with a
particul ar side flaP 2Rt 8re1‘dr, CTatch tensianing gneans Alie>xdends rasross the

tensioni ng neans 60respectivenpides Bapnto ar IdEatRneWARH ¢4 I68GitBaRANIY Sutside of
extending from an aé,toqgn da Fearild | oca&ed at. or @gj&ac nt the .

| ongi tudi nal edge 45 of absorbent cor & 29 woestien (9t atirchment oiree 3P is aesr
10. At least t r e¢riticebl \howieyesi t 4l hasli beers ciduadathatciia cdrd@her Rodd effie
utilized to provid ViefHesh! 1sREL , I r ngion to crotch
portion C.  From e‘:@(')‘Pllgj mFBgt?, %ap #eﬁ%sg'lr'%d\aaégt,w%}lr&;t %he'{aZnéf'gﬂf’ﬂg Meaf P60
ext ends across the P¥HRREtEvefsdiaper) 18.t attachoeat i aneanidcihointd be located

| ongi t udi nal | y out sj f sdigéértt ahea 1énai X I t in?N ok c

area 70 is not 5 ;égieotrpcal ,l howevqer, L g'ﬁgéﬁ‘ggeﬁqeoﬁt ﬁgt pigtr'l’pg‘%}:i‘gr h‘?g%tf
nost effi- ciently @ ?ﬁfk?&gtt fere e rgbt"g‘iht REPEN Rastion (Gnsildninn thesefare.
portion C of dikbercdritemplatadhtieatt attachméntshesd JobeoliiC Weetocdited!

adj acent the | ongitudinal side edge,of rJ ry 45, of .absopbent core 40
within crotch portion C. It is, -hteh%ef@&%',tgaﬁ\é‘ﬂWeﬁﬁpﬁt 8{1 Re§riphery 48 of
attachment area 70 ab8§eFhenSe ¢areattfd om arhetheotnrigitudinal sidel cflaplgadjaéent the
peri phery 45 of absgnrbPRidifs G ¥ Ut i ' | a e

adiacent the |ongi tudEnaI edgg 0 peri%ﬁ‘eétgglgqﬁ %ﬂsggrggt%?{tg%rogk4 °w.“'t'ﬁ%‘."r‘1
crotch area C. It HHFOtENAredetn 1Buhas 3lae heen found (thayitiisaeritisal that the

el asticiZzed merltfer sel@bticite@ndndniltehs B sOERA! RoMA atthchivieitN afEdt 6 within
St uct ural T equi renEiRicln arHeN: arta . THERHPE gl talg: eptside e grpten
wi || be establishedptstiemdhor iSught strusturak requiremient eansiuves ahasi the HBSired
crotch portion € outward lateral tension. will be established by anchoring the
source of that tension outside the crotch portion C. '
20 As illustrated in Figure 1, crotch portion C will have an
approximately predetermined length L for a particular embodiment
) of diaper 10. While the exact length L can vary between various
t embodiments of diapér 10, it is preferred that crotch portion C be
located approximately "in the central portion of diaper 10 having
23  jts front edge located approximately 35 percent of the overail
v longitudinal length D of diaper 10 rearwardly from front edge 23
thereof, and having its -rear edge located approximately 50 per-
cent of the longitudinal length D of diaper 10 rearwardly of front
edge 23.. In this regard, it is preferred that crotch portion C be
30  located somewhat forwardly of the physical center of diaper 10 to
~ more closely correspond to the anatomy of the human body. It is
also preferred that the narrowest portion of absorbent core 40, be
located substantially in the center of crotch portion C.
In order to impose outward lateral tension on crotch portion
35 C, attachment areas 70 are .illustrated as located on the respective
side flaps of diaper 10 adjacent core periphery 45 of absorbent
core 40 within crotch portion C. While attachment areas 70 need

AN

-11 -



20 As illustrated in Figure 1, crotch portion Cwll have an
approximately predetermned length L for a particul ar enbodi-nent of .diaper
10. Wiile the exact length L can vary between various enbodi nents of diaper -
10, it is preferred that crotch portion C be |ocated approximately in;the

tral ti | | 2 [ e | t.ed 3
appr oxi mht el y 35 Bhreenpeate, porackhel tre | AR roheR fE B, OF Riiorpent goce 10

rearwardly from fPRenit isigerefertack t@ofocase dsyrlyiatipghmenteareasd ppproeimatd

approxi mat el y 50 tR&cent@hlof drotéle 4reaoC!indorddr ke mbre & &Hiytirrabuld th
rearwardly of frong ed!ge 23,. In this regarg, ,'It Is preferred that‘cr.ofch
portion C be 30 °OPBYEEteOSIAMHRErFATRSS y&m‘ e pHjles etehntensianing

di aper 10 to $ror eveahssed yareoshewpod tomplisiraad @ajr aff bppositeryn dixpbied | t
| s al so preferred,that t portion pf 0 t corg 40

| ocat ed subst ant ?!ﬁ*@ﬁ\&t égﬁscée'%\tl\grg of crot gﬁpeﬁﬁgo%&%grpﬁ’pora& aggacpr'rpose
outward | ateral memdipeings 1&.oitlspeantempladed thataanyotuember afcelgstiCizade
illustrated as | QaigfetsOfs t ESARAH] [ ; it 3Q5Hh | aG@nt
core periphery 45 of _agsgsr bf!e%%t'acor eﬁgoyﬁnt?htlﬂﬁ ;cérs?{agﬂ%oﬂtl on %ﬂ@\?\%ﬁﬁﬁ
attachnent ar eas 23806iated with each of the,side cHans) offiapent 19 H® Aalqcationt

portion of alpgor Wz@@ftﬂuu@oouigadé SofPePdRAI POrtich | O3t éstabfiBhatie deahiet
areas approxi mte

e center of crotch area Cin order to nore,evenly ..
distribute the oQHIMPTH ¢ ARErR, 19Nsan,  fhgreong n%&ﬁ@,"g@w '3 Bgsay’ of
tensioning 5 nealestidzed eanemilens &5 couidri si ng aextand Grfono@tteshimeing area
di sposed el asti ciyge : ndj wal, on - T
ment points 70, i7t6 P%%f%’%ppgfse'get%%f?gﬁ ﬁhﬁg‘é'?t%f e e‘l%st‘)icegl'_gkegﬁrjrg{:n%eers\d
65 coul d extend fremembeeed cthatcsuch elasticizadnmembers 65 afesteiimpoge wpytr,

each of the gsde JiraPtateraldté@isien léh tcvoteH GortioANCLond s imiusdi @ ldiypeseasi de

of crotch portion Cto establish tpe de§ red outward éageral terskonh
thereon. Accordi'fgly, a %rﬁ?ﬁ?'i‘iyr ' attachmens areas fR, 1o @scoppiigh that

- extend from att adbnetibnar oks Aised Herelri,i the tarisi"datwdrd riaterki"pdension C.

However, it must fgLamenbered {iakeqtfiimeht that itheIreBuHAR IR Vekfor
| npose out- 15 war Mt eral tension on crotch portton ané SO nust Dbe
di sposed established by the crotch tensioning means in a diaper of the
20 subject invention while in use will have a substantial outward
component oriented approximately outwardly normal to the longi-
tudinal center line (é.g., 90) or central axis of such diaper.
Therefore, in diaper 10. as shown and described, the tension
vectors established by the individual elasticized members 65 would
25 include a component directed outwardly toward the contoured
edges 28 thereof substantially perpendicular to center line 90. g4 .
While orientation of the elasticized members 65 can be altered by '
varying the included angle B therebetween, it is critical that the
resuitant tension vectors of such elasticized members include a
30 substantial outward component in order to establish the outward
tension on diaper 10.

Elasticized members 65 are illustrated in Figure 1 as extend-
ing ‘outwardly from attachment areas 70 thereby forming
substantially V-shaped elasticized tensioning means 60. In par-

35 ticular, elasticized members 65 form the vertex of V-shaped
tensioning means 60 along single attachment lines 70. This
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I n * directions fromattachment areas 70 to acconplish that function.

As used her ei n, the term"outward |ateral” tension defines t he .

T equi regent that ‘the resultant tension vector established by the crotch

t ensi ogisng neans in a diaper of the 20 subject invention while in use wll
have a substantial outward conponent oriented approximately outwardly
normal to the | ongPrtieylarnd-sbane eFtnucturg ehas, beeh dHusweatedl omdyi SasdfarsuCh

di aper. Ther ef or eexamipidi, 29t Hasabesh n t on vectors
est abl i shed by th%:g;]l vidual el ast] c?ggna g‘nﬁe?EE%%ﬁQSt' ggi él.lm?l% §rideeed

conponent directe VaYal ?"Eeé'\ﬂar%‘ VREdWofeiatival toddbe dangitiedinal center
substanti al | y perlisedB@ubfir diapeeenperinl bR@ed0to \iipoSe OLLEM! %iﬂ}d‘)flag}gl

el astici zed r‘rfg'rbe ca red_by,varying.the included an
t her ebet ween, it f?sgé?tlc&gf) fﬁé'{'&t fhe?} g%q.ﬂcfé’ﬁf’gt"éngfﬁﬁe’\'/eﬁté‘r' b%‘PWsm'cW

el astici zed menbefespest| tadFiguee 2suklassicided neamibversd 65 06370 N8N ts bR taHGkAry T O
establish the outcwal_{},etae I.C
el Ro dér?eoghoglper E‘o?‘%u ki ag | iuﬁqgg{lalﬂ a‘?ﬁﬂ?@ﬁl[

illustrated in Figure as_ ext end-
areas 70 thereby or?ﬁ'ﬁﬁ'sUBSt 3Rt |3§F’I 3?“&'1 s¢rpatel thexsdesireddovtwaridoriategal

nmeans 60. |n par -tedsiort mul:austchebasﬂmelzed THEFReLR @%*Hrm thbem\e?v.h%n of
V-shaped tensjpn attachnent 1ines 70 12

| s_60.,alon
- particul ar \}]gﬂ%{ggggt FEbera g%s'sbé‘gﬁ eritigat rexcent othat égc'énmé%aﬁ'iﬂ e,
as it has been fonust tb?atsumcﬂenellyamng:|medxtmrd)érmnmdcmménalamalsmexé end

outwardly relati vRchtioh h@néﬂﬂgiﬁéﬂv Bﬁh:ﬁ@”&#&émﬂ%@& t?ft @iaper 10 in order

to i nmpose such outwar as described in
gredat er detail bel ow t?fdfeﬁs;S%cF"RQ?eFiSQGFeOQtWMChs‘?tQﬂatet}mmrbm @btaan

bebstjbstan“al ly .smiomecar dr@ttaﬁlt@\sﬁawgugaen%ﬂﬁtghle? @J»@rut;f&eh' @g diaper, 10,
subst anti a ar en i.ne and sti create esife

outward | at erlaslo sa‘hé'l &Hggn (?Yofeﬂf‘t d8r Braw suchnrroteh partios, & pugwatdly in
i ndi vidual 10 edsesti Jitmsd miheineveords ithe ndlaperi 10 calll eiaptan hddstiisdy
menbers nust he Slﬂﬁgit%'d‘?rgl or84 1P I?% ﬁﬂﬂc!ttr?m'a@ aghme gt i@’ graotcg Itgn-a

| ocation Iongltudln | 'y out de of cro
sioning means 60 may be aff’xed to diaper 10 by any of several

means well known in the diaper art, a particulariy preferred

20 diaper construction incorporating elastic strips is described in

detail in the hereinbefore referenced U.S. Patent 3,860,003. In

addition, a method and apparatus suitable for manufacturing a

disposable diaper having elasticized portions are described in

U.S. Patent 4,081,301 entitled "Method and Apparatus for Continu-

_ .25 ously Attaching Discrete, Stretched Elastic Strands to Predeterm-

(g ined lsolated Portions of Disposable, Absorbent Products" which
issued to K. B. Buell on March 28, 1978.

In this manner, crotch

tensioning means 60 are associated with each of the side flaps in

30 an elastically contractible condition so that in a normally unre-

strained configuration, elasticized members 65 effectively contract

or gather the longitudinal side flaps of diaper 10. In a preferred

embodiment, elasticized members 65 are affixed to a portion of

backsheet 30 within the respective side flaps of marginal portion

35 27 as shown and described. A suitable adhesive for this purpose

must be flexible and of sufficient adhesiveness to holid elasticized
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In order to inpose such outward lateral tension on crotch. portion C, crotch
tensi oning nmeans 60 are affixed to diaper 10 15 such that t'hey tend to
draw such crotch portion C outwardly in use. Thus, when worn,’ the di aper 10«
wi |l have an el asticized longitudinal portion in its crotch portion C* S
VWhile crotch ten- sjionin e affixed tg diaper 10 by any “of
several means vvé??"“k?fcﬁ/vn% H?Cgfa %t?/ @rtw"'ée pHie i glastis F?d pF‘éF‘QFF%da'ZO

di aper constructsteatchedCor pov aﬁdh&gw&l aeiich bbsi peen Sushaiso&ithedatusfhc@&tyal |

i n the hereinbef d e |

met hod and apparr%t E‘é{sw gfg Pgré%sa{a}% %ﬂgfaﬁcqgagéjsg osaBiEj ld %éﬁ"s‘\ﬁ%ﬁ/i ng
el asti ci zed por¢¢maaloe désGolumbys, i @hio, San@aﬁentarkewl aaierethe ttrade

" Met hod and SPPatah S'Cf tem&zzeu- EFoRHF t¥ndbhd) é@rn@t,ﬁbesmes:&md

El astic Strands I ned i sqolated Portions of Di_sposable,
Absor bent Pr oducitéd Wcﬁ'qpﬂ'ub@l iposych @n pglastically W‘EH“Z@" genditionin i s

manner, crotch tARsimandér eewn 69 @dr&ewelweéhwskmeeam tie bPE SFele

fl 30 | 'ast i cal | tractjbl i) L]
nre. Strained COMRSy SHPHHECEHL@ETRRLE A5 B obe TEsihiacerBe/ Y BbikPaL

or gather the Ioﬂgntmdl batkshebt Bbaperpfalde:amwem portiony edferdieposable
enbodi nent, .al as e f e hO et 30
1 &a ef %gﬁéq’ c%ﬁ];ﬂcfe@ (felé por? &IeQBF‘Ib) ri%t' gﬁ(élfﬁtlﬁ

W|th|nther spec ve SI own and
described., A sutsoamfethqmtvetcheﬁ Qiﬁs%mﬁaﬁms@bw@ew%l eX| bl e and of

sufficient adhesivengge hatsabd o &%Eéﬁtl&edram Iwhich eldSRitPadd nﬁéinﬁ@s 65
backsheet 30 whil e the elast|C|zed stret

n esi. ch
has been used wi #® SaFMed s BPY, critica t@‘{ (S'FYt ﬁlesa'b‘(lr geml"ﬁb Ef%‘ﬂ¥ '8 byJ
Century Adhesi veslaeﬁtpmaeémae siictCals undtusal Gabber armt easmmteﬁilmmdecht he

trade 5 me " Cen 22 ni y i r por -
ated into di §per 90° {'}‘Yl ﬂ%h m(—?& %I cgfﬁbﬁcegﬁt ?gcgﬁﬁ{h} con'{c?t | %ﬁmil %qg
manner known or theoeidthboe WW@%I@QWWﬁ rﬁstFfe"mttc"'ﬂ&ﬁl-e?&ﬁ'pl%mcauy
el asticized nenbges B8 UR¥iele §t3@§,p&@df.-aa\l or038mmatd i26a4mi i ON t O backsheet
30, or, alternativel Yy oPOnraér'eO”SIrﬁ’faa‘ﬂxﬁg St% agheswes. elasticized members 65
may be affixed to diaper 10 in other manners well known in the
20 art, such as by ultrasonic bonding or heat-sealing. A preferred
elasticized member is manufactured of natural rubber (L-1900

Rubber Compound marketed by East Hampton Rubber Thread Co.)

having a width of approximately 0.25 inches ( 6.35 mm), a
thickness of approximately 0.007 inches ( 0.2 mm), and

25 producing a tensile force of 100 grams when stretched 100
percent from its relaxed condition. ' st

Diaper 10 is further illustrated as featuring outer fastening
means or tape tabs 31 affixed to rear waist portion 24 near the
rear edge of diaper 10 for maintaining front waist portion 22 and

30 rear waist portion 24 in an overlapping configuration when diaper
10 is in use. Thus, diaper 10 is fitted to the wearer, and a
waist closure is formed thereabout. Outer fastening means 31
must, therefore, be affixed to both the rear and front waist
portions in a manner and with sufficient strength to resist forces

35 acting to cause such waist portions to separate during wearing.
it is contemplated that any of a variety of alternate fastening
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10 di aper 10 nay be contracted (e.g., by pleating) prior to affixa- tion
of the unstretched el asticized nmenber thereto. The material or materials
fyom whi ch el asticized nenbers 65 are forned is not critical and nay be any

f b b | bb
Of 2 e ety {abhe, chORLES EREERs! afARLRS LIBLUE SHEBE: o' ene
ponurethandJkQ§rﬁ¢%#¢yeqvhb11Abehubiléﬂadtaslieatnanberme655|§lnot In

critical, ang dydtcptdy £ i e r oy O 0 gAnm or
nore. In addltéon to adhgayggsmgﬁfasgfgﬁgggﬁb ﬁ%gyé 32 cgaﬁgqgg F% ed to

di aper 10|lfiﬁﬁmﬁu%%nﬁ§rEhQBYTSRﬂBﬁﬁ FHPFhéSZGescﬁﬁpedsaéhU§sPﬁﬁent
ul trasonic iS5 D4 Ereitseal r'nepe naatehehgeSyeltaﬁxt lf@tzgds@a@amel S

manuf act ured, 0 ubber (L:1900 East
Hanmpt on Rubbe ;&%$edﬁﬁtﬁﬂ) ﬁﬁﬂ?ﬁ gwath Flépﬁpog Pga 85 ﬁéhes (
6.35 mm, a th|ckmesklmstappedxnnaFeburé QO?lknhhssforther bee&.Iommb, and

25 prOd“C'fﬁﬁé'iﬁnéié rfgécf??gse EPfflgqukagﬁFurtae %Q?E%He e#%gc@g

percent fro S Tel axed cond "ustra
featuri ng orerthesceptalh penhionrCt apednapgr310af fatxeghmenteareas 0

portion 24 r@t%ui&‘ebé €8pp6s9Ley HEQBSEeHOw‘lQhE’iﬁb%@bW %rft&%'ﬁt Ot

portion 22 and 30 _rear waist _portion 24 in an.overlapping conf | gyrati on
when di aper H§F¢§a¥%Yu§Ba°e¢h§§°mdPﬁﬁePnQGhﬁ§ PﬂiﬁeglﬁGapﬁg Wearedt &36 a

wai st cl osurgeés detaedihber enbeuw muSkt be h@s:t gtieatetedhan3l nust,

t herefore, be affixed tg ?%9 t he rear,.and fr.ont ga % rtions i.n manner
and with suffRREQRIMAELLY{A3FE PRAsHipBEZdN3QTdET, Pﬁ% PEPEETSE h
Wa<t port|omsommtse@arauEwdnd|mgtEEanlngnshbnlsamombenpkabadsmhmt anunof a

variety of ALRLPAUEHREST TP Ple” 1hornostBBIRGCE G LrKELELS Syale

pat ches, ons, snaps coul d equal I'y be ut
f ast eni ng nE&h%PG&ed atnaahpeetepreaseﬁﬂooﬁn@nﬁlam@stém mgan&ﬂhezlnly

conprise tapgpildd Brém 8ﬁet Hﬁo¥h§938§dmb§ﬂe t%%xﬂ%%%rr'olﬁ‘iha't’él 1%%‘:?&%

3,848,594 entitled, "Tape Fast enlng Stem for D sposable D _apér
i ssued to K Hsefkicient\pytwaed 1stergi tension 15 created 1n the

crotch portion C of a dzaper 10, and the advantages herein
described cannot be achieved. If attachment areas 70 were
éach to be located near the centre of crotch portion C
along centerline 90, (i.e. W effectively equal to zero),
such a placement would not he_deSirable as crotch
tensioning means 60 might then tend to precipitate bunching
of absorbent core 40 in the crotch area. To avoid such:

i@r/ bunching, attachment areas 70 should be located at or

- adjacent opposite longitudinal side edges of periphery 45
of absorbent core 40, as shown in Figure 1.

An alternate and preferred embodiment of diaper 10 is
shown in Figure 2, where disposable diaper 100 is
illustrated as including a pair of outboard elastics 180,
with one outboard elastic being associated with each side
flap in an elastically contractible condition and being
spaced laterally outward from elasticized members 165 of
crotch tensioning means 160. In diaper 100, attachment
areas 170 comprise substantially laterally extending
attachment lines and elasticized members 165 extend from
such attachment lines in exactly opposite longitudinal
directions such that elasticized
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As illustrated in Figure 1, it has further been found that in order to

i npose sufficient outward | ateral tension on the crotch perti.on C'of .di aper
10, attachment areas 70 shoul d be oppositely disposed within crotch porfion -
C and laterally spaced fromone another by a distance W It has been ,

determ ned t hat }A@mg;s bgsnake gc_roeﬁ,t,gg,. tahanemt er@h? Mafho3mm on a di ‘ars

in order that apﬁaﬁm abl e anmpbunts of outwa ensi Sna%%ns%bsm

est abl i shed. heRralflqle the cretralnlopgitudinnli axis 490 tofe digpersitoel y
di sposed att achmAbsoetieras céfe Of uoa igli imeltrak@daéfl inglgaing! ¥ %EgdllJJeQmof’”e

anot her. by nore r oxj nat el I nsuf fici out war atera
tension i s creat é‘g?‘f]'r?e?‘ﬁe"‘é ?ft%' 1%6 F‘U"E}n@%F 3°'d|°85§9""10deﬁﬁﬂa'fhe‘° the
advant ages hexr ei shaps ofi aiubrbs:nnodorbewmhl Bueldl. multiliyat lade bRt 26r@asyg 0
were each to be Isocsfi'{o%ﬂw n Ahgxﬁﬁghr g,lfo%ugﬂogc o Orﬁq’.ﬁﬂggﬁg gﬁnf%ﬁittyvxﬁﬁl ;

centerline 90, (1. W ef ectlvel equ 0 zero Sud

not be desirabl e'aa@"érﬂhlﬂﬁ‘ BEASN® mgerrmangs GIqutgmeit heeripbery t @s men-
precipitate buncﬁbagdo;b@};sorbent core 40 in the crotch area. To avoid
such bunching, attac mant a} g 8 shoul d be | ocated at or adjacent
opposi t e | ongi t udi nal ‘§?‘H'e 8 psirated, s ¢ MorefpPrafeniask smbegirentoof as
shown in Figuwe fhe Allapér errnateesabrécprmmhned Wil iNeE ol tbardi @1pSticslQ8h S

h in Fi . I d |

ot o out poafAREP, S1aBRECHR, SioaREM toteitiurnal 3194 Hagh, 5 malGina ar o
with each side fpaptiom 327 cland i beinigy wmmesttuoblch-amrmmtmaammu ngo
spaced | aterall yaggrn\g@rg\g r,gg%ejaiasmecwéqiepenbﬁ{@s 1@‘;},@{ wora cly; Qﬁs'l%' ng\J

means 160. In df aper 100 tachnment areas 170 conprise substa

lateral Iy extendMiy "é‘?‘fea&‘ﬁ?éfﬁ'z?‘? 189 SPRNiBLAsIy éf’?éﬁ"'héﬁb‘é’r"éc’m@"ém"éﬂﬂ
from such at{sichfvesas! i nbraper GMGththWpGHuiﬁ'altwgaridtdbﬁabxd-hﬁQCtdfOrtﬁeSUCh

that el asticlzedy,p fRHGS hORiELE sHIpl S8 BAQEILADS: | ATfld UBLDALY and

core of the diaper of the subject invention. As described above
with regard to diaper 10, crotch tensioning means 160 are de-
signed to impose outward lateral tension on crotch portion C' in
20 - use. Unlike crotch tensioning means 60 however, crotch tension-
ing means 160 are oriented substantially paraliel to central axis
190 of diaper 100, having substantially no apparent outward
component of the tensioning vectors established by elasticized
members 165. However, in use, the wearer's legs will tend to
25 bunch diaper 100 inwardly, putting inward tension on crotch \
tensioning means 160, Such inward tension is resisted by crotch \v
tensioning means 160, thereby establishing a tension vector
having a substantial outward component which tends to impose
outward lateral tension on the crotch portion C' of diaper 100. It
30 has been fouhd that to permit the bunching normally created by
the wearer's legs to establish such outward lateral tension in
diapers having crotch tensioning means 160 oriented substantially
paralfel to central axis 190,distance W' between attachment lines 170
must be at least 60 mm. If distance W' is less than approximately 60
35 mm, insufficient outward latef:al tension is provided in crotch
portion C' to reduce sagging and .bunching therein, as will be
described below. W' is more preferably from 10lmm to 115 mm.
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tially, parallel to the central |ongitudinal axis 190 of diaper 100.

Absor bent, core 140 i.s"illustrated as including a second | ayer of absorbent
materi al 147 whi‘ch does not conformidentically to the 5 shape of absorbent
core T40. Such nultilayer absorbent core 140 is shown as an exanpl e of such
a cor &-havi ng a plurality of |layers which are not coterm nous about their
peri phery, as nen- OuthearcbelasticBi A80r are0 prefetiblyt rajaeddas asufficient

preferred enbodj oL [ r h i ' LAN | { he
out board el asti Laggﬁ%oa;sft%f)%%dﬁtggpcf?]ggefp_té%' gfﬁﬁghﬁﬁ hﬁ%\gﬁsnﬁtbgdfonanggllede
flaps in margi nswbgiantiably indepengdentearsione 0fyrach eutbaardinelanticsl froaper

100 agai nst thegli@yratcH REn¥RAIRS meaHaus, A¥NEIdPePeindi BRE kel Orillibbedlave
el astici zed | eg ,openi n??i‘t"l n additTton to,¢crotch tensjoning 1S neans,

Di aper 100 flurt APt jaqtpey’y setersatR e, ablipof eFotcheteniiening: meaps 160

?E' i m L ed tshapetzo ?’Mo@é&fgﬁ%Ld&ﬁ@?%tﬂgvai'liela_&?ﬁﬂr b&%ioﬁ?h@tr@htt hanigtnﬁftOL
e subject invent,ian. escri.bed. abgve W regar o .di aper crotc

t ensi oni ng meanf’ R MRALre iséﬂ'é%'ctaé‘qr%ﬁyséeﬁﬁ'f’a/a?&‘l'ﬁttg?a‘Peqréﬁs# $8%n

crotch portion €reatad2by owutbmardUaelaskiesct®0.chQutbsardieigsties18066rdateca/er ,

crotch tension-_j a | ent t gni,d al | r .

central axis 196h§$ ﬂ?g‘{pﬁﬁﬁ?’% Eﬁ%\%aﬁg‘qsﬁges?%%ogl f’é/ér%ééggga%eﬂr\@ &tﬁg\tﬁahr d

conponent o010 t htensdoringnimepnsecibdr provids| dutinarrdh Jaterak ttensioed arerdretch 165.

However, in UsepoFﬁ_@nV‘Gayfr??ﬂde?g%W lAd SRdwn° i3_5Fir$J?"é”§b outb BRd 48199-

i nwardly, putting 1nwar, ension on crotch _tensi o ng neans 160. Such
i nwar d t ensi on t&sr b8 willy Prgferabliv have, anosffastiveatendtbo S whick gy sub-

egt2bl i shing a beiRiNY VIeRGeFr faan Nthed rediifad !t fealgtR Ut oFred p6RATIRY EdFotdi Ch
tends to inpose outward | ateral toens En oin t he crﬁach ortion C OL dltgper
100. 11 30 hatStREA G RATndE0 o BBIiiE SRECERINE e kerauss ouipeardd by
t he wearer' $5| egtastizse38abares ldesighed utonvaprbvide cleg) dpentngsn whicti @xeérsd

havi ng crotch t L.opni 68, Or. t | a el

central  axis 198%@%5&%@%?&\/\@& cgﬁaé@%ﬁéeﬁ?é Io?géeﬂse %r%uaé?{ ebé ‘é'.b _ﬂFéast
60 nm |f di st ansedescrined aboveharotgiprtensioning \me&ms33160 meed oniyufeitendnt
outward | aterahqgt ' LS iR @A ' r r & it 0 reduce

saggi ng and bunl(t: iiﬁﬁa:?ﬁ{egr é?rigx?g@ﬂ&ﬂ?ﬁog’gﬁggsﬁ FE%@“bE?%’F / is nore
preferably from 101 vse. bothydiapers 10 and 100 perform generally in identi-

20 cal fashions. For example, disposable diaper 100 is generally .
| fitted to the wearer so that diaper 100 conforms to the wearer's
waist and legs thereby providing protection against leakage. As
generally described above, after diaper 100 is fitted about the
waist of the wearer, tape tabs 131 are utilized to affix rear waist
25 portion 124 in an overlapping relationship to front waist portion
122. The extent to which the rear waist portion 124 is overlain
on front waist portion 122 will depend on the overall dimensions

and shape of diaper 100, and the size of the wearer.
Figure 5 illustrates a partial cross-sectional schematic view
30 of the crotch portion C!' of'diaper 100 as it would generally
appear between the legs of a wearer. As described above,
elasticized leg openings of diapers tend to migrate into the
creases between the wearer's leg in use, as shown by the location
of outboard elastics 180 adjacent such leg creases in Figure 5.
35 However, crotch tensioning means 160 would tend to be located
generally below outboard elastics 180 and, as described above,
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Qut board el astics 180 are preferably spaced a sufficient |ateral :di stance
from such crotch tensioning neans 160 to enabl e substantially i ndependent
action of such outboard elastics fromsuch crotch tensioning means. As, uséd e
herein, the term"indepen- 5 dent action"” refers to the ability of crotch

t ensi oni ng rrean%ermﬂ thlmis&e SO ARSI dtRFaOWENGRDA bRl &oith t SaIRid M B out

relying on or belng gBalre significantly by tensi gn about the wearer's

| egs created byd!iﬂed'o ! e'lh§§F‘P¥,sacltHE9 '&uf’ B34re $2994Rg unghing, efidager nyg
fit of diaper 1960 ab@nﬁeetmahbega;sofoftmevweaﬁr, anld limpeowing)) ab8thédted)sfioni ng

rlrggnsA:SLGthrow de omrd Iater egﬁsrg%rl\c{neg %gh\d)%r)g onf y g‘hp%lﬁgﬁr
ef fecti VZ ;)\&]/ng![ butivadd clnemsiogulon sthantt:u-atctryI portien bhaunzrk; rmiul rc&dtdleng?h
corr esponding CtahGhnirlISheis"Js PR 10 HBIGS rainBARCEAICK bobRoRegRUSE

out board 15 elastics ar e e5|gne to prov eg openings" eéxt end
around subst ant hearer ithethe weaner!s chedy @nd m@nmaeebumchleg ofvdiaper 300,

descri bed abOVethér‘éfgC hficﬁ'i‘t%'tﬂian na\mpéctmo e edoigeby s%&%wcéso d:PEétW ons

| ongi tudi nal Iy out si of crot ortion . I'n use, bot |apers 10 and

100 perfor m gent?t® PPsprbentecore Y9 apg W&QﬂVoﬁﬁd“‘:’Pﬁr '%‘P{pf‘é" fsadabl e
di aper 100 1@ gmaglel yftent peehitted by &ﬂih'r@lisé%abbﬁ Fblﬁi&ﬂnéo@iaﬁéﬁioms to
the wearer's wai st tb%s therebyF.grow d{; 8 8 qﬁ on_ agal nst. | eakag

As general |y descrl %y €29 FIgPEREr 31809 & ¢ FFF@tﬁbBGft'?he"r\ﬁéFst of
t he wearer, tapsed:musall?.ﬁhanaiatwlewsedf tpria fart diaperwstractdtes whithodo 124

in an overl appi gy Flpor i I Elélhﬂ‘ufer ¥rbt tce}\s%iﬂéopne%?\g o}_hawfx;%%%gi v

which the rear wals S over ain o nt wai st
wi || depend on imeentienal [Indpattiewlans l:';serrsh&p&lu@traieap@rdlgggsamddtamrs| ze

of the vearps. [nieh Sineludéd St SHAIE ?ai?%?'éﬁ:st‘?é&é& lligcbbeﬁﬁ'l ss@ﬁﬂ'ﬁt laﬁ

view 30 of the crotch portion di aper gener al |
appear between 3PsRryenys carey %aréf desgribede iiBe Hsea ki, e'éFH§H°€| z'éa | eg

openi ngs of di apgeai CE t ferid QloAlnfigrateO inke ﬂ-reemeb%t VIRgN crédsesfabAd’ S
23 CFeuses o B Ind okt YehSidnitly WIAoF Flepraséne Tveitish o the> "
. absorbent core A and the balance of the diaper located between
20 elasticized leg openings E tends to sag downwardly and bunches
inwardly in the crotch area. Such sagging/bunching vitiates the
aesthetic fit of such diapers and impairs its ability to contain
voided fluids therein. Similarly, Figure 4 §l|ustfates a prior art
diaper having dual elasticized leg openings, illustrated by. the
25 inboard elastics e and outboard elastics E'. As can be seen in
Figure 4, the dual elastics similarly tend to migrate into the \"’
wearer's leg creases in the crotch area, again permitting substan-
tial sagging/bunching in the diaper crotch area. Figures 3 and
4, therefore, illustrate the fact that dual elastics alone do not
30 achieve the outward lateral tension of the subject diapers because
they lack the crotch tensioning means of the subject invention.
As mentioned, aesthetic fit and containment characteristics of
such diapers are greatly compromised as a result of this general
tendency to sag or bunch in the crotch area.
35 In contrast, it can be clearly seen in Figure 5 that the
crotch tensioning means -160 of diaper 100 being oppositely
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.35 However,- crotch tensioning means 160 would tend to be located generally
bel ow out.board el-asti cs 180 and, as descri bed above, - 17 - tending to
"isnpose, outward l‘ateral tension on crotch portion C of diaper 100, thereby
acti nqﬂho reduce saggi ng/ bunchi ng of diaper 100 between the |egs of the
wear er-fand i nproving aesthetic fit and containnment characteristics of the
di aper. By i nposHisposeduddiacent ms'eo}#%ranuhdaterajly:hqaaécﬂiﬁ-rbmobndia”irﬁkﬁher

100, crotch tensiopi RgopE &ﬁérﬂwﬁpeci Whiakh OfF BQ. tweer ﬁghﬂ%ﬂé%{ €&Ch pao'{%égéby

C nearer to the wearel and mnimze
facilitating the dfecteRd Wr "UB?%Fed’“éﬂBE@ diteral dtsr\em Pni the cabtnby Ipention

core 140 and great bf dneﬂu;elm,lthmw IgHeatif r@@@cx%@ s£ 'f-@g%nef BGHchm in
permtted by of hermse rsa%gg gpunch# g ckagers his regard es 3
and 4 Illustrafe parti%i® THERCOT oRUF" sE1RPRAL i E"@l é‘%%"e&‘/ p‘F‘PB‘PV'aBt the
di aper structures agsthietido fitotandncthedabitity uot quhe digpern §t6061ml e et

f th t P II &
di aper 15 whi ch | 42F °§'2:‘“*§?‘ﬁ%%s' by, rIrH Sosoreent HA Fhat e Bls”

an absorbent core fend %Ydégcrﬁﬁﬁétf-" ifnoms éhe hsagging ! hunchidgl ég‘tmpemongallﬁ
tend to mgrate. i n&ﬁc&dkﬁe‘ﬁ@&rﬁﬁ the e&'diéﬁa§?§a é’f“da VW:BBQPt abP@ CrxfEeChwhnch

t ensi oni ng ne S ~of ggesen,t i.nvention, bsorbent core A and

bal ance of th d| aﬁbsrt} &% 4aPsET Plothe e?%??tcﬂ'i‘éﬂ“l'% EpEnoterse té'hﬂs
to sag downwardly pesulbunshesdispssable) dia éhehsvmgckgﬁnaeﬁ/ lﬁwbved leakage

2Tty Co cont ai nFoaiBldRe; find S8 hEE 0L Bt G a2ty Wl ey o
pLLzOI’ art di aper hidusyly dwaldefoasebis zdwﬂeeg sipemurgs calnl Icnmwlateslsd nestsite
25 inboard elasti ﬁﬁn@r@%g?ﬂék?ﬁaﬁdoﬂtﬁit tfotch arddS o?aﬁ\eb%ta?t?ﬁ-” bbF\vEérgt{‘hg

4, the dual elgstics sinl tend mgrate 1nto the wea
creases in theé2cr oMeAres éa’egégaY'TF"péPm {egsreubsidirin cloge Qagﬁ'i"ﬂ@l bﬁ?n@nleng

in the diaper crotghotie?d. ifiigunna &nacmb dchirtéafionie. of | {HeStdiaperd her frnet
t hat dual el astics aé 0 no ag t he glutward | at er al si on, of
the subject diaper8 &fgu ‘é"?‘h‘i?m 1Rk T’h% g‘? of THRVEENLR oAPn QUK af"eFH@“
subj ect invention, thereby reducing diaper bunching or compression during

movement of the wearer's legs and thereby reducing the diaper's
20 tendency to sag.

Figure 6 illustrates yet another embodiment of a diaper made
in accordance with the subject invention. In particular, dispos-
able diaper 200 is illustrated as being substantially identical to
diaper 100, described above, except that crotch tensioning means

25 260 extend - - from attachment 270 to a location
only a short distance longitudinaily outside of crotch portion C'.
Diaper 200 is illustrated merely to emphasize that crotch tension-
ing means of the subject invention need only extend from their
attachment area within the crotch portion of a diaper, to a loca-

30 tion longitudinally outside of such crotch portion, in this
regard, elements designated in Figure 6 by numerals having their
last two digits the same as the last two digits of numerals shown
in Figures 1 and 2, respectively, indicate corresponding elements.

Crotch tensioning means 160 of diaper 100 are illustrated in

35 Figure 2 as having their distal ends adjacent the longitudinal
edges of periphery 145 of absorbent core 140. While this
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As mentioned, aesthetic fit and contai nment characteristics of such diapers
are greatly conpronmised as a result of this general tendency to sag:of _
bunch in the crotch area. 35 In contrast, it can be clearly seen.in” *
~ Figure 5 that the crotch tensioning nmeans 160 of di aper 100 being Ny
oppositely di spose [ acen 4Q,.a I C 0, @,m—?"
anot her at a pr eﬂ%ﬁ&?%—.‘"ggg \?\nsed#ﬁgf%rggét \%gan&gggég{ﬁn%‘%{%ﬁﬂ968#on§ﬁ a(?l% 15:(31- nm
tend to i npose otdndird inateateh pentiodnCon it Haas Rselh I i Rt otheyisheeterioo,

thereby greatly i hNmesAS 0GR @@per F00 chficalbobehutifizéd ofo Of
such di aper, and&t%gg‘?e ysl rrp?gv?'r?g t he aest hef’

i : ic fit aqﬂ?,he abili.t f the
di aper st ruct ur eachievie rider bepefiss ofubhe subiectyinvention eam%?‘!}éﬂ% &ﬁ' e
140. It is ghisehefidensterifl AEGRLEFy fto0farih e rofu0 tassioningh imegnso260es
normal Iy encountered in the crotch area of a diaper during use which 10
di stingui shes di apers of the subject invention fromothers. The result is
a di sposabl e di aper having greatly inproved | eakage resistance and
aesthetic fit. 1t should be noted that while ob- viously no defornable
di aper structure can conpletely resist inward conpression of the crotch
area of the diaper between the 15 wearer's |legs when the legs are held in
close proximty to one another, it is the unique characteristic of the
di apers of the subject invention to tend to recover in an outward direction
t her eby reduci ng di aper bunching or conpression during novenent of the
wearer's | egs and thereby reducing the diaper's 20 tendency to sag.
Figure 6 illustrates yet another enbodi ment of a diaper made in accordance ™,
with the subject invention. |In particular, dispos- able diaper 200 is
illustrated as being substantially identical to diaper 100, described
above, except that crotch tensioning neans 25 260 extend
from attachnent 270 to a |ocation only a short distance |ongitudinally
outside of crotch portion C'. Diaper 200 is illustrated nerely to enphasize
that crotch tension- ing neans of the subject invention need only extend
fromtheir attachnent area within the crotch portion of ‘a diaper, to a
| oca- ' : '
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30 tion longitudinally outside of suech—crotch portion. In this

regard, - el enents .designated in Figure 6 their last two
-digits the saneas the last two digits Of“ﬂgﬂ%ﬂﬂ Hapmui n Figures 1 and
2, respecti CBAIMSI ndi cat e correspondi ng t ensi oni ng neans

160 of~udi aper 100 are illustrated in 35 Figure 2 as having their distal
ends adj acent the |ongitudinal edges of periphery 145 of absorbent core
140. Wil elthi & disgosableadiapgambaving [fmeindr raaw aqxr owdiditng slightly

nor e out war n r , t. £ he
shorter cro?gketaghgl ghlan% %e&gﬁg%ogwﬁ? galdgraébgg can “fsor%e u dtzed to
achi eve t hefBOREr ARG Gﬁth@a§§$|@@FﬁlﬁW§nt§@ﬂdMﬂ14?QﬁIQQﬁBﬁHﬁ}nghe 5

el astic naterlah)ne@eqaqﬁﬁdt@e&ggﬁmqu&gmgm%gﬂ .oni ng neans 260. - 20 -

CLAIMS 1. A disRosabl.e di.gper having .front and rear walst ortions and a
crotch portion %ﬁcaﬁe& qHPgr i&% (ﬁﬁqﬁﬁh shestt i ons,

sai d di aper conprlsbagngabf&1beﬂum® mahm9£wpsﬁéatgheet aliquid

ble b h Kk t d t;
an absor bent cotd | AP ARReErlE FREE st o%aéeée%ﬁ&é%a&&o%g g5t “Lai o
absorbent core havi ngdoppasll M%S@Qﬂ@os@@@&h@ﬁhm camé davding of
I ongi tudi-nal side eg %%stzh;%f?b edj)endap%aé:{mq{ o Y of

respectively adjacen each Q %E;udlnal e e ges of said

absor bent -core; e) 18ngdi Pddnnadutsﬂ@&r efs thhereletsiaasst er ni ned | engt h,
one outboard el @yti @ PAILIRY oFS $dGAFAG DY, hregrktsvalg hdpazehtt an el astically

cgfiractlble each of said longitudinal side edges of said
N absorbent core; .

e) a pair of outbhoard elastics of predetermined
length, one outboard elastic being associated with
each side flap in an elastically contractible
condition;
wherein the diaper also comprises

£) crotch tensioning means associated with each of
said side flaps and spaced laterally inwardly of
the respective outboard elastics, for imposing
outward lateral tension (as hereinbefore defined)
on the crotch portion of said diaper when in use,

. each said tensioning means having a predetermihed

N length substantially less than that of the
- corresponding outboard elastic and comprising one

or more elasticized members extending from an
attachment area in said crotch portion, across the
respective side flap to a location. longitudinally
outside of said crotch portion, said attachment
areas in the respective side flaps being oppositely
disposed and laterally spaced from one another by
not more than approximately 153 mm to thereby
establish said outward lateral tension in use on
said crotch portion independent of any tension
created by the outboard elastics, thereby to reduce
sagging and bunching of the absorbent core in the
crotch portion.
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condition; wherein the diaper also cdnprises f) ~crotch tensioning neans
associ ated with each of said side flaps and spaced laterally inwardly’of

the respegtiv uthoard .el astics, for inposing qutward |ateral tension (as. *
her ei nbef 6re &%‘ﬁé’&fa S %éa@redft @f?cﬁdﬁﬁp"@n & I o apEtesiigh saidise”

each sai d t ensiroftichg temmioniang mpanspreaddt aomprdsd avd b s ulstant i al | ﬁ ess
than that of g [ 0 . ' conprisi ng.one or nore
el astici zed nengg?ghgéﬁgﬁﬁﬁn fﬁ n|a?%%ﬁﬁﬁgﬁ%ﬁﬁfaﬁhﬁfégi%§§ T ch
portion, acrof§0Mh&aidsaddrachmesitdea reasgp imo reladdate lgn dppugitei nal |y

outside of Sa1gngieudadll Bitectidnd JuchCVHIY HAR dILEJP JRFPFLL Ve
side flaps behaga§E§03|teLy di sposed and | aterally space rom one anhot her

by not nore t r XEPAES Fatss GRAtCY PREtdiR -est abl i sh sai d out war d

| ateral tension in use on said crotch portion independent of any tension
created by th rd.elastics, therehy tq reduce sagging and bunching of
t he absor%éntscggéggﬁaﬁ}g ?ﬁ-&p&{’ ﬁgﬁolra#lg Q°°2.° R og'ﬁtﬁg‘ée’tﬂ dhe
accordi ng to sthachhenthareian isaiad singtleh atdachmenty s esch conpri se
two or nore s bl Iy | G ers. extendi ng, fr sai d
attachnment ar gggﬁgﬁhﬁa&%@ﬁr&é ? eg%%ogiot%?tlegné uagae[r% . t%’ler é&‘}%‘h@&mﬂ hat
their distal €edds afespidcandsoshentdeossi.d adomiiensdm isaid 3. A disposable
di aper accor dgfgst2csz2dMmembéie’ ¥xtenlde fHOnA GUER M at fhrieh FidW!

attachnment i ne, ggch attachnment ar.ea Qheing l.ocated adj acent the
| ongi t udi nal EIEELIY ORPOSHISLORT Luginal, 0 racdians SHh dihak i suchd
menbers extendlaseficized alemberienrird icos lihedracind/ extuird t e | ongi t udi nal

directions Suigngg%hdi%%qu and substantially parallel to the
central longitudinal axis of said diaper, said
oppositely disposed attachment areas being laterally
- spaced. from one another by at least 60 mm.

4., A disposable diaper according to claim 3, wherein said
oppositely disposed attachment areas are laterally
spaced from one another by from 101 to 115 mm.

5. A disposable diaper according to any one of claims 1-4,
wherein said absorbent core has a width which varies
intermediate said end portions thereof, said width _
reaching a minimum within said crotch portion of said v
diaper.

6. A disposable diaper according to claim 1 substantially
as described with reference to Figures 2, 5 and 6 of
the Drawings.
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él ast+ ci zed:snmenbers are co-linear and extend | ongitudinally and
substantialty parall.el to the central |ongitudinal axis of said diaper,

said op‘poqi_t.ehydgggaggmeaatia@@fe!ﬁavqr,ﬁﬁsf,_Qﬁi@g&d@tlgﬁl ?@ﬁq._aced from one
anot her by at | east 60 gg: 4. A disposabl e diaper according to claim3,
wher ey sai d BRRELPRE| ¢ndi 3p5E0%Ch Pamtion la%dar@heaﬂ"@%m%ﬁ Sodekd from
one another byrbhemahdl rearl¥ai®® portiofiss KA |0 aPerd Vonprd¥idigrd to any
one of clains -4h ﬁhereinas%idaﬁagprbegégf re has a width which'varies
i nt ermedi ate 23i d2end I3 PEATCRRAS: FoP Mi dth reaching a mini mum
within said cb)dt ch Adguidn icpesmedblienpacksheek disaids dackshedter accordi ng
to claim1 substagti.all SGrJ W, eference to Figures 2, 5 and 6
of the Draw ngs. %1@9 ﬁfgﬁ.sx%;ﬁsggi le%%g’ldaﬁé’:}sk‘ﬁﬁ g front and rear wai st
portions and &)cr enclabsorbent COrst datierposeditetwesn ¢afidotopshdetear
wai st portions sai,d sdi r he®tg: | G psheet; b)
aliquid irrpermeag g ggg'?s eg‘[i.ﬂ’% sai d gachsr?}éé%d}g%?ﬁgfg}g trl said
topsheet; c) an oPpPesiselycSiSPOSed ende Parkions, and @ RAIMOK sdde sai d
backsheet, said akagel’e sixte@dd ng? gehe rAINGS ilidigi tiidryag end portions and
a pair of side edges extending generally longitudinglly thereQhetween; said
absor bent core hagﬁ‘ﬁd"ege&w&ﬁ?'v&a&g Mo&;qrﬂi m&’:ﬁ%'@aiad wWdEhortions
t hereof, said w dwhichashirigsa intemmedidtdeisaithiehd portigny ti on of said
di aper; d) a pai f side fl. . REE{IV ' f i
| ongi t udi nal si deq:g grg?fgf ss?é'l%(g%a{'bdstg‘?t{en él‘lc%lr‘%;_aag"ni}%ei'guma%%ghri%of;%gst I CS,
respectively associrateh wortion of said diaper;
o/ d) a pair of side flaps, respectively adjacent each of
said longitudinal side edges of said absorbent
core; and _
e) a pair of elastics, respectively associated with
each side flap in the crotch region in an )
elastically contractible condition;
wherein the elastics comprise crotch tensioniﬁé
means for imposing outward lateral tension as
hereinbefore defined on the crotch portion of said
diaper when in use, each said tensioning means
comprising elasticized members extending from an
attachment line located at or adjacent a side edge
k;/ of said absorbent core in said crotch portion,
E across the respective side flap to locations
longitudinally outside of said crotch portion, to
form a substantially v-shaped tensioning structure
with its vertex along said attachment line, the
attachment lines in the respective side flaps being
oppositely disposed and laterally spaced from one
another by not more than approximately 153 mm, to
thereby establish, in use, said outward lateral
tension on said crotch portion, thereby to reduce
sagging and bunching of the absorbent core in the
crotch portion.

I
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each side flap in the crotch region in an elastically contractible
condition; wherein the elastics conprise crotch tensioni'ng neans for -
i nposi ng oﬁt-vvaAddIlaP@salblteemargerasadmmﬁmtgefw & e e dsuBs i 19GF N

portion of saidgdzaRe, .Nsi oni ng. neans conpri S|ng
el asticized menb ergegftl\gr%?] om £ gp—ta mglﬁ't queng' I%caﬁh&j at or W

adj acent a sid@réﬂgégéﬁ sald absorbent core in said crotch portion, across.
the respective side flap to locations longitudinally outside of said crotch
portion, to forma substantially v-shaped tensioning structure with its
vertex along said attachnent |ine, the attachnent lines in the respective
side flaps being oppositely disposed and |aterally spaced from one anot her
by not nore than approximately 153 mm to thereby establish, in use, said
outward | ateral tension on said crotch portion, thereby to reduce saggi ng
and bunching of the absorbent core in the crotch portion. 8. A

di sposabl e di aper according to claim1l substantially as described with
reference to Figure 1 of the Draw ngs.
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