2188227 DI SPOSABLE DI APER HAVI NG AN | MPROVED SIk\DE CLOSURE 5 BACKGROUND OF
THE | NVENTION This invention relates to dié’ abl e diapers having
el.asticized | eg openings, and nore particularl®y ta.an inproved side closure
for such di sposabl e di apers. 'Still nore partlcularly, 10 this invention
relatﬁs to an inproved side closure for disposabl e diapers having

el asti‘ci zed | eg openi ngs conprising an outer fastening nmeans and an i nner
fastening  neans. Dispdsable diapers are well known articles of manufacture
whi ch are worn by infants and incontinent persons. [jsposabgz %gg 7

di apers are worn about the lower torso and are intended to a lr é%g
contain urirne and feces thereby preventing the urine and feces from

soi | i ng, meLLing, or otherw se contam nating the articles (e. g., cl ot hi ng,
beddi ng, etg.) which-cone i.nto contact with the diaper wearer. 20

I'n general, -Mi'sposabl e di apers all have the sane basic structure which
conpri ses ‘an-absorbent core encased between a |iquid pernmeabl e user
contacting topsheet and a liquid inperneabl e backsheet. The prior art, of
‘cour se, teaches numerous variations 2 of and elements in addition to the
basi c topsheet backsheet, and abs or exanple, an
i nprovenent in the perfornance of a as—been achi eved by
the addition of an elastic nmeans-: aIANgIMHROVFED tSImE ﬁLQSiéRll sposabl e 5

di aper which contacts the wearer's thigh thereby [err] elasticized |leg
openi ngs when the diaper is worn. \Wen using a disposable diaper having
el asticized | eg openings the di aper user fits the 'diaper on the wearer and
fastens it about the wearer's waist thereby effecti.ng a side '

_ 5 o | .

BACKGROUND OF THE INVENTION

This - invention relates to disposable diapers having
elasticized leg openings, and more particularly to an improved
side closure for such disposable diapers. Still more particularly,

10 this invention relates to an improved side closure for disposable
diapers having elasticized leg' openings comprising an 'oute.r
fastening means and an inner fastening means.

\/ ) Disposable diapers are well known articles of manufacture
which are worn by infants and i_ncontine'nt persons. Disposable
.15 diapers are worn about the lower torso and are intended to
" absorb and contain urine and feces thereby preventing the urine
~and feces from soiling, wetting, or otherwise contaminating the
articles (e.g., clothing, bedding, etc.}) which come into contact
with the diaper wearer.

20 In general,  disposable diapers all have the same basic
‘structure which comprises an absorbent core encased between a
liquid permeable user contacting topsheet and a liquid impermeable
backsheet. The prior art, of course, teaches numerous variations



10 closure. Fitting the diaper about the wearer usually requires the
front and back wai st portions of the diaper to overlap each other. As the
di aper is worn the novenents of the wearer and the forces induced by the
elastic neans at the | eg openings tend to zause the overlapping front and
back waist portions to shift position 15 relative to each other, In
obher words, feshapgier@nits oini additicrects méasasm@rtbbehsear bagkéheéat] eshd 0
forces which tet{r,]ﬁg‘k’ gause t he front an back L Bort ons to a.ssgh a
position rel atd §NE SO R HANARMEDS - | |F?‘8‘|“8 APOIMRTPYEMEDE o Pe hey
assune when t hserforempance s of nidispddaplé i dimbrlso hde beem cachidvieds byuthe
shifting 20 m_tegd. t t C | acte t

di aper are degaréaégghagg‘t%“ é(}lgg{dérmﬂgﬂs 8%8 W:ﬁgg%éf Sgo{ﬂé c{iga}éhéb een.

proposedSf or fdispeni rwhighdi swgatﬁ etUeapeearabwt thigh wthenebyr PW er.
For exanpl e, liélc%%% oﬁeﬁfﬁ?s’s%en W?Ea‘iﬁa peri¥kord0 K - B uel | on

25 Novenber each a tape stening system for effecting a
si de closure i n di sposabl e di apers which has an i nproved manufacturers '

JO! nt (i .e., the aWh%ﬁhnﬁeindwa\Be&doESbfeaSH tﬁﬁeir\% eldsiftizéd all’égi '
which is made by . the rngactu er %% ent 3,359 980 which issued
to C. L. Roser®f€Ripgsn thg EirCeHﬁ%"] féé ry.ons the, wearer qand o5
whi ch i ssued tfastensiolt aboudtebthearwedrerld7wabst htHerabiy cbfﬁmlmgl a wideh a
side clo gre [ f t | onal
si de cl og'ures §?§ 'tesc?p'bnzg QKEL#%%QPPQ?% kge;@%ﬁfgzhs Qh suedu‘% C.
H Schaar on fropscanthdiack wabstapoetiens®f the diaperrse merlaagacaazthm ch

i ssued to F. Teef el dpdperCiORRIrn thé3 n%'venile(ﬁtg oBehé &é@.e'ﬁegff,@rt(ﬂ,eamc&:haap

patents are directed to inproving the sid | osure IXII’] the front G/

and back wai stingscedoRy ttBQeFWéF'CO\VLﬂa“& Pélfeﬁq \}Sgy"PéT"@@salt%% th&adshaar
- patent achi eveghe loverldispih Womléiﬂstmli awhmA| parﬂeﬁﬁam smfv\/rgbdsmiahe 5
Tedf ord letent L’ Ei a.sin st eni prg system whj ch covers

relative to e ch ot er, er words, overlappmg front and
back waist _p_o_rt-ion_s_ are subjected to forces which tend to cause
the front and back waist portions to assume a position relative to
each other which is different from the position they assume when
the diaper is initially fitted to the wearer.  Unless such shifting
20 is limited the fit and containment characteristics of the diaper are

- degraded as the diaper is worn.

A. number of concepts have been proposed for fastening a

dnsposable diaper about the waist of the wearer. For example, .

U. S. Patent 3,848,594, which issued to K. B. Buell on \J

25 November 19, 1974, teaches a tape fastening system for effecting
a side closure in disposable diapers which has an improved
manufacturers joint (i.e., the attachment between the fastener

tape and the diaper which is made by the manufacturer).

U. S. Patent 3,359,980 which issued to. C. L. Rosenblatt on

30 December 26, 1967 and U. S. Patent 3,638,651 which issued to D.
Torr on February 1, 1972 both teach diapers in which a side
closure is effected by overlapping portions of the diaper.
Additional . side .closures are described in U. S. Patent 3,776,232

which issued : to C. H. Schaar on December 4, 1973 and

35 U. S. Patent 4,122,552 which issued to F. Tedford on October



- relétivefyilarbe area. None of the foregoi hg patents are specifically
directed to disposabl e diapers having elasticized | eg openings and the
speci al. probl ens of naintaining good fit characteristics associated with 10
such diapers. U S. Patent 4,253,461 whichsissued.to D. L. Strickland et
al. op~March 3, 1981 , is directed to a disposabl e diaper having

el astisci'zed | eg3ppery7ags Both e Tukford &MY Sweshrs ipdeerts05pé edit¥c P bdi Ng
separ ate fast eni ng e

ans at t.he i st and at.the thigh. |n_di,sposable
di apers having &M ‘é‘f“f'&'pséﬁel%’geomﬁ’ﬁf"ﬁﬁsgyaatfdi‘{;\goﬁ%f P’t%‘é and: Baﬁ i Yaistor ce
generat Sd_ by thﬁoﬂiﬁﬁﬁi@gmﬁ ove]?(:h f]rteladt!ieeﬂyemr@p_tl%_?eagsf'Dﬁe SScHaadi pmhsh i Sh
irected into the wai st nortio t he di aper ese forces toge Witk
the movenents “ofchifyes; Hﬁérrﬁe‘gFe Yt‘éﬂﬂgtgggat?ssée%'ﬁﬂf m"ﬁﬁa'a'ﬁ"}sh 'ieoﬁf\eand
back wai st5.portiTedford phatdnti usesaa singlehdastenings systemovkicbntcoviers he

front and baxk | ri.L.QOS | ati ve to each other fromthe position they
assune when thewgiaypvee?gi%@gﬂ{egrl y appl i ed. When such rel ative notion

occurs the fit about the wearers |egs and wai st becones | ooser and | ess

effective in contai nigHe VEStthePBFediRg Hatbrits NireclspesirfiaigPidirbctell tthe
present invention to provide an inproveéd side clﬁ%sure for disposabl e di aper
havi ng el asti ci F43P9%2R!e, SaPerRss having selasticizedy a9 gppRINGS,AnELENS, SRESH!

invention is toppbblém ¢fm matptainety Sgded CFias tharadtecistizsi assodistdchewitht of

t he diaper_at the wai and -at,,t | Gi g [ rj NgaWearing.
An addi ti dfal o_}‘&ﬁ? dedls Tyi Batil ?o%%rj'é‘bfdé’ﬁ'g&gi g%?)'s? ol 89 g‘?apgr'
havi ng el asti ci SédickéapdpetiahgsomhManchad, i Hi#lovial direstedatel 8 edisposable
contai nment chalgel&r IRViAG: elasticized leg openings and achieves an improved
~ side closure by providing separate fastening means at the waist

and at the thigh. .

In disposable diapers having elasticised leg
openings, a portion of the contractive force generated
by the elastic means used at the leg openings of such
diapers is directed into the waist portion of the
diaper. These forces together with the movemeénts of
the diaper wearer tend to cause shifting of the front
and back waist portions. Shifting, as used herein, is
the movement of the front and back waist portions
relative to each other from the position they assume
when the diaper is initially applied. When such

. " relative motion occurs the fit about the wearers legs
~and waist becomes looser and less effective in
containing waste products. ' '

it is. therefore an object of the present invention to provide
an improved side closure for disposable diaper having elasticized

~leg openings.



SUMVARY COF THE | NVENTI ON Aceording to the present invention there is
provi ded a di sposabl e di aper conprising: a liquid perneabl e topsheet; a
liquid inperneabl e backsheet, said backsheet being affixed to said

t opsheet; an absorbent nmeans for absorbing |iquids, said absorbent neans
bei ng encased between said topshgel and said backsheet; |ongitudinal
nar gi nal portions adjacent both longitudinal sides of the disposable

di aper; el ast#c nenbers operatively associated with both of said

| ongi tudi nal marginal portions; first and second wai st portions at.opposite

ends of the digpRzaRke gbREE of hiecl prakae Rﬁ&éﬂﬁéﬁ 1Y "greViBd! by nal |y

ext endi ng ,edges, said second wai st tion havin and" second panel s
sai d paneli@PESYSH iside Flosire: which | 'B?l'é‘té'i"'st the s‘BcQﬁthaﬂbﬂepoﬂ ither-over| ai n

by the fiwdishahgt aPQhbki QEstibized! ity dbanivgs duFng! ﬁesﬂkng,bout the yai st of
|

the wearer; -5- an outer fastening neans for fmainta ng sai d¥irst
wai st portlon and said second wai st portion in an over | appi ng '

configuration,Amt adesisbnal Potsfecon off tha diruention aRt ety NprovRRS Heing’
ahorern ¢ spPREiE R Cnadliy UiediRiagd (il 7 abibad “FBIH Bt Thg shear
forces (admpeeeed utine rﬂé‘l@ fmswaemasamnt ahaeactenistieser | apping first and
second wai st portions, each gaid |nn8r Eﬁitinlnﬁ neans bei ng positioned in
the regi on of _ - R E— I -
- -According to the present invention there is provided a :
disposable diaper comprising: ' ' B .
a liquid permeable topsheet, o o W/
a liquid 1mpermeab1e backsheet, sald backsheet
being affixed to said topsheet; ' *
an absorbent means for absorbing liquids, said
absorbent means being encased between said- topsheet
and said backsheet, :
longitudinal marginal portions adjacent both
longitudinal sides of the disposable diaper;
elastic members operatively associated with both of
said longitudinal marginal portions;
first and second waist portions at: opposite ends of
the disposable diaper, said waist portions having
longitudinally extending edges; said second waist
portion having first and second panels, said panels
comprising those portions of the second waist
portion overlain by the first waist portion when
the diaper is fastened about the waist of the
wearer; o



i t's respective, panel ‘and having its major dinension oriented parallel to
the | ongi tudi nal |l y¥ extendi ng edges of said waist portions. The di sposabl e
di_aper of the present invention is provided with an outer fastening neans
and with an inner fastening :neans, whigh. means together prevent relative
motion between the fraqnt d .back waist portions. Wen the el asticized

di spodabl e di aper®® 8‘%%2?%‘}%{% PRI KT M e saik fiass
portions of the otaist @oedal gmbadidl dapaid Wa SRR AtGovEL ax  The
outer fastening r : sl - V.Eer, - appi-: ortions of .t.he wg st
portions to each otiﬂ.erﬁaé\lm&n'{%@sﬁér%?nei nrgq:cg'rﬁafct[ B M Ot her. The
i nner fastening g qutan £agtening aeans) heing mdyj adtenftt itng tife t he _
over | appi ng _por t ir@apddtaned 1 oy it it | Iy o | eg and wai st
of the vvear‘Sr(,- _'I(a&eﬁ[res.ul I ng .di SROS tﬁ%‘%ﬁ%ﬁ%ﬁ%&%ﬁ%ﬁ% i nproved
urine and fetes CORPATNET r%r?‘é?}@’tee 1anets ad$on compFdises. iangt or art

di apers. The out diasitestiony megarEafo ipresdisitd nge pMedlr Fordlest Rasover | appi ng
wai st porti-ons. - WS, . r fasteni ng.means nust. resi st the . tensile
and peel forces ér%?éﬁ'n téir_ég&%\%htdgnhte% e&“aﬁ%‘?§e\ﬁ(§’reﬁ IVRIRIETIEPPARGs as are
wel I known i n t héigisép@adbisecoindpaaistt pardiomistalktlachf sridsdnaert he outer
fasteni ng neans. faslte@ianléa@{gelbéi%%t DRIsNY 1 TR i'?@@ateaii%g%ﬂy offpr nms. Any

means whereby shifti ng of .t.he overl appi n% portiqgns of the waist is limted
and preferably pr&fefESRSCEive PaPed 28dahaving: itgsmadory dimensionror
exanpl e, the innerikatednipayadels tonythee lahgitedinally Waitehdingcover ed

w th an adhesi Veeﬁgg%]h@tf \g{gga mqs\ﬁa%t%tﬁgé[’%”] of the diaper are

over | apped they ere each /El‘t ernatively, the inner
fastening means may conprise an area on one of the waist portions which
when brought into cofhfcidifnagable diaper of the present invention is

provided with an outer fastening means and with an inner
fastening means, which means together prevent relative
motion between the front and back waist portions.

When the el’astitized disposable dfaper'is placed around the waist
of the wearer the waist portions of the elasticized disposable
diaper are made to overiap. The outer fastening mear:s affixes
the overlapping 'portions' of the waist portions to each other and
maintains them in contact with each other. The inner fastening
means limits and preferably prevents shifting of the overlapping
portiohé 'thereby maidtaining-a good fit about the leg and waist of
the wearér.' ‘The resulting disposable diaper therebv exhibits
improved - urine and feces 'containmeht' characteristics when
compared to prior art diapers. | '

The outer fastening means prevents separation of the
overlapping waist portions. Thus, the outer fastening means
" .must resist the tensile and peel forces encountered when the
- diaper is' worn. Adhesive tapes as are well known in the
disposabie diaper art are suitable for use as the outer fastening
means.



the other overlapping waist ‘portion becones nechanically 10
entangl ed therew th. further, the i nner fastening neans nay be of-a type
that is either passive (i.e., requiring no special action by thé diaper .
user) or active (i.e., requiring the diaper user to take action to activate
tie i nsi de fastening means). BRI EF DESCRI™PTI ON OF THE DRAW NGS 15
{gure 1 is a P FRb! i FRUnIcRP rRARS 5 HRVmaRl Al 2SAbG! s

di sposabl e di apew |ncorporat|ng present "inventl o ure
partial ly cut 4RgreRy spRiftinge ofi cthesivaniapring dPeriions| e dﬂbﬁae\"a@ft #$gure

1 in the configyiadi shdi re‘F@i-H E/E eVENthe s ButGdle s AnWVRRREY fa?&mnq
DESCRI PTI ON OF- A PREFE Referri ngf now to the draw ngs her e

i's shown a preP@dised gﬁﬁoﬁﬁ‘?\'ﬂﬂte'oﬁh? h'é“'t?r"eg%ﬁﬁ ne, dReANSH mAy ke \ﬁ&rlade%e
used in g di srwaew es doveréd Ivrrtﬁreiecidmsm warthattywaEn tHeaWaist S MEAE
herein, the terfm sabl e di aper™ refe b rrrent ener 25

worn by i nfarfifs H?e ﬁ@%‘?ﬁ’f n&hE Y& e%t RY | S B&t he
l'egs and f ast eNktdrrdiduélyt, hthevdhaer oﬁastérﬂngemeansanalyfcdmplﬁse arhiarieai en

|t ended 10 Deodl 3218 walsChaPuShE AR Swhdp Sbroddht Tnfi ol A& $igh ! © P

| aundered or ol herWi se r es eused)
partially cut theay otbespeeveniappingy \oms;hepqrtémsabeeomhapeneqlmmcalﬂhe

present wventér&angrédarthkpew&ﬁ beﬁﬂ&her - thie f fﬁmecraef%anbaﬁradnenrn%oebd' aper

wear er by the djapér user : ‘be seen I n I gure erred

di aper 10 basi®faPl YR&HpRE s‘ése'éhFT cfiﬂst?'\f)%rﬁe%rbl EeHYping o lsfecéﬂ\' astiem bent
means 14, a | lwlmel mmémahbe)tracraatieet (ilLe. anebqriipllg eheegiaper l8seribl €

t he t opsheet absorb ne éﬁ. L %@? er meabl. e)back sheet 16, and

el astic menber fﬁ ?r%ﬂ/“be agcéé‘(r?)e ¢ AhsigR, ?%‘?5'69 TS known W,

configurations, a preferred disposable- - diaper configuration is '
described generally in UpgePPesERIPPPONBF THE DRAWINGS

15 -  Figure 1 ‘s a partially cutaway perspective view of an
' e!astic_ized.di__spo_sab-le diaper incorporating the present invention.

Flgure 2is a part:ally cutaway perspective view showmg the

dusposable draper of Figure 1 in the conftguratlon it would assume

when placed on a wearer.

20 B bE_sc_:RrP_T__mN_ OF A PREFERRED EMBODIMENT

Referring now to the drawmgs, there is shown a preferred o/
embodrment of the present invention as it would be used in a
disposable diaper intended to be worn by an infant. As used
herein, the term "disposable diaper" refers to 2 garment generally

25 worn by infants or incontinent persons, which is drawn up

| between the_ legs and fastened about the waist of the wearer and
further, which is i'ntended to be discarded after a single use
(i.e., it is not intended to be laundered or otherwise restored
and reused).

30 Figure 1 is a partially cut away perspective view of the
disposable diaper 10 of the present invention prior to its being



10 F| gures 1 and”2 show a preferred enbodi mertt of the diaper 10 in which
the topsheet 12 and the backsheet 16 are coextensive and have | ength and
wi dth di mensions generally |arger than those 15 of the absorbent neans
I4. The topsheet 12 is supefposed on the bagksheet. 16 thereby forming a
peri p, ery 20 of diaper 10. The periphery 20 defines the outer periphery or,

i n otther vv]cc)rds thgdg%@ egn@xﬂgaéd dn tdﬁ.@f diapeay wﬂéreﬂ'(l‘j&y peve digper ifser. As
conprises first en second end i rst | ongitudi

second 20 Ionglﬁfbh s U3 F%Wé"f oﬂsheaet ?2 %*’gl xe? t%‘gﬂﬁa"y
backsheet 16 in ando:ﬁp'f'%éb'ﬁIiﬁinaepeﬂﬁeatﬂevabblshbebm mntaizsouhapermeans 14,
manuf acturing art. ref erred | It I
adhesi ve bands 30 6f'nﬂ'dl‘P pt”ﬁ‘&ﬁ%@rg ggggétpqls h& P‘a's‘ffct ﬁ‘e?‘{b%roqlgenlw ﬂé
25 t he bagksheethelao@shee'aHy (adrsarbent troearse l‘bndiqludl iapetmeatie| %ﬁék
of the backSheet 16, %be Q%t?cta mé?%ﬁs'1‘éemgghg§ é@eﬁ:ﬁ'ﬁé@ |F\C’a6‘~félﬂué§tyt lae

topsheet 12 to the B% hose points ere these

conponents cone togfeilherknowr'he eondfigurasions, ocat | pretarrede Héﬁ?ﬂség\;ﬁ]er%iaf’ﬁé
t opsheet 12,- backs d;30 | efeRAlly 2ffnes),vs. b@atent G, 8601003,
t oget her mnll depegﬁﬁ%ﬂapﬂéagpdglﬁgggg?agegktﬁe I%ngltudlnal adhesi ve bands
30 and .on the distance the topsheet 12 and t-he backsheet 16 extend beyond

t he absorben&oneans 14. The nunber of |ongitudinal adhesive bands 30 and

t he spacing therebetween should be sufficient to securely -8- bond the

t opsheet 12 to the backsheet 16 in the area between the periphery 20 and
the edge of the absorbent means 14. A hot-nelt adhesive suitable for use as

| tudi nal adh 43 % ahd '3 5§t ma l te
.OCOng' n; I‘Sna aof ei: \rllgspogéjﬁ g‘nlnesseggg Hrsr ket Ed S"tgmder' e ??t ref‘iﬁ"r‘:
g

Eastobond A-3. It WPlin whichte tepsheatel handk theskachsheetmth&reoFosit
the topsheet 12 t 0,hBenBaekiehgeh A GAdTRSdinhsions generally larger than thoge

15 of the absorbent means 14. The topsheet 12 is superposed on the
backsheet 16 thereby forming a periphery 20 of diaper 10. The
periphery 20 defines the outer periphery or, in other words, the
outer extent of the diaper 10. The periphery 20 comprises first
end 22, second end 24, first longitudinal side 26, and second

20 longitudinal side 28. '

.The topsheet 12 may be affixed to the backsheet 16 in any
 suitable manner as is well known in the diaper manufacturing art.
| I.n. a preferred embodiment a multiplicity of longitudinal adhesive

\/ ;_ : | bands 30 of hot-melt adhesive are applied along the full length of
| 25 the backsheet 16 generally parallel to the - longitudinal centerline
. .70 of the backsheet 16. The longitudinal adhesive bands 30 serve

to. affix the topsheet 12 to the backsheet 16 at those points where

these three components come together. The extent and location

of the points where the topsheet 12, backsheet 16, and

30 longitudinal’ adhesive bands 30 come together will depend on the

. spacing- between the longitudinal adhesive bands 30 and on the

distance the topsheet 12 ‘and the backsheet 16 extend beyond the

“absorbent ‘means 14. The number of Iongltudmal a_dheswe bands

30 and the spacing therebetween should be sufficient to securely



topsheet 12 to be affixed to the backsheet 16 interm’ttently

first and second ends, 22 and 24. The absorbent neans 14 is 10

encased between the topsheet 12 angl §he backsheet 16. O course,
alternative nethods of affixing the topsheet 12 to the backsheet 16 may be

used wi th Bénd Sthactepsheetstd itg. thf%cﬂ!ﬁml 6 inehé APIN Bdtwhen"Be
dffixed to the bac heet ]'Tﬂ Bdlre EZ rat her than directly as shown in
Figure 1. dihe e at

t opsheet 12 to the- backsheet 16. The di aper

Refiphery,

portions 42 an 44 extendj.ng.. respectively, fromthe first end 22
second end 24 Pﬁé“ﬂ?aapdﬂe%ﬁ ’bﬁ@%"z@'tﬁﬁhﬁ! 1angitudipal adhesive
of 20

t he

di apér
porti on 46Eastobboad Ael:i ot il bhenotedpﬂlatlﬂwé)emcndésdrwedirmtmﬂeond wai st

t Bands 3oeis FAnafsdtured oy (Ea¥tnal oChemical tm-oabets Companiy| engt h of

& °10 ot Rind¥heiy. [¥apeier | APl markelel, dicanctip. s Fradenany

port i ons

whi ch, V\heﬁf\;\aks)ﬁl ﬂPS fﬁ% ?aé%ntﬁgekfggé&%ﬁqntﬁ é@ig %g'gd covers

the | ower topsbget12; FR& %afﬂred N the

al-ong the,

thereby

many

be

AbseEPent edBs by to affix the

10 has first and second wai st

and the
line 31

t he
crotch

backsbeet) 16 intesmittentlyorlong2 and 44

Sr e for gedtlw first Qg kl&ﬂ&'dﬂ‘ﬁ:@xlf%un!l cdepe Q@sofﬁlutrlﬁéﬂﬁcﬁwﬁ' y
i spQ e

ean
non-irrité

"g‘-"i"héi shepted Berkent nd Bpshent, 18 ang) e Spshasbie
f egurse ; imany- alternativei methods ofatfixing thetopshedét adser bi ng and
retaining dna%s&snbepr 76 mbpd pab

econd

opposed faces 32 and r spectlvgﬁ/.ﬁnmdtﬁeggﬁ’&% é%gstgﬁsogﬂ%oﬁayer 36 -

and first %ﬁﬂ?%’@coﬁ'ﬂl‘tf

second ti smwdavserﬁt% MMQIMN Ak tshewﬁairprngui-iaﬁes THus,

t he

absoi%
a

20

ent

sorb

25

backsheet 16. -

The diaper 10 has first and second waist portions 42 and 44
extending, respectively, from the first end 22 and the second end

ta)dr days %oﬂf/ﬂ?“ﬁr d9pdbei backshentc 16 r st and*-/

n9 - the

e Fpiftd TRba 5 ' el "o Tl aReet 130 % .a”,d 24 of

24 of the diaper periphery 20 toward the lateral centerline 31 of -

the diaper 10 a distance from about 1/5 to about 1/3 the length of
the diaper. The waist portions 42 and 43 comprise those portions
of the diaper -10 which, when worn, encircle the waist of the
wearer. The crotch .portion 46 is that portion of the diaper 10
between first and second waist portions 42 and 48, and comprises

_that portion of the diaper 10 which, when worn, is positioned

between the legs of the wearer and covers the lower torso of the
wearer. First and second waist portions 42 and 44 are formed with

longieudmlly exunding edges 4S5, 41. rupcctivoly disposed parallel

to longitudinal.center line 70.

. The absorbent means 13 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. A
preferred absorbent means. 18 has first and second oppos'cd faces
32 and 34 respectuvely and comprisos an absorbent layer 36 and
first and second tissuc layers 38 and 40, resp«:tively. The first
and second tissue layers 38 and 40 overlay the major surfaces of

¥



The absorbent | ayer 36 is intended to absorb and ‘contain liquid and nay be
manuf actured in a'wde variety of sizes and shapes (e.g., rectangular,
hourgl ass, etc.) and from a wde variety of liquid absorbent materials
comonl y used i n di sposabl e.dirapers, such as conm-nuted wood pulp which is
generqil\y referred to as airfelt. . Other Iquﬂd absorbing materials may

al so be-used in the,fajythpEEHE ‘?aﬂr %betdal?éﬂﬁbﬁ%t flrdY nBRechitd ﬁ%o%e&ofaces

mul tiplicity of plieseof crep | ul ose wad absorbent ge
material, absor benB2fandslop ébérﬁj%%’"bef'tw'@qu valent material or

conbi nation of materials. The total absorbent capacity of ‘the absorbent

| ayer 36 shoul d; howev atiple with, the de n liquid |oadin

t he |ntende¢use of thgﬁ?ﬁ %ﬁ’éggﬁ d'FHﬁEr%S's '"_t&f"?ecg ﬁgt“"?héngl ¢
absor bent paci t y liquid hendbmaybbet mamyfactivedayn be widd ad;rmyawomdawd
wear ers raﬁ%’f’ g frognnfag%s throu h ad Its The referrg]d er% g‘_rrent of.
di aper 10 |IIustrats aPf% tﬂn"esr ha?ogﬁg 5|'gle§§ SHX °é'bsﬁr5’éﬁ?
| ayer 36, and 20 var&tanérid‘addt absm‘bmtnmlayemalsanommbalyglugdl in vdisgbsable
from1l2 to ndsg

absor bent | ayer 36 i There c’)jreas S ﬁmti o% ai r"‘%ﬂof’t %p&lom nma er %nleﬁ(a:ll"l
(41 cm)' l'ong when neésupédtcmsng"tfnlat | oftherudiawid ebsnr&fmgrmatqqusomamaleoy

;2 Irg>c<|hrer:t (eI32 C? | %g;géédagﬁgﬁbrﬁbngﬁéta% of %ﬁf?%ﬂsef%@ﬁgrzltavépdss 2hehRY a

P on a6, 1orne MBPUEIV.oE RS 67 wsepeficcalliper wardine: o?bwgeassafﬁbeﬂt

I ?yer 36 | s suf f i cmaériab absorﬂaemdoarles aom sipoddje I' or aartyo ecuflvale:’hﬁ Parerta)
t t A

Dseds i bhe or of ePEoSPRBS e it @%%e%ﬁaa'fncﬁfbﬁrﬁo%‘{ e FoBL SRRy a1 the

30 to 56 grabsorabﬂmhalsyargéﬁershdtydunlﬂommrcalhqoemmpatl!blshwitd be

under st ood, ho""evef:le?q}ﬂtl %ES Rlaffhg SR2PGe éﬁ?éﬂd%ﬁ?stei-ﬁf‘ t @”&s;%%le ia er

absorbent capacity o sor ent | 'ayer e varl e cconmoda
wearers rangil¥g 3510. f'F'é'FﬁheTanPRss'?ﬁrm@ha'aiﬁﬂb@s‘t capRGItY offe, thph@bsorbent

di mensi ons, -shape, jayer 36 may be varied to accommodate wearers ranging from
infants through adults. - '

The preferred embodiment of diaper 10 illustrated in
Figures 1 and 2 has an hourglass shaped absorbent layer 36, and

20 is intended to be worn by infants ranging in weight from
12 to 26 pounds ( 5 kgs. to 12 kgs.) The
absorbent layer 36 is, therefore, a batt of airfelt approximately
- 16 inches (41 cm) long when measured along the longitudinal
(% ’ centerline, approximately 12 inches (32 cm) across the first and
25 - second ends 22 and 24, and approximately 4 inches (10 cm)
across - the narrowest part of the crotch portion 46. The
absorptive capacity of the airfelt used for the absorbent layer 36
is sufficient to absorb and retain from - 8 to - 16 grams
of water per gram of absorbent material. Accordingly, the airfeit
30 - used .in the preferred embodiment shown in Figures 1 and 2
weighs from 30 to 56 grams and has a generally
uniform caliper. It should be understood, however, that the
size, shape, configuration, and total absorbent capacity of the
- absorbent layer 36 may be varied to accommodate wearers ranging
35 - from infants through adults. Therefore, the dimensions, shape,



- 10 - and configuration of the 'absorbent |ayer 36 nmay be varied (e.g. the
absorbent layer 36 may have a varying caliper, or a hydrophilic gradient,
or may contain absorbent gelling materials). The first and second tissue

| ayers, 38 and 40, are [err] 5 to inprove the tensile strength of the
ag’io.r bent core 14 and to reduce the tenddfcy of the-absorbent |ayer 36 to .
spt, lunp or Baldl cohBguretiéwdof the abécrbemtdiayRe0Bsl hay be variéd Sle.g8 and
40, ‘al so help t'? i’npbove Ia‘te[ﬁal vmg:é(l ng of i guids tl}ere__b‘\'/ 8)rovi ding a
more even di str ittt BHIOERERY olAYEN 3% nEAYhsBAKER | KPEXINGs Caliper. \ffi (28 a
number of mat er hgldeophilicTgradienit,irommaye contalneabsorbeht gedtlingtmaterislé pet ur e
the first and second tissue |ayers, 38 and 40, satisfactory results have
been obtained with sheet$ of tissue paper having a basis weight of -

approxi matel y 10 podrhes: first 3000sexpmat dissieclayetrs, g3f aper 48 gLaneci;neneed and

having ag air g iy, r@@%”gﬁ’?iu%ews}'le_ gi.-e%%gmékmelassoﬂ@&tcum&{ Ind’%b
m nut e per square f“(?ot 30 cubr ¢ neters er m nute per square neter over a
0.5 inch (13 mmyeducerther dendency)rafp the\gbsarbent layest 3Gite spidndumps onte

layers, 38 and #Q;1 @heénPreftaaab Thé MtThR Usechndhticbbe abyerd2en8 driy %o, 36,
they may have different dipension di fferent. con |%|$rat|on

a 20, . t or
‘they may be omi F[st?dhémitPef’??'%?eiélﬂﬂfﬂ'é'ﬁ{"’?ﬂaa"rfs"ﬁﬂ'qss therebypsexiding t he
backsheet 16 and inforgr @venaldiytrabitisad ofhéigeii@ hy iy absvrbent (Hyeec!ds.
known in the digper. art. .. For I t he, rhept .core 14.may be secured
to the bat%Es heetil ‘é %y"gmaﬁ?f 8?%5%%7 n%?ugfpﬁ%%’gfp‘gﬁ%Bteé"&%és MAY %5
patterned | ayer usédatthasamefacturerther finstoandi second tissues layeesihasi wed I'n
the preferred eghodiidtacidryHFebat8dnhle ThodH Sobthirtl with Nehddtadbf Usidial -
adhesi ve bands 3 _’gére u.s"gc#%'a?ﬁx theeagsor bent core ﬁl to tEe {bggiggﬁeeu’
16. The backshe®gP26 havingparhasis| weiaht pfarproximatalvyvihpeuses peri Hhlds
absorbed by thegghaps begdt NEREISgis T H&M syBbFé Nehetd®) UBAAT 3HVIRG  an  air
cl ot hi ng, __beddi ng, %Qd. ot her Objegts which contact_the wearef of the
di sposabl &3di ap@ermeapility, ofc appioximatelycWWectubis | feel psry JpiHtenLs I'm
of from . 0.6g08rédoot (30 cubic meters per minute per square meter) over.a
0.5 inch (13 mm) water pressure drop. While the first and
second tissue layers, 38 and 40, are preferably coterminous with
_ the absorbent layer 36, they may -have different .dimensions, a
20 . - different configuration, or they may be omitted entirely. .
The abéorbent means 14 is superimposed on the backsheet 16
and- is preferably affixed thereto by any means as is well known
in the diaper art. For example, the absorbent core 14 may be .
~secured to the backsheet 16 by a uniform continuous layer of g
25 = adhesive, a patterned layer of adhesive, or an array of lines or
' spots of adh_esive. In the preferred embodiment illustrated in
Figures 1 and 2 the longitudinal adhesive bands 30 are used to
affix the abs_orb_ént core 14 to the backsheet 16.

The backsheet 16 is impermeable to liquids and prevents

30 | liquids absorbed by the absorbent means 14 from wetting the

undergarments, clothing, bedding, and other objects which

contact the wearer of the disposable diaper 10. Preferably the
backsheet 16 is a polyethylene film of from -  0,0005 to

0.002 inches ( =~ 0.012-toc - ° 0.051 mm) thick, although



0:002 inches (. 0.012 to ©0.051 nmy thick, although ot her
flexible, liquid i'nperneable materials nmay al so be used. As used herein,
the term "flexible" refers to materials which are conpliant and which
readily conformto the shape and contours efit he human body. A suitable

pol yeqhyl ene filmis manufactured by Monsanto Chem cal® Conpany and
marketed in the othemdlexiblefi liquld.impepdeablehmabenidishmey dl8oi ke pussdar aAby
.enbossed and/or ma f hal.shed i g TRk € SdQk Nkl K r

Further, the backsh‘tggtj T%h?rg’y ﬁg\gleﬁ%gé*a‘aggg'%i cﬁg%g%m!té @gg%‘ﬁggt %ggapage
from the absorbent campliant anghiwhicht readity seafanmdol thaiishape and fqoptours of

passi ng through th %F'ﬁ . ANeds ;@ﬁd Nie, o ?&%‘f

16 has a nodified Egﬁrg aﬁqi%d;sge Jéx?glﬁgP%%EE%rqg t ekgﬁs%r !)“[eaﬁlt%f aye'raagg&a
m ni num diStance MongntegShemical CompanycheRd ( marketed ;1 ing thy afadmgas
the entire dfaper s NIRr B0, TR BREWSHEEt RETid Preférably embéssedland/or
portion of the di aFner 10,b,eh en the di aperwg.erl Phﬁw‘ 20 and the ed'_ge f
the absorbent |ayeMaite fiRisBEApte Rrovids @ tmRNen SIothlke ARPeHANCRon I Wrther,
adj acent first andthecbadksbest t16dimay Bades passages 2Whidhe Speaity alapors ttoe
crotch portion 46. e 12 1 liant,,,soft, feelin an A
mon 111 tating 20 g REIREhe ot oREPREE 1 Hrie SRU ey BRtige Jiguic
di aper 10 frd® confeqmipagsimg thisoughethe becleshert 16urther, the topsheet 12
is liquid perneable permtting liquids to readily penetrate through its '

t hi ckness. A suitable topsheet_ 12 may be manufactured from a w de range_of
materials, such as natuUPaP Prefersedempodimend, othepbackshest 3f hapa modified

synthetic fi be[1 s (e«foorglAa}@el ysiﬁfp_er.,elmh_ﬂﬁi@yb@?ﬁndthlépréﬁbbtbéﬂi],c Ifferd 36 2
conpination thereof., ternatively, e_t opsheet may, be oam, suc
asmtgﬁe reticul at ed"\"B‘é’Hﬁ"‘mﬁi‘%ﬁ" ’f"e°?/[ve?'lE h'ﬁﬁﬁm int t?é%al’?g'?) S aﬁy of t‘hg cm)
formed fil ms. whi chasowunadl e weitirek diaperi petripheryt 2030 The margihaE gontkime a8
12 is conplignRt, soft el.] N [LLt AL t ' | )
prevents theq'\r%/ear er?g otpfagié%;e}?oq(a)&?pg?nd'%é} i 'dtiwen B'?e ‘Qﬁé‘{;&‘.f p%,-?&k{l-&%%
and the edge of the absorbent layer 36 and comprises longitudinal
marginal portions 50 adjacent first and second longitudinal sides

26 and 28, respectively in the crotch portion 46.

_ 'The topsheet 12 is compliant, soft feeling, and non-irritating
20 to the wearer's. skin and' prevents the wearer of the diaper 10
from contacting the absorbent core 14, . Further, the topsheet 12
is liquid permeable permitting liquids to readily penetrate through
its thickness. A suitable topsheet 12 may be manufactured from a
U wide range of materials, . such as natural fibers (e.g., wood or
25 cotton fibers), synthetic fibers (e.g., polyester, polyethylene,
' polypropylene}, or a combination thereof. Alternatively, the
topsheet 12 may be a foam, such as the reticulated foams which
are well known in the art or any of the formed films which are

also well known in the art,

30 The topsheet 12 is compliant, soft feelilj_g, and non-irritating
to the wearer's skin and prevents the wearer of diaper 10 from

. contacting the absorbent core 14, Further, the topsheet 12 is
liquid permeable permitting liquids to readily penetrate through

. its thickness. A suitable topsheet 12 may be manufactured from a



contacting the absorbent core 14. Further, the topsheet 12 is Liquid

pernmeabl e permitting liquids to readily penetrate through it's thickness.
suitabl e topsheet 12 nay be manufactured from a - 12 - wide range of
materials, such as natural fibers (e.g 3owo0d or cotton fibers), synthetic
(e.g., polyester, polypropylene), or a conbination thereof.
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20

a minimum dry tensile strength of at
least 400 grams per centimeter in the machine direction and
a wet tensile stréngth of at least 55 grams per centimeter

in the cross machine direction.

The elastic members 18 are affixed to the diaper 10 along
both longitudinal marginal portions 50 so that they tend to draw
and hold the diaper 10 against the legs of the wearer. Thus,
when worn the diaper 10 will have elasticized leg openings. While
this result may be accomplished by anv of several means as are
well known in ‘the diaper art, a particularly preferred diaper
construction ‘incorporating elastic strips is described in detail in

" the hereinbefore referenced U. S. Patent 3,860,003, and

25

a method and apparatus suitable for manufacturing a dis'posable

“ diaper having elastic leg bands are described in U, S. Patent
4,081,301, ' ' '

30

Relating ‘the teachings of U. S. Patent 3,860,003 to the
preferred ‘embodiment shown in Figures 1 and 2 it can be seen
that elastic members 18 are operatively associated with both

a

¥



Rél ating the teachings of U S. Patent 3,860,003 to the preferred

enbodi rrent .shown i'n Figures 1 and. 2 it can be seen that elastic nenbers 18
are operativel'y associated with both . - 13 - |ongitudinal marginal
portions 50 in the crotch portion 46 in an-eiastically contractible
conditfon so that in a nornmally unrestrained configuration the elastic _
menmber 18 effect|\Aehgatcdntalamargrnagapberomheso oinglthudcmk:hrrbbgtnaal 46 m an

portions 50. 5 n.th t veI ssoci at ed

with" refers to two I%?t'?f@fye%gsgpﬂg Rﬂﬁf 'hﬁ g‘% ‘ngeﬁ tngestramed

preferred enbodi nerdondigunation Elnguaiaﬂid rmmbe'st he ea‘lfemVeiyrremst 3 gather

operatively associ %@%\M {LH:RREP n4a9- %gluﬁg g| nal portions 50 in the
ers

crotch portion 46. hus ast are 10 affixed to the
| ongi tudi nal “margi nal portions 50 so as to cause the |ongitudinal marginal

portions 50 Tg the crotgh payd iHEretd the wrn?ongﬁﬁﬂlegly QEs&%%@;%ﬁth” Pefers

suitabl e nethod for Il ncorporating elastic nenbers into a osab
di aper is descri bed tWe HRF HaFecSemponents which Act,tqgethen. msthe prefer ned

t he p{ ef errfedt ﬁrrbgcammk ; .mfhtlténgaz ae ‘Fli@uﬂsaﬂt bﬁdrmntm.r %léls&h@rntfeniﬁéﬁsxqesl ire
a portion o e backshee n r ortions

sui tabl e adhesive ARETagYelY e%?lsB?'éle?ﬁdwgﬁ éﬂﬂ? queﬁdg'aﬂe&avgr{Eésp?B"% ?o
t he el astic nenber ih8 the tdretdiachertien 28. whThast h¢hel alastic meemioersl 818 sare

stretched. Ay 20 aff'@cggegé \{ﬂE :g%bdAaﬁl‘z mapgﬁ'ﬂ%opéletqong’“shho? 5‘% % fcg%ts&? M the

results is nmanufacture SV oratlon
W sconsin ‘and’ " is lonmtkist@ai "@namal pRetions aiﬂsri@néheFFmﬂCBypSSﬂOtaMﬁOlO be

The elastic. nenbersco?asra“éec:b%rop%émewel y ASs@sitabRd méiHod2Sfor .htesrporatmg
| origit udi nal nargi nal portlons 50,in an elastically contractible condition

in at |east two wayRastiggpembers, ¥ inte 3| disposabisyistiarer isafeperibedeir hike
and while in the starfetegaedl ©orsli Paeentlsf 08egdot o t he uncontracted and

unstretched | ongi t udi nal narglnal portions

15 In the preferred embodiment illustrated the eiastic members
18 are affixed to a portion of the backsheet 16 in the longitudinal
marginal portions 50. A suitable adhesive will be flexible and of
sufficient adhesiveness to hold the elastic member 18 to the
 backsheet 16 while the elastic member 18 is stretched. An

20 - adhesive which has been used with satisfactory results is
manufactured by Findley Adhesives Corporation of Elm Grove,
Wisconsin and is marketed under the tradename Findley
581-334-01,

_ The elastic members 18 can be operatively associated with
25 the longitudinal marginal portions 50 in an elastically contractible
condition in at least two wavs. For example, the elastic member
18 may be stretched and while in the stretched condition affixed
- to the uncontracted and unstretched longitudinal marginal portions
50. Alternatively, the longitudinal marginal portions 50 may be
'~ 30 - contracted ‘e.g., by pleating) and then affixing the unstretched
- elastic memher 18 to the contracted longitudinal marginal portions

50.



50. Alternatively, the longirtudi nal marginal portions 50 may be 30 _

contracted 'e.g., by pleating) and then affixing the unstret’ched elrasti’c
menber 1 8 to the contracted | ongitudinal marginal portions 50.° - 14 -
Sui tabl e el astic nmenbers 18 may be manufact yped froma w de variety of

el StIC mat eri als such as natural rubber, or elastoneric film such as
Kr n, ethylene Puitapleretasticromemipers 1anlnapolbqunmufanmrﬁ from a widen

.addition the el adbiy dieaistic! fat@balditch gy'.&athggﬁ rBboeh" O RbRlA: FOr

exanpl'e, the width of the elastic

0. 015 i nches tofilm® jsighes 9. Ibratanzs ﬁmylsnempeepylﬁeeeﬂmﬂmmnbend 18
may conprise a ﬁbl retisdnd P of elastic material or may conprise several
parallel or non 1 parallel strips of elastic material; or the-elastic
menbers 18 nmay be rectilinear or curvilinear. Still further t he 4 ekastlc

nmenber 18smay be af fhxgadditsort, hethdl amticlwnrbeaﬂmOinasve\tsmlamu& jeClpfar e
well known in the

the ast,i ers 18
ul trasonically 5%@%'6’%‘?”?%& EaT’é%“?'ﬁt‘o %é‘"ﬂi‘&p‘é{@ﬁgﬂﬁs'ﬁc 1'\X>°mbe'§/sar1pet y
of bondi ng pat tmeysbervatiedeframt i c .mendaNIS iichesy tei hyd Ynéisesg| (0638 tramt ke

O aper 1) T B4 fiy" B kB0 RSl "liABSFe 78 5) "SoHBRLS 3 Singi

particularly us revehtin € ela g op |ngs
caused by curwﬂ"rﬁka?f eﬁ'é%‘t'ﬂi cmﬁtemﬁir 9" E'GY compriseOseverale passllelhiochnhas

been foun w@éﬂfa:ml 5trags a5F @u@ﬁ% CmaReFR 8 the amsei@%énﬁbé@peshﬁ.x{,ng a
Cross sec on of 007 I nches Q.25 i

6.4 my) and whi 28 festilinesr 0% d'"f'??ﬁﬁ ngf'u'r &P"Wﬁi’bthe %ﬁﬁﬁ*d“%?%ﬂ'ud@ i s
mar keted by Emavhbepdféixedrubbete Bﬁa;ﬁadloammwoﬂmrerhh@va% whuél-i aﬂename

Fonor Ve forvec! eTRRBIA: in hBarér SEE Slan et iAg SR bngy IHE R
rel axed conditibe. ultrasonically bor_\d_ed o_r heat sealed into the dlape_r usmg a
15 variety of bonding patterns or the elastic members 18 may sim;:ly
" be glued to the diaper 10. . The outer fastening means with inner
fastening means are particularly usefu] for prevénting gapping at
- the elasticized leg openings caused by curvilinear elastic

members. |

20 One material which has been found to work well as an elastic
member 18 is an elastic tape having -a cross section of 0.007
inches bv 0.25 inches (. 0.18 mm by - 6.4 mm) and
which is manufactured from natural rubber. Such a product is
marketed by Easthampton Rubber Thread Company under the \J/

25 - tradename L-1900 rubber compound. The preferred elastic

' member 18 produces a tensile force of 100 grams when
stretched 100 percent from its relaxed condition..

The diaper 10 is provided with an outer fastening means 54

for maintaining the first and second waist portions 42 and 44 in

30 - an overlapping configuratibn when the diaper 10 is worn. Thus,
-the diaper 10 is fitted to the' wearer and a side closure formed.

More specifically, the outer fastening means 53 affixes the
first waist portion 42 to the second waist portion 44 thereby



the diaper 10 is’provided with an outer fastening nmeans 54 for naintaining
the first and second wai st portions 42 and 44 in 30 an overl appi ng
configuration when the diaper 10 is worn. Thus, the diaper 10 is fitted to
t‘he wearer and a side closure formed. Myresgspecifically, the outer
fastening means 54 affixes the first waist "portion 42 to the second wai st
porti on.44 thereby maintaibing tre Ifirstnand sécorid rwaistinportéenmdi2nandt 44 in an
portions 42 and 44 jns er | ' fig | ORpa: : t

Fast ening means 54 MHCRNG; cBRRgUFaERR, | YTk, Pine T, ASRniAY! fbans 50
"to the second wai stmust theyraffixed, to hethethenfirst t waists pPetgRh 42 hand; $o sthe

sufficient to resis, eckna Mrlfte% 26bhNes tin a2MafnkRCand ' withaBdsErameRH YREtSis
portions 42 and 44 10 separate gyrl ng wearing. The outer f st?_nl n ans 54
may conpri SE &ny ofsuffisiery tonesidt Hhaforees agtingetn fFguse snfe ‘EFB%.J@S%W

as Vel cro s®ips of,hghChfitiond b Odivd 49" to B8Parate’daFivige weading.t er
fast eni ng nmeans 10 W 54 1's an adhesive tape955,as IS vb\/:II known in the

di aper art. Any of the well known configurations and constructions may be
used as the .adhesive tagpeSbutdrofastenmimg emedrme S imes/ \comtprpse Enwnef the avell
singl e use tape or nul tiple e tape .(i.e. .. e | e) "
adhesi ve tape 55 iseﬁ°Ws'H§?)ré§jL%fs’5pa§§'?%v-'gg gssigés%rgg%'g&d%?'ﬁﬁd% Q‘@Eﬁ"s'&{'ﬁg or
previ ously - ‘ment i onpatch$s Pabettonsg4@5snapshe Aupeefarsedenutar fastening means

provided at bpjh they fiir RdsRRC tapk s8ngd ig dvdR kridwiedn #He AsberSart. -
respectivel y.%o 54 lis aﬁ{rﬁg prseferred adﬂéestlyve tape 55 il ust %ed I n
Figure 2 has a nmanufacturers end 56 and a users end 58. The manufacturers

end 56 is that end of tpapyadretie avdiRhoWn Wantigurationsnahdctomstructiohfiemay
03051, 10,3111 5 g el 00 SO P 22T Wl 1l g e
fitting the diaper §9 mayt lse waarstngleThesenetapeaciru 2r swudtiplecuse d8pe xétie: o
the fi rs__t_ wai st por'téfggted'nzable). A preferred adhesive tape 55 is a Y-shaped tape
/15 - as described in detail in the 'previ_busly mentioned US Patent
3848594, '

The outer fastening means 54 are provided at both
the first and second longitudinal sides, 26 and 28 respectively.

20 The preferred adhesive tape 55 illustrated in Figure 2 has a
manufacturers end 56 and a users end 58. The manufacturers
_ end 56 is that end of the adhesive tape 55 which the
v manufacturer of the diaper 10 affixes to the diaper 10 while the
o users end 58 is that end of the adhesive tape 55 which the user
25 affixes to the diaper 10 when fitting the diaper 10 to the wearer.
: The manufacturers end 56 is affixed to the first waist portion 42
and after fitting the diaper 10 about the waist of the wearer the
"users. end 58 is affixed to the second waist portion u4 thereby
causing the diaper 10 to encircle the waist of the wearer and

30 . effecting a side closure.

The second waist portion 44 has panels 62, The panels 62
‘are those portions of the second waist portion 44 which are
overlain by the first waist portion 42 when the diaper 10 is



and after fitting the diaper ‘10 -about the wai'st of the wearer the users end °
58 is affixed to the second wai st portion 44 thereby causing the di-aper® 10
to encircle the wai st of the wearer and 30 effecting a side closure.- The
second wai st portion 44 has panels 62. The panels 62 are those portions of

;\e 'second wai St {)OI’tIOﬂ 44 which are 9Wrtain by _the first waist portion
-when the di dpstened phout thegwajsispfibe wsarer hd hgapxtenss to inhighathe .

The extent to V!&:Shdthﬁlﬁe%PﬁoHﬁhﬁtlspe{/éﬂgm %d haseindiektent! thhwhidH'e
extent to which anel are forme pend _on the overall dinmensions

and shape of tRANEISY ?G gﬂ'ﬂ“?q’lewgf z%e‘?ﬁ"qer@"\/\g‘&r&”“%" dimensionsyiand

di aper 10 is prghapeedf whehdiaper "TEan'dashe 5if@) ofetHes wedrédii gure 2) for
reducing and preferably preventing shifting of the panels 62 and the first
wai st portion 42 relative to each other. The inner fastening meags¢60,
therefores resists The diaper 10riseprovided adth tan danee fasteniagemedfhia 60

shift their posidi] ral Vv, t t he
di aper 10 i spvvoﬁ{.bgpe e?é‘r- &Jaﬁhigea"ndaé)@é&lﬁ% ﬁ@é\%&t% gh?ﬂie% aﬁ%/
fitted to the wranels & anthttttehémsrtaprerstlpoctjnnoﬁzrsreletiyhetm gtmrst

and |egs therepye iphKi fisREnind Heanki 65, tAUALARE, 'ﬁe@eeg«e s‘hehF ﬂﬁ‘-ééé abl e -
to maintain the dla er 10 in tRAe con ﬁuratlon I N

l'ied
so that the corﬂ"&’r’:ﬁl a6t dpotRUSendh faite 1shiftd th%'g‘spﬁ’%'t’d’ﬂsﬁe'ﬂﬁil"ﬁt Efnleg.

Thus, it jgs | ndet finkt Wbt idoetivaned sasbehdadiapérrideis avenpr ef erably
prevented fromshifting their position relative to the first waist portion
42 while the diaper 10 is worn. The purpose of the inner fastening neans
60, therefore is toABOdescrxbadnharemabheepaMrel digferari® fishegénerallynditsed ,
portion 42 inth n CchaO i n\/
t he diaper 10 |§ ﬁ\??@a % ?é thgtt weg(r)eérmé\f@gfkt Hb@ w%ﬁ-ﬁpg‘%é{@?

pl acenent of tndalegss Mragm rmomﬁegf prategtipnt againstoreakagryri g i

fitting of the fisiPMielto (MaintSin'QRRCHIAZE? 10 in the configuration in whlch
15 it is applied so that the confofmity about the wearers waist and

K

legs is also maintained. Thus, it is important that the paneils 62
be retarded and preferably prevented from shifting their position
relative to the first waist portion 42 while the diaper 10 is worn.
The purpose of the inner fastening means 60, therefore is to

20 maintain the panels 62 and the first waist portion 42 in the
position relative to each other that they assume when the diaper
10 is initially fitted to the wearer.

After the initial placement of the panels 62 against the first U

waist portion 42 during fitting of the diaper 10 :to the wearer the
25 panels 62 -- first waist portion 42 interface is subjected to shear
’ forces which act in such a manner as to cause the panels 62 and
first waist portion 42 to shift position relative to each other. If
such a shift in position of the panels 62 and first waist portion 42
occurs the conformity of the diaper 10 about the waist and legs of
- 30 the wearer will be degraded.  Thus, the inner fastening means 60
must have a shear resistance sufficient to resist the shear forces
. acting on.'-th_e panels 62 -- first waist portion il2 interface. These
shear -forces are induced by the elastic members- 18 and bv the

- movements of the diaper wearer.



25 panels 62 -- first waist portion 42 interface is subjected to shear
forces-which act i'n such a manner as to cauiz the panels 62 and first wai st
portlon 42 to'shift position relative to each other. [If such a shift in

position of the pah® 4se@ hmgein,the,hezm péhﬁﬁﬁnfﬂzcesturefehs tonﬂ@ém ty

of the; di aper ﬁ@r@b@uénébﬁntt\éréﬂ @iflih g'éhéf 89 t r
degraded Thus nn g 0 r:Lng gsewgés e %&s?%qﬁce

#‘h L 8 en n

sufficient to +8sPefethe gﬂéﬁ? fﬁfcggrﬁﬁfl‘ﬁb Sﬂufﬁ%dp‘é‘he‘l’%u%? the fpamels
wai st portion @2 totshiftepositise sithrréspees vseth@deregh byaide el astic
menbers 18 and?niz }{I E?verrents of the diaper wearer. -17- As used
herein the ter ear forces" refers to the forces encountered during the
weari hg of theSkhieapefoncesnire stocheidigieingeiished f bramespedl ctoteds vwiich

cause (e PLIRLEul the Buké19%6}  toTsdbilateIEChole Ay LI UL ot

cause the pandfalgb ??)rg’le?)%r%ée Feeh vémég&i/ ??Q)n??ﬁb“f@dt Sy vkh%tomn i on
42. Peel forwassmmmgfsnsaml ?ay wmﬂ@uﬁlﬁé §w§éﬁmmcé?8d16e5£e ﬁ

shear forces atf}?%oﬁﬂéfefi $§$%a€¢tem ng nmeans 60. Wile the Tnner

fast eni ng neans nay take man Ve 10 configurations it has
been found that an |nner fastening neans 60 ca abI e of resisting shear .
forces of at |east "Hbijg HiexirnemdBeBING MAANS 50 maystake many aitarmativel nost
pr ef er?bl Y0 at - Imﬁ’igd&@&r@r RThasibden Y@lnd thae sémer esstehm”g:aweahstﬁw

I nner fastenin ) a t N n acco nc W|t 15

t he procedureg%#ﬁe%riébed ¥t'F'§ gﬁ%&'r l}‘%’]&% ﬁﬁergrt Fegétenl ng ‘Iér’réte*gn 5 ?ﬁﬂ/
either be integprtferably. atdedstscret e Bdpgrame andmost areferably @tdieaper 10)

or ynitary (i.e., a $b(ﬂ9|d3'aﬁl'se%rl?§ WRHIET iPhe tdi@hr'ﬁes'fﬂahherofdwéOlﬁﬂ§P0

di scontinuous) with the panels 62, or wth the first waist portion 4

WwWith fastening means 60 may readily be determined in accordance with
15 the procedure described hereinafter.

The inner fastening means 60 may either be -integral (i.e., a

discrete separate element affixed to diaper 10) or unitary (i.e., a

single piece of material that is neither divided nor discontinuous)

. with the panels 62, or with the first waist portion 42, or with

20  both the panels 62 and the first waist portion 42. For example,

~ the surface of the panels 62 which contacts the first waist portion

42 may be manufactured so as to mechanically engage that portion

of the first waist portion 42 which overlays the panels 62.

.. Alternatively the inner fastening means 60 may comprise a layer

'25___ .' of adhesive _appl.ied to the panels 62 which adhesive has a high

'enough shear resistance to prevent the panels 62 from shifting

with respect to the overlapping portions of the first waist

portions 42. Alternatively, the adhesive may be applied to the

~ first w_aisf portion 42, It is not necessary for the inner fastening

30  means 60 to have a high resistance to peel since the overiapping

| portions :of_'the first and second waist portion 42 and 44, are
inain_tained against each other by the outer fastening means 54.

In the preferred é,m_b__odimen't fllustrated the inner fastening
means 60 is ihtegrél with the panels 62 cor_nprisihg_a layer of



20 both the panels 62 and'the first waist portion 42. For exanple, the
surface of the panels 62 which contacts the first wai st portion 42 nmay 'be
manuf actured so as to nechanically engage that portion of the first waist 1
portion 42 which overlays the panels 62. -Al8efnatively the inner fastening

ns 60 may conprise a_layer 25 -of adhegjve gpplied to the panels 62
ﬁch adhesi ve Taterialnadfixgdodgn tEﬁezB‘fﬁe_g%i g# aﬁﬂa tcﬁpﬁglﬂ/e?ft meehanipally 62
from shi fi izngA-vai.rté‘ag".ﬁgpQF& &%}ﬁﬁ&;ﬁw&r | @pe) .ng'morlbi/&ﬂsgﬂfr’nﬁflﬁiél} elcomras St
porti ons . ternatively, t adhe e be I ed,to t I rst | st
Portion 42 1t stangleddpatas, Goets O, {he obeRRaf 1A noAgultable, maertt, o
have a hi gh resisswmarketéd peesMsCoepotdtioroy eSt.aPaung Miomiesots, ainddre ther st

and second wai s§__portiona42 44, arg [maintal pe inst. each.gt.het by
the outer faste?ﬂaﬁﬁnﬂ'gﬁnéSgagfh t/h'é 5?‘8?&%63@@#&3?%% ! gﬂ%ﬁstf%r&é’i"? he
i nner f ast eni ngmeares $066oinprisescyrialyeni afh adhesivansuch 655 cthapnha;ik@é& byyer
of -18- mat eggaale af fimeed : t ' 6 hgnt gally
engagi ng t he to%%ﬁaefegi'lfsﬂ?f éﬁ?hgﬁg%ag‘?gr%ro&ﬁgfae%&%ﬁm@gn?ghg e'%j in
the fibers of t3mplieshdncdhre panels f2suitable.material is narketed by 3M
Corporation, St. Paul, Mnnesota, under the 5  tradenane SJ 3492. An

alternatively preferred,inner_fastening neans 60 'corg)rr 'bzes & | ayer Ef
adhesi ve such as thdPerifNeR JastRning Beass 6dls Preferibin: 3 rtor Rath

t radenamel®EM 15arelghiéeh arsd appiveesl bn tareapaseb smb2widdre (i.engr genskaity ng
nmeans 60 is pre I ffixed . 0. .. el 2,.an covers gp__.area
25.5 mm wi de - (%é@?’%‘é@g?aﬁﬁy'Jpr%r'g'gé\%aiuf%?teggnﬁozgft Bgl 2’3{? ent erﬁ?'ﬁ% 20)
by 255 mm - (i.eng generallyjeparaifely topdongitsiding |esnderiioe ndP) cont dhei ne .

70) at the corngfrhepl 5#1@,151@3?%, 1. The shear resistance of the inner \J
fastening neans 60 1s a 15 asure of the ability of the inner fastening

nmeans 60 to resist shear forces and thus prevent the panels 62 from
- shifting position The shear resistance of the inner fastening means 60 is .a

15 measure of the ability of the inner fastening means 60 to resist
shear forces and thus prevent the panels 62 from shifting position
with respect to the first waist portion 42. The ‘shear resistance
‘of the ‘inner fastening means 60 may be determined using any

~

method which  measures the force required to first initiate
20 movement between the panels 62 and the first waist portion 42 at
a contact preésur'e' of =i7""gramslsqu'are' centimeter. The
‘following ‘procedure for determining the shear resistance of the
inner fastening means 60 was used with ‘good results. Two
samples are cut from the diaper 10. The first sample is cut from u
25 . one of thé'pane’ls'sz and comprises that portion of the pa-ne'l 62
which is overiapped by the first waist portion 42 when the diaper
10 is worn and the second sample is cut from the first waist
‘portion 42 and comprises that portion of the first waist portion 42
which overlaps the panel 62 when the diaper is worn. The first
30 sample should have dimensions sufficient to pérmit it to"cover'the
face of a 63.5 millimeters square sled and the second sample
~ should be at least 63.5 millimeters square. If the inside fastening
means 60 has dimensions less than 63.5 millimeters by 63.5
millimeters the samples should"'_be selected so as to encompass as
35 much of the inside fastening means 60 as possible. |



wth respect to the first waist portion 42. The shear resistance of the

I nner fasteni ng means 60 nay be determ ned using any nethod which
neasures the force required to first initiate 20 novenent bet ween
the panels 62 and the first waist portion 42 at a contact pressure of

17 grams/ square centimeter. The followinggprocedure for determning the
shear resistance of the I nner fastening neans 60 was used wth good
results.  Two sanpl es® agf UkahpRid th% db?rﬁﬁbedo ofThsn{,l r:aaséaepl “edthafitus
from 25 one of the panel s 62 and conpri ses i on panel 62
which is overl apped“ﬂf?_"laﬁes‘ﬂ:'? s@s \AHT%taQi?FPFBﬁ ‘Hﬂa%eh"thé”&ﬁ aﬁéﬁt Eample is

worn and the secongffixedl @i & fridtidn OsTedt RRiH rist wai stepgr tﬂmnnék%ranéquare

conpri ses that portlon of t ef|r i St rtio l,ch overl aps
& the Maper i s r'ﬁ"ﬁm‘l’ﬁ% tPE‘tq‘ d wé&%l‘% oyshed Hﬁv@ Geast
i ons=sYEfi ci ome tsmnm:em witht & 3 Qommnmbeerfsacxeuai amSBILEn-fﬁdrisiWEt&iam

square sleasénd t he cond Ie sho | e
square. |If the i nsmg’% 3 Wﬁ%%bs%‘g %agyd? qqﬁf Flgé pﬁehagtggeg in
mllimeters by 63._pbsm-om mal’hae witdppesiaspeck arch additibeals eleightsd waighs71@t 5
enconpass as 35 P of geq) I
-19- méot h sanpl es dz;pr&(;:dg st lrr? réﬁ‘ﬂ%ﬁ%dﬁ‘zgnilﬁ.gfl arsﬁgﬂ 3??%@6@%@&" ||nner
such as the absor be&Wrfageef Ehre baFI'féhP?gl 6 ofinthe f|r§ta$amsz'ed'§ Placed jagainst

sl'ed which isgqg the63r&tmrt | 1881 er$héqtsaeawbysample is6.d¥fied! itBElaerfPiction
thick and which is o ace, W t

| east on ur f
mllimeters thick, Horm a’éﬂ% "f’b%fmsPGB"tfeer &, ‘PBSW%‘pBed"gﬁﬁ'& gecond
around the sled an(tah'qﬂeeagainshtpesﬁriutdnn platformapped sl ed -and additi onal
weights weigh 710 5 grans. In affixing the first sanple to the friction
:sled the inner surface of the backsheet 16 of the first sanple is placed
agai nst 10 the frictThe covared Trigtioncsief isathere set anf thedsecongd sample
friction platform wpw Ehﬁula@{?\g zmrfc%amsn; h@hkAPEhECliaperohot i WEAPNd A

sanpl e against the friction
: 15 shear force is apphed to the friction sled, along a line parallel to

the friction platform and the force required to first initiate a

sliding of the friction sled relative to the friction platform is the

shear resistance of the inner fastening means 60. The shear

force tnay be applied and measured using any technique or

20 '_apparat-us that will be known to those skilled in the testing art.

It has been found, however, that the shear resistance of the

inside fastening means may easily be determined using a tensile

tester of the types manufactured by Instron Corporation of

U Canton, Massachusetts and marketed under the tradename Instron
25 - . 1101-TM, 1102-TMS, 1122 and 1130,



-~
B

The covered friction sled is'then set on the second sanple thus.sinmulating
the conditions when the diaper 10 is worn. A 15 shear force is*applied
to the friction sled, along a line pag2®lel to the friction platformand
the force GIAfMS ed to first initiate a sliding of the friction sled
relative to the friction platformis the shear resistance of the inner
fast eni ng neans 60. The shear force may _be applied and neasured usi ng

any techntque® cﬁlSXPsabl%@h?%?ﬁsc?'ﬁaflﬁ\}m? be known to those skilled in

the testing art. I& Iﬁquiumﬁefmumﬁ1eh@u@ym@et;hat t he shear resistance of
the inside fastenin

term ned u ile tester
of the types- nanuf%glt’tﬁ‘éjo&bvné/?lglf'?%?li/%ob?%%?ﬁ‘?% o?afénggﬁﬁ ﬁﬁg achusetts
and nar ket ed mekﬂbeingtaﬁthadm¢¢rsalﬁntdﬁsheetilol ™ 1102- TNB 1122 and: -
1130. CLAI MB 1. o -
topsheet; a liqui dal rrperrre %Pll:e% sﬁfe%f %%?%gﬂ%k é%?&%m n xed to
sai d topsheet; an HPEAFRRDE MeARS ?%#n%b§%$h$ﬁ% betieen, 5§h§d §b¢%bnt
nmeans bei ng encas%hd)egamrbmg;é@pﬁheet ‘and sai d backsheet; | ongitudinal

i nal ti dj acent.boith |l o d. d f th ble -
i per el asti o negLoRAEl nergrhal CePet idnd; sl acenE oth o o
| ongi t'udi nal nargllungitudlma& sidestofintheedbsposabie @bapeons at opposite
ends.” of the disp §369e¥‘5’t§$eﬁg\r/£é96'§19é‘¥a“9 ﬁngbagdbea"y

ext endi ng edges, sal seco malst tion st an second panel s
sai d panel s. commﬁ%ﬂ¢1 Q¢ﬂﬁi¥?&#@1cﬂﬂrﬁﬁn§%epgé $S#wai st portion overlain

by the first wai stfimsﬁIamv&@ébﬁ@ewdmaeporszmstseedpﬁbeﬂtet 8favapgt of

‘the the dlsposable dlaper, said waist portlons having \“)
longitudinally extendlng edges, said second waist

" portion hav1ng first and second panels, said panels,
comprising ‘those portions of the second waist

- portion overlain by the flrst walst port1on when
the dlaper is fastened about the wa1st of the
wearer;’ ' '

* an outer fastening means for maintaining said first
waist portion and said second waist portion in an
overlapping configuration, at least a portion of
said outer fastening means being adjacent to the
respective ‘longitudinal sides of the disposable
diaper; wherein the diaper also comprises inner _
-fastening means for resisting shear forces (as A
herein defined) between said respective overlapping
first and second waist portions, each said inner
fastening means being positioned in the region of
its respective'panel and having its major dimension
oriented parallel to the longitudinally extending
edges of said waist portions.

A



mearerf’an duter“fastening means for maintaining said first waist portion
and sai d second wai st portion in an overlapping configuration, at |east a
portion of said outer fastening neans being adjacent to the respective
l'ongi tudi nal sides of the disposable diaper; wherein the diaper also
conprigses inner fastening neans for resisti hear forces (as herein
'definéd) bet ween sai d respective overl appi ng“first and second wai st
portions, each said ianer fastening neans being positioned in the region of
its respective panel and having its major dinmension oriented parallel to

t he | ongitudinally2ext andinporigne &isamer actotding ttonslaim 2. A

di sposabl e di aper accordi.ng .to cl ai_m.1l wherej I, 4 nne t eni ng neans
has a shear resh 1% S thnﬁs?%wéhﬁsaﬁoéf gwpoés%%ﬁ di aper
accordi ng t8 eirelsdis tanceofofelat rieastarkD® geamsi n t he shear resistance of
said inner "™Bans is at |east 750 grans. 4. A disposable diaper according to
any one of ckains 1-3 wherein the shear resistance of said inner neaps is
1000 grans. 5. A di3spodailispusahie sianes RFIrding e etthes;ore 104

wherein sai d i @iginfs2St YHO'D WREYe G0 EHd Sdtedr | PoSiswdncshesi yeiappl ied to
said first panel and to said sec 'dﬁﬁ?nﬁh% 6._ A di sposabl e di aper according
to any one of &QBQﬁ;mﬁq?ﬁmﬁﬁfﬂqliéﬁ i r9%38% vni ng means conprises a

| ayer of adhesive applied to said first waist portion. 7. A disposable
%gﬁgr cg(r:r;(r)ir g;gg tg _.amﬁ\ U s D B dpér MEESERiRG €o! SRFT oh@SEEN NY
: claims 1-3 wherein the shear resistance of said inner
: means is 1000 grams.
\JI .
5. A disposable diaper according to any one of
claims 1-4 wherein said inner fastening means comprises
a layer of adhesive applied to said first panel and to

said second panel.

6. A disposable diaper according to any one of
claims 1-4 wherein said inner fastening means comprises
a layer of adhesive applied to said first waist portion.

7. A disposable diaper according to any one of
claims 1-4 wherein said inner fastening means comprises
(*j segments of said first panel and said second panel
having a surface texture which engages said first waist
. portion.

8. A disposable diaper according to any one of the
preceding claims wherein said elastic members are
curvilinear.

R
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segﬁent§ of said first panel ‘and said second panel having a surface texture '
whi ch engages said first waist portion. 8 A disposable diaper according

to any one of the preceding clains wherein said elastic nenbers-are - v
curvilinear. 9. A disposabl e diaper according to any one of clainms 1-7
wherein said elastic nmenbers are rectilin . A di sposabl e di aper

actording to claim1l substantially as desgaigkd wth reference to the
acconpanyi ng dr awengs.

9. A disposable diaper according to any one of
claims 1-7 wherein said elastic members are rectilinef .
N

10. A disposable diaper according to claim 1
substantially as described with reference ‘to the
accompanying drawings. '
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