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The present invention relates to a "zero strain" stretch |am nate web which

| S asse ' substantially untensioned (i.e., "zero eaondi tion
‘and whi gﬁ‘k’ﬁgﬁ’hﬁ’ﬁgbl e of being rendered el astic by mechani g&lﬁgﬁ‘%tchl ng,

and nore particularly relates to such a "zero strain" stretch |am nate web
which maintains its fluid inperneability even at relatively high | evels of
stretch. BACKGROUND OF THE I NVENTION In sinplest terns, a "zero strain"
fluid inpervious, stretch | am nate web, as those terns are used herein,
refers to a lam nate web conprised of at least two plies of material which
are secured to one another, substantially continuously, along at least a
portlon of their coextensive surfaces while in a substantially untensioned

("zero strain") condition. At | eEEUIBAMPERVIQUS ZERGs is preferably in the

formof a continuous web to fSTRAINSTRETOH LAMIMATE'WHB speed processi ng.
The other of said plies may conprise a continuous web or discrete elenments

or patches secured to the continuous web at predeterm ned | ocations. An
"intermttently" bonded | am nate web shall nean a | am nate web wherein
prior to the application of tension the plies are initiaIIy bonded to one
anot her at di screte spaced apart areas.. Conversely, a "substantially
continuously" bonded | am nate web shall nean a | am nate web wherein prior
to the application of tensi on thgﬂw,/ bonded substantially

continuously to on heir ar.eas, Q erface.
Substantially conti %O%Pe&{ %F@%sﬁéte%m Sty é°“r§¥’w §bé¥bﬂ%ﬁ| ng
a first subst ammwubambmauy unﬂeemmﬂl(aeu"zeracum:n")/eomdu;ommdamﬂo}n isnt o
a second ply V\éhghlﬁe Bf"ﬁ‘eﬂfg feﬁ&er&i éiadtx%b 'ihéhm ﬁF 'afld %re & relgiesheat
bondabl e plies heated surf ac nip or .by ap Iy|ng a
substanti al | y Qo ﬁu O SHRE STERLe ﬁé’&l‘!‘ 'BF‘“HWS‘E‘I é.'I‘P?!'Fﬁ?}Hh

bl own to one oévehlatarewtwelyhrghllmlstoisdoetcmgl ng it in contact with the ot her
ply. One of the plies enployed in a "zero strain" fluid inpervious stretch

| am nat e WD 96/ 01094 2 web. of the resent I nvention i§ corrprised of'a
material which is fluid inperBE i INVIEINGIOINt oneric, |

will return SUbStanfn'ﬁanbésttﬂnhi%F@Qﬁhlﬂ“?ﬂl bt &nﬁﬁteamiia%d

el ongation force has been Iease The second ‘setureq to
el astoneric f I'E‘Piﬁeﬁﬁ%?r&“ B, refers oz lamingts web FR!EE"sﬁﬁ’ é‘rlﬁb“FWﬂPhﬁa‘lﬂ e,

but is material which are secured to one another, substantially continuously, along at least a
portion of their coextensive surfaces while in a substantially untensioned ("zero strain")
condition. At least one of said plies is preferably in the form of a continuous web to
facilitate contmuous, high speed processing. The other of said plies may comprise a
continuous web or discrete elements or patches secured to the continuous web at
predetenmned locations.

~ An mtemuttently" bonded lammate web shall mean a laminate web wherein
prior to the apphcatxon of tensxon the plies are initially bonded to one another at
discrete spaced apart areas. Conversely, a "substantially continuously” bonded laminate
web shall mean a laminate web wherem prior to the application of tension the plies are
initially bonded substantially continuously to one another throughout their areas of
interface. Substantially continuously bonded laminate webs can be formed by extruding
a first substantially continuous, thennoplistic adhesive ply directly onto a second ply
while the first ply is in a heated condition, passing two heat bondable plies between a
heated smooth surfaced roll nip or by applying a substantially continuous adhesive
 coating, spray or densely pattemed melt blown to one of the plies pnor to brmgmg itin

contact with the other ply.
One of the plies employed in a "zero strain" fluid impervious stretch laminate




not necessarily elastonmeric. Furthernore, the second ply is not necessarily
fluid inpervi ous What ever its conposition, the second ply will, upon

stretchi @?o Q 0 | east to a-degree pernanently el ongat ed ,U%%s on
rel ease Or0{HE applied elongation forces, it will not ful Fy returnto its

original undistorted configuration. Howeve?, It is inportant in the
stretching operation that the second ply maintain its continuity and not
fail either throu h fiber/fiber disentanglenment or fiber breakage. To the
extent that tMWebpdrthemeesenty inversiogaisceompsiseth @f @l atesiah whicheis fuid impervivas
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r ﬁsul tanlt | amiaat degred periagently! elongaéd b ahategioncreliase of ithe applied abmsnﬂn
the resultant r r t y
extensible i nf?régs &I‘%@ '@(@‘Hly iﬂng?%ge&dﬁﬁbeds‘%ﬁ'@gﬁég{)& %I %m nt
of initial stimpastanhin thestsstching ometxomths@he 3econd iy maintain igadnntinuity wwlcso
garment . such Lcmer ARG ibor Bk iddniatglcAb t her bifulige o TP HE chefitih: e

u |
| ani nate mat ePF’é‘Fanﬁ?fhﬁogf’%ﬁW %ﬁ‘f"%‘ﬁ?&n’él'@ﬁéﬁg ?‘gg‘{ Hﬁeé?s(‘:mﬂ?fé’rrﬁﬂfl lgpenyiquy
bet ween a pai webfaftedr theatretehing eperation, ithe pernanenfip siotigated sdcbnd ply 2rpande gbthed

portions. The ?:&ﬁ%&b&gﬁéﬁﬂé aﬂs éﬁ‘&%g}n@ & {oCihe ]ela%Iomigﬂ%; i %Bhé%b' n

t he wai st band ns er t'an relaxed
condi ti on to avhenatheislastoragsichBeid mmdemwatm E’hlshclks}heﬂéwf@@b'e@msbtﬂ its The
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hot nelt presgyd g aﬁm@m@ﬂ@ﬁ@n ¥fonOtHe smofze}ofﬁrmﬁ%efcﬁqa&das{?%és 8"
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pressing the hot pressure eS|ve
passing the | :ﬂ‘ﬁfﬁﬁe& elatica{ly iextensib é%ﬂi% Wcﬁoﬂﬁﬂ@ titretching, at lsastiupoto Q’ﬁoot h
surfaced roll ipouiReﬂa:itﬁl Qﬁétchixﬁ whi ch bondi ng configuration is errpl oyed, the
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dr awabl e topsh sheet s 1nthe. a
att achment ar §astomenc element secured between a pau' o drawable elemerits in its oppo

waistband and legband portions. The elastic elements 41 shown in FIG. 1 of Sabee are
affixed in the waistband portions of the diaper web while in a substantially relaxed
condition to a drawable topsheet web, a drawable backsheet web or both. The bonding
configuration employed by Sabee may be either intermittent, as by passing the laminate
material through a pressure nip formed between two rolls, one of which is heated and
contains a plurality of raised points on its surface, or continuous, as by depositing a thin
band of viscoelastic hot melt pressure sensitive adhesive onto one of the webs and
thereafter pressing the hot melt pressure sensitive adhesive to the other web by passing
the laminate through a pressure nip formed between a pair of smooth surfaced rolls.
Regardless of which bonding configuration is employed, the portions of the
diaper web containing elastic web elements 41 are thereafter laterally stretched in the



> . .
increnentally stretched and drawn to inpart a pernmanent el ongation and
nol ecul ar orientation to the fibers in the cross-machi ne directi on. Because

‘orrugated rolls 31 have their meshing corrugations align ially
paral I el NP¥M%achine directian, increnental stretchi nge‘%%ﬁlﬁ’g’h%g% t akes

pl ace in the cross-machine direction. Accor8lingly, the fully processed
wai st band portions of Sabee's diaper web are thereafter elastically
extensible in the cross-machine direction, at |least up to the point of
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substantially parall the cross-nac rection, |
stretching of OFENHRON f°a§\§ bers-iadhe crassrmaghipe, disection, ddacause. comuigatedirally 31
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"zero strain" dsocendingly, atheniully protessrds waisthand opertionso ofioS4bee's adizpen bweb \or¢ |
when the desir qperehfidr BgstithiSba&isiblY ift the GOS-msURME dREERIAS illbdst Y to the point of

relatively small,,. .and i.he fluid i npervious property of the elastic’'|amnate
is noncritical MHHSTECRIBENt Applicant has discovered that for higher
degrees of. stret chi #gsitviier matiineaditeetice swetcling opératiemisrprefetably capfi¢dsoutowitinuse

dogr oo ranges SPPsttEeh BBhded ek AR InciBh Sl Bulif ey 127hy' D)
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char acter 1 ot | o 't 1BpARJoriOHh SOGhERS Riapl by Bre S 04HHL Allabilly UBEEG, ig the,,,
No. 5,143,679 imashing directinnpatileastto the poiptofinitialstrstching. 1992, di scl oses a way
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for higher degrees of stretching there is a tendency for the corrugated rolls to cause
~damage to the web when traditional topsheet materials are used. 'In the high degree
ranges of stretch, this damage typically takes the form of rupturing one or more of the
‘webs comprising the "zero strain” stretch laminate in the pattern of the corrugations.
- Such damage can render the resultant "zero strain" stretch laminate web unsuitable for
serving as a stretchable, fluid impervious material on an absorbent article.
The aforementioned problems become more and more pronounced as the speed
of the web processing and the desired degree of stretching increase and the elongation
- to rupture characteristic of the stretch laminate web in question decreases.
U.S. Pat. No. 5,143,679 issued to Weber, et al. on September 1, 1992, discloses -
a way to eliminate or at least reduce the severity of the foregoing problem in many of
the "zero strain” stretch laminate webs which exhibit this behavior. Weber, et al.
discloses a method and apparatus for sequentially stretching the "zero strain" stretch




stages by passing the | am nate web between nultiple pairs of neshing
corrugated rolls, each pair of rolls exhibiting a greater degree of neshing
than the preceding pair, to sequentially stretch the web Whl |l e m r}| m zi ng
damage t W04 The use of nultiple roll pairs with progFPE@S652y, eat er
degrees of neshing inposes a lower straingate on the web than would be the
case for a single pair of meshing corrugated rolls having an anplitude and
degree of neshing conparable to the final pair of multiple rolls. In
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do not rupture when ' ham stre perat.| on

stretches sai Y¥FEMWh QB qt{egs Eﬁdsg?hﬂ'ﬂpnﬁﬂﬁﬂé'tlﬂﬁhﬂwebngth
In a pLeLerrgmanbmhbwwaelﬁg”mcmmmﬂgeﬂremﬂbwa h Teb,éhmeeé%ﬂihg
stretc ut

operati on whi lSlnqﬁirr Mﬁ%al %ﬂ'ﬁﬁwﬁg‘ﬁ%g@o&ﬁggd&% %E%%L&%Webé‘% Fgﬁhﬁal
unstret ched | foregoing manngr winimizes the tandensy ¢o causedamagedditheeweb. t he nonwoven
menber and the el astic nenber stretch but do.-not rupture when subjected to
a mechani cal stretching op’erat" | Fs_] Ld lam nate to at | east
200% of its original unstretc he nonwoven nenber is

conprised of spunb’ﬁh&jptbspnl eedtmhepeetahsllera; ﬂuﬁﬂ&nﬂ:aﬂﬁoﬂat"&mf&hmﬁf' §theech

present inven eraﬁf“ el st Yol okl e Bbndd KAGROTRO WS, ShiEy O 2

training pant.

el astici zed whily “WSaF lastic membsr substantially eontinuqusly; secvrgd pam least o® BRI EF
DESERI P|T I O:\I Cﬁb&ﬁmwet?mmmwz&emw Whickis aﬁ]@%ré udtefmh ?{ausaks% .
par lcularly 0Ol l.N ou I NC e Su ecC er I C

i s regarded a ﬁ aspﬁggﬁ\b%a‘i‘ﬂg ?&“@Vﬁ%meﬁb 'ldFE

i nvention wil meinberb s!tetdl h_undbr 800 puptireowhem esubjected to a mechanical stretchmg
' operation which stretches said laminate to at least 50% of its original unstretched
length. In a preferred embodiment, the ‘nonwoven member and the elastic member
stretch but do not rupture when subjected to a mechanical stretching operation which
stretches said laminate to at least 100% of its original unstretched length. In a
particularly preferred embodiment, the nonwoven member and the elastic member
stretch but do not rupture when subjected to a mechanical stretching operation which
stretches said laminate to at least 200% of its original unstretched length.
Preferably, the nonwoven member is comprised of spunbonded polyethylene
fibers. . o | -
The laminate web of the preserit invention may be used to form a portion of a
disposable diaper or a training pant. Preferably, the laminate web forms an ear flap or
an elasticized waistband on a disposable diaper or a training pant.



‘fol | owi ng description which is taken in conjunction with the acconpanying
drawings in which |like designations are used to designate substantially
~dentical elenents, and in which: FIG | is a perspective_vi ewaso&

*di sposabl WO%81%%ng pant enbodi ment of the present -i nvent FSVEH 6%ypi cal

I n-use configuration as it wuld be applied to a wearer; FIG 2 is a plan
view of the chassis of the training pant enbodi nent of the present

i nvention having portions cut away to reveal the underlying structure, the
surface which wll formt hgm-w@m@z Tﬁﬁﬂkﬁﬁﬁ@@' e garnment facing
away fromthe vie X F*IG ﬁ,a ra‘gﬁn ary Sectiona i ew Qf the chassis
shown in FIG 2 taRa¥e dhe seecification, fonciyges witdt glaims Eﬁmﬁfl’f"l\g(r poting, outgpdct i ng
t he ea][ flhap t distinetly aokdiming thersubjebi nptterwWhich3i3 tegaried rasofoemingr thespresenonal
view of the ch .S SRowng | : en.. - ' G 2,
after subject Pﬁ§é{t§%'§a}g’n?ﬁﬂgﬁﬁ cg)i'fl é@%%&?‘kg‘?‘?eﬁﬁﬁn 315%&%8%%3&031};jt0%\ed to
return to its Hlipwingdesciption whichistaberin eapiurctionwith theccompanyingsdrawings i ed
perspective Vviigwiiéh filte ddipitidng ard skl t6/dRLifivite SubstatiAlly iderticalosiémahitd) landy St em
for nechanically stretching a porti-on of* a chassis web using neshing

corrugated rol VN G "4n i's a sinplified view taken along |ine 4A-4A in

FIG 4 show ng theFiGnhisra perspecfiveview!afra dispdsable trainingephnt embadimentt ¢fithe
chassis web to : : RO LLME @bl S ' | Lahly
i arged i ew PEERiERicn e bP i A8 LbhHRARERp aRl ouF baprkEy s ﬁg*g*f?%e o
meshi ng of the cor Fifgat éda plan|dewiof theophassis, of fhey training pant ermbogiment 0t the
stretch | am napRs¢nefitveftior havinCpSions b Ay ROVl the anderRii difitture | the 4C

is.a greatly enlarged. vi ew.of a segnent of .the."ze strain .stret
o nat o vieb e wgich o8| foHm B AEE Race bt thd TowBbls.Rn hotle PRI
and uppernost theviewgated rolls; FIG 4D is a greatly enlarged view of a
t f M L t .'.' M ll“ . . ol H
between the | ower ML, %aﬁfumgﬁe"“ﬁ?m ectnaflies ok Yikshs tighi’ i FiG IF Bk
"sinplified per %&W“v‘i‘@m}? hefFI ZnPrgr: to subjecting \the, eat §ep 49 pechanieal

system of the gpre - invention V\/_rii'c'h may be used during the increnental
o1 1 10 B eSS p oL Ol 7t Bl R 6 i
along section line 3-3 of FIG. 2, after subjecting the ear flap to mechanical stretching

" and being allowed to return to its substantially untensioned condition;

FIG.4isa simpliﬂ_éd perspécii\)e vie\}v'of an apparatus that employs a vacuum
web restraint system for mechanicgdlly sﬁ'etching_ a portion of a chassis web using
meshing corrugated rolls; - _

FIG. 4A is a simplified view taken along line 4A-4A in FIG. 4 showing the
manner in which idler rolls are used to cause the chassis web to wrap the lower most
corrugated rolls; o

FIG. 4B is a highly enlarged view taken at the inset 4B shown in FIG. 4
showing the degree of meshing of the corrugated rolls with one another as the "zero
strain" stretch laminate portion of the chassis web passes there between;

_' FIG. 4C is a greatly enlarged view of a segment of the "zero strain” stretch
laminate web of the present'-_ invention as it passes between the lowermost and
uppermost corrugated rolls; S |

~ FIG. 4D is a greatly enlarged view of a segment of a prior art "zero strain”
stretch laminate web as it passes between the lowermost and uppermost corrugated
rolls; " | |

FIG. 5 is a simplified perspective view showing an alternative web restraint




shown in FIG 5 along a centerline connection the uppernost corrugated
rolls and the | ower nost corrugated rolls; FIG 6 is a side elevational
schematlgv oitoddf oOne ultrasonic apparatus which may be yggfsbfosspduce the
seans of .the present invention; and FIG 6A is a fragnentary sectional view
-of the apparatus shown in FIG 6 taken al oﬁg section line 6A-6A of FIG 6.
DETAI LED DESCRI PTION OF THE I'NVENTION It wll be readily apparent to those
skilled in the art that although the follow ng description of the esent

i nvention is iSKStem 9k EherAresent inventian avhich) may aecused siuring thenerementalotes
structure hawpr@:egyagdrdse@heﬁnfl UI d i rrperw ous, elasticized portions, e g ,

ear flaps, the pr 1.ny na ctice facili
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whi ch is intengeg g’.‘ faaped after it is used (i.e., it is not
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i ntended to- be | a red or o érwi'se restored qr reused), and which does

not require separ 9‘%#5&%‘!@@1 schematicsYiew °§§"5“§E’5&W&PBP¥#H§§WI‘§- and
separate ear fniaybe.usdkhe pdodice siesesme of the ptesem investiq: exd ded with an

absor bent assenbl t t he
wearer to absorb ?ﬂgnco%al n. %’ﬁ&‘?g&l 0 gﬁéﬁﬁﬁaﬁqgmﬁéﬁﬁﬁgﬁgﬁ g%@hg body.
A preferred eitthstialongsecionline6Ai4 offIGifsposabl e garment of the present

i nvention, disposable training pants 20, is shovvn in FIG 1. The training
pants 20 of FIG 1, conprise, 3 S d an absor bent
assenbly 22. FIG 2 S a@ e di sposabl e

trai ning pants 20 (ilfwiﬂltﬁreﬂdllyppparenttto thd!e sfnllahtn theattltlm aﬁﬁomdhé fellotingy ‘

t 58 of o] The
E(r)\;slslog 14 gf dt‘%@"g&@@ p}%\?@nk‘ %ﬁbg?%ergﬁ%ﬂhﬂgémayss& ?eea'glﬁl #&@?Fed
hour - gl ass shd&laper stristuge having-preselegted | uwepwemousamwae mﬂonqasst,leehﬂm a

rear portion 5& résenf MivértioR Midyl teprincticed W&E'e&w'f&ﬂi oh A8arfySily Vb Bhpri ear
flaps 72 and w er at.i veI

e.anelattcer er
‘associ ated wi teﬂ “gyﬂﬁ?'%?'f"gﬁd eo'sPlﬂ% e'l°a$ﬁ°'\‘?a ﬁdééf““fal %stch will be
el astically acti vaA unitaoydisposahlé garmeat is ohe whichisigtendedctobe dtdcaxdhdnﬁérht ise
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the chassis 14"““&?49?&““ requyire sAparat Y;\ﬁ“&&ﬁubﬂl’%l’aﬂsa%ﬂéh a3 8 W‘&ﬁhﬁﬁﬁﬁeﬂn | ayer
46 with the elsgpirite eafflaps. an‘hamﬁpeﬁablagmhﬁmay%e/\ﬁoﬁdeamﬁtmﬁ%ﬁ@b&ﬁ and
Ie!a;‘ Z? | ZBSt ' a“‘i?seﬁn%ﬁ' v%lglt E X in c“jos%rpei"gmbety éo*&? of Qﬁe wearely teorabAs'grbaart]x outer
' contain the various exudates discharged from the body. A preferred embodiment of
the unitary disposable garment of the present invention, dxsposable training pants 20,
is shown in FIG. 1. The tra_itiing pants 20 of FIG. 1, comprise a chassis 14, side
seams 10, and an absorbent assembly 22. |
FIG. 2 is a partially cut-away plan view of the disposable training pants 20 of
FIG. 1, prior to the front portion 56 and the rear portio:i 58 of the chassis 14 being
joined together by the sea_ms 10. ‘The chassis 14 of the present invention preferably
has a symmetric, m_odiﬁed hour-glass shape. The chassis 14 will have at least a front
portion 56, a rear portion 58,2 crotch portion 57, longitudinal side regions 88, and
ear flaps 72 and will co'mprise an elastic ear flap member 90 operatively associated
with each ear flap 72 to form a laminated ear flap which will be elastically activated
by a mechanical stretchmg process W_hich will be described in greater detail herein
below. The absorbent a'sse'n'lbly' 22 is secured'to the chassis 14.
As shown in FIG. 2, a preferred embodiment of the chassis 14 further




The outer layer 48 is that portion of the chassis 14 which will formthe
exterior of the disposable training pants 20, i.e. face avvay fromthe

wear er . S | ayer 48 is conpliant, soft feeling, drkdat at i ng
to the g’%@g}di"ékl n. A suitable outer Iayer may be manuf ac?urengrom

wi de range of materials, such as plastic fi1ns; woven or nonwoven webs of
‘natural fibers (e.g. vvood or cotton fibers), synthetlc fibers (e.qg.

pol yol ef i ns, pol yam des, pol yester, pol ypropyl ene, or polyethylene fibers),
or a conbinati oompﬂseslan outet lagerdd® ynd dreinner lﬁydnaﬁsaﬁtmmemtiedaw\ﬂapemembers
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directly to the as the outer layer 48. A suitable inner layer is a spunbonded web of polyethylene
fibers available as #86964-S manufactured by Polybond Co. of Waynesboro Virginia
or a spunbonded web of polyethylene ﬁbers avatlable as Corolind 16714 from
Corovin of Peine, Germany.

The inner layer 46 is preferably positioned adjacent to the outer layer 48 and is
preferably joined thereto by attachment means (not shown) such as those well known
in the art. For example, the inner layer 46 may be secured to the outer layer 48 by a
uniform continuous layer of adhesive, a pattemed layer of adhesive, or an array of
separate lmes spirals, or spots of adhesive. Adhesives which have been found to be
satisfactory are manufactured by Findley Adhesives of Elm Grove, Wisconsin and
marketed as Findley 2031. Alternatively, the attachment means may comprise heat
bonds, pressure bonds, ultrasonic bgﬁds, dynamic mechanical bonds, or any other
suitable attachment means or combinations of these attachment means as are known




ot her elenment, and configurations whereby the elenment is indirectly secured °

to the other elenent by affixing the elenent to internedi ate nenber(s)

whi ch | Ry bgisiesy € affixed to the other elenent. I n a praiEnsesiorsbodi ment
of the present invention, the inner |ayer 46 and the outer |ayer 48 are
indirectly joined together by directly jani ng themto the elastic ear flap
menbers 90, elastic wai stband nenbers 76, and el astic strands 105 and are

j oi ned di rectl to e ch her in the areas extendi ng beyond the el astic ear
flap rrerrbers“g ew, e termgmped senpempasses configurationswhereby anos. | n
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tearing. In “ﬁ‘%‘?’éﬂ#@ﬂ‘%@pﬂﬂmmwaﬂﬁm grsih, Mﬁk#lgé%"@ﬁégi i ci zed
ear flaps 30 in tha ;freeﬁ*ed RMbbdifment>6t tﬁeti)résbﬁt inGehtioR O4t! le4¥0 aSPortioh6f the

ot separ at e AT if oBleF vBhn. A s i B bibited b mdiBRR sl ey a2
no Tt
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tinme of wear layelsl4dgal8twﬂm i fechdhicilatretthin lggae AERhstosa Bgeée pardRshtiyi t h

exudates sin e e fla | ow t he ,Si. des. of t he. di sposabl e
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conpri ses t h&enfigyrationn Infprefewed pmbediments, thnanneemdmuw llayet;r‘lﬂ, 48 O@mﬂmar dly
fromand al oaﬁbéa&mqmdhahcm%aﬂn@&tﬁéuﬁ%um se%oilf‘eahﬁ.%the | ongi tudi nal

side region 88 of the ar fIa t ends,
| ongi tudinal |y frIBPrlpfﬁg‘Tﬁi e'ﬁﬂ BF mpn

tlasticzedioar flans 0dns of
the | ongi t uditleefrom oetidic56odnd: the reah porsion 584 mhalasﬁcizealsearh 8ps 3arepaitarpg (thi s
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the porti ons ths chapss, ibuh éathqra‘yefoms antbarg extansions) of theghassatmamaémci
beyond the camneleisticigdd QF flags 96 emﬁnéall&‘lenenmb& fe&‘tu?e thaeprovidesia
embodi ment - of Jrg %ot%‘or?a%{e and con ouln(t)xg ﬁttby mm ys E:Ioﬁoren?afbly ht?igg the disposable
‘garment to the wearer and sustaining this fit throughout the time of wear well past
when the disposable garment has been loaded with exudates since the elasticized ear
ﬂaps allow the sides of the dlsposable garment to expand and contract.
As shown i in FIG. 2, each ear flap 72 comprises that portion of the chassis 14
that extends laterally outwardly from and along the central region 68 of the chassis
14 to the longltudmal sxde region 88 of the chassis 14. The ear flap 72 generally
_extends long:tudmally from the end edge 64 of the chassis 14 to the portions of the
longltudmal edge 62 of the chassls 14 that forms the leg opening (this segment of the
longitudinal edge 62 bemg deslgnated as leg edge 106) In a preferred embodiment
of the present invention, each ear flap is formed by the portions of the inner layer 46
and the outer layer 48 that extend beyond the central region 68 of the chassis 14.



‘menbers 90 are operatively associated wth the chassis 14 in the ear flaps
72, preferably between the inner |ayer 46 and the outer Iayer 48, so that
the elastjc ear. flap nmenbers .90 allow the el asticized ear , o be
‘et ast i cal W?’éf?t‘@ﬂ& ble in the | ateral direction (laterally efbgs‘rf [ ca
extensi ble). As used herein, the term"elastically extensible" rreans a
segnent or portion of the ChaSSI s that will elongate in at |east one
direction (preferably the lateral direction for the ear flaps and the

wai st bands) when t émsi preférredoembadithént pof siel prdsaiternaémioﬁ,nswrealsnd @acdapf or
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FI G 3, the el a:stemblé'anems apegmnbe!rpdrﬂon of thp chassis that yv:lhdengateameadleast danke ear
flap 72 by joi I er
46 and the out E‘r’&?'g‘y"e‘ﬁ‘?éﬁ’%*‘?e‘ﬂ@ﬁ‘e" Plol 35Ee caP i 4 e wafefill il
substantial |y thesiopdliferses(typisally latessl tensiqnalfgraes forithe EﬂfﬁPi)M*EW thands) e
contai ni ng theag é]ﬂihédi ﬁﬁrm'llh%ﬁmutgﬁ 1br&v165@!ﬁelaﬂd Ebﬁgu&ti@hlwﬁentmebel ng

subj ected to chani St ret ch ortion .of sul t ant
conposite el aggﬂ'ﬁﬁ? gtacﬁ tmﬁ %WF‘S“&‘BP a‘B tﬁ%ﬂ?@? '90 is
t hen subj ect ed inventinmc ivdlki cmitractll\fehﬂ obtury toufaf |le;senab<mo w&naﬁdlhelryongmdgat e
the inner |ayegofiphirdtidh @Mﬁx‘i’%&ﬁ?’?"se&ﬂﬁ?%ﬂ?&&% H%&Stfd

the lam nate. Referrjng pow t e conposite elastoneric pam nate
is shown after -S4 70| SBIRPY °P§S‘°)rechan| cal stretching and having been

a: | owed todr eturn e antespehtamtpm'enra! bmbmmaitsshemdnmmdlst Itlmelaiigetlaar flap
east|C|ze ea tra.ln C a nat e.
The "zero str al'%ne“b@f fs ﬁ&?%’g‘éﬁ ﬁt@ %‘“?‘P 7?3 goé’ %‘t Eﬁxrﬂﬂ’ :
whi ch is stret ember9tabath dptmdayew angl the joutendayer 4&whﬂmtlswbsnamuihpl y to

its untensione | Hs@htid %ﬂ,
rel eased) and %ﬂggggg 1@ﬂ§a\;§%| ch JQ sioggd Ei g(g:gt fl‘ﬁ%tﬁgm cesesarl ln;/enc

g
el astomeric) s Hﬁ?c °rf§’%|ﬂé“‘§é‘gﬁrn?f’ 1515po%R i 3 prorta dsing; o 4
degree, per mansubijéctedloanerhinichl steettliimg. upon rel ease of the appl ied tensile

The resul (i ng " zor didpst oRdi 6 R rpdufait’ b MANGHEHC Bl s’ o
el astically exthsmelasticear flap member 90jis then mtueqwd Mmmimmmltstrenchngs sefficientrtg, i n
the direction %rmﬁbﬁﬂ,aaoﬁga&@t:w innér 1a5:er and HRf Buter JayRreOmbomets Qonélltic
present i nvent Icgrrrllponents) o&' llat(::nngt%r l{eferpmg ng\‘g(—"i‘r) FIG. the composite elastomeric
laminate is shown after being subjected to mechanical stretchin'g' and having been
allowed to return to its substa'ntially_' untensioned condition. The elasticized ear flap is
thus formed into a "zero strain" stretch laminate. The "zero strain" stretch laminate
comprises a first ply of a material which is stretchable and elastomeric (i.e., it will
return substantially to its untensioned dimensions after an applied tensile force has
been released) and a second ply which is elongatable (but not necessarily elastomeric)
so that upon stretching the 'éecohd'ply will be, at least to a degree, permanently
elongated so that upon release of the applied tensile forces, it will not fully return to
its original undeformed conﬁguratlon The resulting "zero strain” stretch laminate is
thereby rendered elastically extensable at least up to the point of initial stretching, in
the direction of initial stretching. '
In a preferred embodiment of the present invention, the elastic ear flap member



90 is substantially continuously bonded to both the inner |ayer 46 and the
outer layer 48 using an adhesive. Alternatively, the elastic ear flap
menbers Qy e9d€ substantially continuously bonded to opbyrisbresaner | ayer
46 or only the outer |ayer 48. A glue applicator may be used to apply a
substantially uniform and continuous |ayerYof adhesive to the outer |ayer
.48 and/or the inner layer 46 in those predeterm ned areas where the
subhstantially untensioned elastic ear flap menber 90 will be placed. In a
particul arly BPdswbstaetiallisortinveusly bended seihethitheinsest layer 46 and the ouserdhyed| e and
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el astonmeri ¢ conpodilteomtively, theecelusticeear flap member 90 and any other components

comprising the “"zero strain" portions of the disposable training pants 20 may be
bonded to one another using unheated adheSive, heat bonding, pressure bonding,
ultrasonic bonding, dynamic mechanical bonding, or any other method as is known in
the art. | -

The elastic ear flap members 90 may take on a number of different sizes,
shapes_, configurations and materials. One elastomeric material which has been found
to be especially suitable for use as the elastic ear flap member 90 (especially for "zero
strain" stretch laminates) is a Kraton film available from Clopay, of Cincinnati, Ohio
as PA18-2514. Other suitable elastomeric materials for use as the elastic ear flap
members 90 inciude "live" synthetic or natural rubber, other synthetic or natural
rubber foams, elastomeric films (including heat shrinkable elastomeric films), fluid
impervious elastomeric woven or nonwoven webs, elastomeric composites, or the
like.

[



‘As shown in FIG 1, the elastic ear flap nenber 90 conprises a patch of

el astonmeric material (elastomeric patch) that preferably extends through
sthe enti rgv+ w“ of the ear flap 72 in the front and rearp@@pédspfgs2 56, 58.
“Thus, the |c ear flap nenber 90 pref erably ext ends fromthe end edge
64 of t he cha55|s 14 inward to the |leg edge1 106 of the ear flap 72. The
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- Available stretch measures the maximum amount of material available in the
elasticized ear flaps to reversibly stretch to conform to the wearer's body during
wear. Thus, the amount of available stretch relates to the maximum amount of
extension that is available to fit the garment to the wearer; in addition, the maximum
amount of recoverable extension available for the garment to comply with wearer's
body. The available stretch is calculated from the equation: ({(maximum
circumference of garment - circumference of wearer) + circumference of wearer) x
100. The minimum amount: of available stretch required for a disposable garment
application using elasticized ear flaps, is preferably an available stretch of at least
about 50% for a "one-size-fits-all" garment which will fit children from about 22
pounds to about 38 pounds. ngher levels of available stretch will provnde an even
greater fit range.



12 The amount of sustainable contractive force (tension) exerted by the

el asticized ear flap on the wearer is an inportant property of the

el asticiyg, q A flap. An elasticized ear flap with msuf{,& &dklo &Qntractrve
forces may resuft in the training pant slrgpr ng down after berng worn and

| oaded. In contrast, excessive contractivé2forces may reduce the confort
for the wearer and produce pressure markings on the wearer's ski n.
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corrugated ro s assi s e’segnents 424

of the uppern‘ﬁ%‘ﬁ & &Eé’dmcﬁ"ﬁgb@!?@ Aﬂep,tané Q§n?¢tnmm§ll343r§89rl$§ged8d or

grooved | owerWebdr etoall wpaSeplenmiser| 15 1502; edih bf whith &recintorpbratddIhéraini B,
spaci ng and pe}%]‘gf the conplenentary grooves on the uppernpst and
u

| ower nost corr rol'ls will vary, depending upon such factors as the

amount of el asti cDﬁ}ll-‘deéa pasticularly preferred rincrementalrstretchingt systeinamhictacan feor t i on,
a peak-t o- pealmfibgf mitking"26h AR Qi Piaflinht d@a&éﬂﬁw&re%ps%ﬁ tHel}frbsdfiC
angl e of appr.oxi rtat e € S ure t, t ea
Doak-t o val | AJVERED o b D B FIG b, TbF Al esEmbled AR wEs  Hiipeiuging the
enpl oyed in. a"zpmrmamj lear flap web is directed through the incremental stretching system.
Referring to FIG. 4, the timing of the chassis web 410 containing the
~ substantially untensioned elastic ear flap members (elastomeric patches 404) is such
~ that the substantially untensioned elastomeric patches 404 substantially coincide with
_the corrugated or grooved segments 424 contained on the uppermost corrugated
rolls 425 as the chassis web 410 passes between the segments 424 of the uppermost
corrugated rolls 425 and the contmuously corrugated or grooved lowermost
corrugated rolls 421.

While the exact configuration, spacing and depth of the complementary
grooves on the uppermost and lowermost corrugated rolls will vary, depending upon
such factors as the amount of elasticity desired in the "zero strain® stretch laminate
portion, a peak-to-peak groove pitch of approximately 0.150 inches, an included
angle of approximately 12 degrees as measured at the peak, and a peak-to-valley
groove depth of approximately 0.300 inches have been employed in a particularly

]



‘13 preferred enbodi nent of the present invention. The exterior peak of
each corrugat i on on the aforenentioned corrugated rolls typically exhibits
.a radius xi mately 0.010 inches, while the interna or med
“bet ween a@oa??@ﬁ{’?corrugat ions typically exhibits a radi usk’o ["gg%‘f’gi’i mat el y
0. 040 inches. When the corrugated rolls aré&3adjusted so that their opposing
peaks overlap one another to a depth between about 0.150 and about 0.175

i nches, good elastic characteristics have been produced in a | am nate web
of the presentpreferredt embodimenyr ofs ahe Qresént? inviehtidri’ CK‘hKréi&@ibrfpéam aﬁteaaes
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af or enent i oned®
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construction, &_ 0- pea over rangi ng from tfle as about
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fromFI G 4A, §ﬁiﬁb@d&& Tofiwbidn ifidd? layer anda uﬁbbnﬂb&nbﬂb&fen rdatdraayé?%avlﬁﬂ to
wrap the | ower % qﬁted roélb %i i cientl @t % t he. aﬁt%ve
vacuum ports 4 e Fnge ol goqub ¢ 1o, mcﬂeéls e%’ﬂf and gomprised o

conti nuous set pdfet@lw&r%ﬁﬁxhﬂemhetylmmﬁmmIHcd.yboﬁd CoT b Wayneshomopor t s

422, which are laiioned so as to substantially coincide with the grooved
segnents 424 on e upper nost coeru ated rolls 425, are internally
connected t hrough dhedegses of ayerlan of the mqsmsme#@mhﬂfemmemme APQB'“SHF‘Eh

gxe[ L sucti Ondﬂmalmtoftdagrse fba&ﬂjuﬁtedﬁh de%ﬂeda?o tp?éu@bme or ula!la e*t&nzsgﬁﬁt_y}dn upon
y the grooved,se ; " r nDst COo S Q
mnimze the b ¢ %nﬁ%"gf éﬁt%@f“‘ ﬁg&g@ e We d 3@ '°ﬂ?ﬂ Jﬂgl oned
el astoneric pagmwmd lanoinat avebroonstrictipn,r peak-to-peak avalﬂap Idepthmmigmga@mn web
100 0T ine  2aNEPRME ab @il 0056 REhiaTo b AuEPb ol 059 fhbsaReralpib e | nner

| ayer web and the quter 0, one. anot e groove ments 424

on the upper nost r&slcénkiﬁgegrfﬂ"? c%t‘hﬁ&WE‘s@f‘bd\l@és %do‘i‘v%hﬁé EOtlE nost
rolls 421 may W2, &78hewr ﬂieﬂmadmﬁn‘cmdgewdfwnﬂzlosmﬁimmyltabovawﬁéﬂme

TEPLON o ol s PG 0 i ] B o
of Morris, |11 seisifgroones 435 0nuhe lowermost 10lloA2 k. hThe mnmmrtsrtb‘azL gvhichlarer e
preferably covgsgibred sd as to substantially coincide with the grooved segments 424 on the
. uppermost corrugated rolls 425, are internally connected through the rolls 421 to a
pair of vacuum manifolds 426 which exert suction against the chassis web 410 as the
chassis web is acted upon by the grooved segments 424 of the uppermost corrugated
rolls 425. :

To minimize the build up of either the adhesive used to secure the untensioned
elastomeric patches 404 to' the inner layer web 405 and the outer layer web 406 or
the adhesive used to secure the coinciding portions of the inner layer web and the
outer layer web to one another, the grooved segments 424 on the uppermost roils
425 and the continuous grooves 423 on the lowermost rolls 421 may be either
comprised of a low friction material, such as TEFLON, or coated with a self-
lubricating low friction material such as Permalon No. 503 spray coating, as available
from Micro Surface Corporation of Morris, Illinois. |

The vacuum ports 422 on the lowermost rolls 421 are preferably covered by a



14 porous material, such as 0.090 inch mesh honeyconb 444, to provide
support to the portions of the chassis web 410 acted upon by the vacuum and
to provide a good gripping surface against the web so as _to substantially
prevent I“éﬂ%ﬁ"ﬂ?g“sl i ppage or novenent of the web across tﬁ?ﬁ@ﬁﬂ?ﬂé&m
surface whenever the web is acted upon by l#he vacuum Under optinum

ci rcunst ances, the nmaxi num degree of increnental stretching which can be
imparted to the "zero strain'! portions of the ear flap containing the
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meshing corru fl@d’aF‘BW's, t he -opti num degree of increnental stretching is
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substanti al | y gRiRNEHH sdghtfdnts 428 ©f Bie iiiperm tedPYSNE 425 P fimfdhs t he
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sequenti al |y piscoverednthelt nmieks tge stoetchidaninsterwet ds sidstuntislly, ptdventpd dromnt
onl y ¢ her"el oniitpifh o LorfiGir o BfedoR Subsififtaly gg%i‘&[‘hi‘ﬂ%eg%%&eﬁf LTS |

erchptwe

i s not an abs8&Feehing agit; passescbatweanthe meshing, cerrugsted nolls, tthe)aptimm wdagree of

el astomeric paicfenfhtahiser@chifg i Abt’ flaliRd. dThérefard, if its YROR Preferibd ?+r'ir§ttﬁ@' ng
operation. In.the |latter jnsi.ance, the,elongatabl.e or drawable | ayer or

| ayers are st M58 ﬁém B SREFATN s fAFed Pyt ﬁgl'nelpﬁéq oufeAmost pertions ofi ng
process, but alhthree leyerseinprisingthed|zerp strain’ lstretck lanlinae are' sajected to esthdintst r et ch
| am nate web Wﬁﬂ -Et‘?tﬂf : ' 1 ion is
renoved. Thi s%ezgﬁgft ot etﬂ?éaﬁ?‘%t sﬁat @?g@%ﬁ}?@i ?h&%&ger gf%gés a

| esser degr eeStHAIN'] fretchJaminate nogtions of the: ¢hassisswehfram slipping or copteastiog ina y, it

can only undedigetioh paraliel tetherdesied direction dfatreichifig ARt ipasses bativeér the lséts of S
s applied to the chassis web

228' ELSC\Le?ncwﬁgflh%feg&%s%%%@%ﬁMZ acting through the porous
honeyconb nat er i aHopgyersths presanti inventiommay also, if Hesired,herpraaticed tf advantaghassi s
{rom 11 ppi ng. - ot pond e Akbale ot Maffl M o afnt e conipali £2, ¢
_ . equirement that the ‘outermost portions of the elastomeric
patches also be restrained during the incremental stretching operation. In the latter
instance, the elongatable or drawable layer or layers are still permanently elongated
during the incremental stretching process, but the z-direction bulking in the resultant
"zero strain" stretch laminate web may be somewhat ‘less pronounced when the
stretching tension is removed. This is due to the fact that the elastomeric patch
undergoes a lesser degree of initial stretching during such a process. Accordingly, it
can only undergo this same amount of retraction when it returns to its undistorted
configuration. - : :

The suction forces applied to the chassis web 410 shown in FIGS. 4-4B by the
vacuum ports 422 acting through the porous honeycomb material 444 substantially
prevent those portions of the chassis web 410 containing the substantially
untensioned elastomeric patches 404 from slipping or contracting in a laterally inward



’15 direction as they pass between the neshing portions of the continuous
grooves 423 on the | owernost corrugated rolls 421 and the grooved segnents

424 on thg u st corrugated rolls 425. Because the "z 1682
& S e, RAE

stretch | ortions of the -chassis web 410 ‘contai ning

el astomeric patches 404 are laterally restrldined throughout the web
stretching operation, all portions of the "zero strain"” stretch | am nate
web | ocated internediate the points of restraint are subject to

substanti al | y diredtmnmsithey pase bétsleers theanheshingpoatiorts huf the bommacwssgroeveset?3d t he
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and/or outer | gigfm Cpoifis OF résiaihn AreCsubft! i SutlsthnlifIfy BAIRAR iherEmeAl ! v
adj acent the opposed peripheral edge oréé ons, of the e ﬁéoobr;e%l at ches.
Ref erring now tSHetching as the, wek passes 1B eeNURNPYS STRPYES Fri‘ﬁ&e’B‘PStt he
chassi s web 41@ofragitéd pullssied ahé tiveemeshingeportionsi sfthe grdoved segrientd 424 omthienuous

grooves 423 on “&’Pr%g{&*g%ﬁ %Pg@{S;%?at-ed rolls 421 and the grooved segnents

424 on the uppe ] rolls 425. As the web 410 is stretched
bet ween t he cont i nukhis nefr ondy anaximizesothe teffectivengss iaf she insremantal awebr ssretchingd 1

and the groove hysAfiGs by fordiAg i HidrifaliReeser G bieRLSr Wiabd SecfiR to B N

the inner |ayer web 405 and t he er. | ayer weph. 406 el opgate substantially
uni formy wit h&ﬁstogr%\aarfgesmw@e&ﬂ the Sitlest _Pa#s{ﬁ%&w ?ﬁ%@nwae dufipg the

el ast omeri c patsoitching opefation;ibanhlse subsantiblly pravenes difyroportioharely high shainiiy 404
to rupture. By | I | Q LY, : operJ A 4

e Phot rupt e el b eor Sl el G By TR deCurB i e s
property of thd teli adiaeent sthe opposed periphesal | edgeoportionsofit thenelagtomeric web
410, both the gaghepneric patches 404 and the inner and outer |ayer web

ol ongat  on. previ oukSeBRBAONCER 4 fires MDA % Bieat FUREH AL oL o
The stretching dhhs(f;istwebfﬂlom irmmmbwglen ﬂter@shiu’grpgrt_tqh&nﬂtﬁmnﬁmqns gfoovesd| y
o o 25, 200U T APl ) 1 LSO U R e 10T
di mensi on, and YpPeTMAst eqrrigatsdyolisd2s: AsthewebAbiis sretshedibatweer tha centinuous
: grooves 423 on the lowermost corrugated rolls 421 and the grooved segments 424
on the uppermost corrugated rolls 425, both ihe inner layer web 405 and the outer
layer web 406 elongate substantially uniformly without allowing any localized
straining to take place in elastomeric patch 404 sufficient enough' to cause the
_elastomeric patch 404 to rupture. By maintaining the integrity of the elastomeric
patch 404, i.e., not rupturing the elastomeric patch 404, the fluid impervious property
of the laminate web 410 is maintained. Upon relaxation of the web 410, both the
elastomeric patches 404 and the inner and outer layer web 405, 406, are intact and
now capable of being stretched to the limits of elongation previously experienced in
the mechanical stretchir:: operation. The stretching limit of the mechanical stretching
operation is preferably ai least about 50% more than the web's original unstretched
dimension, more preferably is at least about 100% more than the web's original
- unstretched dimension, and most preferably is at least about 200% more than the
web's original unstretched dimension. |



web's original unstretched dinension. 16 Referri ng now to FIG 4D there
Is shown a greatly enlarged segnent of a prior art "zero strain" stretch

| am nat ewpRigpfgey as it passes between the nmeshing porti opgrREedidIes2
conti nuous grooves 423 on the | ower nost carrugated rolls 421 and the

grooved segnments 424 on the uppernost cor ﬁgated rolls 425. The web 480 is
conprised of a fluid inpervious el astoneric nenber 482 substantially
continuously bonded to a pair_of nonwoven webs 483, 484. As the web 480 is
stretched bet weenREREMEAOW to G 4D theredsshopm agreatlycenlangesk segmentafarprigat ed

rol I's 421 andart Mger6 s@SIHE StrétEi0ARIMate aammai # PassBOBERE} h‘é%éslﬁﬂ?hﬁﬁ onf! | S
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the prior art ZEI’O traln stret eaate ers t

‘unaccept abl e FEEASH, vaghéve %°§ t [Pb‘famhﬂh (S‘Fe t‘ﬁé"‘*‘!ahﬁbeﬁ ﬁﬁéhQ/I ous
el ast oneri c nuoriveover Sdbsle Ay ﬂ;esndnbmvémmebﬁhenmﬁnl?%@td int négiofl 4860y de 3‘

fluid I b
Croate o nesCRlERERHiE s it éé@ﬁﬁe{@‘g@&%ﬁ%&%@efgﬁw@w?@@%t “zero
strain" stretch | éﬁdlﬁanvé Mbmsfo tthe wieb 48P causes ¢be clagtomeric member 48bta  35%
of their ori ghjpﬁ]re U Stle: hcmtﬂm _ Q%e rid %P%Ju?eprs SfRhé C

conponent . wever t he er vi zer 0 stret | am nat e
webs of the p?' pgomeric mmb?'u‘*ﬂg “‘\’eh ‘?j’ ‘lﬁa‘ el Bptpipg Af slastio, of
t heir ori gi nainembert 482 stmlievedntytbr. ciisql éf the comtentmiomof strdin ‘ozeurring i ai n”

S etoh | o nakfn NS WA GERAE TR GHF AR ofSfe WBHERY thaie: 188U {0

| east 50% ext e mal nt al n| ng I'Mper vi ous proper
Vhile the fl uwtqmé?f\ﬂlswov Agy ée@tﬁmm st@tt‘r*lelamammehétse rmim)themeb

present | nvenﬁnaecbptme M%mdefdeﬁu&s,de 85 nipthritp of2hé f16id TMperyRAls elastameric
el astoneric marrb nt| Q t| 0 ecured o t nonwaven
menbers, the WE’B @ib ﬁﬁ #@@ g’ngaﬁ m@ﬁm@r}“ﬂ’é & ‘EJHEP?SWPP%I ly
cont i nuous! y baren eHuttbermo_fd, uupturing of the laminate web may create an aesthetically
unpleasant appearance to the user. The “zero strain”" stretch laminate webs of the
~ prior aft can be stretched about 35% of their oﬁginal ‘unstretched length without
‘rupturing the elastomeric component. However, the fluid impervious "zero strain"
stretch laminate webs of the prior art rupture when incrementally stretched beyond
35% of their original unstretched length. Therefore, the prior art “zero strain" stretch
. laminate webs are unacceptable for use in executions requiring at least 50% extension
while mamtammg their fluid impervious property.

While the fluid impervious "zero strain" stretch. lannnate web of the present
invention has been described as a laminate comprised of an elastomeric member
substantially continuously secured to twd nonwoven members, the web may also
cor_nprise one nonwoven web member substantially cbntinu_ously secured to a fluid
impervious elastomeric member. The nonwoven web will uniformly elongate without
allowing any localized straining to occur in the elastomeric member sufficient enough




‘i npervi ous el astoneric nmenber. The nonwoven web will uniformy elongate
w thout allowi ng any |ocalized straining to occur in the elastoneric nenber
~suffici en?v ng 17 to cause rupturing of the elasto '

Addi ti onal ‘nmenbers nay be secured to the other surface of the fluid
| npervi ous el astomeric nenber, including blf not linmted to nonwovens,
coated nonwovens, filns and fornmed filnms. FIG 5 discloses an alternative
i ncremental web stretchi ng system whi ch can be enployed. In the increnental
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di sks 540 are Mﬂtoﬁikr%dit?&e&ftth@%ﬁﬂ S@&ﬁsg&%ﬁoﬂéﬁoﬁéﬂ%ﬁgﬂx@ﬁ% Pf the

upper nost corr ﬂ{tit ed rolls | are Of arge
enough di anet ?%P'PH‘@?"?“FQ‘WN‘%"@FV%"Q% s gadfosmedfilms1 0 and hol d i t
securely agai nst tREG.codistioses arpalteomatige inoreamtntabivieb stnétciding systent which e@sbe

ted rol f F A.
P ke She Tacousmplrey. °fh GREametal ROl rblnnl Sy RERCHORRh B 3. o boft 0P
of FIG 4, thereshientlyi Wl@'ﬁs@lﬁt dl@ﬁeéﬂoeerebryom@d adiaeant sachhside of she gewgedind
the coinci di ngsegﬁianﬁrsgwﬁdxems drindStScoprugite® rdlR\825 NTRE cb He§s:b'i@aasks 540 are

Sl'astoner i paPthigEes tqﬁocﬁm%r?@amex&ahwass'rﬁegﬁw%@fiﬁ Lhihe”

di rection of sSecatelyhagagasﬁﬁxet&mmdmg porsgrevat portiens ofi ¢chenipsiermest @ormgated ed

roll's. As will Oogue‘ S3PRE il nggth:mﬂfﬁrg%‘#J%&go%ﬁq 3. A ke ol Vachith BEAL N0

restraint meth I on

]
with one anot hand pmahwm@ matetaliip gh m@mmgﬁﬁ%édthwhwsmt ant
"zero strain" grested by tﬂeaﬁh@aésﬁbleqfsks SMandithé béindiging hbm-BfoovEdportidng\Siithe Fr om

mmy be enpl oyelPEBRGR It 38 EeAply Gl fhe ParigR o T CHSSANT® Sl nents
~ei ther conpri seahtEning thel glastdmemc patches 504nfjom wentracting irea dirsctioatparaliektol the ed
fluid h

ui '”perV' OHﬁecnPSBPstﬁét&ﬁd @é&ﬁ&fﬂ&%ﬁ%é’ﬁ&h@& gﬁ?ﬁe&%fs e present

i nventi on. I's also recog ile pair o corrugat ed

roll's havi ng t hei r own"ugemapmataﬂ bgn@e%alsﬂedam the Be. Hménrmma gestaint
anot her are di mtmaedxaybetehploge&eimwmm@ad i §smbihdtion Vit 6w ariotheg 86 | ON

whar et 't he. copieaiis fhs s bt %#?ﬂ‘%?%ﬁi HSBRL e SR, e Bl ©
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corrugated rolhi, sirain” stretch laminate web portions of the present invention.

It is also recognized that while a pair of meshing corrugated rolls having their
corrugations aligned substantially parallel to one another are disclosed in the
accompanying drawings, the present invention may be practiced with equal facility
employing pairs of corrugated rolls' wherein the corrugations are not all oriented
parallel to one another. Furthermore, the corrugations on such pairs of corrugated
rolls need not necessarily be aligned parallel to either the machine or the cross-
machine direction. For example, ‘if a curvilinear waistband or legband portion is
desired in a disposable garment constructed using the "zero strain" stretch laminate
technology herein disclosed, the meshing teeth on the pairs of corrugated rolls
employed to incrementally stretch the "zero strain" laminate web portions of the
chassis web may be arrayed in the desired curvilinear configuration to produce

~ elasticity along the desired curvilinear contour rather than in a straight line.



enployed to increnentally stretch the "zero strain" |am nate web portions
of the chassis web nmay be arrayed in the desired curvilinear configuration
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processes herein disclosed enploy nmeshingl8ylindrical corrugated rolls, the
web restraint principles my also be carried out utilizing an intermttent
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"zero strain" strdt ishiurthes rexbgnipedr thab whilefthé prefovpdd processés Héreini disclosedt i on.
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promote sustained fit and reduce leakage at the waist and legs. Such a configuration
- ‘may allow more "expansion” in the hip area to accommodate changes in the wearer's
body size as the wearer moves and changes positions (standing, sitting, lying). In an
alternative embodiment, a degree of reduced lateral extensibility in the portion of the
elasticized ear flap adjacent to the end edge 64 of the disposable training pants 20
requires more of the total extension to be assumed by the elasticized waistband 34
thereby resulting in more localized stretching of the elasticized waistband 34 and a
more compliant abdominal fit. -
- The differential extensnbnhty can be achleved in'a number of dlﬁ'erent ways.
The elasticized ear flaps 30 can have multiple combined elastomeric materials,
multiple configurations for the elastomeric materials, or the extension properties of
the elastomeric or other material or materials making up the elasticized ear flap may
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‘The differential extensibility can be achieved in a nunber of different
ways. The el asticized ear flaps 30 can have multiple conbined el astoneric
materials, multiple configurations for the elastoneric materials t he
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[l ap and one or - or BHRTA g e BisBosiBe vafie g §r#°2€rs§eﬁ‘*vﬂv Biereyiish *'
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Cbarier cuff o rase PAChABANA oy 232 1) Blimprive BFeRimr e dnifeghiins | 20
No. 4,695,278 ifeETrdycing thelzakage "S&{)P"““Z‘fs in Yigrleg aegions; tfé'geie&j?‘éf‘géfé'attﬂ e

di aper havi ng chnahs goihétimesnslsol cef@rpedatoyas leg tbands, Gidef flaps,dbarieracufisg or elaktic
(lzlJl SposP:E)I e d| aper gr ﬁgcggsﬁgn‘% Q%%E#‘?% wﬁaelglo(?é?@?“dl@ ig&g&bb%grad
disposable diaper which provides a contractible leg opening having a side flap and
one or more elastic members to provide an elasticized leg cuff (gasketing cuff). U.S.
Pat. No. 4,909,803 issued to Aziz and Blaney on Mar. 20, 1990, describes a
disposable diaper having: '-'Stand#up" ‘elasticized flaps (barrier cuffs) to improve the
containment of the leg regions. U.S. Pat. No. 4,695,278 issued to Lawson on Sept.
22, 1987, describes a disposable diaper having dual cuffs including a gasketmg cuff
and a barrier cuff U.S. Pat. No. 4,704,115 issued to Buell on Nov. 3, 1987,
discloses a disposable diaper or incontinent garment having side-edge-leakage-guard
gutters configured to contain free liquids within the garment. Each of these patents
are incorporated herein by reference. While each elasticized leg cuff 32 may be
configured so as to be similar to any of the leg bands, side flaps, barrier cuffs, or
elastic cuffs described above, it is preferred that each elasticized leg cuff 32 compnse
at least a side flap 104 and one or more elastic strands 105.
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I nvention sho el. ast|C|z d.wal ses an

el astic wai st Mmépo% m. another elasticized waistband is dlsposed in the front
portion 56. Preferably both elastlclzed waistbands 34 are disposed between the
elasticized ear flaps 30.

The elasticized walstband 34 may be constructed in a number of different
configurations including those descnbed herein with regard to the elasticized side
panels. -In a preferred embodiment of the present invention shown in FIG. 2, the
elasticized waistband 34 comprises an elastic waistband member 76 interposed
between the inner cover 46 and the outer cover 48 and operatively associated with
either or both the inner cover 46 and the outer cover 48 to gather the front portion
56 and rear portion 58 of the disposable training pants 20. An example of such an
elasticized waistband for use herein is the elasticized waistband disclosed in U.S.
Patent 4,515,595 issued to Kievit and Osterhage on May 7, 1985, and which patent is
mcorporated herein by reference.



‘between the inner cover 46 and the outer cover 48 and operatively
associated wth either or both the. inner cover 46 and the outer cover 48 to
gather the front portion 56 and rear portion 58 of the di s&glgs;able t raini ng
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el asticized wai stband disclosed in U S. Patgent 4,515,595 issued to Kievit
and GCsterhage on May 7, 1985, and which patent is incorporated herein by
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edge 64 of the_chassis 14.t tlon of | ongi tudi nal edge 62 of the
chassis 14 thattﬁ?W?cﬁé’fP‘é&"gﬁgﬁo ﬁgé%ﬁnt of the I ongitudinal
edge 62 being desi gnatprefesred Pmbodinens: Qf(llie chagiis heshawn indiIGi 2the lengitudinal
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_ (thls segment of the longitudinal edge 62 being designated as leg edge 106). While
the longitudinal side region 88 can comprise a separate element affixed to the ear flap
72 of the chassis 14, the longitudinal side region is preferably an extension of other
elements of the chassis 14 such as the inner layer 46, the outer layer 48, the topsheet
24 or the backsheet 26 or any combination of these elements. In a preferred
embodiment of the present invention each longitudinal side region 88 is formed by
portions of the inner layer 46 and outer layer 48 that extend beyond the ear flap 72.
Referring again to FIG. '1, seams 10 are preferably formed by bonding together
the longitudinal side regions 88 of the front portion 56 with the longitudinal side
regions 88 of the rear portion 58. The seam 10 can be formed in a number of
different ways. For example, the seam 10 can be formed by bonding together
portions of outwardly extending longitudinal side regions 88 to form an outwardly
extending fin seam, bonding together portions of inwardly extending longitudinal side



portions of the inner layer 46 and outer |ayer 48 that extend beyond the

ear flap 72. Referring again to FIG 1, seans 10 are preferably formed by
bondi ng together the |ongitudinal side regions 88 of the front portion 56
with t heWMoR#1e%4di nal side regions 88 of the rear porti oRCHESISNIES2seam 10
can be fornmed in a nunber of different waps. For exanple, the seam 10 can
be formed by bondi ng together portions of outwardly extendi ng | ongitudinal
side regions 88 to forman outwardly extending fin seam bondi ng together
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thickness of flifing Sadlh 2b Sodif 16° 3 fss. Hrefidbiy1he Hafffeledt Slant Wil extehd dolh
the garment about 1/32" or less. In a preferred: embodiment, the flangeless seam is
substantially a splice between the front portion 56 and rear portion 58 of the chassis
14. As used herein, the term "splice® refers to the act or result of joining end to end
two pieces of sheet material to form a continuous length such that the thickness of
the joint is no greater or not much greater than the thickness of the sheet materials.
Although there is considerable evidence to indicate that all energy is
- mechanical energy, there are forms of energy which may be considered "non-
mechanical” energy, such as thermal energy, electrical energy, and chemical energy.
‘However, as used herein, the term “mechanical energy” will be used to refer to
mechanical energy (e.g., the energy employed in uitrasonic bonding or autogeneous
~ pressure bonding) as well as to thermal energy (e.g., the energy employed in heat
sealing). Preferably, ultrasonic energy is used to simultaneously cut and bond the
seaming area 40 to produce the seams 10 of the present invention.



‘Al t hough there is considerable evidence to indicate that all energy is
mechani cal energy, there are forns of energy which nay be consi dered "non-
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to refer to mechani cal energy (e g., the eddrgy enployed in ultrasonic
bondi ng or autogeneous pressure bonding) as well as to thermal energy
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662 of the seanghiigling'dtauttihg\thé Séanifg areh 40 i@ firstQired 558 Whild Afsig! the kéaming N9
pants area 40 in the thin marginal areas adjacent the first area 658 forming a fused mass
660. While the portion 664 of the seaming area 40 which has been cut away from the
disposable training pants 20, will be disposed as selvage, the fused mass 660 of the
portion 662 of the seaming area 40 which is still part of the disposable training pants
20 will provide to the disposable training pants 20 a finished seam 10 which is
substantially a splice between the front portion 56 and rear portion 58. '
The anvil 654 of the preferred seaming apparatus 600 shown in FIG. 6A, has a
contacting edge 670. The width of the contacting edge is designated by the letter W'
and is preferably about 0.030 inches. The anvil 654 also has beveled edges 680
which form an angle with the contacting edge 670. The angle of the beveled edges is
designated by the letter A and is preferably about 150. The width of the anvil 654 is
designated by the letter W and is preferably about 0.100 inches. The height of the
anvil is designated by the letter H and is preferably about 0.100 inches.
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1984; U.S. Pafusst 33,513?33453731 E&a@&ﬁ@ M8 issued to Schaefie on Februaysh, 19&4;1 s
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The strength of the flangeless seams of the present invention can be increased

by using polymeric material having a higher basis weight. If the material of the
longitudinal side regions 88 is very thin, the seaming area 40 may not contain
sufficient material to form an adequate seam, e.g. the seam may not be strong enough
for the garment. In this situation, additional layers of material may be introduced to
the longitudinal side region 88 such that the seaming area 40 will contain sufficient
material to form an adequate seam. . - -

As shown in FIG. 2, the absorbent assembly 22 of the d1sposable training pants
20 preferably comprises an absorbent core 28 and an outer covering layer comprising
a topsheet 24 and a backsheet 26. The absorbent assembly 22 is preferably
positioned adjacent the inner layer 46 and is preferably joined thereto by attachment
means (not shown) such as those well known in the art. Suitable attachment means
are described hereinbelow with respect to joining the backsheet 26 to the absorbent
core 28.
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shoul d accommodate wearers ranging from infants through adults.

A preferred embodiment of the absorbent assembly 22 has a symmetric,'
modified hour-glass shape absorbent core 28. While a preferred embodiment of the
absorbent assembly 22 has a modified hourglass-shaped absorbent core 28, it should
be understood that the size, shape, configuration and total absorbent capacity of the
absorbent core 28 may be varied to accommodate wearers ranging from infants to
adults. Therefore, the dimensions, shape and configuration of the absorbent core
may be varied (e.g., the absorbent core may have a varying caliper, or a hydrophilic
radiant, or may or may not contain absorbent gelling materials). An exemplary
absorbent structure for use as the absorbent core 28 of the present invention that has
achieved wide acceptance and commercial success is described in U.S. Patent
4,610,678 entitled "High-Density Absorbent Structures” issued to Weisman and
Goldman on September 9, 1986. U.S. Patent 4,673,402 entitled "Absorbent Articles
With Dual-Layered Cores" issued to Weisman, Houghton, and Gellert on June 16,
1987; U.S. Patent 4,834,735 entitied "High Density Absorbent Members Having



be understood that the size, shape, configuration and total absorbent
capacity of the absorbent core 28 nay be varied to acconmpdate wearers

ranging frominfants to adults. Therefore, the dinension
conflgur‘gﬂ %R1B¢  he absorbent core may be varied (e.qg. ,ﬁﬂleg%@{éﬁabent core

may have a varying caliper, or a hydrophi26c radiant, or nay or may not
contain absorbent gelling materials). An exenplary absorbent structure for
use as the absorbent core 28 of the present invention that has achieved

\A\n ‘éioaé c gpte ﬁtrlcmwalﬂbnewrm Lowér BdsfsCW%ighte Ac §%ﬂ£&i&s" &sﬁédsta AlRinghY V\aer}dsmn
and Gol dman éé’ég’gt"é%ﬂ? 1 & gé" %&Qﬁﬁlﬁ‘ﬁ " °§m‘ eP’égﬂa"’}-ﬂ%or bent
Articles Wt Mm&bwr"em&)twgst&oa@mbmwnm9 hlsal déscribe atsorbesiie! | er t
on June 16, %&ur& tﬁat ERt el i w§ egéltqmén%x‘?d E%%eﬁ?li\teg%?@?i onent

Menber s Havi n ower Si Basi s
Zones" |ssued ﬂéﬁ?‘“ahi’d’e%é‘f"(jz %83 ! by a hagk of qirfelt

4,888, 231 entant! mélébsﬁrdbwrberﬁoge}lmgammaa aBout 1130 cémirifetérs I\ﬁxable(ﬂhtérﬁl

A t adt bent, st t at
og ) ot CBREREY, Sbbut 17 Eontehd e Tohp AP ARleBRRN A bpieael 15! o o
herein by r efagntimeters mmbsmatrewpstcmoéshe sratehe pertiah| 57. a Poeferablyf tlm rfeI t
and particl espopfiorPbFIRé hﬁaﬁbe&eddrwﬂtww leRérallylo@atbd ﬂu%h&ﬁﬂﬁﬂﬂ&?ﬁ&{ 56 M

| at | di b I t d
ot ot el yHoR SRR vl Havg lzenb%ﬁ%wp%&ﬁgén 3he poriion 0F dhe sk %23 t .ac”m
57. Prefer ablopre that wild rtei generally tidoatedbinothis eredr partion tS8at Mudré |préferablg) eteal | y
I t ed t h
basi s wel ght HORgP ﬁ'é@%%? ﬁfﬁ'?ﬂwﬁ'a%“%f%{ oblf Hind b ipih % | @
| ocated in t H&otch gertion 57 MSH S‘Ga hasisoveight thriee limes therhasip weight of the portion

absor bent corgf thbabsofbént cbe SRNWilRbe mﬁa&n&; Rdated it M Fe’apr;}bnmrss Ofp 56 and
crotch portion

ave, a.hasi ee 'ti asi s wei ght of
‘the portion d?’etsfﬁﬁ‘wzfﬂg’B iment © Egﬁ%aﬁwgﬁeﬂgmre Eé Pﬁ?)ﬁ"!’%‘?}?@& "?he
rear portion abmrbm carthlelﬁg!h vdlll be rgenetaliyelocated it the fechﬂqmnamt S& andcdfch about

25.4 cent i Mgy rotcr@%ﬁoﬁs&gg%@ ghirhd peP S RORER!dh 17 9t e

in the front ortlonﬁ§6a tio ve a ’basi s wei ght
of about 0.6%® E"tlcﬁterf engthy will bejgenerally jacated &n the reasPortiosior bent

core's | engt 58vinkiwild havgeu trasis Wejght Oﬁﬂioﬁdo 2B ghdds pef uaﬂqhéli 0” 58 and wi ||
e Posi t1 oned ac tiee AROEREE 28 i phstichnd 283 Eﬁgﬂggg%ph& P SoMe 25 and
i s pref er abl yabparbens ¢orers andas byefmhlmmmwemmbysat(achmmhmm; (i showrs) t hose
wel | known i rgkgs ﬁbie w&PlEnWh@artt BSr B?ﬁw l?a%ﬁs VZ@ﬁaf B Wichfkdt 0 the
fibs orbent cortg tl%e absgrbentucglx'e % g;' g 8% nrtlluc%lrjltsmuous ! e:p of adhwve a pattgmgda i[aglg'r ned
ayer

of adhesive, or an array of separate lines, spirals, or spots of adhesive. Adhesives

which have been found to be satisfactory are manufactured by Century Adhesives,

Inc. of Columbus, Ohio and marketed as Century 5227; and by H. B. Fuller Company

of St. Paul, Minnesota and marketed as HL-1258. The attachment means will

preferably comprise an open pattern network of filaments of adhesive as is disclosed

in U.S. Patent 4,573,986 entitled "Disposable Waste-Containment Garment", which

issued to Minetola and Tucker on March 4, 1986, and whiéh is incorporated herein

by reference. An exemplary attachment means of an open pattern network of

filaments comprises several lines of adhesive filaments swirled into a spiral pattern

such as is illustrated by the apparatus and methods shown in U.S. Patent 3,911,173

issued to Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to Ziecker,

et al. on November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on June
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the elasticized leg cuffs 32 are not inhibited by the backsheet material.

The tcasheet 24 is positioned adjacent the body surface 101 of the absorbent
core 28 and 1s preferably joined thereto and to the backsheet 26 by attachment means
(not shown) such as those well known in the art. Suitable attachment means are
described with respect to. joining the backsheet 26 to the absorbent core 28. In a
preferred embodiment of the present invention, the topsheet 24 and the backsheet 26
are joined directly to each other in the areas extending beyond the absorbent core 28
and are indirectly joined together by directly joining them to the absorbent core 28 by
the attachment means (not shown). :

The topsheet 24 is compliant, soft feeling, and non-irritating to the wearer's
skin. Further, the topsheet 24 is.liquid pervious permitting liquids (e.g., urine) to
readily penetrate through its thickness. A suitable topsheet may be manufactured
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the chassis I1members 90 and fomndhe impertsurface df dheschassis 14. In this embodiment, at least
a portion of the topsheet 24 is subjected to mechanical stretching in order to provide
" a "zero strain” stretch laminate that forms the elasticized ear flaps 30. Thus, the
topsheet 24 of this embodiment should be elongatable, preferably drawable, but not
necessarily elastomeric, so that the topsheet 24 will, upon mechanical stretching, be
at least to a degree permanently elongated such that it will not fully return to its
original configuration. However, this embodiment is not preferred because urine may
"wick" beyond the central region 68 of the chassis 14 and fail to be contained within
“the absorbent assembly 22, - y :

While particular embodiments of the present invention have been illustrated
and described, it would be obvious to those skilled in the art that various other
changes and modifications can be made without departing from the spirit and scope
of the invention. It is therefore intended to cover in the appended claims all such
changes and modifications that are within the scope of this invention.
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having an origi nal géi retched | en 21953 m na@ b char aét e?rgz ed by
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nonwoven nenber and salg er stretch but do not rupture en
subj ected to a nech8Hge I““§f"1‘@l€ -operation which stretches said _
| am nate web to at |east 50% of its original unstretched | ength. 2. The

Substant i ar Ty Bont | Wi g b Be TR 1 yielein BRE AVl APorwoly i Ranber o
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or Claim2, wherein s I d nonwqven nenber and said el astic nmenber stretch
but do not rupture SHEFHASHFIP d to a nechanical stretching operation
whi ch stretches said lamnate web to at | east 100% of its original

tretched | eggth '

1 e, wher of B-sa; 08 Jamind witf o Wthét Chally 1, i Viali' 3, Wt RGO,
not rupture when sumeg@mdtsyd@lmmb%ﬂtre@rb@tdmnwgumﬁhtfmbmém a
stretches said | am gtRnitaPstietchitlg dpefationAWIeA StrettheS said! Iarhinale Wétsid & leed

I engt h. 100% of its original unstretched length.

4 The laminate web of any one of the preceding claims, wherein said nonwoven
_ member and said elastic member stretch but do not rupture when subjected to a
mechanical stretching operation which stretches said laminate web to at least
200% of its original unstretched length.

5. The laminate web of any one of the preceding claims, wherein said laminate
web forms a portion of a disposable diaper.

6.  The laminate web of Claim S, wherein said laminate web forms an ear flap on
said disposable diaper.
7. The laminate web of any one of the preceding claims, wherein said laminate

web forms a portion of 2 training pant.

8. The laminate web of Claim 7, wherein said laminate web forms an ear flap on
said training pant.



5. The | am nate web of any one o Ia| ms, wherein said
| ami nate web forms a portion of a d ml[ﬂim ﬁm The | am nate web
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of C ai erel n said | am nate We rns an ear=* Iap sposabl e
di aper. nly%% %4 | aninate web of any one of the pr ecedl ﬁ’g’”@’?’%ﬁq‘ﬂg* wherein

said am nate web forns a portion of a t3%i ni ng pant. 8. The | am nate
web of Claim7, wherein said |amnate web forns an ear f_I ap on said
trai ni ng pant. 30 9. The | am nate web of Claim?7, wherein said

| ami nate web forms an el asticized wai stband on said training pant. 10.
The | am nate web of any of the preceding clains, V\/ner ei n said nonwoven

menber is a spunbonded web.
The laminate web of Claim 7, wherein said lammate web forms an elasticized

waistband on said training pant. -

10. The laminate web of any of the preceding claims, wherein éaid nonwoven
member is a spunbonded web.



